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UNIT 1

1. BcmomHuTe, KaKHe PYCCKHE CJIOBA HMEKOT Te K€ KOPHH, YTO U CJIeAYI0-
1Me aHVIHICKMe; MCTIOJIL3YHTe UX /1J15l MIOHUMAHUS TEeKCTAa:

atmospheric, specially, radiator, generate, panel, method, manufacture natural,
individual, temperature, control, automatically.

2. 3anoMHMTE 3HAYEHU S CJICAYIOIIHUX CJIOB " CJIOBOCOYETAHUM 151 JIYUIIEro

NMNOHMMAHUA TEKCTa:

atmospheric environment
as well as

central heating

hot water (heating) system
boiler

steam (heating) system
copper pipe

as for

either ... or

panel heating system
advantage

cleanliness

equable

ash

arMocdepHas cpena

TakK ke KaK u ...
LEHTPAJIbHOE OTOIICHHUE
cHCTEeMa BOJSHOTO OTOIUICHHUS
KOTeJ

apoBO€ OTOIUICHHE
MeHas Tpyoa

YTO KacaeTcs; uTo JI0 ...
WIH ... WIH

MaHeJbHOE CKOTUICHNE
BBIT0/1a, TT0JIb3a

YHUCTOTa

PaBHOMEPHBIN

nernert, 307a

3. Ilon0epure 3HaYeHHUS K CJACAYIOLIMM AHIVIMICKUM CJIOBAM:

1) branch
2) environment
3) definite
4) closely

5) necessary
6) to design
7) to consist (of) ...
8) air
9) nowadays
10) to use

a) COCTOSITh U3 ...

b) mpoekTupoBaTk, MPOEKT
C) BO3IyX

d) B Haie Bpems, Tenepb
€) OTpacib

f) TecHo

g) oMnpeIeICHHbIN

h) ynorpeGnsTh

1) HEOOXOAUMBII

J) OKpyXaromias cpena



4. HaiiguTe B cJIoOBape U 3aMUIINTE 3HAYEHUS CJIeTYIOIIMNX CJIOB:

to connect, to concern, full, basement, suitable, to serve, purpose, gravity, pump,
otherwise, emit, surface, to maintain.

5. Onpeneaure no cypdurcam, Kakue U3 JAHHBIX CJI0B SIBJISIIOTCH Cylle-
CTBUTEJbHBIMU U KaKHe — MPUJIAraTeJIbHbIMMU:

natural, electricity, atmospheric, temperature, central, ventilation, environment,
particular, basement, individual.

6. HazoBure npuwiarareJibHbI€, UMCIOIIINE 06]]11/117[ KOpPE€Hb ¢ JaHHbBIMMU CYy-
IMECTBUTC/IILHBIMU,; IIEPEBEAUTE UX:

copper, purpose, environment, nature, necessity, center, advantage.

7. HazoBuTe aHIVIMIICKHE IVIAr0JIbl, OT KOTOPbIX 00pa30BaHbI CJeayIOue
CyllleCTBUTEIbHbIE; NIepeBeAuTe UX:

ventilation, environment, heating, basement, building, boiler, cleanliness, con-
cealment.

8. Haiijure B TeKkcTe aHIVIMICKHE 3KBUBAJICHTHI CJEAYIOIIUX Mpeaioxe-
HHI; 00paTUTe BHMMaHUE HA IJIAr0Jibl B CTPAJAATEIbHOM 32J10T¢; MPOYUTAaiTe
U NepeBeAuTe TEKCT.

1. OTorieHre M BEHTWISIUSL — 3TO JIBE OTPACIU TEXHUKH, KOTOPbIE TECHO
CBSI3aHBI.

2. TpyObl 0OBIYHO M3TOTABIMBAIOTCS U3 CTAJIH.

3. TomnuBO C)KUTAETCs B OMPE/ICICHHOM MECTE.

4. KoHIMIIMOHUPOBAaHKE BO3/yXa TECHO CBSI3aHO KAaK C OTOIJIEHUEM, TaK U C BEH-
THISILIUEN.

5. OxnaxaeHHas BoJa BO3BPAIIAETCsl B KOTEJ, IJI€ OHA MOAOTPEBAETCS.

HEATING

Heating and ventilation are two branches of engineering which are very closely
connected and concerned with providing a required atmospheric environment within
a definite space. Air-conditioning is closely related to heating as well as ventilation.

The most widely used system of heating is the central heating, where the fuel
1s burned in one particular place — the basement or a specially designed room for
the purpose from which steam, hot water or warm air is transmitted to all the neces-
sary places to be heated.

The hot water system and the steam system are at present the two most common
system of heating. A hot water system consists of a boiler and a whole system of
pipes which are connected to all the radiators suitable located in the building.

