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MMOACHIOBAJIBHA 3AIINCKA

Bamniii yBazi TpOMOHYEThCS HaBYaJIbHUM TIOCIOHUK i1 CTYJCHTIB
OyIiBeNbHUX CHEI[ATBbHOCTeH BHINUX HABYAIBHHUX 3aKJIaiB TEXHIYHOTO
npoiIio, sIKi BUBYAIOTh aHINIIMCBKY MOBY Yy cdepi mpodeciiiHol KOMyHIKallli.
Bin BinmoBigae mporpami «lHo3eMHa MOBa 3a MPOQECIMHUM CIPSIMYBaHHIM
HABUYAJBHOTO IJIAHY Ta PEKOMEHIYEThCS ISl BUKOPHUCTAaHHS cTyneHTtamu II-ro
Kypcy ¢akynbTeTy OyIiBHHIITBA, TETUIOCHEPTETHKHU Ta Fa30TIOCTaYaHH.

HapuanbHOoo MeTor0 mociOHMKA € (OpMyBaHHS Y CTYJACHTIB yMiHb
CHUIKyBaTuCs Ha mpodeciiHy TeMaTHKy, YMTaTH IHIIOMOBHY CIELlajdbHy
JiTepaTypy 3a (axoMm CepeIHbOro PIBHS CKIAIHOCTI 3 0Oe3mocepeaHimM
PO3YMIHHAM HPOYUTAHOTO, 3100yBaTH HEOOXIAHY IJIsi BUPOOHUYO! MPAKTUKU
iH(popmartito. (s MOCATHEHHsS BU3HAYEHHMX IIUICH y TOCIOHHMKY TepembadeHa
peryyisipHa HaBYaJIbHA MisIIBHICTH, METOIO SIKOT € CTBOPSHHS CIIOBHHUKA aKTHBHOI
JIEKCUKH, 10 MICTHUTh SIK HAHOUIBII BXXKUBaHI A1 JAHOI CHELaJIbHOCTI ITOHSTTS,
TakK 1 3arajbHI TEPMIHUA TEXHIYHOTO TIPODLITIO.

[TociOHMK cKIagaeThbCss 3 ABOX PO3AUNB, SKI MICTATh YOTHPHAIISATH
HaBYAJbHUX TEKCTIB Ta OXOIUTIOIOTH 32 3MICTOM TaKi TEMH: TUIAHYBAaHHS MICTa,
OyniBis Ta ii yacTUHU; Oy/iBEJIbHI MaTepiayiv; Oy/iBeIbHI MAIlIMHU; ONaJCHHS
Ta BEHTWJIALIS, BOJOTOCTAYaHHS 1 KaHaizallis; Jpkepena eHeprii. Temaruka
TEKCTIB, IO BMIIllEHI B HaBYaJIbHOMY IMOCIOHHKY, BIANOBIJA€ OCHOBHUM
CIeLiaTbHOCTSIM bakynpTeTy OyIIBHUIITBA, TETUIOEHEPI e TUKH Ta
ra3onocTadyaHHs 1 3a CBOIM XapakTEepOM JIO3BOJIIE OXOMHUTH CHUTHHUMH
3aBJIAaHHSIMU BCIX CTYJIEHTIB, SIKI TaM HAaBUYaIOThCs. TeKCcTH, BHECEH] B TIOCIOHHK,
€ OpWUTHAJIBHUMH, JIUIIE JeAKl 3 HUX 3a3Halld MIiHIMaJIbHOI OOpOOKH, IO
MPOJMKTOBAHO METOJMYHUMH MIpKYBaHHSIMHU.

KoseH ypok-miapo3iii mboro HaBYaIbHOTO BUIAHHS MA€ YiTKy CTPYKTYPY:
JIEKCUKa TEKCTy IJIsi aKTUBHOTO 3aCBOEHHS; OCHOBHHM TEKCT; MiCIATEKCTOBI
BIIPaBU P13HOTO THUILY.

Ha mowarky KOXXHOTO 3aHSTTS TMPOIOHYETHCS HOBa (paxoBa JIEKCHKA
(B aHMICHKOMY Ta YKpaiHCbKOMY BapilaHTax) B 00Cs31, HEOOX1JTHOMY ISl
PO3YMIHHSI TEKCTy Ta AaKTHBHOTO OOTOBOPEHHS 3a3HAYCHUX B 3aBIaHHIX
MatepiaiiB. [1oTpiOHO 3ayBakuTH, 1110 M1/ Yac BUOOPY 1 MEpeKiIaay UX CIiB MU,
TOJIOBHUM YHMHOM, JOTPUMYBAJINCA iXHBOTO TEPMIHOJOTIYHOTO 3HAYCHH.
[Toxa3HUKOM TOTO, IO JIEKCUYHUM MIHIMyM 3aCBO€HO, € HAOYTTS yMiHb THUMH,
XTO HABYAETHCS, BUTBHO, Y HOPMAJIHbHOMY MOBHOMY TEMII BiITBOPUTH KOKHE
CJIOBO B HOro aHIMIHChKOMY Ta yKpaiHChbKOMY BapiaHTax. Jluiie micist mboro
PEKOMEHY€ThCSl TEePEeXOAUTH 1O aKTHUBI3allli CIIB Yy KOHTEKCTI Ta J0
0e3mocepeIHLO1 pOOOTH 3 MaTEPIAIOM.

JI0o KOXHOTO TEKCTy 3ampoIllOHOBAHO CHUCTEMY 3aBJaHb, METOI0 SIKUX €
dbopMyBaHHS y CTYACHTIB YMiHb 1 HABUYOK YCHOTO Ta IMMCHMOBOTO MOBJICHHS B
Mexax TpodeciiiHOl MIATOTOBKM, TEXHIYHOT TEMAaTHUKH, CHOPSIMOBAaHHX Ha IIO-
JaITbIIIe CIUTKYBaHHS aHTITIMCHKOI0 MOBOIO B PEaTbHUX CUTYAIlisIX BUPOOHUIITBA.
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BiamoBimHO M0 mocTaBieHOi MeTH, BIpaBu TNoOyAOBaHI Tak, MO0 HABYUTH
CTYJIEHTIB CaMOCTIHO TpaloBaTh 3 IHIIOMOBHUM TEKCTOM, 3a0e3MeYuTH
BUOKPEMJICHHSI OCHOBHOI 1H(opmMarlii, i yTOYHEHHs 1 JeTaiizaiiipo. 3 II€l0
METOI0 Tepen0ayaeThCsi BUKOHAHHS BIPAB, 110 PO3BUBAIOTH YMIHHS BUIUISTH
TOJIOBHY JyMKY, (akTH 1 TpyHyBaTH iX 3a NPHUHIMIIOM CIUIBHOCTI; BIpPaB Ha
KOHKpETH3AaI[il0 OCHOBHOI 1H(opMaIllii; BIpaB TEMAaTUYHOTO y3arajibHEHHS, IO
M1JBOASATH O BMIHHS aHOTYBaTU Ta pedepyBaTH TEKCT; JIEKCUUHHUX BIIPaB, IO
PO3BUBAIOTH MOBHY 3/I0TAJIKy; BIIPAB HA PO3BUTOK TEXHIKH MEPEKIIATy 3 METOIO
YTOYHEHHSI PO3yMIHHSI MPOYMUTAHOTO. 3arajoM y MOCIOHUKY BUKOPHUCTOBYETHCS
ourbmre 10 BUIIB BIpasB.

3a cBOIM XapakTepoM BOHHM HE TUIbKM HaBUajbHI M TpPEeHyBajbHi, a IIe U
CTUMYJIOIOTH  JIOTIYHE MHUCJICHHS MalOyTHIX 1H)XKEHEpiB-OyIiBEIbHUKIB.
Buxonanns ux Brpas gonoMarae cpopMyBaTH y CTYACHTIB YMIHHS KPUTHYHOTO
MUCJIEHHSI T4 HAaBUYKWA BHUCIJIOBJIIOBATH BJIACHY JYMKY 1HO3EMHOIO MOBOIO, IO
Jy’)K€ BaXJIMUBO JJII PO3BUTKY YKPAaiHCHKOI MOJOJI B CYYaCHUX PHUHKOBUX
YMOBaX, 3 IXHbOK MOOUIBHICTIO, O)KaHHSIM IMOiXaTH 3a KOPAOH.

3a ¢opmoro 3aBaaHb BIpaBU MOJUISIOTHCS HA OKpPEMi BUAM, HANPUKIA],
BUOIp MPaBUILHOTO/HENPABUILHOIO BapiaHTa, CIIOJYYEHHs CIIIB y PEYCHHI,
po3TalllyBaHHSI B MEBHIM MOCIIIOBHOCTI, MHOXWHHHMIM BUOIp. 3a HAIIOBHEHHSIM
BOHM CKIaJalOThCd 3 pedeHb TEKCTiB. 1X BHUKOHAHHSA, HACIPaBMdi, €
0aratopa3zoBUM UYHWTAHHSIM YPUBKY 3 KOHKPETHO TIOCTABJICHHM B OKPEMOMY
BUIIAJIKY HOBUM 3aBAaHHSAM. J[0 KOXXHOTO TEKCTy NepeadadaroThbCsl TaKOXK
BIIPaBU, 110 MAOTh HAa METI PO3BUTOK BMIHHS JaTH BMOTHMBOBAHY BiJMOBIIb
(cmpocTyBaTH TBEPJKEHHS, JAaTH BIAMOBIIb HA THUTAHHS, MO OOMEXYETHCS
KUTBKICTIO BapiaHTIB).

3MICT JAOAATKIB CKJIaJaloTh (PaxoBi TEKCTOBI MaTepiald pI3HOTO piBHA
MOHATIHHOT Ta MOBHOI CKJIQJIHOCTI, METOIO SKHUX € PO3BUTOK YMiHb 1 HaBHYOK
aHAMITUYHOIO YHWTAHHS, TEXHIKM TMepekiany. JlomaTkoBi TEKCTH, 30Kpema,
JAI0Th MOXJIUBICTh PO3IIMPUTU JIGKCHYHUM 3amac 1 KPYyrosip CTYJICHTIB 3
KOKHOI TemHu. Bukianad, Ha CBIi BIaCHUU PO3CYJ, MOXKE BUKOPUCTOBYBATH IIi
TEKCTH B ayaudTopii abo 3alMIIUTH iX Ha CaMOCTIMHE OIpaloBaHHs
CTYJICHTaMH.



PO3JLI 1
CIVIL ENGINEERING AND CITY PLANNING

Text 1. City Planning

1. 3anam’amaiime 3HAUEHHA HUNCUEHABEOCHUX CJi8 I C1060CNHOJIYUEHD
0151 KpAuj020 pO3YMIiHHA MEKCHLY.

environment HABKOJIMIIIHE CEPEOBUILE; OKOIHUII
forecast IIPOTHO3

master plan reHepalibHUM IJ1aH 3a0y10BU
flexible THYYKHN

congestion NEPEeHACENCHICTh, CKyTUEeHHS
pattern 3pa3ok

design IIPOEKTYBaTH

dwelling KUATIIOBUU

pollution 3a0pyIHEHHS

survey reoJIe3UYHUHN OTJIsI

suburbs nepeMICTS, palioHU
housing construction KUTIIOBE OYIIBHUIITBO
recreation BIJIMOYMHOK

define BU3HAYATU

development (TyT) 320y/moBa

2. IIpouumaitme i nepeknadimo mexcm. /laiime 03HaAYeHHA NOHAMMA
«2€HepPaAIbHULL NIAH).

That cities should have a plan is now admitted in our time of large-scale
construction and plan-making has become an everyday activity. The purpose of
a town plan is to give the greatest possible freedom to the individual. It does this
by controlling development in such a way that it will take place in the interests
of the whole population.

The new development absorbs or modifies an existing environment, and so
before it can be designed it is necessary to find out about that environment. It is
also necessary to do research of the trends of population growth, the distance
from work to home, the preferences for different types of dwelling, the amount
of sunshine in rooms, the degree of atmospheric pollution and so on. After the
survey is complete a forecast of future development is made in the form of a
map, or series of maps: the master plan or development plan. As no one can be
certain when the development is to take place and since a society is an organic
thing, with life and movement, the plan of a city must be flexible so that it may
extend and renew its dwellings, reconstruct its working places, complete its
communications and avoid congestion in every part.
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The plan is never a complete and fixed thing, but rather one that is
continually being adapted to the changing needs of the community for whom it
is designed. Until quite recent years town plans were always made as inflexible
patterns, but history has shown that a plan of this description inevitably breaks
down in time.

The flexible plan, preceded by a survey, is one of the most revolutionary
ideas that man has ever had about the control of his environment.

Most towns today have a characteristic functional pattern as follows: a
central core containing the principal shopping center: business zones,
surrounded by suburbs of houses. Most town planners accept the traditional
town pattern. In the preparation of a master plan they are preoccupied with the
definition of the town center, industrial areas, and the areas of housing; the
creation of open space for recreation, the laying down of a pattern of main roads
which run between the built-up areas (thus leaving them free of through traffic)
and connect them to each other.

The master plan thus has to define the ultimate growth of the town, but
though the master plan is a diagram, and even a flexible one, it is the structure
upon which all future development is to take place.

3. 3zaoaiime 3HAUEHHA MAKUX QH2AIHUCLKUX Ci6 I niddepimbv 00 HuUX
6i0n0GiOHUIL nepeK1ad 3 npaesoi KOJ1OHKU.

1) description a) MOBHUM
2) purpose b) ocHOBHUI
3) freedom ¢) cBobo1a
4) development d) 3miHIOBaTH
5) to exist ) pyx
6) society f) po3BUTOK, 301TBITICHHS
7) recent g) OTO4YyBaTH
8) needs h) moTpebu
9) to accept 1) oruc
10) to define J) 1B, METa

11) to connect
12) complete
13) movement
14) to change
15) main

16) to adapt
17) creation
18) to surround

k) BuzHauaTu

1) ctBOpenHs

m) 371HCHIOBaTH

n) NPUCTOCOBYBATUCS
0) CYCIJIBCTBO

p) 3’€nIHyBaTU

q) npuiMartu

I) HENOIaBHIN
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4. Bkaxcimb, AKi 3 NOOAHUX pe4YeHb PO3KPUBAIOMb 20J106HY OYMKY
mekxcmy.

1. In the preparation of the master plan it is necessary to define the town
zones.

2. All cities should have a plan.

3. Before a flexible plan is made it is necessary to find out about the existing
environment.

4. The master plan also defines places for active and passive recreation.

5. Bkaxcimob, 00 AKuX niOpo30ii@ MEKCHLYy MOMCYMb RiOXooumu
3anpononoseani Hazeu. Pozmawiyiime ix nocnidooéno 00 GUKNAO0EHHA
mamepiay.

1) Features of the traditional town pattern.

2) The purpose of a master plan.

3) The purpose of a town plan.

4)Main points should be included in a survey.

6. /lonognimv He3aKiHYeHi peueHHA GION0GIOHO 00 3Micmy HMeKCcHmy
00HUM i3 3anpononosanux eapianmis (a, b, c).

1. The purpose of a town plan is ...

a) to do research of the trends of population growth;

b) to give the greatest possible freedom to the individual;

¢) to find out about the existing environment.

2. Before a town plan is designed, it is necessary ...

a) to renew and extend the dwellings, reconstruct the working places;

b) to make a forecast of future development in the form of a map or a series
of maps;

c) to find out about the existing environment.

3. History has shown that a town plan should be flexible, because ...

a) it should continually be adapted to the changing needs of the community
for whom it is designed;

b) it defines the position of schools, shopping centers and business centers;

c) it suggests the routes of public transport.

4. The master plane has to define the ultimate the town and ...

a) noone can be certain when the development is to take place;

b) a society is an organic thing with life and movement;

c) therefore it is the structure upon which all future development is to take
place.

5. In the preparation of a master plan the planners are preoccupied with ...

a) the idea that in our time plan-making has become an everyday activity;

b) the definition of the town pattern and the laying down of a pattern of
main roads;

c) the necessity to determine the distance from work to home.

7. Cknaodims naan 00 mexcmy i3 n’amu nyHKmie i nepeKkaxcims io2o.
8



8. 3sipmecey 3 mexkcmom i 006epimv nompione 3Ha4eHHA 011 HABCOCHUX
HudHcye UOLIEHUX C/1I8 Y C1080CNOJIYUEHHAX | NepeKaadime ix.

1) large-scale construction a) IIKaJia, MacITab, po3Mip

2) everyday activity b) mo1eHHM, 3BUYHUI

3) in such a way ) popora, 3acid, crnocio, muIIx

4) development plan d) po3BUTOK, yIOCKOHATIEHHS, 3a0y/10Ba
5) master plan €) TOJIOBHUI, MTPOBITHUHN, KEPIBHUMA

6) most towns f) OibI 3a Bce, HAMOLTBIINN, O1IBITICTD
7) through traffic g) Kpi3b, HACKPI3HUH, 0€3 MepemKo

8) town pattern h) 3pa3ok, xapakrep, TUII, CTPYKTYpa

9) lay down the pattern 1) YKJIaCTH, CKJIACTH, YCTAHOBHUTH

9. /laitme 6i0noeioi na maki 3aNUMAHHA, GUKOPUCHMOBYIOUU OOUH (3
3anpPONOHOBAHUX éapiaHmie.

1. Why is it necessary to make a survey of the existing environment?

a) it is because no one is certain when the development is to take place;

b) it is because the new development absorbs or modifies the environment;

c) it is because growth is a law of life.

2. What does a survey consist in?

a) it consists in completing the town’s communications;

b) it consists in finding out about the environment, in research into the
trends of population growth and the types of dwellings and into atmospheric
pollution as well;

c) it consists in defining a place for recreation.

10. Bucnoeimb 3anepeuenns 00 MaKux HENPAGUIbLHUX MEEPOIHCEHD
8i0N0BIOHO 00 3MIiCMY MEKCHY.

3PA30K. Most city planners suggest quite new town patterns.

— No, they don’t. Most city planners do not suggest quite new town patterns.
As the text says, most town planners accept the traditional town pattern.

1. The purpose of a plan is to limit the active life of its population.

2. The plan is a complete and fixed thing, since the needs of the community
do not change.

3. Growth 1s a law of life and town growth should not be controlled by any
plan.

11. Ha ocHnogi 3micmy mexkcmy HaKpeciimov niaaH-cxemy HO80i 3a0y0osu.
Ilpokomenmyiitme it anznilicbKorw0 mMoeoio.

12. Bionogiono 00 mexcmy eusznayme, 00 AK020 NOHAMMA HAINEHCUMD
make o3nauenns: «It means showing on maps which areas are to locate
housing or different kinds of industry». Ilepexnadime mexcm ycHo 0e3
cnosnuka (uac — 30 xe).

Planning
Planning, or town and country planning, is the control of the locations of
towns, of industry, shops, housing, railways, parks, lakes, schools, universities
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and of the roads and rail ways to them. Zoning means the planning decisions
which have been made and drawn out on maps, showing which area or zone is
for heavy or light industry or for housing or so on.

There are many professions among practicing planners, including lawyers,
architects, agriculturists, economists, scientists, public health doctors and
engineers. A civil engineer is probably the most suitable person to locate a town
site, apart from such purely civil engineering structures as reservoirs, railways,
roads and so on, which only a civil engineer can locate.

The past growth of the population must be studied carefully with all known
plans for future industrial development for at least the next twenty-five years, so
as to predict with some accuracy the population growth. It is also helpful to
know, based on the last count of the population, what its age grouping is. The
water engineers and sewage treatment engineers of any area will, with the
planners, be particularly interested in any forecasts of population growth.

Text 2. Town Design

1. 3anam’amaiime 3HAUEHHA HUNCUEHABEOCHUX CJi8 I C1060CNHOJIYUEHDb
07151 KpAui020 PO3YMIiHHA MEKCHLY.

to site pO3TalIOByBaTUCS
a layout 1iaH, 3a0y10Ba
urban MICBKUH

to pollute 3a0pyHIOBATH
convenient 3py4YHUN

a pavement TpOTyap

a lamp post BYJIMYHUI JIIXTap
raw materials CHpPOBHUHA

quality AKICTh

a vital need YKUTTEBO HEOOX1HA TOTpeda
to restore BIJIHOBJTIIOBATH

to arouse BUKJIMKATH

2. IIpouumaiitme i nepekniadims mexcm.

In considering the design of a town or city we must always remember that
the town must be sited in a healthy position, free from dust, fogs, its layout must
not encourage winds through urban spaces, and it must not pollute its own
atmosphere. It must provide proper standards of space and sunlight to its
buildings and open spaces, and it must be possible to move about the town
easily and without danger to life. Its parts must be so arranged that it is a
convenient place for dwelling, working and playing.

Connected with these and many other technical problem is the problem of
economy. The problem must be thoroughly examined which does not suggest
that the cheapest scheme may be the best.
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The town must work properly but it should also give pleasure to those who
look at it. When we say that a town should be beautiful, we do not mean that it
should have some fine parks and noble buildings, we mean that the whole of the
environment, down to the most insignificant detail, should be beautiful.

If we examine a typical urban scene we see all kinds of objects like
buildings, lamp posts, pavements, posters and trees. It is all of them, together
with all the other kinds of objects that are found in the town, that are called the
raw materials of a town design. Each of them down to the least important should
be aesthetically satisfying.

Designing in terms of past time does not imply the imitation of the existing
environment but respect of the form, colour, texture, and general qualities of the
existing development. That which is being constructed is for immediate use
which is not to suggest that there must be an attempt to ignore the past and be
«moderny.