The pipes are usually made of steel. But they can be made of copper and plastics
too. In fact, copper pipes serve the purpose very well. The pipes feed hot water to ra-
diators or convectors. The cooled water is returned to the boiler where it is reheated.
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As for steam systems steam is generated in the boiler and then it is conveyed to
the radiators through pipes. The steam gives up its heat to the radiators and the radia-
tors to the room and the cooling of the steam condenses it to water.

The condensate is returned to the boiler either by gravity or by a pump. The air
valve on each radiator is necessary for air to escape. Otherwise it would prevent
steam from entering the radiator.

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. Nowa-
days gas fuel is being used on an ever increasing level.

The advantages of central heating are:

1) fuel and ashes are kept outside the occupied spaces;

2) individual fuels are not required;

3) cleanliness;

4) equable temperature maintained in all parts, easily controlled automatically.

9. Ilon0epuTe COOTBETCTBYIOLIUI MEPEBO] M3 MPABOI0 CTOJ0LA K JAHHBIM
AHIIMHACKHUM CJI0BaM:

1) steam heating a) MOI0TPEeBaTh

2) purpose b) xoTen

3) to feed C) cuiia TsHKeCTH

4) to reheat d) xnanan

5) to generate €) IepeBo

6) boiler f) TonnuBo

7) to conceal g) uemb

8) gravity h) Hacoc

9) valve 1) CKpBIBaTh
10) to require ]) ITapoBOE OTOIJICHUE
11) pump k) momaBare, cHaOkaTh (BOION)
12) wood 1) mpou3BOAUTH
13) fuel m) TpeboBaTh

10. YkaxuTe, Kakoe U3 JaHHBIX NPeIJI0KEeHUI 0TPAKAeT OCHOBHOE CO/IePIKa-
HHUE TEeKCTA.

1. Individual fuels are not required.

2. Two steam heating systems: the single pipe system and the two pipe system.

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

4. The pipes are usually made of steel.

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

11. Pacnojioxkure NMPEMIOKECHUSA COIVIACHO IMOCJIEA0OBATEC/ILHOCTH M3JI0KCHHUS.

1. The advantages of central beating.
2. Fuel used for heating buildings.



3. The two most common system s of heating.
4. The principle of central heating.

12. B coOTBETCTBHM C COAEPKAHHEM TeKCTa HAlJAuTe MPaBUJIbHbIE OTBETHI
Ha BONPOCHI.

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 tem-
perature.

2. What two common systems of heating are widely used at present?

A. Air conditioning is a system of heating which is widely used at present.

B. Only hot water system is widely used now.

C. The hot water system and the steam system are at present the two most com-
mon systems of heating.

13. /lonosiHUTEe He3aKOHYEHHbIE MPEAJI0KEeHNsI HeOOXOMUMBbIMHU MO CMbICJLY
aprymMeHTamMm.

1. Heating and ventilation are very closely connected for ...
2. The central heating system is widely used because ...
3. The central heating system has some advantages as ...

14. Haiinure, Kakue U3 JAaHHBIX NMPEIJI0KEHUH OTHOCATCH K OMMUCAHUIO OTO-
IJIEHUS M KaKHe K OMHCAHHUIO0 BEeHTHJISIHH.

1. This system consists of the boilers and a system of pipes connected with radia-
tors located in room.

2. This branch of engineering is associated with cleaning of air.

3. In this system we have the single-pipe system and the two pipe system.

4. In general, the system should be designed so that the water will circulate by
gravity.

5. No measurements of air contamination were taken.

15. IlepeBeauTe npeaJIOKEeHUsI HA PYCCKHUH SA3bIK.

1. In the single-pipe system the steam is conveyed to the radiator through a pipe
at the bottom of one of the end section. The condensation which forms in the radiator
flows back through the same pipe.

2. In the two-pipe system a separate system of piping is provided. The purpose
of this separate system of piping is to carry away the condensation and in some cases
the air from the radiator.

16. Boipa3ure coriiacue Wid Hecorjiacue B CJeIYIOIIMX YTBePKIAEHUAX, UC-
N0JIb3ysl B HUX:
a) BbIpasKeHHs COIVIACHSL:
You are quite (absolutely) right; Quite right. Quite true; Yes, of course; I quite
agree with you;



0) BbIpasKeHH sl HECOIJIACUS:
You are wrong (mistaken); Certainly not; On the contrary; Oh, no, I disagree
with you.

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

2. There are two main heating systems.

3. In central heating system rooms are heated by the medium such as stream or
hot-water.

4. Central heating systems are never used for heating of residential public and
industrial buildings.

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

17. OTBeThTE Ha CJIeAyIOIIHMEe BONPOCHI, 1aBasl KAK MOKHO 00JIbllle BAPHAH-
TOB OTBETA B COOTBETCTBHU C COIEPKAHNEM TEKCTA.