Future time must also be thought of in terms of the estimated life of the
objects. Objects like buildings and lamp posts grow old and become out-of-date,
and the designer must select those materials that are adequate for their life, no
more and no less.

Until comparatively recent times the growth of cities has been without
purpose in any sense. Cities must grow, for growth is a law of life. But this
natural overgrowth should have aroused action to restore balance. Mere size, as
such, is no index of greatness.

All overgrowth means overcrowding, which is loss of space, one of the vital
needs of cities. The lesson that has to be learned is that natural growth, and all
the other forms of growth have to be made subject to will and intelligence, or the
city must be harmed. This is a certain lesson of history.

3. 32a0aiime 3HAYEHHA MAKUX AH2AIUCLKUX C1i6 | niddepimb 00 HUX
8i0N0GIOHUIL nepeKI1ad 3 npasoi KOJ1OHKU.
1)to design a) MPOIOHYBATH

2)dwelling b) posmpenHs, 3a0y10Ba
3)building C) IPOEKTyBaTU
4)through d) xpi3b

5)to suggest €) pO3TJISIHYTH
6)development f) ®uTHOBHI OyAHMHOK
7)to construct £) MOXJIMBUI

8)growth h) OyniBus

9)environment 1) 3aI0BUIbHU, TPUEMHUI

10)to remember
11)to consider
12)to examine

J) HAaBKOJIUIITHE CEPEIOBUIIIC
k) BuBuaTH
1) 6ynyBaTtu

13)possible m) iICHyBaTH
14)satistying n) mam’siTaTu
15)population 0) picT
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16)to exist p) pyilHyBaTH

17)to demolish q) HaceJleHHs

18)to site 1) BIATIOBITHUM, HAJIS)KHUM
19)to provide S) po3TaIIoByBaTH
20)proper t) 3abe3rneuyBaTu

4. Busnaume, AKi 3 nOOAHUX HuUXcYe peueHb He 8i0n0ei0aromy 3michiy
meKkcmy.

1. When building a town we should be very careful not to spoil what exists
already. 2. The streets and buildings of existing towns will serve many future
generations. 3. When designing a town we should not forget that its citizens
should be able to move about it without any danger to their life. 4. The
economies of a town plan and the technical problems are closely connected.
5. Scientific forecast also includes progressive methods of planning. 6. The
designer should select the best building materials for the objects of his planned
town. 7. Cities will grow but their growth must be controlled.

5. Pozmawyiime nooauni Hudicue RYHKMU NAAHY BIONOBIOHO 00 3MicHLy
mexcmy.

1. The whole town, and even its details, should be beautiful.

2. A town should be a nice place to live, to work and to rest in.

3. The town designer should remember that his raw materials will exist in the
future.

4. All the objects in the town are called the raw materials of town design.

5. City growth should be controlled.

6. 3anpononyiime 3aKiHYeHHA 00 RNOOAHUX HUMNCUE peYeHb 32I0HO 3
meKcmom.

1. Before a development plan is made, it is necessary ...

2. The plan of a city has to be flexible because ...

3. The traditional town pattern is as follows: ...

7. Ilepexnadimov mexcm nucemoeo 3i cioénukom (uac — 30 xa).

As a result of new economic and social forces, the twentieth century
witnessed a multiplication of cities, a transformation of their physical utilities,
and an unparalleled increase in their size — in population, in area, and often in
density. The typical city of the Middle Ages, outside Italy, held less than fifteen
thousand people — and often less than five thousand — though Marco Polo had
brought back from China accounts of cities with a million inhabitants. As a
result of the expansion of financial, industrial, and political power from the year
of 1500 onwards, the newer centres often had more than a hundred thousand
people. In the twentieth century, cities of a hundred thousand became common
and those of a million, like London, Paris, and Berlin, became possible. Indeed
the forces that created giant cities were in operation before the technical means
to make them habitable were available: London had a million inhabitants at a
time (in 1800) when in many quarters the water supply was turned on only twice
a week.
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Text 3. Types of Buildings

1. 3anam’amaiime 3HAUEHHA HUNCUEHABCOCHUX CJi6 I C/10BOCHOYYEHD
0J151 KpAui020 pO3yMiHHs MEKCHLY.

building industry Oy/iBesbHA TPOMUCIIOBICTD

managerial staff KEepIBHUI amapar

industrial construction IPOMHUCIIOBE OYIIBHUIITBO

technological advance TEXHIYHUHN TPOTPEC

off-site prefabrication 3aBOJICHKE BUTOTOBJICHHS

office buildings ciyx00B1 OyiBIi

storage faculties CKJIQJICHK1 MPUMIIIICHHS

site planning IUTaHyBaHHSL POOIT Ha OyiBEIbHOMY
ManJaH4YnKy

prefabricated structures 301pH1 KOHCTPYKIIii

present-day design Cy4yacHe IPOEKTYBaHHs

kitchen and sanitary fittings CaHITapHE YCTaTKyBaHHS

a food-processing plant XapyoBU KOMOIHAT

2. IIpouumaitme i nepexknadims mekcm.

In technically developed countries the building industry, comprising skilled
and unskilled workers in many trades, building engineers and architects,
managerial staff and designers, employs a considerable proportion of the avail-
able labour force.

Building industry including residential, public and industrial construction
holds a considerable place in the country’s economy and is being carried out on
a large scale. It is the largest industry in the economy of any country. The
problems of construction have grown into major, political issues in most
countries.

Housing is prominent among the factors affecting the level of living. The
improvement of the housing represents a concrete and visible rise in the general
level of living. In many countries residential construction has constituted at least
12 per cent and frequently more than 25 per cent of all capital formation. Since
in the Ukrainian home building industry is the concern of the state the research
and development in housing technology is carried out on a national scale and is
being paid much attention to.

The ever growing housing demands have brought to life new methods of
construction with great emphasis upon standardization, new levels of
technological advance utilizing such techniques as off-site prefabrication,
precasting, use of reinforced concrete panels and large-scale site planning. At
present, prefabricated structures and precast elements may be classified into two
principal groups — for residential houses and industrial buildings.

Present-day designs for residential construction envisage all modern
amenities for a dwelling, they advocate larger, better built and better equipped
flats and houses. There is a marked improvement in the heating and ventilating
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systems as well as in hot-water supply, kitchen and sanitary fittings. Many
tenants now can afford better furnishings, refrigerators, washing machines, etc.
A house which is a physical environment where a family develops is acquiring a
new and modern look.

Industrial buildings comprise another significant type of construction. This
type of construction involves factories, laboratories, food-processing plants,
mines, office buildings; stores, garages, hangars and other storage facilities,
exhibition halls, etc.

Each of these functions demands its own structural solution and techniques.
But in general they may be divided into two classes according to whether the
plan must give greater attention to the size and movement of machinery or of
persons. The building techniques (by techniques we mean building materials and
methods) depend upon the types of buildings.

Modern industrial buildings have demonstrated the advantages of reinforced
concrete arches, metal frames, glass walls and prefabricated standardized mass
produced parts. Steel was gradually substituted for iron and permitted wider
rooms and larger windows. Windows can be enlarged to’ the extent that they
constitute a large fraction of the wall area.

3. Bkaoswcimo, AKi 3 ROOAHUX HUMCYUE PEeUEeHb PO3ZKPUBAIOMb OCHOBGHY OYMKY
mexcmy.

1. In our country home building industry is the concern of the state.

2. The building industry comprises skilled and unskilled workers in many
trades.

3. Building industry which includes residential, public and industrial
construction is being carried out on a large scale and it has brought into being
new methods and techniques.

4. There is a marked improvement in the heating and ventilating systems as
well as in hot-water supply.

4. Posmawiyiime nooani Huxcye peyeHHsA NOCAI006HO 00 GUKIAOCHHA 6
mekcmi.

1. The functions of industrial buildings.

2. New methods of housing.

3. Present-day design for residential construction.

4. The advantages of reinforced concrete for modern industrial buildings.

5. Building industry and national economy.

5. Bkaoicimb, AKi 3 RNOOAHUX HUMCUE peUeHb HAleHcamv 00 ORUCY
Hcumaosux 0yoieenv, a AKI — NPOMUCTAOBUX. 32pynyiime pedeHHA 3a
3anPONOHOGAHUMU HEMAMU.

1. In many countries residential construction has constituted at least 12 per
cent of all capital formation. 2. The problem of housing has grown into a major,
political issue in most countries. 3. Industrial buildings comprise another
significant type of construction. 4. Modern buildings have demonstrated the
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advantages of reinforced concrete arches, total frames and glass walls. 5. The
differing functions of industrial buildings require their own structural solutions
and techniques. 6. Present-day designs for housing envisage all modern
conveniences and sanitary fittings. 7. Buildings may be divided into two classes
according to whether the plan must give greater attention to the size and
movement of machinery or of persons. 8. Windows can be enlarged to the extent
that they constitute a large fraction of the wall area. 9. A house which is a
physical environment where a family develops is acquiring a new and modern
look.

6. /[onosnims He3akinueHi peueHHA 3a 3MICIOM HMEKCHy O0O0HUM i3
3anpononosanux eapianmis (a, b, c).

1. Modern industrial buildings have demonstrated the advantages of ...

a) hot-water supply and panel heating;

b) reinforced concrete arches, metal frames, glass walls and prefabricated

parts;

c¢) all modern conveniences for a dwelling.

2. Industrial type of construction involves ...

a) better built and better equipped flats and houses;

b) theatres, cinemas, museums, libraries, etc.;

c) factories, food-processing plants, mines, office buildings, stores, etc.

3. Present-day designs for residential construction envisage ...

a) movement of machinery and persons;

b) application of metal frames and glass walls;

c¢) all modern conveniences including hot-water supply and panel heating.

7. /lonoeénims ne3zaxkinueni peueHHs HEOOXIOHUMU 34 3MICHOM apZyMeH-
mamu.

1. Housing construction has grown into a political issue because ...

2. In our country the research and development in housing technology is
carried out on a national scale since ...

3. A house is acquiring a new and modern look for ...

4. The building techniques depend upon the types of buildings because ...

8. Bucnoeims 3anepeuenus 00 nOOAHUX HUMCYe HENPABUILHUX MEeEpPO-
JHCeHb 8IONOGIOHO 00 3MICHLY MEKCMmY.

3PA30OK. Housing does not affect the level of living.

— This statement is incorrect. Housing affects the level of living. The
improvement of housing shows a concrete and visible rise in the general level of
living.

1. Not much attention is paid to the problems of construction.

2. Modern residential houses and industrial buildings are mostly built of
bricks and timber.

3. Modern industrial buildings have demonstrated the advantages of plastics
and ceramics.
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9. 3anpononyiime nHe meHuie, HiXC MPU eapianmu 6i0N0sioell Ha KoicHe i3
3anumany.

1. Why is a house acquiring a new and modern look?

2. What have ever growing housing demands brought into being?

10. Ilepeuumaitme mexcm i 3a3Haume, AKi 3 NEPEPAXOBAHUX HUICUE NPOD-
J1em po32naoaromscs 6 HboM)y.

1. New building materials for earthquake-proof structures.

2. Methods of constructing earthquake-proof structures.

3. The role of prediction of earthquake threats.

4. Methods of evacuating the inhabitants in case of an earthquake.

5. Some practical experience in constructing earthquake proof structures.

Text 4. Social Functions of Buildings

1. 3anam’amaiime 3HAUEHHA HUNCUEHABCOCHUX CJi6 I C/10BOCHOYYEHD
015 KpAui020 pO3yMIiHHs MEKCHLY.
domestic (residential) construction >xuTi0OBe OyAIBHUIITBO

industrial construction IPOMUCIIOBE OYIBHUIITBO
recreational construction 3BEJICHHS 3aKJIAIB KyJIbTypHU
apartment houses OaraTokBapTUPHI OyIUHKH
construction technique (method) OyziBenbHA TEXHOJOTIS (METO.)
durability JIOBrOBIYHICTh, 3HOCOCTIUKICTh
availability JOCTYIHICTb

stability CTaOUIbHICTh
interchangeability 0oOMiH, 4epryBaHHs

mass production MacoBe BUPOOHUIITBO
dimension po3mip

apartment assemblages OaraTokBapTUpPHI 301pHI KOHCTPYKLIi
reinforced concrete blocks 3aJ11300€TOHH1 OJIOKH

erect 3BOJUTH

a high output BEJINKUH BUITYCK

built-in furniture BOymoBaHi MeOJIi

conceal IIPUXOBYBATHU

2. IIpouumaitme i nepexnadims mekcm.

Types of buildings depend upon social functions and are classified
according to the role in the community. The types of buildings may be domestic,
educational, office, industrial, recreational, etc. The common and necessary
conditions are: (a) its suitability to use by human beings in general and its
adaptability to particular human activities; (b) the stability and permanence of its
construction.

Speaking of residential construction we must say that apartment houses are
mostly built to suit urban conditions. Group housing provides home for many
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families and is at once public and private. The techniques of construction or the
methods by which structures are formed from particular materials are influenced
not only by the availability and character of materials but also by the total
technological development of society.

The evolution of techniques is conditioned by two factors: one is economic —
the search for a maximum of stability and durability in building with a minimum
of materials, labour and time; the other is expressive — the desire to produce a
meaningful form.

Large housing programmes have tended to stimulate technological change in
the building industry. Modular design (i.e. design in which the elements are
dimensioned in combinations of a fixed unit) has led to standardization of
elements; interchangeability of parts and increased possibilities for mass
production, with resultant economies. Entire apartment assemblages are
available and are being used to an increasing extent. These techniques aim at a
higher output of better structures at lower cost.

The high degree of mechanization and standardization is successfully
achieved by reinforced concrete blocks and units. Reinforced concrete homes
are produced by a variety of construction methods. Various methods of
constructing reinforced concrete houses involve extensive use of large sections
manufactured in heavily mechanized factories and erected at the site.

The built-in space of an apartment should be carefully thought of as well.
There is a considerable trend toward built-in furniture. Rooms should be both
efficient and visually satisfying. The extent of built-in cabinets must be
determined. Drawers and shelves can often be concealed behind walls, freeing
valuable floor space.

3. 32a0aiime 3HAUEHHA HABCOCHUX HUMNMNCYe AH2MIUCLKUX Cli6 ma
cl06ocnonyuenb I niobepimb 00 HUX 6I0NOGIOHUII nepekaad 3 npasoi
KOJIOHKU.

1) building materials a) TEXHIYHUH Tporpec

2) techniques b) cyuacHuit

3) residential construction c) 3a0e3neuyBaTu

4) technological changes d) Terunoizossis

5) mechanized operations ¢) OyiBenbHI METOH

6) site f) 3anmizo0eToHH1 O6J10KU

7) reinforced concrete blocks €) JKUTI0BE OYy/IBHUIITBO

8) construction methods h) meToau

9) thermal insulation 1) OyiBenbHI MaTepiaau
10) to provide J) MexaH130BaH1 omnepariii
11) technological advance k) OyniBenbHUN MalTaHIUK
12) contemporary 1) 3MiHU B TEXHOJIOTTYHOMY TPOIIEC]
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4. Buznaume, Ha36010 AKOI 4aACMUHU MEKCMY MOXMCYMb Oymu GUKOpU-
CMAaHi NOOaHi HUXCYe PeUeHH.

1. The total technological development of society influences the techniques
of residential construction.

2. The interior of a modern residential building.

3. Technological changes and new techniques in the building industry.

5. 3aznaume, 6 akux i3 HagedeHUX HUICUE PeUeHb GIOOOPAIHCEHO 20/106HY
OYMKy meKcmy.

1. Great technological advances in plumbing and ventilating systems.

2. The types of walls of concrete structures.

3. The types of exterior concrete surface.

4.Classification of buildings according to their functions, building
techniques factors affecting the latter.

6. /lonoeénime  He3aKiHUEHI PpeYeHHA  HeoOXIOHUMU 3a  3MICHOM
apzymenmamu.

1. Types of buildings depend upon social factors because ...

2. Large housing programmes have tended to stimulate technological change
in the building industry because ...

3. Entire apartment assemblages are used to an increasing extent since ...

4. There is a considerable trend toward built-in furniture because ...

7. /lonosnimov He3aKiHueHi peyeHHA 3a 3MICIOM MeKCHmy O0OHUM i3
3anponoHnosanux eapianmie (a, b, c).

1.Various methods of constructing reinforced concrete houses involve ...

a) craft operations at the building site;

b) building materials, labour and time;

c) extensive use of large sections manufactured in heavily mechanized
factories.

2. Types of buildings depend upon ...

a) the availability and character of materials;

b) increased possibilities for mass production;

c) social functions in the society.

3. The high degree of mechanization and standardization is successfully
achieved by ...

a) reinforced concrete blocks and units;

b) technological change in the building industry;

c) craft operations at the building site.

8. Bionosiono 00 mekcmy euznaume, 00 AKO20 NOHAMMA HAINEHCUMD
make o3nauennsn: «is the weight of the structure itself)». Ilepexknadims mexcm
ycHo oe3 cnosnuka (wac — 30 xa).

Structures
A structure is the part of a building that carries its weight, and for at least
half the world civil engineers, structures are most of civil engineering. We
should also remember that anything built is a structure (from an aeroplane
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engineer’s point of view, an aeroplane also is a structure). A structure may be a
dwelling house, or a pyramid in Egypt, or a dam built by beavers across a
Canadian river. A building is a structure with a roof and much of civil
engineering structural design is the design of building structures. The building as
a whole is designed by an architect, particularly in a densely populated area.
Every structural design includes the foundation design. The structural design
itself includes two different tasks, the design of the structure, in which the sizes
and locations of the main members are settled, and the analysis of this structure
by mathematical or graphical methods or both, to work out how the loads pass
through the structure with the particular members chosen. For a common
structure, such as a building frame, many methods have been developed for
analysis, so that the design and analysis will be relatively easy and may need to
be performed only once or twice.

But for any unusual structure the tasks of design and analysis will have to be
repeated many times until, after many calculations, a design has been found, that
is, strong, stable and lasting. For the typical multi-storey structure in a city,
whether it is to be used for offices or dwellings, the most important member
which the engineer designs is the floor — for two reasons: it repeats all the way
up the building, and it has the greatest effect on the dead load of the building.

Text 5. Building Materials

1. 3anam’amaiime 3HAYEHHA HUNCUEHABCOCHUX CJUi6 | C/10B0CHOJIYUEHD
0J151 KpAuj020 PO3YMIHHA MEKCMmY.

lime BAITHO

gypsum rimnc

masonry KaM siHa a0o0 LerysHa KiaaKa

high alumina cement LIEMEHT 3 BUCOKUM BMICTOM INIMHO3EMY

high rate of strength BHCOKA MIIHICTh

resistance to MIIHICTh Ha

crashed stone 11e01Hb

mortar OyaiBeNbHUN PO3UHMH

aggregate 3arMoBHIOBaY OETOHY

fine aggregate npiOHUM 3a1I0BHIOBAaY OETOHY

moisture content BMICT BOJIOTH

workability 3MATHICT 10 0OpoOKHM (JIErKicTh, MPOCTOTA
YKJIaJIKH )

compressive load HABAaHTAXXCHHS HA CTUCK

2. Ilpouumaiime i nepexnadims mekcm.

The designer must be able to select and adapt such materials of construction
that will give the most effective result by the most economical means. In this
choice of materials for any work of construction, the civil engineer must
consider many factors. These factors include availability, cost, physical
properties of materials and others.
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Timber, steel and concrete all vary, sometimes over considerable ranges in
the properties desired by the engineer. Even steel, uniform as it appears to be,
varies considerably in its microstructure. Concrete is even less uniform than
many other materials.

Lime, gypsum and cement are the three materials most widely used in
building construction for the purpose of binding together masonry units, such as
stone, brick and as constituents of wall plaster. Cement is furthermore the most
important component of concrete.

Another important class of cement is high alumina cement. High alumina
cement is a material containing alumina. It has an extremely high rate of
strength increase which is, owing to the violence of the chemical reaction,
accompanied by a considerable evolution of heat. It is very resistant to chemical
attack.

It therefore follows that Portland cement like other materials can to some
extent be modified to suit a particular application. The scope for such purpose-
made cements has led to the development of an increasing variety such as high
alumina cement, blast-furnace slag and pozzuolanas. Portland blast-furnace
cement has greater resistance to some forms of chemicals.

The most important building materials may now be considered to be
structural steel and concrete. Concrete may be considered an artificial
conglomerate of crushed stone, gravel or similar inert material with a mortar. A
mixture of sand, screenings or similar inert particles with cement and water
which has the capacity of hardening into a rockline mass is called mortar. The
fundamental object in proportioning concrete or mortar mixes is the production
of a durable material of requisite strength, water tightness and other essential
properties at minimum cost. To attain this end careful attention must be given to
the selection of cement aggregate and water.

The most accurate method of measuring proportions is to weigh the required
quantities of each material. It is widely used in large building construction, but
in small building construction the less accurate method of measuring proportions
by volumes is frequently used. The chief inaccuracies in volumetric
measurement arise from the wide variation in the bulk of the fine aggregate due
to small changes in its moisture content and faulty methods of filling measuring
devices. Workability and strength tests are chief control tests made on concrete.
To be able to undergo high compressive loads is a specific characteristic of this
material.

3. Posmawyitime noodani Hujcue peueHHs 6I0N0GIOHO 00 GUKIAOCHHA 6
mekcmi.

1. Technology of concrete production.

2. Composition of cement.

3. Materials for binding masonry units.

4. The properties of major building materials.

5. The properties of Portland cement.
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4. 32pynyiime nooani Hudcue peueHHA 34 MPLOMA MeMAMUUHUMU
nanpamkamu (A, B, C).

A. The choice of materials for any work of construction.

B. The properties of high alumina cement.

C. The composition of concrete.

1. Another important class of cement is high alumina cement. 2. Such a
material may be considered an artificial conglomerate of crushed stone or gravel
with mortar. 3. A civil engineer must consider many factors when selecting the
material for construction. 4. This kind of cement is very resistant to chemical
attacks. 5. The principal object in proportioning concrete is the production of a
durable material of adequate strength and water tightness. 6. The factors that
condition the selection of materials for construction include availability, cost
and physical properties. 7. This material has an extremely high rate of strength
increase. 8. Timber, steel and concrete vary over considerable ranges in the
properties desired by the engineer and the latter should take them into
consideration in selecting the materials.

5. AlKi 3 Hasedenux HusCUe PeueHb HAIeHCamb 00 ORUCY UeMEeHmY, a AKI —
oemony?

1. This material is most widely used for the purpose of binding together
masonry units such as stone and brick. 2. This material is also known to be the
most important component of concrete. 3. This kind of material may be
considered an artificial conglomerate of crushed stone, gravel or similar inert
material with a mortar. 4. The material which contains alumina has an extremely
high rate of strength increase. 5. The fundamental object in proportioning this
material is the production of a durable material of requisite strength, water
tightness and other essential properties. 6. The most accurate method of
measuring proportions is to weigh the required quantities of each material.

6. Obepimpb npasuibhi 6i0N0GIOI HA 3aNUMAHHA.

1. What influences the choice of building materials?

a) the choice of building materials is governed by the type and the function
of a building;

b) availability, cost and physical properties are the main considerations for
an engineer in selecting materials for construction;

c) the techniques and methods of construction are the main factors
influencing the choice of building materials.

2. What are lime, gypsum and cement most widely used for?

a) these three materials are not widely used for the purpose of binding
together masonry units;

b) they are used as components to produce concrete;

c) with the large-scale construction, lime, gypsum land cement may be
considered to be the most important binding materials.
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7. /lonoénims  He3akiHueHi peYeHHA  HeO0OXIOHuUMU 3a  3MiCHmOM
apzymeHmamu.

1. Cement is the most widely used building material because ...

2. High alumina cement is an important class of cement since ...

3. Careful attention must be given to the selection of cement aggregate and
water in proportioning concrete because ...

8. Ilepecnanbme mekcm i cnpodyiime cKlacmu aKomoza oOinvuie
cnoeocnonyueny 3i  cioeamu  «concretey, «cementy. Hanpuxnao: «the
production of concretey, «concrete mix».

9. Bkaxcims, aki i3 no0aHux HuxdCue peueHb € NPAGUIbHUMU, A AKI Hi.
Oorpynmyiime 6i0nogiob He MeHuie, HiHC 080MA-MPLOMA UPAZAMU.

3PA30K. Steel and concrete are most widely used for binding together
masonry units. This statement is incorrect. Lime, gypsum and cement are used in
building construction for the purpose of binding masonry units.

1. The most important building materials may now be considered to be
structural steel and concrete.

2. Lime, gypsum and cement are the three materials most widely used for
making concrete.

3. Cement is the most important component of bricks.

10. 3anpononyitme ne menuie, Hixc mpu eapianmu @ionoegioeii Ha Maxi
3anumanms.

1. Why is concrete the most important building material?

2. What is it necessary for the designer to know in order to select the most
effective building materials?

11. Ilepeknadime mexkcm nucomo60 3i croenuxkom (uac — 30 xa).

Reinforced-Concrete Elements Production

With the rapid growth in the employment of precast-concrete products, and
particularly of wall panels, slabs, beams, etc. to serve a multitude of building
needs, this industry has to maintain and improve the quality of the products. A
vast amount of excellent work has already been done to raise the standards of
this industry to their present level. Machinery and equipment designers have
made important contributions by creating better machines and tools for the
industry.

A great number of plants producing precast reinforced-concrete elements is
now in operation in our country and abroad. Before the decision is made to
establish a precast concrete products plant in a given area, a number of purely
economic considerations deserve particular attention. A careful appraisal of the
potential requirements provides valuable information for determining the size of
the plant which should be built. A well-designed plant must have sufficient
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capacity for the normal output plus a reasonable margin for a possible increase.
The design should specifically and carefully anticipate the future installation of
additional equipment for increased production without disrupting the original
lay-out.

Text 6. The Choice of Building Material

1. 3anam’amaiime 3HAUEHHA HUNCUEHABCOCHUX CJi6 I C/10BOCHOYYEHD
01 Kpauwy020 pOo3ymMIiHHA MEKCHLY.

mass production MacoBe BHPOOHHUIITBO
prefabricated concrete elements 30ipH1 3a711300€TOHH1 €JIEMEHTH
brittle KPUXKHU

tensile stress HaBaHTAXXECHHs HAa PO3TAT
volume weight 00’eMHa Bara

thermal conductivity TEIUIONPOBIIHICTh

rigid KOPCTKUAU

resin CMOJIa

2. Ilpouumaiime i nepexnadims mekcm.

Which material can be used to the best advantage for a particular part of the
building, depends as well on the kind of load to which it is subjected and on the
shape of the part. That the development of the metallurgical and machine-build-
ing industry made possible mass production of prefabricated large-size concrete
and reinforced-concrete structural elements is a well-known factor to influence
the choice of materials.

Reinforced concrete is a building material in which the joint functions of
concrete and steel are advantageously utilized. Being brittle, concrete cannot
withstand tensile stresses, and it cannot therefore be used in structures subjected
to tensile stresses under load. But if steel is introduced into concrete it changes
the property of the monolith.

There are two kinds of reinforced concrete: with ordinary reinforcement and
concrete with prestressed reinforcement. To reinforce ordinary concrete
structures 1s to introduce steel rods in stretched zones of concrete elements.
Reinforced-concrete structures and elements are widely used both for residential
houses and industrial buildings.

In many cases bricks too are very satisfactory for use in the construction.
Bricks generally present a pleasing appearance and can be obtained with various
qualities, colours, and textures. Being of a high volume weight and high thermal
conductivity, ordinary brick is not always satisfactory in building practice. There
are other kinds of bricks which are more effective; they are light-weight building
bricks, hollow or porous bricks. Light-weight building bricks differ from
ordinary clay bricks in a lower volume weight and lower thermal conductivity,
and are therefore more economical than ordinary bricks.

One of the most significant facts about both industry and building has been
research on synthetics and plastics. Plastics have appeared comparatively
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recently but, owing to their inherent valuable and diverse properties, have found
a wide application in many industrial fields (machine-building, aviation, textile
industry, etc.).

In respect to physical and mechanical properties at a normal temperature of
20 °C all plastics are divided into rigid, semi-rigid, soft and plastic. In respect to
the number of constituents plastics may be classified as simple and complex.

Plastics consisting of one polymer are referred to as simple. Thus, organic
glass (plexiglass) consists of one synthetic resin. But in the building field we
usually deal with complex plastics, e.g. plastics consisting of a polymer and
other components.

3. Iliobepime ameniiicvKi exkeisanieHmu 00 NOOAHUX HUMCUE YKPATHCOLKUX
C108OCNOIYYEHb.

1) diverse properties a) YCIIIIIHO BUKOPUCTOBYIOTHCS
2) tensile stress b) B1acTUBOCTI MaTepiajiB
3) properties of the materials C) MIITHICTh Ha CTUCK
4) depending on application d) Hampyra Ha po3TAT
5) pleasing appearance €) 3aJICKHO BiJ] 3aCTOCYBaHHS
6) mechanical properties f) mpuemMHUIi 30BHINIHIN BUTIIST
7) wide application g) PI3HOMaHITHI BIaCTHBOCTI
8) compressive strength h) mmpoxe 3actocyBaHHsS
9) are advantageously utilized 1) 3BuuaiiHa 1eria
10) ordinary brick J) YCIIIITHO BUKOPHUCTOBYIOThCS
11) volume weight k) BacTuBOCTI MaTepiaiiB

4. Po30inimb mexcm Ha 102iuHi YacmuHnu i uznaume, AKi HA36uU i3 3anpo-
HOHOBAHUX 00 HUX NIOX00AMb.

1. The main characteristics of concrete.

2. The chief principles of plastics classification.

3. Factors that influence mass production of prefabricated large-size
concrete and reinforced-concrete structural elements.

4. New tendencies in the choice of building materials.

5. The advantages of reinforced concrete.

5. Buznaume, AKi 3 HOOGHUX HUMCUE PEUEHb HANEHCAmb 00 ORUCY OEenoHy,
a AKi — yeznu i n1acmmacu.

1. There are some kinds of structural materials that have j appeared compa-
ratively recently, sometimes they consist of one polymer. But in building
industry some complex materials consisting of a polymer and other components
are used. 2.In many cases bricks too are very satisfactory for use in the
construction. 3. There are some kinds of materials which are 1 brittle and cannot
withstand tensile stress. 4. If steel is introduced into some kind of material it
changes its property. 5. Some building materials offer a good resistance to
compressive loads. 6. In respect of physical and mechanical properties these
materials are divided into rigid, semi-rigid and soft.
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6. /Ionognims He3aKiHueHi peueHHs 6i0N0GIOHO 00 3MicmYy MeKCHy 0OHUM
i3 3anponoHnoeanux eapianmie (a, b, c).

1. Using prefabricated or precast elements ...

a) depends only on the kind of load to which it is subjected;

b) builders perform a considerable amount of building work not in situ but at
a factory;

c¢) made possible mass production of large-size structural elements.

2. Reinforced concrete is a building material in which ...

a) such properties as small volume weight and high thermal conductivity are
combined;

b) physical and mechanical properties at a normal temperature of 20°C make
it semi-rigid and soft;

c) the joint functions of concrete and steel are advantageously utilized.

3. Bricks generally present a pleasing appearance and ...

a) they are light-weight building materials;

b) cannot be used in structures subjected to tensile stresses;

c) can be obtained with various qualities, colours and textures.

7. laiime 6i0nogioi na noo0aui Hu cue 3anUumanHts 3a 3IMICIOM MeKCHy.

1. For what types of construction are reinforced concrete structures and
elements used?

2. What new materials have come into use both in industry and building?

3. What made possible the mass production of prefabricated large-size con-
crete elements?

4. In what industrial fields are plastics used?

5. How does steel introduced into concrete change its properties?

8. Bionogiono 0o mexkcmy guznaume, 00 AK020 NOHAMMA HAJIEHCUMb MaKe
O3HaueHHA: «... is a cement which has been ground more finely than ordinary
Portland cement and therefore hardens more quickly and is slightly more
expensive». Ilepeknadims mexcm ycno oe3 caroenuxa (uac — 30 xe).

Modern Building Materials

Of the various Portland cements, the following varieties are now generally
available:

a) odinary Portland cement, the cheapest;

b) rapid hardening cement, which is slightly more expensive because it is
ground rather finer and is thus more chemically active;

c) sulphate-resisting cement which has a special chemical position to resist;
sulphates, and can be used in ground which contains them;

d)air-entraining cement for building roads which may suffer from frost
damage;

e) low-heat cement for massive construction such as dams where the speed
at which the heat is given off must be reduced, and slow development of
strength does not matter.
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These are the main Portland cements. A different cement, which should be
mentioned, is high-alumina cement. High-alumina cement is usually black,
unlike Portland which is grey, but it reaches a «Portland 28-day» strength in
twenty-four hours with correspondingly high heating and it must therefore not
be cast in masses which are thicker than 60 cm. This common high-alumina
cement costs roughly three times as much as Portland. Another high-alumina
cement which is used for furnace linings is white; it is several times more ex-,
pensive even than the black variety. White Portland cement is also obtainable, it
is more expensive than ordinary. It is used for making white concrete or for
painting or plastering concrete. A small addition of colouring material to white
cement will often result in a pleasing colour but it may not be the colour
expected because of the effect of the aggregates and impurities in the concrete.

Text 7. Earth-Moving Machinery

1. 3anam’amaiime 3HaAYEHHA HUNCUEHABCOCHUX CJli6 I C10BOCNOJIYYEHD 014
Kpawio2o po3ymMiHH MeKChLy.

plant MeXaHIuyHe 00JIaHaHHSI, TapK
leveling IUTAHYBaHHS, MJIAaHYBaJIbHI pOOOTH
site OyiBeTbHUN MalTaHUUK
excavation 3eMJISTHI poO0TH

to plane off CTpyTraTu, 3HIMaTH Iap

bucket KIBIII

trenching PUTTS TpaHIIEH

wheel pOTOp, KOJIECO

blade HIK

shovel psiMa Jionara

to power MIPUBOIUTH B PyX

dig KoIlaTu

earth-moving machines 3eMJIepuiiH1 MaruHu (001aTHaHHS)
(equipment)

2. IlIpouumaiitme i nepexknadims mexcm.

Mechanized earth digging operations require the employment of a great
plant of powerful earth-moving machines, the excavators, being the most
important of them.

It is not possible to start on a construction job without a good deal of
preliminary leveling the site. To carry out this work one must employ the earth-
moving equipment.

Site preparation and excavation are the most fully mechanized of all the
operations in building construction. Most excavating machinery is heavy and
slow-moving and must be carried from site to site on special transporters. It is
clear that the use of expensive mechanical plant requires careful planning and
efficient site organization if full advantage is to be taken of its high rate of
production.
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Plant for site preparation and excavation can be divided into four classes.
First, machines which plane off a thin layer of soil and push it in front of them.
Second, machines which plane off a thin layer of soil, at the same time picking it
up and. carrying it where required. Third, machines which dig out soil by some
form of a bucket, and load it for transportation into separate vehicles. Forth,
machines designed specially for trenching by means of a number of buckets
mounted either on a continuous chain or on a wheel.

In the first class are bulldozers of different types. A bulldozer represents by
itself an earth-moving machine which carries out its work with the aid of a blade
mounted on a tractor of either crawler or wheel type.

A scraper, which belongs to the second class of earth-moving machines, is
simply a large box with an open mouth, dragged along the surface of the ground
until it is full. It has a cutting edge that digs. There is a considerable variety of
the scrapers, from small units to huge ones made to accommodate 30 cubic yards
of soil and to absorb the power of two tractors while at work.

Revolving shovels, which belong to the third class of earth-moving
machines, made their first appearance in 1835 in the form of a part-swing shovel
mounted on railroad tracks. It was powered by steam, it was slow and clumsy,
but it did the work. Into Great Britain they were introduced; from America in
1887 to work on the Manchester Ship Canal. They were a source of wonderment
to the people of that part of the country and trips were organized to provide a
view «American Devils» as they were popularly called.

3. Buznaume, aki 3 nooanux Hudcue peueHb HenpasuiabHi abo He
8i0nogioaroms 3Michiy meKkcmy.

1. On large construction sites where a considerable volume of concrete is
required a central mixing plant is generally used. 2. A bulldozer is an earth-
moving machine which planes off a thin layer of soil, picks it up, and carries it
where required. 3. The tower cranes are employed for lifting materials and
structural elements onto the buildings being erected. 4.The first revolving
shovels were mounted on railway tracks and powered by steam. 5. Site
preparation and excavation are operations which are usually carried out with
manpower. 6. A scraper is simply a large box fitted with a cutting edge that digs.
7. Since excavators are heavy and slow-moving machines, they are carried from
site to site on special transporters.

4. 3naidimsv 6 YboMy ypueKy pedeHHs, w0 € 6i0n08i00I HaA NOCMAas/ieHe
3anumanus (uac — 3 xe).

Are the excavators fast-moving machines?

Site preparation and excavation are labour-consuming operations. At present
they are the most fully mechanized of all the operations carried out in building
construction. But earth-moving machines are heavy and slow-moving units;
therefore they must be carried from site to site on special trailers. It is clear that
such expensive mechanical plant as excavators must be made, to carry out
various classes of work.
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5. 3’eonaitme nonapno nooani nudicue HenogHi peyenns 3 cpyn A i B.

A.1. The best economy is achieved when an all-purpose earth-moving
machine is designed ...

2. A scraper is simply a box made of sheet steel with an open mouth ...

3. Site preparation and leveling are ...

4. It 1s not possible to start on a construction job ...

5. The use of expensive mechanical plant requires ...

B. 1. ... without a good deal of preliminary leveling the site.
... the most fully mechanized of all the operations in building construction.
... careful planning and efficient site organization.
.. capable of being converted to suit any class of work.
... which is dragged along the surface of the ground until it is full.

kv

6. Ilpooosicennam akux 3 He3aKiHUeHUxX peuens (a, b, c) € maxi eupazu?

1. ... one must use earth-moving equipment.

a) as the years went on ...

b) to carry out this work ...

c¢) during the last fifty years ...

2....can be divided into four classes.

a) machines, which plane off a thin layer of soil ...

b) the annual amount of digging operations ...

¢) plant for site preparation and excavation ...

3. ... an earth-moving machine, which carries out its work with the aid of a
blade mounted on a tractor.

a) a scraper, which belongs to the second class of earth-moving machines, is ...

b) a bulldozer is ...

c) a revolving shovel, which belongs to the third class, is ...

7. Cknadimov  naan-KOHCHEeKm 00 MEKCmy  AH2IUCbKOW  MOB80I0;
NPOKOMeHmylime NYHKMU NIaHy AKOMO02a 0emanbHiuie YKPaincbKoio M0GoI0.

8. 3’conaitme napamu cnoea 3 060X KOJIOHOK i ymeopimo mepmiHu.

1) earth-moving a) tractor
2) excavating b) shovel
3) site c) equipment
4) continuous d) plant
5) crawler ) preparation
6) pneumatic f) edge
7) cutting g) tracks
8) revolving h) machinery
9) railroad 1) chain

10) mechanical ]j) tyre
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9. Iliodepimb cnosa, wio maiomep cxoixce 3HAYEHHA 3 060X NOOAHUX 2PYN
ciie.

1) annual a) to reach

2) amount b) to fulfill

3) to come up to c) work

4) to require d) to have room for
5) job e) yearly

6) preliminary f) to demand

7) to carry out g) not small

10. Ilepeknadims mexkcm nucomo60 3i c106HuKoOM (uac — 30 xe).

Mobile Cranes

The function of a crane is to hoist or lower a load suspended from its jib.
Various types of cranes are available, the type and size best suited for a specific
operation being influenced by the following factors: 1. The nature of the work
on which it is to operate. 2. The weight of load it has to handle.

Mobile cranes have a wide range of uses on building and civil engineering
works of construction. Cranes of this type usually take the form of a frame
carrying a jib, a winch, and other necessary hoisting and controlling equipment,
the whole being mounted on a cast-iron bed plate fitted with road wheels of the
pneumatic type. One may also have them mounted on caterpillar tracks or on a
lorry chassis if desired.

At present rope-operated mobile cranes are being superseded by
hydraulically operated ones, in which all working operations, but travelling, are
performed with the help of hydraulic rams. The jib of the mobile crane can be of
the solid or latticed type, the latter being preferred now because of its lower
weight.

11. Braxcimb, AKi 3 HAGCOCHUX HUMCYE MEEPOMHCEHb HE B8I0N06i0aromy
3micmy mexcmy Mobile Cranes.

1. A disadvantage of cranes with telescopic booms is that it takes much time
to bring them into action from the travelling position.

2. The ability to change the length of the telescopic boom makes it possible
to vary the load-lifting capacity of the crane.

3. The hydraulic rams used in hydraulic-ally operated mobile cranes lower
the maneuverability of such cranes.

12. Onuwims 0860 nepesazu MoOOINbHO20 KpaHa 3 MeNeCKONIUHOIO
cmpinono.
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PO3/ILI 2
SANITARY AND THERMAL POWER ENGINEERING

Text 8. Panel Heating

1. Ilpouumaitme i 3anam’amaiime 3HAYEHHA HUNICUEHABCOCHUX CTiG I
C10BOCNONYYUEHD 0151 KPAUL020 PO3YMIHHIA MEKCHLY.

atmospheric environment aTMocdepHe cepeioBUIIIEe
efficiency NPOIYKTHUBHICTB; K.K.1.
contamination of the air 3a0pyIHEHHS TOBITPS

loss of heat BTpAaTa Teruia

central heating LIEHTPAJIbHE OIAJICHHS
hot-water (heating) system CHUCTEMA BOJISTHOIO OIIAJICHHS
boiler KOTell

steam (heating) system I1apOBE ONaJICHHs

copper pipes MIJH1 TpYOu

panel heating system [IAHEJIbHE ONAJICHHS

2. IlIpouumaitme i nepexknadimsv mexcm.

Heating and ventilation are tip branches of engineering which are very
closely connected; they are therefore treated as a dual subject. Both are
concerned with providing a required atmospheric environment within a space,
the former with respect to heat supply to produce a desired temperature for
maintaining comfort, health or efficiency of the occupants, the latter with regard
to supply and removal of air frequently with emphasis on contamination of the
air. Air conditioning is closely related to both heating and ventilation.

It 1s for heating to prevent the too rapid loss of heat from the body. By
heating the ambient air of walls, ceiling or floor the rate of heat loss from the
body is controlled. Some old concepts of heating were gradually changed since
engineers obtained more precise knowledge about how the body loses heat.
Insufficient attention was paid formerly to loss by radiation, which is the
transmission of energy in the form of waves from a body to surrounding bodies
at a temperature. The human being also loses heat by conduction (through his
clothes) and convection.