1. What is necessary to maintain comfort in a building?
2. Why have new methods of heating come into being?

18. IlepeBeauTe TekcT O€3 cJaoOBaps.

Modern methods of heating are divided into two main heating systems: direct
and indirect.

Direct systems are those in which the fuel is consumed in the room to be heated.

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

Indirect systems are used for the continuous heating of large buildings of all
types from one central source: hence the name Central Heating.

Heat carrying agents, used in central heating systems, are hot water, steam and air.

In the climatic conditions of the Soviet Union, heating is required, in residential,
public and industrial buildings.

Various types of stoves are used to heat room of small isolated buildings in
worker’s communities along railway lines in state and cooperative farms, etc. But
this type of heating takes a lot of time and effort. For this reason a system of central
heating should be installed even in buildings of small communities.

Notes to the text

direct heating Jy4ucToe (MPsSIMOE) OTOIICHHE
indirect heating KOCBEHHBII 000rpeB

consume NOTPeOIIATh, PACXO0BATh (CKUTATh)
by the medium yepes, HOCPEICTBOM

continuous heating HEPEryJIupyeMoe OTOIUICHHE

hence 0OTCIO/a

worker’s community pabouuii mocenok

19. PacckakuTe Ha aHIVIMIICKOM SI3bIKE BCe, UYTO 3HaeTe 00 OTOIJIEHHH.
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UNIT 2

1. BcnomHuTE, KAKHE PYCCKHE CJI0BA UMEIOT Te K€ KOPHH, YTO U CJeAylo-
e aHIJINHCKHe:

modern, technology, comfort, theaters, residence, mechanical, filter, system,
structure, excess, person, limit, associate, industrial, problem, process, production,
toxic.

2. 3anoMHHUTE 3HAYEHUS] CJICAYIOmHuX CJIoB U CJIOBOCOYETAHUM IS JIYUIIETo
NNOHMMAHUA TEKCTa:

air conditioning KOHJUIIMOHUPOBAHHUE BO3/1yXa
treatment of air OYHUCTKA BO3yXa

means of control CpelicTBa, KOHTPOJIS
submarine [MOABOIHAS JIOJIKA

humidity BJIQYKHOCTD

dehumidifying BBICYIIIMBAHUE

preheat coil MpEABAPUTEIBLHO HATPETHIA 3MEEBUK
excess heat U30BITOK TeTlIa

at least 10 KpaitHel mepe

per hour B Hac

leakage yTeuKa

to contaminate 3arps3HATH

removal of air BBIBOJI BO3yXa

fumes 3araxu, UCHapeHue, JbIM
hazardous to health OTIACHBIH JIJIs 37I0POBbS

3. Haiiaure B cji0Bape M 3alMIIUTE 3HAYEHHUS CJEYIOLIHUX CJIOB:

human, purity, fan, crack, additional, complexity, proper, plenty (of), although,
to concern, gradually, accompany.

4. Onpenenure no cypdurcaM, KaKue Ha JaHHBIX CJI0B SBJIAIOTCH Cylle-

CTBUTEJIbHBIMHU, NIPUWJIAraT€JIbHbIMA UJIN HaAPCUYUSAMMU; MEPEBECIAUTE CJI0BA:

department, highly, filter, healthful, humidity, suitable, attention, mechanical,
important, sufficient, formely, production, hazardous.



5. O6pa3syiiTe 0T CIeAyIONIUX [VIAT0JIOB CylleCTBUTEIbHbIE ¢ cypPuKcamu
“-ment”, “-tion”, “-ion”:

treat, ventilate, equip, import, add, require, contaminate.

6. HazoBure, 0T KAKUX CYIIeCTBUTEJIbHBIX 00PAa30BaHbI JaAHHbIE NIPUJIATA-
TeJbHbIE:

basic, suitable, industrial, additional, important, special, healthful.

7. IlepeBenuTe ciieayromue MpeaioKeHus Ha PyCCKUI sI3bIK, 00palasi BHU-
MAaHHe Ha IVIaroJ B CTPajaTe;ibHOM 3aJi0re.

1. Air conditioning for human comfort is employed in both large and small in-
stallations.

2. The control of air purity can be achieved in various degrees.

3. There are certain industrial processes that are accompanied by the production
of air-born dust, fumes, toxic vaporous and gases.

4. At present natural gas is put to large-scale economic use.

5. In homes natural gas is used for cooking, water heating, refrigeration for food.

6. Like all fuels combustible gases are classified according to their heating value.

8. IlepeBenure npeasioxenns, oopamasi BHuManue Ha “Infinitive”.

1. The purpose of ventilation is to carry away excess heat and odours.

2. To have healthy living conditions every person should have plenty of fresh air.

3. The leakage of air through cracks in doors and windows is usually sufficient
to change air in buildings.

9. IlpoumTaiiTe U NepeBeaUTE CIAEAYIOIINH TEKCT.

AIR CONDITIONING. VENTILATION

In our modern world of science and highly developed technology air conditio-
ning 1s of great significance.

Air conditioning is the treatment of the air 1 the building to make it more health-
ful for human comfort or more suitable for industrial processes.

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

All-year air conditioning must provide means for control of temperature, humi-
dity, purity and motion of the air both in summer and winter, and involves not only
means for warming and humidifying in winter but also for cooling and dehumidi-
fying in summer. The latter calls for mechanical cooling.

The basic pieces of equipment are the filters, preheat coils, humidifiers, dehu-
midifiers, reheat coils, additional cooling coils, fans and controls. The control of air
purity can be achieved in various degrees.
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Air conditioning systems vary in complexity and cost, according to the neces-
sary conditions and the degree of accuracy of control.

As far as ventilation receives proper attention in modern structures, it is a very
important factor in house building. The purpose of ventilation is to carry away ex-
cess heat and odours.

In order to have healthy living conditions every person in the building should
have plenty of fresh air. Any room with people in it requires at least three or four air
changes per hour. One air change an hour is not sufficient as that won’t keep the per-
centage of carbon dioxide within reasonable limits. In buildings such as homes,
the leakage of air through cracks in doors and window is usually sufficient to meat
this requirement. Although ventilation was formerly concerned with the supply of
fresh air to and the removal of hot and contaminated air from the space it gradually
come to be associated with cleaning of air.

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

10. ITopGepuTe COOTBETCTBYIOLIUIA MEPEBOA M3 NMPABOr0 CTOJ0LA K JAHHBIM
AHIVIMHCKHUM CJI0BaM:

1) to develop a) MPOIIEHTHOE COOTHOIIECHUE
2) significance b) ycTtaHoBka
3) healthful C) IOCTaTOYHBIH
4) comfort d) 3HaueHue
5) to employ 1) yMEepEeHHBII
6) installation f) mpencTaBusATH
7) reasonable g) yTeuka
8) sufficient h) mpoctpancTBO
9) percentage 1) pa3BUBaTh
10) leakage J) kombopTt, ynoocTBa
11) space k) mpuMeHsTh, UCTIONB30BATh
12) to present 1) 3m0poBHIit

11. YkaxuTe, K KaKUM a03amaM TEKCTa MOTYT CJIYKHMTH 3aroJI0BKaMM JIaH-
Hble MPeIJIOKEHU; PACIOJI0KHATE UX COMVIACHO MOCJIeA0BATEILHOCTH.

1. The basic parts of equipment for an all-year air conditioning system.
2. Ventilation for industrial buildings.
3. The importance of air conditioning for human comfort.

12. B cooTBeTCTBUM C COJepP:KaHHEM TeKCTa IONMOJHHTE He3aKOHYEHHbIe
NnpeaioKeHusl OTHUM U3 JaHHbIX BAPHAHTOB.

1. Air conditioning implies ...

a) rapid loss of heat;

b) provision for the expasion of the water;

c) the control of temperature, humidity, paruy and mouon of the air.
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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.

13. B cOOTBeTCTBUM € COAEP:KAaHHEM TEKCTA HAWINTE NMPaBUJIbHbIE OTBEThI
HA JIaHHbIe BONPOCHI.

1. What is air conditioning?

a) air conditioning is the motion of the air;

b) is the treatment of the air in the building;

c) is the loss of the heat and odours.

2. What is the purpose of ventilation?

a) the purpose of ventilation is to receive proper attention in house-building;
b) is to change air as often as possible;

c) is to carry away excess heat and odours.

14. lonoiHUTEe He3aKOHYEHHbIE MPeENI0KEeHUsI He0OX0AMMbIMHU MO CMBICJTY
aprymMeHTamu.

1. Air conditioning involves not only means for warming and humidifying in
winter, but ...

2. Ventilation receives proper attention in modern structures because. ..

3. Every person in the building should have plenty of fresh air as ...

4. One air change an hour is not sufficient, as ...

15. IlepeBeauTe nmpeasioKeHue Ha PyCCKUM A3BIK.

1. There are some types of air conditioning for different kinds of buildings.

2. Winter air conditioning includes cleaning, heating, humidifying and circula-
ting of air.

3. Summer air conditioning includes cleaning, cooling, dehumidifying and cir-
culating.

4. Complete air conditioning includes both the winter and the summer functions
and is used in theaters, large department stories and different office building.