The determination of the capacity or size of the various components of the
heating system is based on the fundamental concept that heat supplied to a space
equals heat lost from; the space. The most widely used system of heating is the
central heating, where the fuel is burned in one place — the basement or a
specially designer room and from which steam, hot water or warm air is
distributed to adjacent and remote spaces to be heated.

There are two most common systems of heating — hot water and steam. Both
systems are widely used nowadays. A hot-water system consists of the boilers
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and a system of pipes connected to radiators suitably located in rooms to be
heated. The pipes, usually of steel or copper.

As for steam systems, steam is generated usually, at less than 5 pounds per
square inch in the boiler and the steam is led to the radiators through or by
means of steel or copper pipes. The steam gives up its heat to the radiators and
the radiators to the room and the cooling of the steam condenses it to water. The
condensate is returned to the boiler either by gravity of by a pump. The air valve
on each radiator is necessary for air to escape. Otherwise it would prevent steam
from entering the radiator.

Recent efforts completely conceal heating equipment have resulted in an
arrangement whereby the fluid, whether it be hot water, steam, air, or,
electricity, is circulated through distribution units embedded in the building
construction. Panel heating is a method of introducing heat to rooms in which
the emitting surfaces are usually completely concealed in the floor, walls, or
ceiling.

As for fuels used for heating buildings they include coal, oil, manufactured
and natural gases and wood. There are two other sources: electricity and steam.
Nowadays gas fuel is being used on an ever increasing level.

3. 3gipawuuce 3 mekcmom, niodepims 6iON0GIOHUI nepeKknad 3 npasoi
KOJIOHKU 00 NOOAHUX HUMCUE AH2NIUCLKUX C1i8 | C1080CNOJIYUEHb.

1) cooling a) cTels
2) space b) 3a6e3neuyBaTn
3) to maintain C) onajieHHs
4) removal d) HaBKOJIUIITHE CEPEIOBHUIIE
5) contamination €) MapoBE ONAJICHHS
6) loss f) Bu3HAUCHHS
7) precise g) OTPUMYBATH
8) equal h) piBHui
9) heat supply 1) 3aCTOCOBYBaTH
10) environment ) BUJIQJICHHS
11) to obtain k) BTpara
12) determination 1) TounMit
13) to provide m) 3a0pyTHEHHS
14) steam heating n) OXOJIOJIPKEHHS
15) ceiling 0) MATPUMYBATH
16) cooling p) cepenoBuiie
17) space q) TaJIUBO
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4. Brascimeo, y aKomy 3 HageOeHUX peueHb 8i000PaAHCEHO 20/106HY OYMKY
mexcmy.

1. The human being loses heat by conduction and convection.

2. Heating is a branch of engineering which is concerned with providing
heat supply to produce a desired temperature within a space.

3. A hot-water system consists of the boilers and a system of pipes.

5. Posmawiyitme nooani nudcue peuyeHHA NOCAI006HO 00 BUKIAOEHHA 8
mekcmi.

1. Fuels used for heating buildings.

2. Some old concepts of heating.

3. The principle of central heating.

6. Bionoegiono 00 3micmy mekcmy 3Hai0ims npasuibHi 6i0n06ioi Ha Maxi
3anumanns.

1. What are heating and ventilation concerned with?

a) heating and ventilation deal with supply and removal of air.

b) heating and ventilation are concerned with providing a required
atmospheric environment within a space.

c) heating and ventilation are meant for heat supply to produce a desired
temperature.

2. Why do industrial buildings maintain a lower air temperature?

a) industrial buildings maintain a lower temperature because it is necessary
for the machinery they have.

b) industrial buildings where the degree of activity is high maintain a lower
air temperature because the heat loss from the body is greater and a
compensatory heat balance is provided.

c¢) industrial buildings maintain low temperatures because they have great
amount of outside wall space and lose considerable amounts of the heat
supplied.

7. /lonoénimbs  He3aKiHUeHI peYyeHHA  HeoOXiOHuUMU 3a  3MICHOM
apzymenmamu.

1. Some old concepts of heating were gradually changed since ...

2. The system of panel heating spares space in the room because ....

3. Heating and ventilation are very closely connected for ...

4. The out valve on each radiator is necessary because ...

8. 3naidime, AKi 3 nooanux peyeHv HaeEHCAMb 00 ORUCY ONANEHHA, A
AKI — 6eHmMUnAUil.

1. This branch of engineering is concerned with supply and removal of air
with emphasis on contamination of the latter. 2. This system consists of fee
boilers and a system of pipes connected with radiators located in rooms. 3.
There is certain method of introducing heat to rooms in which emitting surfaces
are usually completely concealed in the floor, walls or ceilings. 4. This branch of
engineering has gradually come to be associated with cleaning of air.
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9. Ilepecnanbme mekcm 1 cnpodyiime CcKlacmu aKomoza oOinvuie
cl1060cnonyuens 3i ciosamu «heating», «ventilationy, «air conditioning).

10. Ilepexnadimo nooani Husicue C1060CNOJIYHYEHHA.

Heat supply; clothing surface; heating system; air valve; wall partitions;
steam system; air conditioning; hot-water system; heating equipment;
distribution units; building construction; panel heating; room height; heat-
storing capacity.

11. Cnpocmyitme nooami Hudcue e6upazu He MeHuie, HIIC 060Ma
BUC/I06/1I06AHHAMU KOHCHUIL

1. With panel heating the source of heat is located in the room in the form of
a special radiator.

2. Heating and ventilation are two separate branches of engineering which
are not connected in any way.

12. /lanime 6i0nogidi na makxi 3anumanHs, 3aARPONOHYIMeE AKOMO2A
Oinbuue sapianmie ionoesioeil.

1. What is necessary to maintain comfort a building?

2. Why have new methods of heating come into being?

13. Bukopucmogyrwuu mekcm, noACHimb, 3 MOYKU 30PY MAUOYMHBO20
iHJCenepa-0y0iee1bHUKA, NPU3HAYEHHA ONANIeHHA MA 6eHMUNAYIT 8 OYOie1AX
(an2zniiicbKo10 M060OI0).

14. Ilepexnadims mexkcm nucemo6o 3i caoeHukom (uac—30 xe).
Iosacuime (yKpaincoKoro M06010) nepesazu yeHmpaibHO20 ONATEHHA.

Homes in most Ukrainian cities are heated by a modern system of central
heating. Such a system has been in operation for about a few decades. Heat is
piped to apartments in an underground network that resembles a subterranean
city. Central heating not only keeps homes well-heated at a cheap cost, it also
considerably reduces fire hazards. In cold regions of the world, for instance,
where 40 degrees below zero is a normal temperature and the ground is kept
permafrost, heat is transmitted through overhead metal pipes specially treated to
withstand intense cold. Homes there are kept comfortably warm at +20 degrees
Centigrade. In large cities of our country, buildings and homes are maintained
and serviced by a force of over 50,000 workers. It is their responsibility to see
that winterizing is properly done and heating systems are kept in good order
before winter comes.

Text 9. Air Conditioning, Ventilation, Gas Supply

1. Ilpoyumaiime i 3anam’amaiime 3HAYEHHA HUNICUEHABEOCHUX CJli6 I
C108OCNONYUEHD 0151 KPAWL020 PO3YMIHHA MEKCHLY.

air-conditioning KOHJAMIIIOHYBaHHS MOBITPS
(close) control (peTenbHE) peryroBaHHS
humidity BOJIOTICTh
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purity YUCTOTA

installations YCTaHOBKH

department stores yHIBEepCaIbHI Mara3uHu
excess heat HAJIMLIOK Teria

supply of air MOCTaYaHHS MMOBITPS
removal of air BUBEJICHHS MTOBITPS
contaminated air 3a0pyaHEHE MOBITPS
fumes 3amnaxu, BUMIApH, JUM
hazardous to health HeOe3MmeyHuit 111 310pOB’ s

2. IlIpouumaitme i nepexknadims mexcm.

Air conditioning implies the control of temperature, humidity, purity and
motion of the air in an enclosure. In fir modern world of science and highly
developed technology air conditioning is of great significance for industrial
processes as well as for human comfort.

Air conditioning for human comfort employed in both large and small
installations, such as theatres, office buildings, department stores, residences,
airplanes, railways, cars and submarines.

All-year air conditioning systems must provide means for performing, all the
processes required for winter and summer air conditioning. The basic pieces of
equipment are the filters, preheat cons, humidifiers, dehumidifiers, reheat coils,
additional cooling coils, fans and controls. The control of air purity can be
achieved in various degrees. As a minimum control some sort of filtering must
be done near the entrance of the air-conditioning system. Possibly the most
efficient filtering device is the electrostatic precipitator.

In order to establish the size and operational requirements of an air-
conditioning system, the maximum probable heating and co-demands have to be
calculated. The maximum probable heating demand is usually for winter air-
conditioning and it involves heating and humidifying. The maximum probable
cooling demand is generally for summer applications and requires cooling and
dehumidifying.

As far as ventilation is concerned the modern theory to this effect can be
summed up in the statement that for places of general assembly the purpose of
ventilation is to carry away excess heat and odours and that normally 10 cu. ft
per minute of outside air per person is sufficient to accomplish this objective. In
buildings such as homes, the leakage of air through cracks in doors and windows
is usually sufficient to meet this requirement. Although ventilation was formerly
concerned with the supply to fresh air to and the removal of hot and contaminated air
from the space it gradually came to be associated with cleaning of air.

Industrial buildings often present special problems in ventilation. There are
certain industrial processes that are accompanied by the production of air-born
dust, fumes toxic vapours and gases which are hazardous to the health of
workers.

Another indispensable part of modern amenities is gas supply. It has come
now to be of a very wide use. With an intensive exploration of finding natural
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gas it has gradually replaced the manufacture in its utilization. At the present
time natural gas is put to large-scale economic use. The principal utilization of
natural gas is as a clean, convenient, economical source of heat. In homes it is
used for cooking, water heating, refrigeration for food as well as for space
heating.

3. Pozmawyiime nooani Huxcye peueHHA NOCAI006HO 00 BUKIAOEHHA 6
mexcmi (uac — 5 xe).

1. Gas supply as an important part of modern amenities.

2. Ventilation for industrial buildings.

3. The importance of air conditioning for human comfort.

4. The basic parts of equipment for an all-year air-conditioning system.

4. /lonognims i 3aKiHuims peueHHa 0OHUM i3 nooanux eapianmie (a, b, c)
8i0N0GIOHO 00 3MICHLY MEKCHLY.

1. Air conditioning implies ...

a) rapid loss of heat;

b) provision for the expansion of the water;

c) the control of temperature, humidity, purity and motion of the air.

2. The purpose of ventilation is ...

a) to produce a desired temperature for maintaining comfort;

b) to maintain air purity at an extremely high level,

c) to carry away excess heat and odours.

3. The basic pieces of air-conditioning equipment are ...

a) stokers, coal furnaces and boilers;

b) filters, preheat coils, humidifiers, reheat coils, fans and controls;

c) boilers and a system of pipes.

5. 3epynyiime nooani Hudicue peueHHA 34 MPLOMA MEMAMUYHUMU
HanpAMKamu.

A. Air Conditioning.

B. Gas Supply.

C. Ventilation.

1. Gas supply has come to be very widely used. 2. In industrial buildings
three types of ventilation are in use so as to control dangerous gases and dusts.
3. In Buildings such as homes, the leakage of air through cracks in doors and
windows is usually sufficient. 4. As for the purpose air-conditioning system may
be described as winter, summer and all-year. 5. The main utilization of natural
gas is as a clean, convenient, economical source of heat. 6. Natural gas supply is
used also as a heat source in commercial establishments. 7. Certain industrial
process requirements and human comfort are the two major factors to be
considered when designing an air-conditioning system. 8. Air-conditioning is
meant for the control of temperature, humidity, purity and motion of the air in an
enclosure. 9. The main purpose of ventilation is to carry away excess heat and
odours.
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Text 10. Water Supply

1. IlIpouumaiime i 3anam’amaiime 3HAYEHHA HUNMCUE HABEOCHUX C]li6 i
C1060CROIYUEHb 071 KPAU{020 POZYMIHHA MEKCmY.

water supply BOJIOTIOCTaYaHHs
saturated HAaCU4YECHUU

moisture BOJIOTA

through the medium 3a JOIIOMOTOKO

natural water sources MPUPOJIHI DKEpeEa BOAU
body of water BOJIHUM MacuB

inland lake MAaTEpPUKOBE 03€pO
undersoil OCHOBA

stratum mIap, miact

sewage disposal system CUCTEMA BUJATICHHS CTIYHUX BOJ
pollution 3a0pyIHEHHS

to foul 3a0pyTHIOETHCS
consumption CIIO)KUBAHHS

purity YUCTOTA

2. IIpouumaitme i nepexnadims mekcm.

Water is an important part of nature which surrounds us and of those natural
conditions we are changing constantly and ever more intensively: the flora, the
soil, the mountains, mineral resources, the deserts, the marshes; the steppes and
the taiga.

Water passes through a very interesting natural cycle. The atmosphere
which surrounds the earth’s surface contains water which varies in amount in
direct proportion to the temperature of its gases. Water is also evaporated into
atmosphere. Atmosphere which has become saturated with water precipitates its’
moisture when the temperature lowers. This phenomenon is termed rainfall. The
moisture falls to the earth and finds its way into a number of reservoirs provided
by nature.

Vast depressions in the earth are filled with water through the medium of
natural water sources such as rivers lakes, etc. over the earth’s surface. These
bodies of water are classified as inland lakes and are excellent sources of water.

Sometimes the rainfall finds its way into the soil and forms water bodies at
various levels because of the impervious nature of the undersoil. Often a water
body deep in the soil consists of a sand or gravel stratum which connects or
empties into the basin of an inland lake and provides a splendid source of water
supply through the medium of a drilled well.

Man uses water for domestic and sanitary purposes and returns it to the
source through sewage disposal system. Industry likewise replaces water
diverted to its use. Hence the cycle is completed but it is of prime importance
that the supply be protected against pollution for it is fouls no one can predict
how disastrous may be the results.
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An adequate supply of pure, wholesome and palatable water is essential to
the maintenance of high standards of health and to provide the convenience
modern society demands. In some localities water is available in unlimited
quantities and converting it to use is not a difficult problem. This is especially
true of towns situated on large inland takes or rivers. On the other hand there are
cities where geographical location requires elaborate systems of water supply,
and to provide a satisfactory supply of water in these localities becomes a large
engineering task.

The importance of a sufficient supply of water for domestic and industrial
purpose has long been a deciding factor in the location of cities. The earliest
settlers realized this need and took advantage of natural water sources by
establishing colonies in close, proximity to them.

Water may be taken from any sources of water for human consumption after
it has undergone a preliminary treatment to assure its purity. As man’s
communities grew in population, the demand for water increased and the need
for protection of the source of water supply against the possibility of
contamination became evident. Progress and civilization have called for
elaborate and various systems and methods of water treatment.

3. Bkaowcimo, axke 3 nodaHux HuUCUe PEUEeHb GUPANHCAE 20J108HY OYMKY
meKcmy.

1. On the earth water can be obtained from different natural sources.

2. At present the problems of water supply and treatment are the most
essential for mankind.

3. Water taken ram natural sources such as rivers and lakes often requires
aeration.

4. Posmawyiime nooani Hudcue peueHHs NOCAI008HO 00 BUKINAOEHHA 6
mexkcmi.

1. An adequate supply of water is one of the main requirements for
maintaining high standards of health. 2. Vast depressions in the earth filled with
water and known as inland lakes are excellent sources of water. 3. The rivers and
lakes contain a great amount of chemical and biological pollution. 4. Nowadays
the problem of water treatment has become very urgent. 5. On the earth water
passes through a very interesting physical cycle. 6. Water bodies deep in the soil
are excellent sources of water. 7. Man after using water returns it to the source
by means of sewerage systems; thus the cycle is completed. 8. Water is an
important part of nature. 9. Man’s earliest settlements were always close to
natural water sources.

5. llonoenime ne3akinueni peuennsa 0OHuUM 3 nooanux eapianmis (a, b, c)
6I0N0GIOHO 00 3MicmYy MeEKCmy.

1. An adequate supply of pure, wholesome and palatable water ...

a) is especially true of towns situated on large inland lakes or rivers;

b) is essential to the maintenance of high standards of health;

c) may be taken from any source of waiter.
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2. There are cities where geographical location ...

a) makes water pass through a very interesting cycle of treatment;
b) requires elaborate systems of water supply;

c) makes the problem of water supply very difficult.

3. The earliest settlers took advantage of natural water sources by ...
a) building water power stations on them;

b) establishing colonies near them;

c) providing sufficient water supply for their needs.

6. «Memory test». 3zadaiime, ¢ AKOMY KOHMEKCH 8)}CUBAIOMbCA MAKI
AH2ICLKI CT1080CNOIYYEHHA.

1. ... is essential to the maintenance of high standards of health.

2. ... 1s an important part of nature which surrounds us.

3. ... has long been a deciding factor in the location of cities.

7. laiime 6i0no6iob na maki 3anumanns (He mMenuie, HiXic MPLOMA peyeH-
HAMU).

1. Why were man’s earliest communities established close to natural water
sources?

2. Why must natural water undergo treatment before consumption?

8. Cnpocmyiime nooami Hucue meepoyceHHA He MeHuie, HI}C 08oMa-
mMpboOMa peyeHHAMU KONHCHE.

1. Inland lakes are bodies of water formed by the evaporation of water.

2. Water is available in unlimited quantities in all parts of the earth.

9. Bionogiono 00 mekcmy euznaume ORUCOM AKO20 8UOY 001AOHAHHA €
maxe meepoxcennn: «This equipment delivers water to different kinds of
buildings». Ilepeknadimo mexcm ycno 0e3 cnosnuka (uac — 30 xe).

Water Supply

A water supply may be obtained from surface water (rain) or from
underground water or both. Both are refilled by the rainfall, the surface water by
the run-off, and the springs or wells by the water which enters the ground, the
infiltration water. These two quantities, plus the evaporation water and the water
used by the trees and plants, make up the total rainfall. Even if the community
water supply includes all the springs as well as all the surface water in the area,
it still does not obtain all the rainfall because of evaporation and the needs of
plant life.

A water supply for a town usually includes a storage reservoir at the source
of the supply, a pipeline from the storage reservoir to the distribution reservoir
near the town, and finally the distribution pipes buried in the streets, taking the
water to the houses, shops, factories, and offices. The main equipment is thus
the two reservoirs and the pipeline between them. The function of the storage
reservoir is to keep enough water over one or several years to provide for all
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high demands in dry periods, and the distribution reservoir has the same
function for the day or the week. The storage reservoir by its existence allows
the supply sources to be smaller and less expensive, and the distribution
reservoir similarly allows the pipeline and pumps to be smaller and cheaper than
they would be if it did not exist.

Text 11. Sewage Disposal

1. Ilpoyumaiime i 3anam’samaiime 3HAYEHHA HUNCYEHABEOCHUX Ci6 I
C10BOCNONYYEHD 0151 KPAUL020 PO3YMIHHA MEKCHLY.

waste products BIJIXOJTU

liquid piauHa

sewage CTIYH1 BOH

refuse «TBEP/Il BUKUIN», CMITTS
street flushing operations IIOJIMBAHHSI BYJIUIIb
domestic sewage noOyTOBI1 CTIYHI BOJU
industrial waste IIPOMUCIIOBI CTIYHI BOJIU
sewer KaHai3aiiitna Tpyoa
treatment plant BOJIOOYHMCHA CHIOpyla
discharge BUBEJIEHHS CTIYHUX BOJI
raw sewage HEONpallbOBaHi CTIUHI BOJIU
primary treatment nepBUHHA 00poOKa
sludge BIJICTIH, OCa/I

clarified OCBITJICHU
decomposable 3IaTHHUU 10 PO3KIIALY
chemicals XIMIKaTH

2. Ilpouumaiime i nepexnadims mekcm.

The problem of protecting natural water resources has grown very pressing
for many countries since the beginning the second half of the 20th century. The
development of human society, the growth of civilization and social and
technical progress have resulted in the changing of the composition of natural
water resources. The rivers, lakes and ground-waters contain today a
considerable amount of the products of mechanical, chemical and biological
pollution.

The waste products that result from the daily, activities in a community are
of two general types: namely, the liquid waste, known as sewage and the solid
wastes, known as refuse. The different wastes of which sewage is composed are
the following: the wastes from lavatories, baths, sinks, and laundry tanks in
residences, institutions, and business buildings; certain liquid wastes from
various types of manufacturing or industrial plants, and, in many communities,
the surface run-off that results from storms or street-flushing operations.
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Sewage may also be divided according to its source in-to the following three
classes. The sewage from residences, Institutions and business buildings is
called domestic sewage, sanitary sewage or house sewage; that resulting from
manufacturing or industrial processes is known as industrial waste; and that
from run-off during or immediately following storms is called storm sewage. A
combination of domestic sewage, industrial waste and storm water is called
combined sewage.

Both sewage and refuse must be removed promptly order to avoid
endangering the health of the community and also present decomposition of the
materials of animal or vegetable origin and the subsequent production of
nuisances and odours.

The removal of all kinds of sewage is usually accomplished by means of
sewers. The sewers are placed in the streets at several feet below the ground
surface. The general process of removing sewage is designated as sewerage and
the entire systems of sewers including a sewage treatment plant are known as a
sewerage system.