16. Boipa3ure coriiacue Wiu Hecorjiacue B CJeIYIOIIMX YTBePKIAECHUAX, UC-
MOJIb3YS CJeyIolie BbIPaKeHHs
a) BBIPAKeHUS COIVIACHSL:
Right you are. That’s (quite) right; I fully agree with you (in this respect); That’s
very true; I’m of the same opinion; Yes, of course;
b) BbIpa:keHHs HeCOIIACHUS:
That’s not quite right; That’s not so; ’'m afraid you are wrong; Oh, no. Why?
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1. Ventilation is a very important factor in modern structure.

2. There was a time when ventilation didn’t receive proper attention in house-
building, but now it does.

3. Air conditioning is the distribution of air in buildings.

4. Temperature, humidity and air motion are the main factors of air conditioning.

5. In order to have healthy living conditions every person should have plenty of
fresh air.

6. Any room with people in it requires no air changes.

7. One air change an hour is not sufficient for people in the building.

8. Air conditioning system is not used in industrial buildings.

9. The control of air purity can be achieved in various degrees.

10. Air conditioning systems don’t vary in complexity and cost.

17. OTBeTBbTE HA CIICAYIOLIHE BONPOCHI K TEKCTY.

. What is air-conditioning?

. What purposes is air conditioning used for?

. Where is air conditioning used?

. What do you know about ventilation of buildings?

. Does ventilation receive proper attention in house buildings?
. How many air changes per hour should be in the building?

. Why is one air change an hour not sufficient?

NN Bk W N~

18. CocTaBbTe IJIaH TEKCTA.

19. IlepeckakuTe TEKCT MO MJIAHY He MeHee YeM 6 MmpeasioKeHusIMH HA aH-
INIMACKOM fI3BIKE.

20. ITpoutuTe TeKkcT 0€3 cjoBaps M HaiiauTe oTBeT Ha Bompoc “What does
the term air conditioning mean?”

The term air conditioning has been so widely and loosely used that the students
should be careful in trying to understand its true meaning. For many years we have
introduced air into buildings after heating, dehumidifying and in some cases, cooling
it, and we have called that process ventilation. In recent years much greater stress
has been laid on the treatment of air as compared with circulating it merely through
the building, and we now call the process air conditioning.

The factors which are of importance in air conditioning are many and unfortu-
nately the term is sometimes used to refer only to minor factors such as cleaning and
circulating of air. It is important that the engineer should exactly realize what an air
conditioning system does and what it does not do, and what results can be expected
from the system.

21. IlepeBennTe TEKCT CO CJIOBAPEM.

A. The Stockholm TV tower was built with slip from, the concrete being poured at
a rate equivalent to a rise of about 12 ft a day. The structure is anchored to bed — rock
by 72 prestressed steel rods of 1/4 in. in diameter, buried to depth of about 26 ft.
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The ventilation installation comprises 18 separate systems and serves three prin-
cipal purposes: the ventilation of general 18 areas, the cooling of telecommunica-
tions equipment, and the air conditioning of the restaurant. A total of 65 fans and air
treatment units are housed in fan rooms on 8 storeys.

B. The cities of Liverpool and Birkenhead are joined by a tunnel which goes
under the river. It is one of the greatest underwater tunnels in the world. Its total
length is over two and a half miles. From the very start of its construction it was
realized that the ventilation of a tunnel of such length, which was to be used vehi-
cles (cpenctBa nepeasuxenusi) propelled by internal combustion, would be a very
difficult problem. Finally, a system of ventilation was adopted in which air is blown
into the tunnel through ducts at roadway level (TpyOsi, nposio’keHHbIE HA yPOBHE
noporu) and drawn off (otBonutcst) along the roof through exhausts (Bbimyckubie
OTBEPCTHUSA).

22. IIpoyTHTE TEKCT W 03arJIaBbTe.

Ventilation on the Moscow Metro is carried out by a very ingenious air-supply
system. Millions of cubic meters of pure air are pumped into the stations as a whole
factory equipped with powerful pumps and fans is required for the purpose. It is
remarkable about the whole ventilation system of the Moscow Metro that all that
equipment is completely out of sight. Several Metro stations have automated remote
controlled air conditioners and passengers simply take all this for granted.



UNIT 3

1. IlpouTuTe cieayomue HHTEPHANMOHAJILHbIE CJI0BA U HAWIMTE UX pyc-

CKHE 3HAQYCHUA:

1) modern

2) gas

3) intensive

4) natural

5) manufacture

6) utilization

7) economic

8) refrigeration

9) commercial
10) to classify

a) PKOHOMUYECKUH, BHITOHBIN, TOXOTHBIN
b) Npou3BOACTBO, U3TOTOBJICHUE

C) KJIaccupuIpoBaTh

d) ras

€) MTHTECHCHUBHBIM

f) ToproBbIii, KOMMepUECKU

g) COBPEMEHHBIN, HOBBII

h) ecTecTBeHHbIN, HATYpaTbHBIN

1) YTUITU3AIIMsI, UCTIONH30BAHUE

J) OXJaXKeHUE, 3aMOPAKHBAHNC

2. 3anoMHMTE 3HAYEHUS CJeayrouux CJioB 1 CJIOBOCOYETAHUM 151 Jy4uiero

NMNOHUMAHUA TEKCTa:

indispensable

modern amenities
exploration

source of heat
combustible, fuel aases
gas pipeline ra3oBsIit
gas main

water supply pipeline
ramified network
carbon monoxide
hydrogen

sulphide

poisonous matter
sewer

distribution and service line

careless handling

explosion

a system of underground municipal
utilities

COBEPIIICHHO HEOOXOAUMBII
COBpEMEHHbBIE y100CTBa

WCCJIEIOBAaHUE

WCTOYHUK Terjia

TOPIOYHE Ta3bl

TpyOOIpOBOI

ra3omnpoBO.l

TpyOOIPOBO/T BOJOCHAOKEHUS
pa3BETBIICHHAS CETh

OKHCBH yTIIepoja

BOJIOPOT

Cyb(U, CEpPHUCTOE COCTUHECHUE
OTpPAaBJISIONIEE BEIIECTBO
KaHaJIM3aIMOHHAas TpyOa
pacnpeieTUTeNbHBINA U CITYKEOHOU TPY-
0o1poBoa

HeOpexxHOe oOpalleHne

B3pbIB

CUCTEMA TOPOACKUX KOMMYHAJbHBIX CO-

OPYKECHUM
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3. ITonGepure 3Ha4YeHNSI K CJACAYIOIIMM AHIVIHICKUAM CJIOBAM:

use TUTI
heat YUPEKICHHUE

amenities IIECHHOCTD, 3HAUCHUEC

source IepeI0BOU

establishment TEILIO0

type WCTOYHUK

value ynotpeoiieHue, IpUMEHEHNE
advanced pacmpeneneHue

distribution yao0CTBO

4. IlepeBeaure ciaeayLue CJ10BOCOYCTAHUS:

part of modern amenities; natural gas; at present; large-scale; economic use;
source of heat; water heating; heating value; fuel gases; combustible gases; types of
fuel; poisonous matter; careless handling; start-up; heat source; ramified network.

5. Onpenenure no cyppukcaMm Kakue M3 JAHHBIX CJIOB SBJISIIOTCH Cylle-
CTBUTEJbHBIMH, 2 KAKHE — NMPUJIATaTeIbHbIMH; NepeBeIuTe UX:

indispensable, amenity, intensive, exploration, natural, manufacture, utilization,
economic, economical, convenient, refrigeration, commercial, establishment, com-
bustible, advanced, poisonous, matter, electric, quality.

6. Ha3zoBuTe aHIVIMIICKHE IVIAr0JIbl, OT KOTOPbIX 00pa30BaHbI CJIeAyIOIUe
CyllleCTBUTEIbHbIE; MIepeBeAuTe UX:

exploration, utilization, use, refrigeration, establishment, handling, intoxication,
distribution.

7. Haiigure B Tekcre “Gas Supply” npeasioxkeHue B CTpaiaTeJIbHOM 32J10T¢;
nepeBeauTe UX.

8. IIpoutuTe M MepeBeAUTE TEKCT.

GAS SUPPLY

Gas supply is an indispensable part of modern amenities. Gas supply is widely
used now. With an intensive exploration of finding natural gas it has gradually replaced
the manufacture in its utilization. At present natural gas is put to large-scale economic
use. The main 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.

Natural gas supply is used also as a heat source in commercial establishments.

Combustible gases are one of the most advanced types of fuel. Like all fuels
combustible gases are classified according to their heating value. Fuel gases contain
carbon monoxide, hydrogen, sulphide and highly poisonous matter.
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Careless handling of fuel gases may lead to explosions, fires and intoxication.

Cities are provided with a ramified network of water-supply pipelines, sewers, gas
pipelines, heat-supply pipelines, electric cables, communication lines and the like.
These lines are usually laid under streets, forming a system of underground munici-
pal utilities.

Gas system consists of gas main, distribution and service line.

The construction of gas pipelines should be checked for quality at all stages,
especially before start-up.