The method of sewage treatment to be adopted in a particular case will
depend almost entirely on local conditions. It may consist only of the discharge
of the raw sewage into a stream of a large body of water. The usual methods of
sewage treatment consist either of preliminary treatment alone or of primary
treatment followed by secondary treatment.

During primary treatment the larger and heavier solid particles settle out
from the liquid. These solid particles that settle out form a slimy paste which is
known as, sludge.

The partly clarified sewage that has been given primary treatment generally
contains much decomposable materials. Therefore, further treatment which is
known as secondary treatment, is usually required.

An auxiliary treatment which may be used with either primary or secondary
treatment is disinfection or the killing of the most of the bacteria in the sewage
by means of chemicals.

3. Bkasicimb, y AKuUx 3 HOOAHUX peueHb GUCBIMJIEHO 207106HY OYMKY
mexcmy.

1. Water taken from its natural source — the ground lakes or rivers — contains
many objectionable elements.

2. The waste products that result from the daily activities in a community
must be removed promptly passing through different methods of treatment.

3. The drains from a residence or office buildings are connected to a single
underground pipe called a louse sewer.

4. Axi i3 nooanux peueHb GUPA}CAIOMb OCHOBHY OYMKYy meKcmy?
Po3mawyiime ui peuenHs NOCIiO06HO 00 GUKNAOEHHA 6 meKkcmi (Yac—
5 xe).

1. Both sewage and refuse must be removed promptly in order to avoid
endangering the health of the people. 2. The methods of sewage treatment are
different and depend wholly on local conditions. 3. Secondary treatment is
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required to remove decomposable materials from the sewage. 4. Sewage is
composed of different types of wastes which, result from the daily activities in a
community. 5. Sewage may also be classified according to its source. 6. The
removal of sewage is accomplished by sewers which are a part of a sewerage
system. 7. The killing of bacteria in the sewage is accomplished by means of
chemicals. 8. Heavier solid particles settle out from the liquid during primary
treatment.

5. Bkaoicimb, aki peuenna (a, b, c¢) € 6ionosiodr0 Ha nocmaenene
3anumanns.

Why must sewage undergo secondary treatment?

a) because sewage and refuse products result from daily activities in a
community;

b) because primary treatment is not sufficient as the partly clarified sewage
still contains much decomposable material;

c) because chemicals help to kill the bacteria in the sewage.

6. Cknadime nian 00 meKkcmy i3 4OMUPbLOX NYHKMIG.

7. Ilepexnadims nucemoeo 3 cioeHuxkom (uac — 15 xe).

Primary treatment may consist of one or all of the following processes:
passing the sewage through a grit chamber, in which the sand or grit is settled
out; screening or the removal of a portion of the coarse solids by passing the
sewage through specially constructed screens or racks; and sedimentation, or the
passing of the sewage through some type of settling tank, either with or without
the application of chemicals, so that larger and heavier solid particles settle out
from the liquid. These solid particles that settle out form a slimy paste which is
known as sludge.

8. /laiime 6i0no6iob nHa maki 3anumaumHa (He MeHuie, HIXC Mpboma
PeyeHHAMU).

1. What is necessary for protecting the purity of natural water resources?

2. Why do large modern cities suffer mostly from water pollution?

9. Cnpocmyiime nooani Hudxcue meepoydceHHsA (He MeHuie, HIdC 08OMaA-
mMpPbOMa PeYeHHAMU KONHCHE).

1. The problem of protecting natural water resources is of little importance
as compared to other problems of our age.

2. After primary treatment polluted water may be used for drinking.

10. Ilpouumaitme camocmiinno i nepeknadime mekcm. Bkasicimo, 00
AKUX MePMIHI6 HaAledcamb NOOAHI HUMCYe PopMynI08aHHA.

a) It is the liquid, usually domestic wastes from a community channels
which.

b) It is the fluid flow along all pipes or takes liquid wastes or rain water.

c) Systems of pipes or drains which earn industrial wastes.
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Drainage, Sewerage and Sewage

Drainage is a general term applied to fluid flow along all pipes or open
channels which takes liquid wastes or rain water. A land drain is usually a pipe
buried in farm land but it may also be an open channel. In a dry hot climate,
drains are rarely needed, and irrigation channels or pipes bring water to the
fields instead of taking it away.

Sewage however is rather different. It is the liquid, usually domestic wastes
from a community, and it must be carefully distinguished from sewerage.
Sewerage means mainly the pipes or drains which carry sewage but can include
all: sewage collection, treatment and removal.

Sewerage systems are either «separate» or «combined». In separate systems
the rain water is passed through a different drain from the sanitary sewer
containing the sewage and they are therefore more expensive than drains but the
sewage treatment is easier.

Text 12. Energy Sources

1. Ilpouumaitme i 3anam’amaitme 3HAYEHHA HUNCYEHABCOEHUX CIiG i
C/1060CNOJIYUEHb 0151 KPAUWL020 PO3YMIHHA MEKCM).

to face CTOATH TIepe.
origin MTOXOI>KEHHS
shortage HecTaya
deposited BIJIKJIaJICHU
oil HadTa
consumption CIIO’)KMBaHHSA
fossil fuels BHKOITHI KOTIaJTMHU
to consume CIIOKUBATHU
amount KUTBKICTh

to store HaAKOIIMYyBaTU
to relate CTOCYBATHUCH
waste MapHa BUTpaTa
extraction BUTSIT
generation BUPOOHUIITBO
radiant IIPOMEHUCTUN
solution pilIeHHs

2. Ilpouumaiime i nepexnadimos mexcm. Hazeimo 0xcepena enepeii, aKi 6
HbOMY PO321A0AIOMbCA.

The world is facing a serious problem of potential shortage of energy, which
is extremely important to meeting all of man’s physical needs — clothing,
shelter, transportation, convenience, recreation, etc.
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The consumption of energy is expected to grow. The amount of energy
consumed by a country is closely connected with its degree of technological
development and industrialization, which are in turn related to the people’s
standard of living.

Energy can be classified according to its sources. The principal materials
now used for obtaining energy are of plant and animal origin, deposited in the
earth over millions of years in the form of coal, oil, and natural gas. These so-
called «fossil fuels» are extremely useful raw materials because of the
conveniently stored chemical energy. But when they are burned for fuel, harm
pollution may result, and there is a great waste of natural resources that will
never be available again.

Wood was already the main source a hundred years ago. The growth of coal
usage in the early 1900s is associated with rapidly increasing industrial
development. There followed a great expansion in the consumption of natural
gas and fuel oil for heating, electrical generation and especially transportation.

The reserves of such popular sources of energy as natural gas and oil are not
expected to meet the long-term demands.

Natural gas is a popular source of energy because of its convenience for use
and cleanliness in burning. It is generally believed that gas will be the first fossil
fuel to be in short supply, and the cost of oil extraction is high.

To these souses we can add the energy obtained from water motion and the
sun. Hydroelectric power is available when a stream can be dammed to form a
large reservoir, permitting falling water to turn a hydraulic turbine connected to
an electric generator. It is generally agreed that this source cannot meet the total
need in power.

Solar power 1s often mentioned as the logical alternative. And indeed, the
amount of radiant energy that reaches; the earth’s surface is more than what is
needed. For the generation of electricity, however, there are serious problems to
be solved. To collect and concentrate the energy by reflectors and converters of
present efficiency is the major difficulty. There remain many technological
problems in this area.

Man is consuming the remaining resources at such a rate that they may last
only a few centuries. This may seem to be a long time in comparison with the
life of a single generation, but in man’s history it is only a short period. If the
world is to solve the long-range energy problem, it must look for and make use
of all available practical sources economically. Efforts to eliminate the
extravagant waste of energy are needed at the same time.

Several other conclusions can be made: that research and development work
with a view to find new sources of energy and ways of increasing efficiency are
urgently needed; that the new «sources of other types of fuels must be fully
developed and utilized wherever possible. And we must give a serious
consideration» as a possible solution, to nuclear energy, i.e. the energy from
nuclear reactions, the burning of nuclear fuel.
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3. Busnaume, 6 AKOMYy 3HAUEHHI GUKOPUCHMOGYIOMbCA HABEOCHI HUMCYE
C/1064 6 meKkcmi.

1) to face JTUBUTHCH B 00THYYSI, OOJIUITLOBYBATH, CTOSTH TIEPE]
2) in turn 0 4Yep3i, y CBOIO Uepry, 31 CBOro OOKy
3) generation MOKOJIIHHSI, BUPOOHMIITBO, YTBOPEHHS, BUI00YTOK
4) power cuJja, MILHICTh, BIaja, Aep>KaBa
5) extravagant eKCTpaBaraHTHHUI, HaAMIpHUN
6) development  po3BUTOK, 3a0yA0Ba, PO3IIMPEHHS, 3pOCTAHHS
7) oil MacJio, Hadra
8) plant YCTaHOBKA, 3aBOJI, POCJIMHA
9) to relate PO3MOBIJIaTH, CTOCYBATUCS YOTOChH
10) wood JIic, nepeBo, IpoBa
11) waste BUKHJIM, MApHA TpaTa, BUTPATH

4. Bkayicimb, AKI 3 4uX NO0IHCEHDb GUCBIMICHI 8 MEeKCMI.

1. In the near future most of the electrical supply will come from nuclear
sources.

2. The available sources of energy must not be wasted.

3. To collect and concentrate solar energy by reflectors and converters is the
main difficulty.

4. The available sources of energy will not last long.

5. The technological development demands more and more energy.

6. High, radioactivity may make the operation of a reactor dangerous.

5. /lonosnimv ne3zaxkinueHni peyeHHA 34 3MICOM MeEKCmy O0OHUM i3
3anpononosanux eapianmis (a, b, c).

1. To solve the problem of energy shortage ...

a) the consumption of energy should grow;

b) there should be no extravagant waste of energy;

¢) man uses energy to meet the needs of life.

2. In future the consumption of energy will grow ...

a) because the remaining resources will last forever;

b) due to the further industrial development;

c¢) and the products of burning polluter the atmosphere.

3. So-called «fossil fuel» ...

a) can last forever;

b) have been formed in the earth over millions of years;

c) are a result of chemical reactions in reactor.

4. Man must discover and use sources other than fossil fuels ...

a) because solar energy can provide electricity for desalinization of sea
water,

b) and nuclear energy can meet the world’s needs in fuel;

c) for they are extremely useful natural resources.
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6. Cknadimp naam 00 mekcmy 3 wiecmu pedyeHb, NPOKOMeHmyiime ix
VKPAiHCbKOI0 MOGOI0.

7. Ilepexnadimb maxi c1060cnoyueHHa:

living standard; of plant and animal origin; coal usage; long-term (long-
range) demands; water motion; radiant energy; at such a rate; energy problem;
nuclear energy; nuclear reaction; nuclear reactor; nuclear fuel; nuclear power
plant; fossil fuel.

8. Cnpocmyitme nooani nuxcue meeporcenns (He meHuie, HiXdC 08OMa-
mMpbOMa peyeHHAMU KOMHCHE).

1. With future development of technology, world population may need less
energy.

2. The supply of fossil fuels — coal oil and natural gas — is unlimited for they
are natural resources.

3. Solar energy demanding solution of technological problems is believed to
solve all the present and future problem; of shortage of energy.

4. The future of energy supply in our country must be based on fossil fuels,
which is a solution to consider.

9. laiime 6i0nogioi na 3anumanusa no mexkcmy.

1. What is the problem that the world is facing? 2. Why is the energy
consumption expected to grow? 3. What materials are mainly used for energy
generation at present? 4. Of what origin are they? 5. When were wood and coal
the main energy sources? 6. Why are fossil fuels harmful to use? 7. How long
are reserves of natural gas and oil expected to last? 8. How is if hydroelectric
power generated? 9. Is solar power costly? 10. How long may the existing
energy resources last? 11. What are the conclusions that must be made? 12. Can
nuclear energy be considered the energy of the future?

10. Ilepekasxccimb mexcm au2nilicCbKow MO06010, GUKOPUCHMOBYIOUU HeE
MeHute, HiMC Wicmb peueHs.

11. Camocmiiino npouumaiime mexkcm (6 xeunun) i oaiime 8i0nogiov Ha
make 3anumannsn: «Where and how can solar energy be used?».

Solar Technology without Exotic Elements

Contrary to what we think, water is not only present in the desert but in great
quantities too. Whole seas are sometimes there under sands. But most often this
water is salty and cannot be used for drinking. So it has to be lifted and
desalinated.

The sun’s rays can be used to operate a special turbine developing about half
a kilowatt. Half a kilowatt seems very tittle. But it is quite a lot in the desert, for
it means about two cubic meters of water lifted from a considerable depth, and
water means life.
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When we think of solar energy and its future, we imagine exotic things. But
solar technology is not only great reflectors and concentrators as many people
think, it is also such simple things as a turbine producing drinking water.

Besides there can be simple solar water heaters which make hot water
available in the coldest conditions. Houses can be heated by the sun in winter
and cooled in summer.

Creation of solar technology is not only a technical engineering problem but
also a social one. Making our distant desert lands possible to live in is a dream
scientists are working to realize.

12. Ilpouumaiime i nepeknadime nOOAHUIl HuM3cYe mexkcm i oOaiime
6i0n06i0i Ha NOCMAG1eHI 3aNUMAHHA.

1. What device is described?

2. What is it used for?

3. What energy is it run on?

In some hot and dry countries of the world there is a great need in drinking
water. They are parts covered with sand and called deserts.

Solar energy is becoming very helpful to those working in the deserts of
Turkmenia where water means life. Solar energy evaporators of small size have
been tested to produce drinking water, and each unit produced up to five cubic
metres of water daily. On sunny days the evaporator is run on solar energy, in
cloudy weather it uses the exhaust gases of diesel engines.

The evaporators have proved that they can be very useful and economical in
distant areas of our country. As to solar energy which has been attracting our
attention lately, it is clear that it can be used for the benefit of man and can be
his ally.

Text 13. NuclearEnergy

1. Ilpouumaiime i 3anam’amaiime 3HAYEHHA HUNHCUEHABEOECHUX CIi6 0l
Kpauwy020 po3ymMiHH:A meKcmy.

demand BUMOTIa
conventional 3BUYANHUA
device MEXaHi3M
various pI3HOMaHITHI
processing nepepooka
disposal BUJIAJICHHS
to force 3MYLIyBaTH
rapid LIBUJIKUH
tide IIPUIIUB
benefit KOPUCTH
challenge BUKJIIUK
existence ICHYBaHHS
prediction nependayeHHs
cost iHa
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2. Ilpouumaitme i nepeknadime mekcm. Buznaume, Ak MmoodcHa
supiwiumu npoodaemy Hecmaui eHepeemuyHol CUpoBUHUL.

A very rapid growth of energy consumption has occurred in the twentieth
century.

A major problem is that much of the world’s energy supply is biased, on
fossil fuels. Fossil fuels are limited and their supply is running out. From this it
follows that the future of our energy supply must be based on sources other than
fossil fuels like coal, oil and natural gas.

Hydroelectric, wind, tidal and solar power require much technological
development. New and different sources of energy have to be found and brought
into practical use. The problem consists in developing technology to extract
energy from nature without causing air, water, thermal or radioactive pollution.
The wise use of nuclear energy, based on an understanding of both dangers and
benefits, Jill be required to meet this challenge to our existence.

In the near future about half of electrical supply is expected to come from
nuclear sources. There are many factors that will determine the accuracy of this
prediction. It is noted that the cost of construction of a nuclear plant is high but
the fuel cost is relatively low.

Yet there is considerable confusion in the public mind when comes to
nuclear power plants. There are those who consider It to be a major solution to
the world’s energy needs. There are opponents with good reason to be critical.
In either case we are faced with the rapidly, increasing energy demands of the
future.

A nuclear power plant is very much like a conventional steam power plant.
The only difference is that the heat used to run the electric generator is not
obtained by burning coal, gas or oil but from controlled nuclear reactions.

A nuclear reactor is a device in which these reactions take place.

There are various types of nuclear reactors. All of them operate more or less
on the same principle. Yet we always face the fact that the use of nuclear energy
requires safe transportation, processing, storage, and disposal of potentially
dangerous materials. However the dream of limitless’ power will force mankind
to find solutions to all these problems for the satisfaction of man’s needs.

3. Buznaume, ¢ axomy i3 3Ha4eHb GUKOPUCHIOBYIOMbCA HABECOCHI HUMCUE
Cc/106a 6 meKcnii.

1) major Maiop, Maxxop, OLTbII BOKJIUBUHN, CTAPIIUI

2) to run out KepyBaTH, BUOIraTH, MPAItOBaTH, CIUTUBATH, BUCHAKYBATH
3) to extract BUJIAJISITH, BAYABJIIOBATH, BUJI00YBAaTH

4) nature XapakTep, Baya (HOPOB), HATypa, MPUPOaa

5) confusion 0e3naj, TTyTaHuHa, 30€HTEeKCHHS

6) reason pO3yM, MPUYMHA, 10Ka3, OCHOBA

7) case CKpHHS, PyTIIsip, BUNIAJOK

8) good no0pwii, rapHUM, OOTPYHTOBAHUHN

9) mind yMKa, pO3yM, I1aM’SITh
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4. Pozmawiyitme nooani Huycue peueHHA NOCAI006HO 00 BUKIAOEHHA 6
mekcmi.
1. The present sources of energy and the problems we face.
. A power plant operating on a nuclear fuel.
. Nuclear energy and the problems it causes.
. The present necessity of new energy sources.
. The factor determining the use of nuclear energy.

|2 SN VS I \)

. aitme 6i0no6ioi na maxi 3anumants no meKkcmy.

. Where do nuclear reactions take place?

. What fossil fuels are used at present?

. What is the use of nuclear energy based on?

. What are the energy sources of the future?

. What happens to the heat generated by a reactor?

. What is the main problem of our century?

. Does everybody regard nuclear power a solution to the energy problem?
. Is a nuclear power plant something radically new?

0N DN KW~

. 3aKiHuimb HaABeOeHI HUIHICUE PEYEHHA 3a 3MICHIOM HEKCHLY.

. Sources other than fossil fuels must be found because ...

. Energy must be extracted from nature but ...

. Operation of nuclear power, plants involves the following activities ...

. The power to run the electric generator in a nuclear power plant is obtained ...
. A nuclear power plant is just like a steam power plant as ...

DN AW —

7. Ilpoyumaiime camocmiiino mexkcm i niozomyime po3noeiob npo
npakmuuHe 6UKOPUCMAHHA PAOiayii.

Many important economic and social benefits are derived from the use of
radio isotopes and radiation. Applications of radiation are found in industry,
medicine, agriculture as well as in space exploration.

The oldest and best known use of radiation i1s for medical diagnosis by X-
rays. They penetrate the man’s body to different degrees and shadows of bones
and other materials appear on a photographic film.

In industry a fabric can be made soil-resistant; a new type of wood and tiles
can be produced.

Radiation finds application in crime investigation in agriculture for selection
of better, seeds, and for food preservation

The probable age of a piece of art can be determined by testing the paint.

Radiation methods can be of great benefit to history, archeology and
anthropology as well, since they can be used to establish dates and events? The
determination of the age of minerals in the earth, in meteorites, or on the moon
can also be made. The technique is of particular interest in determining the date
of the first appearance of man.
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8. Ilepexnadimb nucemoeo 3 cioenuxkom (uac — 30 xe).

The discovery of nuclear reactions that yield energy, radiation, and radio
isotopes 1s generally regarded as one of the most significant scientific
contributions of the twentieth century in that it showed the possibility of
enormous human benefit or of world destruction.

Every natural resource has mixed good and evil. For example, fire is
necessary and welcome for giving warmth to our homes and buildings but can
destroy our forests. Water 1s necessary for every living being but in the form of a
flood it can ruin our cities and land. Drugs can help cure diseases but can also be
evil or even kill us. Explosives are valuable in mining and construction work but
are also a tool of warfare. Just as it is the case with nuclear energy—on the one
hand, we have benefits of heat and radiation for many human needs, on the
other, the possibility of bombs and radioactive fallout.

The key to application for either good or evil very often lies in man’s
decisions. He must take full advantage of good uses. Urgent national and world
problems can be solved by wisdom and cooperation.

Text 14. Hydropower

1. Ilpouumaitme i 3anam’amaitme 3HAYEHHA HUNHCUEHABCOCHUX C]liG 0N
Kpauwy020 po3yMiHHA MEKCHLY.

reservoir BOJIOCXOBHIIE
dam rpe0s

flood aBOJIOK

control KOHTPOJIb, PETYIIOBaHHSA
development (TyT) TiZIpOBY30I1
lock LIUTIO3

to discharge CKUJATU
impervious BOJIOHEIPOHUKHUU
to impound 3araTUTU

head Harop

generation BUPOOITOK
stability CTIMKICTh

safety HaJ1MHICTh
property BJIACTUBICTD
failure pPYUHYBaHHS
treatment 00poOKa, 0OYnCTKa

pumped-storage station

akymysroBaibHa ['EC
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2. Ilpouumaitme i nepeknadimos mexcm. 3’acyime, aKka poav 2peodni Ak
00H020 13 KOMNOHEHmig 2i0poesy3a.

With the growth of towns and their industries, with the increase of
population and the improvement of living conditions the demand for water rises
rendering the work of water power engineers ever more important.

There are so many uses for river water that it seems natural it is always
made to serve, more than one purpose. A large reservoir formed by the dam may
be used for flood control, for improving industrial and domestic water supply for
nearby areas, for irrigation and navigation, for recreation and sport. To
accomplish such miscellaneous tasks a hydro-power development built on the
river should comprise besides the dam such structures as a power station,
navigation locks, spillway facilities, and canals and tunnels for discharging
floods, and other ancillary structures of minor importance.

In harnessing a river to make it serve the man a dam, an impervious barrier
should be placed in its way, which impounds water and raises the level of the
river thus creating the head necessary for power generation. Since dams are to
withstand various stresses, much thought should be given to the problems of
increasing their strength, water tightness, stability and safety. It becomes all the
more important nowadays as the heights of dams have steadily been increased
and the 1960s will go down in history as the decade when the dam of around
200-300 m in height became a reality. The fact calls for a drastic improvement
of the methods of design and a deeper knowledge of the foundation character
and the properties of the materials used.

Well executed, the dam is of great benefit to the community but if it is not, a
dam failure is, perhaps, the most serious man-made catastrophe likely to occur
in the peace time. The disasters that took place showed that the mechanism of a
dam failure is very complex, that a whole series of effects occur in quick
succession. The determination of the true state of stress in a dam undertaken so
far now requires a more elaborate treatment as people have come to realize that
the best, of theories is useless if the materials used do not comply with the
assumptions made about their properties.

Modern industrial growth should not be threatened for want of electric
energy and this calls for providing better use of resources of various sorts to
attain maximum technical and financial efficiency.

Thus the idea of a pumped-storage station using small rivers or basins
appeared. As the name implies, the principle of its operation demands storing
water in an upper basin and then directing it into a lower basin where from the
water is pumped back into the upper basin to repeat the cycle. The scheme
demands a special kind of machinery — a reversible pump-turbine type. The
station of this kind readily covers peak energy periods and is most efficient
when combined some other type of power plant.

In some countries for lack of any more economically exploitable water
power development sites some proportion of the new power demand will be
covered by nuclear stations.
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Nuclear, conventional thermal and hydropower plants are complementary,
but not mutually exclusive. The problem of high load factor and peak load
demands is to be solved by coupling nuclear stations, providing base load
energy, with hydropower plants dealing with the peaks.

3. 32a0aiime 3nHaAueHHA RNOOAHUX HUMCYe AHILUCLKUX ClI6 ma
cnoeocnonyuensy i niobepims 00 HuUX 6iONOGIOHUIl nepeknad 3 npasoi
KOJIOHKU.

1) executed a) IeCATUpIvYs
2) complex b) yTBOpIoBaTu
3) barrier C) CKJIaTHHM
4) to realize d) menmmit
5) aspect €) 3pOIICHHS
6) stability f) cropona
7) irrigation g) CTIMKICTh
8) minor h) mepemkona
9) decade 1) pO3yMITH
10) to form j) CTBOpeHHUit
11) proportion k) vactuna
12) to associate 1) 3B’s13yBatH

4. 3’°conaiime cnosa i3 080X KOJIOHOK, YyMEOPWOIWOYU mMeEPMIHU ma nepe-
K1aoims ix.

1) flood a) water

2) navigation b) plant

3) to impound c) failure

4) load d) lock

5) peak ¢) generation
6) power f) factor

7) dam g) control

8) power h) load

5. Braycimo, y AKOMY peueHHi PO3KPUMO 207108HY OYMK)Y MeEKCHLY.

1. Power generation may be accomplished by thermal and nuclear power
stations.

2. River harnessing serves many purposes through building a hydropower
development comprising a strong and stable dam.

3. The dam forms a reservoir which contributes to meeting the needs of
different ields of human life.

6. Bkaxcimv, y akomy i3 yux peuenv (a, b) ymounwrwmuvca maxi
meepOIHCeHH .

1. Harnessing a large river contributes to meeting the needs of the
community.
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a) the demands for water rise making the, work of a water power engineer
still more important,

b) by building a hydro-power development opportunities for irrigation,
water supply, navigation and power generation are created.

2. The determination of the true state of stresses in the dam and its
foundation should be considerably improved.

a) a hydropower development comprises many structures, among them a
dam, withstanding great loads.

b) only well-designed and well-built dams are for benefit to man; their
failures have most damaging effects.

7. Bionosiono 0o 3micmy mekcmy O0no8Himbv He3aKIHYEeHI pPeueHH:A
00HuM i3 eapianmie (a, b, c).

1. Dams are placed across the river for ...

a) creating a reservoir and generating electric energy;

b) impounding water, raising the level of the river for creating the head;

c¢) building a water-power station.

2. Improvement in the methods of dam design is needed as ...

a) a large reservoir is formed by the dam;

b) a hydropower development comprises various structures;

c¢) the modern heights of the dams increase the stresses they withstand.

3. The dam is of great benefit to the community for ...

a) its height is steadily increased;

b) it makes the river serve many purposes;

c) the design of the structure should be improved.

8. Bkaxcims, axe i3 peuenv (a, b, c) moyxnce Oymu 6i0nogioow Hna
nocmaenene 3anUMants.

1. What should be done before making a choice between a thermal and a
water-power station?

a) full technical as well as financial aspects should be thoroughly examined,
taking into consideration the local conditions.

b) Resources of various sorts should be used for power generation.

c)Thermal power stations demand smaller capital investment as compared to
water-power stations.

2. How does a dam help in power generation?

a) The dam forms a reservoir which serves many purposes.

b) By impounding the river water the dam creates the head necessary for
power production.

c) The dam is one of the structures which-a hydro-electric development
comprises.

3. What responsibility do the modern high dams lay on the designer?

a) Modern high dams impound large masses of water.

b) With the height, increase, methods of design should be more accurate, the
investigation of the foundation character and the materials used should be
improved.

¢) Modern dams are as high as 250—-300 m and they create an adequate head.
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9. 3aKkinuimep peuenHa, 0ooaiime mePMIiH, AKUI O03HAYUAE NPUIHAUECHHA
2peoni.

3PA30K. The dam forming a reservoir raises the level of the river. Thus it
creates the head.

1. The dam helps to prevent river waters in spring and autumn from
covering large areas of fields and villages. Thus it provides ... 2. The dam
contributes to improved delivery of water to towns and cities, houses and
enterprises. Thus, it provides better ... 3. The dam helps to develop agriculture as
it stores masses of water, which can be used in the fields in the dry seasons.
Thus, it provides ... 4. The dam helps to use the power of water to produce
electric energy. Thus it provides ...

10. Cknadime nnam 3 uomupvox nyukmie Ha memy: «The Dam, its
Functions and Designy.

11. Iliobepimb 00 noodanux Hudcye YKPAIHCOKUX C1060CNOJIYUEHD
H2NIICLKI eKei8A/IeHMU.
a) ciopynu apyropsiaHoro 3nauenns 1) for lack (want) of

b) BiiBECTH PIUKY 2) do not comply with the assumption
C) IS CKUJy TTaBOJKA 3) to decide, in favour of

d) uepes HecTauy 4) to be of benefit to

€) HE BIAMOBIaTH MPUTTYIIICHHIM 5) much thought should be given to

f) BupimmTH Ha KOPUCTH 6) to withstand stresses

g) BUTPUMYBATHU HAIpyry 7) for flood discharging

h) Tpeba sk ciig mogymaru 8) a development should comprise

1) HA KOPUCTH 9) structures of minor importance

j) riapoBy3oi moBuHeH Bkiroyatu  10) to harness a river

k) 3apaau 11) in the name of

12. Brasxcimb, saKki meepoixcenna cynepeuamsv 3micmy mexcmy. Cnpo-
cmyiime ix 0eKiibKoma peueHHAMU.

1. Large rivers may serve only one purpose, that of water supply. 2. The
method of dam design should be improved since the great heights of the
structure increase the stresses. 3. A power station is built to harness a river.
4. The dam is placed along the river, thus the stresses it withstands are of major
importance. 5. Different kinds of power stations are not mutually exclusive but
they may be coupled. 6. A deeper knowledge of the foundation character and the
properties of building materials is essential in obtaining structure safety.

13. /lonogénimb nooani Huxcue peyeHHnsa (He MeHuie, HiJC 08OMA-MPbOMA
NPURYUWEHHAMU), PO3BUBAIOYU GUCIIO0B]IEHY OYMKY.

1. The pumped-storage station generating power at peak energy periods
differs from the conventional hydro stations in at least three aspects which are ...
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2. To assure the security of the dam the designer should provide the main
properties of the structure each of which may otherwise have the following
consequences ...

14. Ilpouumaiime i nepexnadimvs NOOAHUIl HUMCYEe MEKCM YCHO, 0e3
cnoenuka (wac — 30 xe). Braxcimo, AKy 0ooamkogy iHopmauyiro eu
ompumanu. Bu3znauennam akozo mepmiHy € ORUCAHHA:X «... — IS water
pressure created by the difference in the upstream and downstream water
levels»?

«Water-Power Development—Integral Part of Civil Engineering»

High proportion of hydropower in the electric system makes its operation
more reliable and stable. The principal change in the pattern of water-power
generation during the past decade concerns advances made in the development
of pumped-storage techniques. Installations of this type now rate among the
most powerful hydroplants in the world. It is expected that pumped-storage
stations operated in combination with nuclear stations will carry loads of fairly
long peak periods. The reservoir capacity for pumped-storage generation will
have to be sufficient for these much longer periods of operation than now.

In some countries it is difficult to find sites where high enough head and
much water can be utilized. Some new solutions are to be found. In Japan, for
instance, an interesting idea was proposed to construct a sea-water pumped-
storage station with the ocean as a lower basin. As a result of a topographic
investigation a site near Atashika was considered suitable for a high head and a
reservoir located 470 m above the sea level, with plant capacity of 2000 MW.

15. Yeasicno npouumaitme mexkcm. 3pooims nucbmosuil nepexnao (vac —
5 xe).

In 1963 the greatest known disaster occurred in Northern Italy. A large
landslide over a mile long and a mile wide fell down into the reservoir of the
dam. In about 30 seconds it completely filled the reservoir and, as a result, a
huge wave of displaced water 100 m high was formed and it passed over the
dam flooding and destroying everything in its way downstream.

The catastrophe took only a few minutes and the seismic effect caused by
this landslide was recorded over a wide area in Europe. In spite of the fact that
the water pressure reached millions of tons and, of course, much exceeded the
design values the dam withstood it without any damage. This proved once more
the structural strength and stability of the arch dam. At the same time this event
emphasized the critical importance of thorough geological studies not only of
the rock at and near the dam itself but also of surrounding valley slopes.
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JTIOJIATOK A

Supplementary Texts
(lonaTKoBi TeKCTH)

Text 1. Building Materials

The mortars used in bricklayers” work consist of an admixture of lime, or
Portland cement, and sand. A knowledge of the properties of these materials is
very necessary to the craftsman, if he is to obtain the best results from his
labours.

Lime is manufactured by the calcination, or burning, of a carbonate of
calcium, of which chalk is the commonest example. During calcination,
decomposition occurs, and carbonic acid and water arc driven off, an oxide of
calcium (quicklime) remaining.

If water be added to lumps of quicklime, rapid combination ensues, great
heat and volumes of steam being generated. The lumps disintegrate with a series
of small explosions, and are eventually reduced to a very fine powder. This
process is termed slaking; and when making mortar it is highly necessary that it
should be thoroughly carried out, as any unslaked particles subsequently expand
and seriously damage the work.

Limes may be divided into three distinct classes —

= Rich limes.

= Poor limes.

* Hydraulic limes.

Rich Limes contain not more than G percent of impurities, slake very
rapidly, and are entirely dependent on external agents for setting power. They
are chiefly used for interior plasterers’ work.

Poor limes contain from 15 percent to 30 percent of useless impurities, and
possess the general properties of rich limes, only to a lesser decree. They are
only fit for unimportant work.

Hydraulic limes contain certain proportions of impurities, which, during
calcination, combine with the lime, and endow it with the valuable property of
setting under water, or without external agents. The proportions of these
impurities determine whether a.lime is eminently, moderately, or only feebly
hydraulic. The principal limes used in making mortar for constructional work
are of the Greys tone variety. These have hydraulic properties, and will take a
large proportion of sand, without weakening their setting powers. The usual
proportions are from two to four parts of sand to one of lime.

The setting of lime depends largely upon its absorption of carbonic acid
from the atmosphere. The particles return to their original form of a carbonate,
and crystallize. These crystals have a tendency to adhere to anything rough, such
as sand or the surfaces of a brick.
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Pure lime mortars built into thick walls never harden in the interior. The
crystallization of the exterior of the joint when set prevents access of carbon
dioxide to the inside of the wall. For this reason, pure lime mortars should not be
used for constructional work, only those which are not entirely dependent on
external agents. For more important work, where great strength is required,
Portland cement is used instead of lime.

Portland Cement is an artificial cement, manufactured by calcining chalk
and clay, or river mud containing certain chemical constituents in definite
proportions. The chalk and clay are ground and mixed into a slurry, which after
being strained through very fine sieves, is pumped into an orifice in the top of an
inclined revolving cylinder. A blast of intense flame is directed through this
cylinder, which is lined with firebrick. As the slurry drops through the flame, it
is burned into small clinkers, which are afterwards ground exceedingly fine in
specially constructed mills, and then passed through sieves, having as many as
35,000 meshes to the square inch. The powder is aerated by being spread on
wooden floors, with an occasional turning, to ensure the thorough slaking and
cooling of all particles. It is then put up in sacks ready for use.

This process of aeration has now been superseded in many cement works by
the addition of a small quantity of gypsum (plaster of Paris), which retards the
otherwise rapid-setting tendency of a freshly-ground cement.

Sand. — When used for mortar, sand should be angular in grain, free from
clay or dirt, and moderately coarse. If too fine, the proportion of lime or cement
will have to be considerably increased.

Mixing. — This should be carried out on a close-boarded platform, or stage.
In the case of lime mortar, sand is best measured when brought to the stage, and
the heap opened out into the form of a ring. The correct proportion of lime is
measured into the ring, clean water being added to start the slaking, and more as
the process advances. When the generation of steam ceases, the mass should be
stirred with a long-handled, hoe-shaped tool called a larry, until a thick, cream-
like consistency is obtained. The sand may then be gradually drawn into and
thoroughly mixed with the lime by means of the same tool. The mortar should
be allowed to stand for some days before use and again well beaten up with larry
and shovel.

For cement mortar, the sand is measured and heaped on the stage, and a
bottomless box of definite capacity is placed on the top of the sand. This box is
filled with cement, and then removed. The dry heap is turned over at least twice
and opened out into a ring. Clean water is added in sufficient quantity to wet the
whole mass, which is then thoroughly mixed in the same manner as lime mortar.

Cement mortar should be used directly after being made, and should not be
subjected to further mixing after setting has commenced. If this is done, the
cement rapidly loses its strength, and further repetition would render it
practically inert.

The proportions of sand and cement or lime, are from two to four parts of
sand to one part of either, according to the class of work for which the mortar is
required.
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Another mortar mix which is becoming popular, and which some engineers
have proved to be stronger for some classes of work such as reinforced
brickwork, 1s 4 parts of sand to 1 part of Portland cement and 1/8th part of lime.

On large works, mixing is usually performed in a mortar mill, which
consists of a pair of heavy millstones and a pan, or container into which the
measured ingredients are fed. The mill, by reason of its large and rapid output,
has a distinct advantage over hand-mixing. It also has many disadvantages
unless operated by a reliable man. Grinding may be carried on to such a stage
that the sand is ground so fine as to render the original quantity of lime or
cement inadequate. Cement mortars may be also ground long after the initial
setting has commenced, and thus rendered useless for the required purpose.

Text 2. Building Stones

Classification — Building stones are classified in a general way under the
heading of igneous, sedimentary, and metamorphic rocks.

Igneous Rocks. — These are formed by fusion below the earth’s surface.

Sedimentary Rocks. — All sedimentary rocks, which include sandstones and
limestones, come under this heading. They are formed in deposits by the agency
of water or winds, and are known as stratified rocks.

Metamorphic Rocks. — These may be either of the above when, changed in
formation by heat and pressure. Marbles and slates come under this heading.

Granites. — Granites are igneous rocks made up of granular particles, the
latter being crystalline, and usually composed of quartz, felspar, and mica.

Granite has never flowed out over the earth’s surface as lava, but became
consolidated at a great depth under extreme pressure.

Quartz. — The durability of granite depends largely upon the amount of
quartz and its combination with other minerals, quartz being practically
indestructible. Quartz, sand, and the chemical named silica may be said to be
interchangeable terms.

Felspar is the most easily distinguished mineral and its colour varies
considerably. The pink felspar is known as orthoclase, and is a potash felspar;
this constituent is very characteristic in granite. Sometimes the white soda or
lime felspar known as plagioclase is found. Felspars are commonly found with
about equal quantities of quartz.

Mica is of two kinds: Muscovite, which is potash mica (light); and biotite,
which is a dark brown, iron and other substances being present. The light micas
are more stable.

The proportions of mica should be small compared with quartz and felspar.
Hornblende and augite sometimes occur and take the place of mica; the stone is
then known as a syenite.

Iron pyrites produce oxidation and hydration either in the form of local
spots, or as a uniform tinge of brown, and should always be looked upon as a
fault.
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The characteristics of a good granite are: fineness of grain, the disposition of
the various minerals forming the mass, and the high percentage of quartz
present.

Sandstones. — Sandstones are formed by the disruption of preexisting rocks
due to the action of winds or moving water, the particles being deposited in
beds, or strata. The chief constituents are the original quartz crystals (or grains)
and the cement that binds them together. The quality of a sandstone depends
upon the cementing material. The presence of an inferior cementing material is
the chief cause of disintegration upon the exposed surfaces. The cementing
materials are numerous, and may be silica, clay, iron oxides, calcite, or
dolomite. Usually there is a combination of these substances, but one kind
predominates. Sometimes the grains, or quartz crystals, are consolidated by heat
and pressure as in quartzite. Sandstones vary from fine grain to coarse grit stone,
whilst the colour depends chiefly upon the cementing material. Red, brown, and
yellow are due to oxide of iron. White owes its colour to the combination of
clear quartz with white argillaceous or clay-containing matter free from iron
stains.

If the stone contains a high percentage of mica distributed along the planes
of bedding it is known as a micaceous sandstone. Great care should be exercised
in placing sandstones in the building so that the laminae are horizontal.

Limestones. — The chief characteristic of limestones is the presence of a
large proportion of carbonate of lime. They were formed chiefly by the
accumulation of shells or calcareous skeletons of marine or fresh water
organisms, which were deposited as sediment in the waters of seas or lakes. The
common or chalk limestones are more suited for the production of lime. The
oolitic limestones are of marine origin; they arc’ composed chiefly of carbonate
of lime, with other substances, such as carbonate of magnesia, silica, alumina,
and iron. The oolite resembles the roe of a fish, and results from the
accumulation of carbonate of lime around the small nuclei of fragmentary shells
or grains of mud or sand. They are of spherical or oval shape, and can easily be
seen with the naked eye. They vary in hardness and texture; some are fairly fine,
others coarse and porous.

All limestones are soft when first quarried, but harden on- exposure to the
atmosphere.

The stone should be uniform in colour throughout in the case of both
sandstones and limestones.

Text 3. Concrete Structures

Introduction. — Reinforced concrete is an excellent building material,
adaptable to many uses. It is strong, lire-resistant, and durable when well made.
On the other hand, it is a heavy material, and its use generally results in rather
bulky members so that its greatest field of usefulness is in relatively low
buildings and in structures where its mass, rigidity, and strength arc
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advantageous. Tall buildings may be made of reinforced concrete but, when they
are more than six or eight stories high, it is desirable to question the economy
and advisability of such construction for industrial purposes.

Structures built of concrete should be planned upon the basis of the
characteristics of the material itself, and upon the essential nature of the
construction processes. Concrete is not a substitute for structural steel in terms
of member for member. Architects and engineers, figuratively, should throw
away many of their ideas derived from experience with steel-framed structures,
then tackle the project at hand on the basis of utilizing the concrete to the best
advantage. Many have done this and are now producing plans for concrete struc-
tures that are both attractive and practical.

Here, as elsewhere, the designer should make sure that concrete Is the most
desirable material for a structure and should give careful consideration to the
general proportions of the structure and to the uses for which it is intended.
Because of the nature of concrete construction, careful planning is needed in the
first place because extensive alterations and radical changes of future use are
likely to be both difficult and expensive.

Some General Principles. — The planning and the detail designing of
concrete structures are so influenced and circumscribed by practical procedures
and considerations that the engineer should attack such problems entirely upon
the basis of the best use of this particular material. He should remember
constantly that, except for possible precast members, he is creating a structure to
be made of «artificial stone», of material placed in position in a plastic state so
that it must be supported temporarily by something other than itself, and of a
material that will and should conform to every detail of the surfaces with which
it is in contact when the plastic concrete is deposited.

Not only does concrete improve with the use of good materials, but its
quality depends largely upon the excellence of the workmanship used in its
manufacture, the adequacy and thoroughness of its placement, and the care with
which it is cured. The attainment of the intended high quality is almost
completely in the hands of the artisans, who, in the field, convert heaps of
aggregates, barrels of cement, and gallons of water into a structure for the use of
man. Not only does its strength depend upon highly skilled labor, but the quality
of its surface and the beauty of its appearance do likewise. It is foolish to forget
these obvious truths. Yet occasionally such important operations are delegated
to unskilled, inefficient workmen. Fortunately, this is the exception. Expert
workmen produce surprisingly fine results.