Note to the text
and the like ¥ TOMY MOA00HOE

9. K ka0l 1aHHOH mape CJI0B NMoadepuTe PycCKOe CJI0BO C TeM KOPHeM,
YTO U AHIVIMHCKOE CJI0BO:

Obpasey: natural — ecTecTBEHHBIN (HATYpaJbHbIN).
a) modern — COBpPEMEHHBIN, HOBBIH (...);

b) intensive — HampsiKEHHBIH (...);

¢) manufacture — TIPOU3BOJICTBO, U3TTOBICHUE (...);
d) utilization — ucnons3oBanue (...);

1) economic — BBITOJIHBIH (...);

f) communication — cBs3b, cooO1ieHue (...);

g) municipal — ropojckoii (...);

h) construction — cTpoOUTEIBCTRO (...).

10. Ykaxure, K KAKHM a03a11aM TEKCTa MOI'YT CJIY:KUTh 3ar0JIOBKAMM JAHHbIE
NPeAJI0KeHHsI; PACIOI0KUTEe UX COIVIACHO MOCJIeI0BATEIbHOCTH M3JI0KEHUsI.

1. A system of underground utilities.
2. The use of gas supply.
3. The properties of combustible gases.

11. Crpynnupyiite cjexyroumue nNpeajioKeHus Mo JaHHbIM TeMaM:

a) heating;

b) air conditioning;

c) ventilation;

d) gas supply.

1. Natural gas supply is used also as a heat sources in commercial establishments.

2. In industrial buildings three types of ventilation are in use so as to control
dangerous gases and dusts.

3. Heating in Moscow and in other cities costs the inhabitants very, very little.

4. As for the purpose air-conditioning system may be described as winter, sum-
mer and all-year.

5. Gas supply has come to be very widely used.

6. In buildings such as homes, the leakage of air through cracks in doors and
windows is usually sufficient.
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7. The main utilization of natural gas is as a clean, convenient, economical
source of heat.
8. Certain industrial process requirements and human comfort are the two major
factors to be considered when designing an air-conditioning system.
9. The main purpose of ventilation is to carry away excess heat and odours.
10. Nearly all the flats have central heating.
11. Rules have bean established for the testing and acceptance of gas mains and
pipelines in cities and industrial plants.
12. Houses heated by stores are found on the outskirts of the city.
13. There are two kinds of combustible gases — naturally occurring and manu-
factured.
14. Air conditioning is meant for the control of temperature, humidity, purity and
motion of the air in an enclosure.

12. BoccTaHoBUTE 10 NAMATH (HA PYCCKOM SI3bIKe), B KAKOM KOHTEKCTe YII0-
MHUHAKOTCH CJeyIolIie AHIVINICKIE CJIOBOCOYETAHUS.

1. ... may lead to explosions, fires and intoxication.
2. ... are classified according to their beating value.
3. ... and highly poisonous matter.

13. Beipa3uTe coriacume WM Hecorjiacue cCjieaylomux yrBepxaeHuii. Uc-
M0JIb3YSl BHIPAKEHUS:

As far as I know; Properly speaking; It goes without saying; Don’t you know?;
If I’'m not mistaken; Oh, no. Indeed no; By the way.

1. Combustible gases are used in dometic and industrial installations.
. Combustible gases are one of the most advanced types of fuel.

. Combustible gases are used instead of ventilation.

. Fuel gases contain carbon monoxide.

. There ere many kinds of combustible gases.

. Air conditioning and gas supply are very closely connected.

AN D KW

14. OTBeTHbTE HA BONPOCHI.

. What do fuel gases contain?

. What may lead to explosions?

. Where is gas supply used?

. What is gas supply used for?

. What does gas system consist of?

N AW N -

15. IlepeBeauTe HA AHIVIMICKU A A3BIK.

1. 'a3 — HeoTbeMIIeMasi YaCTh COBPEMEHHBIX Y10OCTB.
2. IlpupoaHblil Ta3 UCHONB3YETCS KaK YUCTBINA, YIOOHBIA U SKOHOMUYHBIA HC-
TOYHHK TEIIA.
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3. l'oprounie ra3pl — OU€Hb BBHITOJHOE TOTUIUBO.

4. Toprouurie ra3bl KIACCUPUIIUPYIOTCS COTIACHO CBOMM TETJIOBBIM LIEHHOCTSM U
COCTOSIT U3 HECKOJIbKHX Ta30B.

5. HeGpexxHoe obOpariieHre ¢ roprodMMu ra3aMu 04eHb OTacHO.

6. ['a30BbIii TPYOOIPOBO/I MTPOKIIAIBIBAETCS MOJT YIAUIIAMHU TOPOIOB.