When planning concrete work, an engineer should consider the following
matters, along with many others:

1.Poured-concrete structures ordinarily try to act largely as continuous
frames. This is inherent in their nature. In fact, if continuity is to be avoided
without detrimental or objectionable cracking, special measures generally must
be employed. Hence, the advantages of continuity can and should be utilized.
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2.Since concrete is especially advantageous in resisting compression, its use
is more desirable for columns and walls than for long- span beams. The arch, the
dome, the cylindrical barrel, the rigid frame, the flat slab, and beam-and-girder
construction are among the types most suitable for the use of concrete.

3.So0-called «framed» connection are difficult to make in reinforced
concrete. Junctions of beams to beams should be made by pouring the adjoining
members monolithically if possible because, otherwise, it is difficult to provide
for transverse shearing forces. When beams rest upon walls or columns, the
construction joints should be located so that each beam has adequate bearing
upon the supporting member.

4.Not only is simplicity of shape desirable in order to minimize the cost of
formwork, but the duplication of parts permits the revise of forms. It is obvious
that heavy forms high in the air are costly.

5. Architectural details should be planned with consideration not only for the
fabrication of the forms but also for the removal or stripping of them without
damage to the concrete, or undue harm to the forms themselves. The details
should also be such that the concrete will conform completely and easily to all
the contours, projections, and recesses of the forms without spelling,
honeycombing, slumping, air-trapping, and surface imperfections.

6.As the desired surface texture of concrete structures is something to
determine carefully in advance, the structure should be planned so that the
desired effects will be attained. Good effects will not just happen of their own
accord; the bad ones do that.

7.The sequence of pours and the location of construction joints should be
determined during the general planning of a structure in order to ascertain that
what is desired can be built practicably. The volume of concrete that can be
placed in one continuous pour depends upon the capacity of the equipment and
upon the nature and details of the structure. It is very important to avoid the
incomplete placing of a pour by depositing a portion of the concrete at one time,
then pouring additional concrete alongside or on top of the first part after the
latter has only partly set. Settlement or displacement of forms, an attempt to
vibrate or otherwise compact the concrete, and any other operations that disturb
the original material after it has partially set but is not yet strong will generally
damage the concrete. After the first part has hardened, there is likely to be an
unexpected plane of weakness at the junction with that deposited later. Of
course, a tall pier shaft may be poured almost continuously and over a period of
many hours if the work is performed properly. However, this is seldom easy of
accomplishment in the case of extensive foundations, walls, and floors.

Precast Concrete. — The use of precast-concrete members and parts of
members is a matter that warrants careful study. The possible savings in
formwork are obvious, but the handling of heavy pieces in the field may require
special equipment. If portions of a structure are to be precast, the original
planning should be based upon this fact, and all details should be worked out
accordingly. Precast parts can be incorporated in an otherwise poured-in-place
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structure, but provision should be made for the support of these heavy pieces
during construction. Most poured-concrete structures gain much from the
stiffness derived from the continuity secured at the junctions of parts, whereas a
building made of heavy, loosely connected, precast parts may be inherently
undesirable. It is possible, however, to connect precast parts by means of poured
sections at the junctions if proper bonding of reinforcement, is provided.
Although such procedures have not been common in the past, their use should
be investigated with an open mind. Because of the possibility of appreciable
economies, the use of precast parts will undoubtedly increase in the future.

Text 4. Fire Resistance

The ability of a roof to resist fire from without and within the structure is so
important that an engineer should consider the hazards very carefully before he
uses combustible materials in the construction of roofs of important structures
Heavy timber framing with tight, thick sheathing and devoid of «kindling wood»
is often so slow burning that it is suitable for various structures; wood may also
be treated with chromated zinc chloride or other chemicals that retard its
combustion greatly.

The designer should remember that large, flat, tight, horizontal surfaces
made of wood will not burn easily; similar surfaces in a vertical or steeply
sloping plane will burn more readily. If the air cannot circulate easily so as to
provide an adequate supply of oxygen, combustion will be retarded. Exposed
platforms, open construction composed of small members with free circulation
around them (such as stairways), wooden partitions and floors without fire stops
to prevent the flow of air, vertical shafts, and hatchways — thése are the kinds of
construction that may endanger the safety of a wooden building. Therefore,
wooden sheathing on a roof may not be too great a fire hazard if the supporting
framework is incombustible, and if ‘the contents of the building are not highly
inflammable.

On the other hand, bare steel, although incombustible, is not fireproof but
may soften and yield when heated sufficiently. Concrete of adequate proportions
will endure considerable heat unless it becomes badly spalled by the effects of
heating and then chilling by cold water, or unless the heating effect lasts long
enough to dehydrate the cementaceous compounds. Bricks, tiles, and even
ordinary plaster on ; metal lath are, of themselves, fire-resistant to a considerable
extent. Most of the ordinary roofings, except wooden shingles and bituminous
coverings, will not burn easily, if at all.

Steel Floors. — There are several types of steel floors, and floors with steel
parts to carry the loads, where concrete or some other ; material serves as a filler
to close up the spaces and to form a suitable surface.

Bare steel plates are frequently useful for platforms, floors that are i
subjected to the wear of metallic wheels, floors that are heated severely or
subjected to the spatter of molten materials, parts of floors that may have to be
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dismantled and re-erected frequently, and for the flooring on hatch covers that
must be strong and light in order to facilitate handling them. Checkered floor
plates are rolled with various patterns, the purpose being to secure a nonskid
surface. This is an important feature because flat steel is slippery when wet or
greasy. Steel gratings are used frequently instead of solid plates because, for the
same weight of steel per square foot, the former are stronger and stiffer.
However, the designer should not forget that dirt and small objects dropping
through the openings of the grating may be objectionable or even hazardous;
furthermore, the passage of smoke, gases, and hot air through them may be
disadvantageous. Closing the openings in gratings by filling them flush with
concrete or mortar is seldom satisfactory because the latter may eventually drop
out unless the grating provides a mechanical lock for the masonry.

Text 5. Steel Mill Buildings

Adaptability of Steel for Industrial Buildings. — Structural steel rightfully
holds an important position among the materials that are adapted to use in the
construction of industrial buildings. Its prime function is that of constituting the
skeleton framework which supports the roof and side coverings together with
any other parts or equipment that must be attached to or supported by it. Steel is
non- combustible, strong, yet relatively light in weight for its strength; it is
ductile, reliable, and generally available; it can be fabricated in advance to form
members of the desired strength and dimensions, which can be erected quickly
in the field whore strong connections are easily made. Thus, steel is well suited
to use in largo plants having long spans, heavy loads, and large clear heights. It
is also adapted to use in small structures.

As a material for the framework of industrial buildings, steel has two very
important advantages:

Almost any structure within reason may be built of structural steel. This is a
tremendous asset because of the great variety of shapes and sizes needed to
house various industries. A steel-frame structure may often be remodelled or
extended to suit changed conditions, new processes, and even completely new
uses. Sometimes this 1s exceedingly advantageous. By the use of burning,
welding, and riveting, extensive alterations may be made in the field without
prohibitive expense.

Another slight advantage, which may become important under special
conditions, is the fact that the entire building may be dismantled and re-erected
elsewhere when circumstances require it.

How can one tell whether to make a building out of steel or some other
material? There may be simple but important matters that give the answer; e. g.,
personal preference, available materials, effect of weight on foundations if the
soil is weak, suitability for the purpose, fire hazards, similarity to other buildings
previously used and found to be satisfactory, similarity to adjacent buildings to
be constructed, and speed and ease of construction. However, the required
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strength of the material and the relative economy may overrule these other
factors when spans are long and loads are heavy.

The term «mill building» as used here denotes a single-story structure
having one or more relatively wide aisles of considerable length and large
clearance. The siding and roofing may be one or more of a wide variety of
materials; generally, however, the whole construction is relatively light. Such a
building generally houses large, heavy machinery supported directly on the
ground; it may or may not have crane runways, trolley beams, or other overhead
equipment for transporting materials. The manufacturing operations within it are
usually those which require large areas on a single floor, and the handling of
heavy or voluminous objects. Obviously, such buildings require long roof beams
or trusses to span the aisles, slender but strong columns to carry heavy vertical
loads, and substantial bracing to resist the wind forces against such large
exposed wall areas. For all these, structural steel is admirably suited.

When planning the framework of a steel building, one should bear in mind
the fact that commercial sections of steel are rolled in various sizes and shapes —
but in these only. Unusual, complicated, and built-up members will naturally
cost more per pound than will simple rolled sections without large fabrication
costs. When special members are needed, however, they can be made up by
riveting and welding, but they should be so planned that they can be composed
of parts that in themselves are standard shapes.

The variety of shapes, sizes, and details of industrial structures is about as
extensive as the needs for which each individual building is designed.

Text 6. Air-conditioning

Air-conditioning is the bringing of air in a building to a desired temperature,
purity, and humidity throughout the year to maintain healthy and comfortable
atmosphere.

Air-conditioning may be divided into two main sections: one for the
processing of materials in industry; the other for human comfort. It has been
found that there is an optimum condition of temperature and humidity at which
the processing of different materials may be carried out with the minimum of
wastage and the maximum of goods of specification quality. The system is
therefore designed to produce air of predetermined temperature and moisture
content and to keep it so despite all external influences. Such air is filtered free
of foreign material.

Conditioning air for human comfort may also be divided into two main
sections — winter and summer. Frequently, the systems installed in office
buildings provide control during both seasons. Complete air-conditioning
provides the following services.

First, filtration of the air both in winter and summer to remove dust.

Second, circulation of the air at low velocity and with proper diffusion to
prevent draughts and maintain a uniform temperature and humidity at all parts of
the inhabited space.
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Third, introduction of enough fresh air from the outside atmosphere.

Fourth, heating of the air in winter.

Fifth, cooling of the air in summer below the outside atmosphere.

Sixth, humidifying the air in winter to a relative humidity of at least
20-25 per cent.

Seventh, dehumidifying the air in summer to a relative humidity not
exceeding 55 per cent.

The basic pieces of equipment are the filters, preheat coils, humidifiers,
reheat coils, additional cooling coils, fans and controls. The control of air purity
can be achieved in various degrees. As a minimum control some sort of filtering
must be done near the entrance of the air-conditioning system. Possibly the most
efficient filtering device is the electrostatic precipitator.

Air conditioning for human comfort is employed in both large and small
installations, such as theaters, office buildings, department stores, residences,
airplanes, railways, cars and

People are comfortable when they are neither too cold, nor too warm and
when the air about them is neither too dry, nor too damp and is not stuffy or
dusty. To bring about these desirable conditions the heating or air-conditioning
apparatus must be capable of maintaining the following conditions inside the
house, whatever the conditions outside may be.

To avoid stuffiness, the air should be given a certain amount of motion.
Under winter conditions this must be sufficient to distribute the heat uniformly
throughout the rooms. It must not be too cold at the floor, not too hot at the
ceiling. A stove causes the hot air around it to rise up toward the ceiling and
cooler air to flow toward the stove. A radiator acts in this respect like a stove.
Warme-air registers bring heated air into a room with a certain motion or velocity
which imparts movement to the air already in the room. An outlet for this air
should be provided in order to have good ventilation. In summer time much
greater air motion is needed, enough to change the air in a room completely
from three to ten times per hour. Sometimes a fan is placed in the attic to blow
the warm air out and to cause the cooler night air to flow through open windows.
When this is done, air in the house can be expected to be changed completely
every two or three minutes. When air is brought into a house from outside,
heated in a furnace and distributed through all the rooms, it ought to be cleaned
by passing it through «filters» before it enters the furnace.

Text 7. Different Methods of Heating and Ventilation

Various methods of healing have been evolved and are in use at the present
day, and a knowledge of the characteristics and relative costs is necessary in
making a selection of the most suitable type for any particular building.

There are two main divisions of heating systems: direct and indirect.

Direct systems are those in which the fuel is consumed in the room to be
heated.
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Indirect systems are those in which the fuel is consumed outside the room,
the heat being conveyed to the room by a medium such as steam or hot water.

Direct systems

Direct systems are chiefly used for intermittent heating, or for heating
isolated rooms.

There are many forms of direct heating, such as gas and electric overhead
radiant heaters, in which a metallic plate is heated to a high temperature so as to
emit strong heat radiation; and gas and electric unit heaters in which air is
delivered to the room by a fan and is warmed in its passage through the unit by
heated elements. There are also low-temperature gas and electric radiant panels
for fixing to walls, ceilings, etc., also electric tubular heaters for fixing near
skirting level. These systems are generally more expensive in first cost than
those enumerated above.

Indirect systems

Indirect systems are chiefly used for the continuous heating of a number of
rooms or large buildings from one central source, hence the name «central
heating». This does not necessarily imply that the heating source is strictly
central, indeed it may be at a considerable distance from the building.

This class of system finds its greatest application in large buildings of all
types.

The advantages of the indirect system are —

(a) Fuel and ashes are kept outside the occupied spaced.

(b) Individual flues are not required.

(c) Cleanliness.

(d) Equable temperature maintained in all parts, easily controlled

automatically.

The disadvantages are —

(a) Heat is lost from main piping where this is outside the occupied rooms.
This loss can be minimized by proper insulation of the pipes.

(b) Labour is required for stoking and removal of ashes. This applies only
with solid fuel and can be greatly reduced with automatic firing.

The medium employed for the transmission of heat is either steam, hot
water, or heated air.

Steam. — In this system steam is generated in a boiler partly filled with
water, and the steam is conveyed through pipes to radiators, unit heaters, etc., in
the rooms to be heated. The steam is herein condensed into water which is
preferably returned to the boiler through a system of return piping.

The advantages of steam are — low heat capacity, hence quick heating up
and cooling down; low cost due to high temperature of heating surfaces.

The disadvantages are the burning effect on dust particles in the air due to
the excessively hot surfaces, and the lack of regulation. To overcome the latter
the vacuum system has been developed which permits of temperatures in the
radiators being maintained below the boiling point of water.

The lack of regulation referred to means wastage of heat in mild weather,
hence higher fuel consumption and running cost than with a carefully controlled
hot water system.
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Text 8. Pipes

Copper pipes are permitted for use inside premises subject to the gauge
complying with water company’s regulations. Such pipes are simple to fix and
have a neat appearance.

Galvanized wrought-iron pipes may or may not be permitted. Some
authorities will only allow such pipes on the outlet side of a metered supply.
Where the water is of a hard nature they may safely used, owing to the
formations of an insoluble coating of carbonate of time. Galvanized wrought-
iron pipes, though cheap, are little used for domestic supplies, at they are subject
to corrosion at the joints and elsewhere where the galvanizing has been
disturbed.

There are three grades of iron pipes, known as «gas», «water» and «steam»
strengths, and for water supplies the steam quality should be specified.

Whatever type of service pipe is laid, it should be at a reasonable depth
below the surface of the ground, usually not less than 2 ft. 6 in., to guard against
the effects of frost. In addition, any part of the pipe which may be in an exposed
situation should be properly protected.

Having excavated the ground to the required depth and exposed the water
main, the next step is to apply to the water company, who will make the actual
connection by supplying and fixing a ferrule for the connection.

Mains are tapped under pressure by a special machine consisting of a
watertight box which is attached to the main by means of a chain. The hole is
drilled and tapped, and by revolving the cover it is possible to bring the ferrule
directly over the hole, into which it is screwed down.

This method allows the work of a connection to be made without shutting
off the water in the main. In some cases, however, the connection may be such
that a tee-piece has to be inserted for a large branch. Where this is so, it is
necessary to isolate part of the main by shutting off the water by means of the
valves in ordor to carry out the work. To cause a minimum of inconvenience, it
1s best to do the connection late at night.

Where it is intended to use wrought-iron galvanized pipe for the service
connection, it is usual to lay the pipe from the stop valve to within
approximately 2 ft. 6 in. of the water main. The tapping of the water main is
then made by the water company’s workmen and a ferrule inserted. Next, about
2 ft. G in. of lead pipe is fixed between the ferrule and the iron service pipe, by
means of wiped joints and a plumber’s union. The provision of the short length
of lead piping is necessary to allow for the pipe to give a little without causing
trouble. Where the service pipe is in lead, the connection is made direct to the
ferrule with the usual wiped joint.

When laying the main service pipe from the main to the building, care
should be taken to avoid laying the service pipe through any drain inspection
chambers or through any place where, in the event of the pipe being or
becoming unsound, the water would be liable to become fouled or to escape
without observation.
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The natural tendency is to utilize the same trench as the drain occupies to
save excavation, but the best method is to lay the service pipe in a separate
trench altogether. In any case, where it may be impracticable to do so, the water
company should be consulted.

They may allow the pipe through foul soil, provided the pipe is sufficiently
protected from contact with such soil, either by being carried through an exterior
cast-iron tube or by some other approved means.

Text 9. Drainage

General Principles Applicable to any Drainage Scheme

1. The diameter of the drains should be 4 in. for domestic buildings, and this
size is usually proportionate to the volume of liquid expected through the pipes.

2. Where a number of houses are drained by a single pipe, or in cases of
largo buildings, then a 6-in. pipe is generally required for part of the drainage
system.

3. Self-cleansing velocities are required, and this means that the drains
should be laid to gradients of 1 in 40 for 4-in. and 1 in 60 for 6-in. pipes, where
practicable. It is harmful to lay pipes to an excessive gradient or a flat gradient,
and care should be exercised to obtain the right fall.

4. There should be means of inspection, usually obtained by the construction
of inspection chambers suitably placed.

Separate, Partially Separate, and Combined Drainage Systems

The type of sewage in any given town determines the type of drainage
required. If separate, two separate sets of drains are required - one to take off
roof water and general paved drainage, usually known as surface water; the
other to remove the sewage and wastes from sinks, baths, lavatory basins, etc.,
named foul water. Separate sewers increase the building costs a little, but the
system is favoured, particularly where it is desirable to keep the volume of
sewage at a minimum owing to the cost of pumping.

The public surface-water sewers discharge into streams. Consequently there
may be quite a number of independent long lengths of surface- water sewers
with outlets at convenient positions on the route of a stream or river passing
through the district. The foul-water sewers cannot be treated in a similar manner.
The sewage must be treated before disposal. The partially separate system still
requires two separate sets of drains, end is similar to the separate system, with
the exception that part of the roof water may be drained to the foul sewer.
Usually the rain from the rear of the roof is dealt with by the foul drain, while
the rain from the front of the roof, pavements, and street surfaces is discharged
to the nearest water course. If the system is combined, one set of drains must
convey all soil and surface-water drainage.

Where separate drainage systems are called for, the authorities exercise
special care with regard to the supervision of the connections to the public
sewers. It is most important that no mistake should be made with the
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identification of the sewers; otherwise a wrong connection causes endless
trouble and danger to public health.

If a foul-water drain is inadvertently connected to a surface-water sewer, the
faulty discharge may be easily located at the outlet of the sewer to a stream; but
the chief difficulty is locating the property wrongly connected once the work has
been completed. The danger of wrong connections cannot be ignored; but there
is little to fear if the builder makes an inspection before confirming the drain
connection to the sewer.

Each system has advantages according to local conditions. Where two
sewers are used, the foul-water sewer can be reduced in size. The volume of foul
water to be treated is considerably less than the combined system, and where
pumping is essential there is a saving in the outlay and annual expense of the
pumping installation.

Natural water courses running through a district often effect a great saving
on drainage costs, because it is quite reasonable to run surface-water drains to
any convenient outlet on the course of stream and save excess piping.

A separate drainage system almost doubles the cost of drainage as compared
with the combined system. There is, however, less likelihood of flooding during
times of abnormal rainfall.

Drains

Drains and sewers must be formed of good sound pipes of glazed stoneware,
heavy cast-iron, or other equally suitable material. The size will vary according'
to the volume of drainage, but it is essential that the pipes should be of adequate
size and laid to a proper gradient, with suitable watertight Joints. The minimum
internal diameter for a sewage drain is 4 In., and It Is the usual practice to use
this size for most work of a domestic nature where the work consists of separate
units with separate sewer connections. House drains should be laid in a similar
manner, as already described for sewers. The work, however, is usually less
involved, owing to small sizes and shallow depths. It is best to use the sight-rail
method for gradients, although frequently a tapered board is used for setting out
the fall of the drain.

This method, although not so accurate, is satisfactory for the construction of
short lengths of drain. A suitable tapered board cut to the required fall is used
with a spirit level for grading the trench bottom.

The following are some general principles:

1. A good foundation is essential; therefore the best method is to lay a 6-in.
bed of concrete, even if the soil 1s firm.

2. Avoid, if possible, passing drains under a building. Where no other means
are practicable, then surround the drain with 6 in. of concrete or lay in cast-iron
pipes and provide suitable access at each end of any straight length which passes
underneath a building. The access, of course, must be provided outside and
convenient for rodding purpose

3. Keep the drain about 4 ft. away at Toast from the external wails. Where
circumstances will not permit this and the drain is adjoining the wall, make sure
That concrete is carried up to underneath the footings of the wall.
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4. Where a drain passes through a wall it must be protected against the
weight of the wall by constructing a relieving arch or other similar support.

5. If the levels are such that part of the drain is to be above ground, then use
cast-iron pipes and construct suitable pier supports adjoining the joints.

Text 10. Natural Ventilation

Small domestic buildings, offices, hotels, and other places with small floor
areas are ventilated by natural means depending largely upon the provision of
suitable inlets and outlets. The fittings used are too well known to Bet down in
detail, but briefly they comprise: windows, lantern lights with sides to open,
fanlights, hopper sashes, revolving cowls, draught window boards, valves and
air vents, «hit and miss» ventilators, tobin tube inlets, fireplaces, doors, electric
fans, etc.

With regard to the tobin tube care should be taken to see that this fitting
receives attention, otherwise after a number of years the receptacle may be
found full of filth owing to misuse. It is not unusual for careless people to
deposit cigarette-ends, waste paper, etc., into the open ends of the ventilator.
The usual height of 5 ft. to 6 ft. is convenient for this misuse, particularly as few
people realize their real purpose.

This type of ventilator is used mostly in public buildings, church halls,
billiard halls, etc., and can be quite efficient if given periodic attention.

Natural ventilation has the advantage of being cheap to install, and provides
healthy and stimulating conditions, provided the inlets and outlets have been
designed with skill.

Artificial Ventilation. — In the case of large floor areas, such as we have in
designs, for theatres, factories, large public halls, and other similar buildings, it
1s necessary to resort to artificial ventilation, which may be as follows:

1) Vacuum or exhaust ventilating schemes.

2) Plenum or propulsion ventilating schemes.

3) Some combination of the above systems.

These systems will be described in detail.

Vacuum Ventilation. — This is a system of ventilation whereby the internal
air is extracted by suitable fans. The ingoing air is induced through windows and
other similar inlets already described for natural ventilation, and a steady flow of
air is maintained by means of the extraction fans.

Various types of fans may be used. They are generally made of metal of a
rotary design and housed in a convenient part of the ductwork. Care must be
taken to see that the ducts are fairly straight, and with easy bends if necessary.
Avoid right-angled bends, which impair the efficiency of the system owing to
friction.

Fans are usually driven by electric motors, but other power may be utilized
where electricity is not available.
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With the vacuum ventilating system there is no control of the incoming air;
therefore this system can only be employed successfully where the surroundings
are not noisy and windows can be opened to admit clean air.

Plenum Ventilation. — Control over the incoming air is an important feature
of this type of ventilation. Where the conditions are such that the surroundings
are noisy and the air is fouled by smoke and dust, the plenum system can be
contemplated to provide clean air at the correct temperature and humidity. The
air is drawn : into the building by a fan, and is discharged through ductwork at
suitable positions; conveniently placed outlets abstract the vitiated air through
ducts controlled by an extraction fan or smaller power than the inlet fan. A slight
pressure is created owing to a large rate of incoming air than that which is
extracted, and consequently any leakage must be outwards.

The plenum system of ventilation is costly to install, owing to the necessity
for expensive apparatus consisting of propulsion and extraction fans, air heaters,
washers and filters (these vary according to circumstances), and distributing
ductwork for the incoming air and outgoing air.

A typical arrangement of plenum heating suitable for a large auditorium is
as follows: The air coming in is heated by a heater battery, fed from an
independent boiler, feeding wrought-iron gilled tubes which have a good
radiating surface. In summer, however, the air can be cooled by passing through
the same battery fed by an ammonia refrigerating plant supplying cold water
instead of hot water from the boiler.

Text 11. Ventilation and Water Heating

Adequate ventilation of buildings has received increased attention during the
last few years. Low ceilings, small window areas, back-to-back houses, and
excessive densities are things of the past, and now every endeavour is made to
ensure a free circulation of air about buildings for the purpose of efficient
ventilation.

Building byelaws prescribe the minimum heights of rooms and amount of
open space to be provided in the front and rear of every building. The size of
windows is controlled by the floor area of each room, and usually windows in
habitable rooms should be equai to at least one-tenth of floor area. Rooms
without fireplaces are to be ventilated to take the place of the chimney flue,
which is usually regarded as a good ventilator. Another important clause
controls the minimum heights of rooms.

It will be seen, however, that the building byelaws in this respect are useless
unless some control is exercised over the grouping of building units. It is absurd
to insist on suitable means of ventilation if it is permissible to construct
buildings close to one another; thereby impeding the circulation of fresh air. It is
now impossible to crowd dwellings together and consequently the byelaws with
regard to ventilation have greater significance.
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The constituents are mainly nitrogen and oxygen and suitable means have to
be adopted to ensure a constant supply of air of this composition for the
maintenance of life.

From experience it is found that approximately 3,000 cu. ft. of air per person
per hour is required in enclosed spaces in order to maintain healthy conditions.
This figure forms a basis for calculating the size of efficient mechanical
ventilating schemes.

Take a room 10 ft. wide by 10 ft. broad and 10 ft. in height. The air we
breathe is at first taken from common stock. When the air is breathed back it
contains gaseous impurities which contaminate the remaining air until the time
arrives when the air becomes so foul as to be dangerous to health. The carbon-
dioxide content is increased and 0.06 percent is about the maximum allowance.
Therefore a room of 1,000 cu. ft. capacity really requires three air changes per
hour in order to maintain the percentage of CO, within reasonable limits.

Text 12. Hot-Water Supply

Valves. In general, the use of valves should be avoided where possible on
hot-water systems. It is useful, however, to place a valve or tap in the cold-water
feed pipe immediately under the cistern. It should be a full-way type gate valve
providing no impediment to the flow of the water. When this valve is closed, the
hot-water supply is immediately stopped, all distribution pipes can be emptied
and most repairs can be executed. If it is deemed necessary to control the
heating of the hotwater in the cylinder, a valve can be inserted on the return
circulator. In no circumstance should two valves be used, otherwise the boiler
and pipes will be enclosed and an explosion might follow.

Pipe Sizes. To determine pipe sizes in larger hot-water installations,
calculations based on the quantity of hot water needed should be made, although
previous experience generally provides satisfactory «rule of thumby guidance.

Any system providing hot water is known as «domestic»; we must limit our
concern to the average small-house installation.

In general, the back-boiler used measures about 250 mm in length, is about
200 mm from back to front, and 150 or 180 mm deep. With an ordinary fire, a
boiler of this size provides enough heating surface to keep the cylinder supplied
with hot water.

The primary circulation pipes are normally 19 mm diameter lead or copper
pipes. They should not be less and, if the cylinder is a large one, 25 mm
circulation pipes should be used.

The expansion pipe must be equal in size to the circulation pipes, and is
usually 19 mm in diameter.

The cold feed-pipe is often specified as one and a half times the diameter of
the largest draw-off. In practice, equally sized feed and draw- off pipes are
found to be efficient. In an ordinary house system they are usually both 19 mm
in diameter.
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There should be no restrictions in the supply pipe to a bath, so that a 19 mm
pipe to a 19 mm tap is needed.

The branch drew-off pipes to sinks and lavatory basins are generally 12 mm
diameter to 12 mm taps.

The cold-water rising main of 12 mm diameter, being under pressure, is
quite capable of replacing the water taken from the supply tank by gravity flow
under such low «pressure head.

The overflow pipe and outlet should be sufficiently large to take the full
output of the ball tap in case of failure. A 19 mm pipe is mostly used, but a
25 mm diameter overflow would give a more satisfactory margin of safety.

Heating by Hot Water. The term «central heating» applied to the heating
of domestic and other buildings indicates that the whole of a building is heated
from a central source. Usually an independent boiler, fired by solid fuel, gas,
electricity or fuel oil.

The boiler is generally placed at the lowest available point in the building,
having regard at the same time to convenience of stoking and delivery of fuel.

Boilers. The boiler may be one of a number of types. It may be a solid one-
piece casting, rectangular in form; it may be sectional; or it may be conical in
shape and wrought or cast iron. For smaller systems, the first and last-named
types are both cheap and suitable. The sectional boiler has the advantage of the
possibility of added sections should more heat be needed subsequent to initial
installation.

Sectional and shell type boilers are almost invariably used for bigger
installations. The former are cast iron and can, be built up in situ whilst the latter
are usually of the «packaged» type, having all auxiliary components together
with the boiler assembled as one unit ready for erection.

Designing a Heating System. In general, a heating system should be
designed so that the water- will circulate by gravity. In some installations,
circumstances are such that a pump or accelerator must be used to achieve a
satisfactory circulation. This should be avoided if possible.

When designing a heating system for a large building, it is usual — in the
interests of economy and to ensure efficient heating — to first calculate how
much heat will be needed to maintain the building at the desired temperature.
Then the size of the boiler and the amount of pipe and radiator heating surface
required to give out this heat will be estimated. For small systems, «rule-of-
thumby» methods and past experience are generally a sufficient guide.

The overhead drop-feed system shows how the hot water from the boiler is
carried as high as possible in the building, from where it falls in cooling, through
the various branch pipes and radiators, back to the boiler. In this type of system,
the maximum amount of «circulating head» or pressure, would be obtained.

Circulating Head or Pressure. In any gravity system of heating (i.e. no
pump), circulating head is extremely important. Briefly it is due to the difference
in weight of a given volume of water in the flow and return circulators. This
factor governs the speed of the circulation, and it should be borne in mind that
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the rapidity of the circulation will determine the amount of heat which will reach
a given radiator.

It will readily be seen that if a pipe were taken from a boiler and carried
around a room horizontally and back to the boiler, no circulation would take
place-provided the boiler connections were on the same level. If one pipe were
connected to the top and the other to the bottom of the boiler, a slow circulation
would be found to exist. If instead a pipe leaving the top of the boiler were to be
taken to the top of the room, allowed to circulate around the room and return to
the bottom of the boiler, a rapid circulation would be evident. This principle
should be borne in mind in the design of any heating system.

Most heating installations are a compromise between what is ideal and what
i1s practicable, in consideration of possible pipe runs, radiator and boiler
positions, and the shape of any particular building.

There are a few rules which should be observed:

1. The boiler must be big enough for the job it has to do.

2. The pipes should be of a size sufficient to convey the volume of water
required to give up the needed heat.

3. Pipe runs should be as direct as possible.

4. A system should be planned to provide enough heat in the worst possible
conditions.

5. The occupants of rooms should be given a means of controlling the heat
output in the room by means of valves.

From the point of view of heat control, one valve only is needed and this can
be fixed on either pipe; although in practice it is usually fitted to the return or
lower pipe where it is out of the way. It is useful to fit a valve on each pipe so
that radiators can be taken out for repair without having to run off the whole of
the water in the system.

An air-cock is fitted to each radiator so that pockets of air can be freed.
These cocks are used. When the system is being filled with water. The usual
practice is to let out the air floor, by floor, beginning at the lowest. Each air-cock
should remain open until water appears, when it can be closed. Periodically the
radiators should be freed of air which may have collected at the top. An air-cock
1s usually fitted with a loose key which fits on to the square end of the spindle.

Erecting and Fixing Boilers. No difficulties exist in the fixing of
independent boilers. A good level concrete foundation is needed, and common-
sense fire precautions should be observed.

Sectional boilers can be almost any size to as much as 5 or 6 tons in weight.
They are usually delivered in separate parts requiring assembly. Heating by hot
water is traditionally plumber’s work, but in latter years specialist heating
engineers have evolved, and it is true to say that larger heating jobs have
become mainly their concern. However, a great deal of domestic heating and
other smaller systems are carried out by the plumber; some of this work involves
the use of sectional boilers.
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The stand should be fixed on the level concrete foundation, and it is a good
plan to raise the stand either on a course of brick-work or on a concrete curb of
similar height. This gives a deeper ash-pit, which allows a considerable
accumulation of ashes.

It is advisable to assemble the sections on the floor rather than on the stand,
so that it will not get pulled about and maybe damaged. If, however, the boiler is
a heavy one, it can be assembled on the stand if care is taken. The front of the
stand can be removed for assembly of the front section.

Radiators. Most radiators are sectional; they can be extended and damaged
sections can be replaced. A trade catalogue will readily indicate the many
different patterns of radiator which can be had.

The majority of radiators have left- and right-hand malleable nipples
connecting the sections together. This is a very useful arrangement, but it calls
for some care on the part of the dissembler. To remove a section of a radiator,
the plugs must first be removed from the ends. Now a special tool, designed to
grip the ribs formed on opposite sides of the inside of the nipple, is inserted from
the end, the depth to which it must go having already been chalked on it by trial
against the outside of the radiator. The air-cock tapping is made on the return
end of a radiator, which is left-hand threaded inside. A moment’s thought will
show that an anti-clockwise turn will screw the nipple out of the left- hand
threaded end section and also out of the right-hand second section. Working
from the other hand, the reverse will be the case; that is, a clockwise turn should
be used.

When assembling radiator sections, the nipples should be cleaned and
smeared with a good jointing paste. When coupling up radiators in a heating
system, it is most efficient to supply hot water at the top, and take the return
water from the bottom at the opposite end. In this way the convection principle
is utilised and more positive circulation is obtained.

Sanitary Filtings. Appliances used in the collection and disposal of human
and domestic waste products. They comprise commonly: water-closets, lavatory
basins, baths, sinks, and urinals.

Baths. Most baths are of vitreous-enamelled cast-iron; they have a square
top and are fitted with panels on any exposed sides. There is a growing tendency
to use pillar taps instead of the lately common globe- type taps, fixed on the
vertical end of the bath. By using pillar taps, the bib or outlet can be raised
above the flood rim of the bath, and any danger of water pollution in the service
pipes — due to back siphonage - is made less possible. The taps are secured as in
a lavatory basin. It is important that before any tap is fixed, the tap top should be
removed and reassembled. It often happens that tap tops are abnormally tight,
and a lavatory basin or any other fitment might be damaged.

When the tap end of a bath is close to a wall, it is necessary to couple up the
farthest tap first, then the overflow, and finally the near tap. Here again a
cranked spanner is useful.
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The bath waste should be fitted before the bath is lifted into position, and the
waste pipe should be in place and complete with trap, so that only a horizontal
nut remains to be tightened.

Sinks. As sinks are heavy and are often well loaded, they need good support
In the old days brick pillars were often used, but they are to be deprecated. The
support should be such that there is no difficulty in cleaning the wall and floor.
For this reason cantilever brackets should be used. Special brackets can be
bought, but two pieces of angle- or tee- iron will do admirably; they should be
well fastened in the brickwork preferably by building in. For neatness, the
brackets should finish about 75 mm from the front of the sink and be cut
diagonally. For the same reason, they should be well away from the ends.

The back of the sink should be bedded in cement against the wall, so that the
nuisance of water running down the wall is avoided.

Stainless-steel sinks are fitted with pillar taps or mixer units and require the
same treatment as lavatory basins. They have a great advantage over glazed
earthenware, in that less heat is taken from the water by the sink. This factor
removes the need for using an enamel bowl for washing dishes, a practice so
common with large earthenware sinks.

Waste Pipes. Waste pipes from lavatory basins, baths, and sinks may be
executed in lead (traditional), copper, and cast-iron. Individual

waste pipes should take the shortest path, sharp bends should be avoided,
and they should be of such size that they will generally run fairly full, and
thereby be self-cleansing.

Lead waste pipes are jointed by means of wiped joints. Whenever lead pipe
is used, it should be properly supported to avoid sagging. Copper waste pipes,
being more rigid than lead, require less support. Copper tube can be bent to
requirement. Cast-iron pipes are sometimes used. They should be of heavy-
quality, treated inside and out with a special bituminous solution. The joints
should be caulked with tow and lead-wool or molten lead. Waste pipes should
be laid to proper falls, and access should be provided in order that each length of
pipe can be rodded. Soil pipes are those which convey the contents of water-
closets and urinals to the drains. The vent-stack which is normally carried above
the roof is also included in any discussion of soil pipes.

The Combined or «One-pipe System». In the «one-pipe systemy» all
sanitary fittings discharge into tne same soil pipes with an economy of pipe
work, and a simplification of layout. A few precautions need to be taken.

All lavatory basins, baths, and. sinks must be fitted with deep-seal traps or
with anti-siphonage pipes. The anti-siphonage pipe can be returned into the vent
shaft at a point not less than 1 m above the highest soil pipe junction.

The main anti-siphonage pipe must, in certain circumstances, be carried
down and connected into the main soil stack below the lowest inlet branch. This
precaution is necessary where fittings are situated on two or more floors and
discharge into a common stack.
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Text 13. Air Quality Study

Foundry Air Quality Study. (An analysis of existing conditions along with
proposals for improving both the air quality and space heating in various
foundry buildings ) Foundries require sufficient ventilation and adequate means
to remove the airborne contaminants generated by various processes if industrial
hygiene requirements are to be met. Ultimately, the study led to the
recommendation that a central boiler plant be constructed to handle the makeup
air and space heating loads.

Plant Ventilation. To establish the adequacy of the existing ventilation
systems, a thorough visual inspection was made during normal foundry
operation. No measurements of air contaminants were taken. Observations
gathered by the inspection team were reviewed with foundry personnel to
further establish existing conditions. All observations were made during summer
operating conditions. Foundry personnel provided needed insight into winter
deficiencies.

With the buildings wide open in summer, air flowed through the buildings
from space to space in an indeterminate fashion. This created many areas of
discomfort and because such random air flow can upset ventilation systems
installed to capture contaminants, produced the potential of creating some
hazardous areas. To assure satisfactory environments, it would be essential that
total plant ventilation be controlled.

Warehouse. No apparent ventilation problems existed in this area during
summer operation. Since no contaminants are generated in the ware-housing
operation, there should be no special ventilation requirements in winter. This
area should be provided with a balanced or slightly positive air supply to avoid
cross-contamination from other areas.

Molding Room. This space was provided with main cooling fans for
summer ventilation, and a hood was provided at the line muller. Makeup air for
the hood would have to come from adjacent spaces in winter since none was
supplied to the spaces. This would again cause contaminants to move into the
molding room, especially from the shake-out area.

Heating Systems. The heating and air conditioning system for the office
and comfort facilities areas consisted of three heat pumps and a ducted air
distribution system. This system allowed for operation completely separate from
the foundry buildings.

The warehouse was heated by a gas fired unit heater, which did not have
enough capacity to maintain a satisfactory temperature at outdoor design
conditions, especially when trucks were being loaded at the shipping docks. No
protection was provided against cold air infiltration during truck loading.

The molding room was heated by a gas fired unit heater hung in the space.
No heated outside makeup air was provided at the work stations.
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Thermal Insulation. The several buildings comprising the foundry were
insulated with various amounts of insulation from none in walls and roofs tol'/,
thick blanket insulation.

1) Building 1, the new foundry, was a prefabricated building constructed as
a structural steel frame with sheet metal siding and roof above a poured concrete
wall approximately 8 ft above grade. The sheet metal panel walls and roof were
insulated with 1'/, thick glass fiber insulation blanket. Roof insulation was
exposed aluminum finished plastic covering.

2) Building 2, the original foundry, had concrete block sidewalls and
exposed sloping roof without any thermal insulation.

3) Building 3A, the molding room, had concrete block walls and a steel
framed sloping roof with no insulation.

4) Building 5, the warehouse, had concrete block walls and metal framed
pitched roof. In the office section of this building, ceilings had been installed,
and in several rooms wood paneling had been applied to the block walls.

Air Quality Improvement. Systems were proposed to improve our quality,
summer and winter, in each area of the foundry included in the study. The
recommended systems included high levels of ventilation for summer relief
cooling and heading for winter conditions. The proposed systems reflected the
following considerations.

Capture of contaminants at their sources of generation is the most effective
from the viewpoint of industrial hygiene and the least expensive in terms of
energy.

Certain exhaust gas streams may be returned to work spaces after removal of
particulate matter. This permits effective exhaust system operation without the
cost (energy) burden of heating makeup air. When processes generate gases or
vapors injurious to health, recirculation must be avoided.

Temperature control systems would be designed to minimize energy
consumption through reduction of outside air when the spaces were unoccupied
and to be responsive to useful heat gains from cooling hot molds.

Heat Recovery Vs. Economizer Cycle. (Some insights to aid you in the
complex evaluations required to determine whether one or the other, or a
combination, will be most cost effective in a given situation.) With the great
emphasis on energy conservation today, architect-engineer teams in the building
construction industry are constantly striving to design buildings and their air
conditioning systems to consume the least amount of energy.

Energy can be conserved by designing well insulated and shaded building
envelopes that have minimum heat gains and losses. Non- depleting energy
sources can be used to conserve depletable energy sources. Energy can also be
conserved by choosing the appropriate energy conserving air conditioning
systems.

Characteristics of the Systems. One popular form of heat recovery in
building air conditioning is the use of the refrigeration cycle to «pump» rejected
heat from spaces requiring cooling to those requiring heating. When rejected

78



heat exceeds the heating load, the excess heat is rejected to the atmosphere
through a cooling tower or air cooled condenser. With this scheme, as long as
there is rejected heat to satisfy the heating needs, the heat is considered free.

Both refrigeration cycle heat recovery and the economizer cycle are
designed to conserve energy. The concepts of these two energy conservation
schemes are basically not compatible, however. The economizer cycle saves
cooling energy. It is most effective when the refrigeration plant is shut down. On
the other hand, the heat recovery scheme saves heating energy, and it relies on
the operation of the refrigeration plant to transfer the rejected heat to satisfy the
heating needs.

In reality, however, refrigeration cycle heat recovery and the economizer
cycle can be used harmoniously in a building air conditioning system to obtain
maximum operating economy.

Depending on the location and the type of building, the availability of
energy sources may vary. Under different conditions, coal, oil, natural gas,
propane and electricity can all be considered as primary energy sources. Where
two energy sources are available, such as gas and electricity, the costs of the
sources will influence the choice of systems.

There are no simple rules for deciding what energy conserving scheme
should be used in a given building. The evaluation process can be so complex
that computer programs may be needed to help speed up what otherwise would
be an almost impossible task. In such cases, the engineer should recognize that
because of the complexity involved, he must have a complete understanding of,
and agreement with, the algorithms used in the computer programs to be able to
claim that he, not the author of the program, performed the evaluation.
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