7. Cuctema ra3oCHa0XKeHHUSI COCTOUT M3 OCHOBHOM MarvcTpaliu, pacrpeneiu-
TEJIBHBIX U CIIYKEOHBIX TPYO.

8. CTpoUTEeNbCTBO ra30BOT0 TPYOOIIPOBOA IOJKHO KOHTPOJIUPOBATHCS COTTIAC-
HO MpaBWJIaM Ha BCEX CTAIMSIX.

16. Ilepecka:xxkure Tekcer “Gas Supply”.



ADDITIONAL MATERIAL FOR HOME-READING
SOLAR HEATING SYSTEMS

Sunshine can be converted directly into heat. In this form it has several advantages
over conventional fuels: it is clean; it is nonpolluting; and it is virtually inexhaustible.
However it is also intermittent. Thus one big difference between solar heating systems
and conventional ones is the necessity of storing energy in the form of heat.

A suitable heat-storage tank should maintain desired levels of temperature
for 2 consecutive days without direct sunlight when the heat supply cannot be
replenished.

In solar heating systems, the principles of operation are simple. Solar collectors
are situated where they will have maximum exposure to sunlight. A dark surface in-
side the collector absorbs the solar radiation and converts it to heat. Retention of this
heat is made easier by a natural phenomenon known as “green house effect”. Radia-
tion which passes easily through glass or clear plastic in the form of light cannot pass
back out in the form of heat, because the wavelength is much longer. It is thus trapped.
A fluid (for example, air and water) passed through the collectors transfers this heat
either to fulfil an immediate demand or to be stored for later use. Rat plate solar col-
lectors are the most common. They are easy to install. They can also function to some
extent even on days that are overcast. Stationary collectors are usually installed on
a south-facing wall or roof and inclined to take best advantage of the winter sun,
which is very low in the sky. For optimum performance, the collectors should be in-
clined above the horizon at an angle equal to the local latitude plus 10 degrees.

Heat is captured better in collectors with a second cover. This is especially im-
portant where heat loss is a serious problem. In general, the better insulated double-
glazed collectors are recommended for cold northern climates, but single-glazed
once are perfectly adequate for warm climates.

All collectors have insulating material along the underside, but those intended
for use in cold climates should be especially well protected against heat loss to
the building or the environment.

In south countries specialists design and build solar power systems for sher-
pherd’s homes. It makes life and work more comfortable for shepherds and agri-
cultural workers who have to spend long spells in the desert. With the aid of solar
power system people in the desert are able to use a television and other electric ap-
pliances.
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HEATING. VENTILATING. CONDITIONING

Heating. There are many different types of standard heating systems. Central
heating is often used in cold climates to heat private houses and public buildings.
Such a system contains a boiler, furnace, or heat pump to heat water, steam, or air,
all in a central location such as a furnace room in a home. Water is often used as
the heat transfer medium. The system also contains either ductwork, for forced air
systems, or piping to distribute a heated fluid in radiators to transfer this heat to
the air. The term radiator in this context is misleading since most heat transfer from
the heat exchanger is by convection, not radiation. The radiators may be mounted on
walls or buried in the floor to give floor heat.

At all systems of heating except the simplest systems have a pump to circulate
the water and ensure an equal supply of heat to all the radiators. The heated water
can also be fed through another heat exchanger inside a storage cylinder to provide
hot running water.

Forced air systems send heated air through ductwork. During warm weather
the same ductwork can be used for air conditioning. The forced air can also be fil-
tered or put through air cleaners.

Heating can also be provided from electric, or resistance heating using a filament
that becomes hot when electric current is caused to pass through it. This type of heat
can be found in electric baseboard heaters, portable electric heaters, and as backup
or supplemental heating for heat pump (or reverse heating) system.

The heating elements (radiators or vents) should be located in the coldest part
of the room, typically next to the windows to minimize condensation and offset
the convective air current formed in the room due to the air next to the window be-
coming negatively buoyant due to the cold glass. Cold air drafts can contribute sig-
nificantly to subjectively feeling colder than the average room temperature. There-
fore, it is important to control the air leaks from outside in addition to proper design
of the heating system.

The invention of central heating is often used by the ancient Romans, who in-
stalled a system of air ducts called a hypocaust in the walls and floors of public baths
and private villas.

Ventilating. Ventilating is the process of “changing” or replacing air in any space
to control temperature or remove moisture, odors, smoke, heat, dust, bacteria, car-
bon dioxide, and to replenish oxygen. Ventilation includes both the exchange of air
to the outside as well as circulation of air within the building. It is one of the most
important factors for maintaining acceptable indoor air quality in buildings. Meth-
ods for ventilating a building may be divided into mechanical/forced and natural
types. Ventilation is used to remove unpleasant smells and excessive moisture, intro-
duce outside air, to keep interior building air circulating, and to prevent stagnation of
the interior air.

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

Kitchens and bathrooms typically have mechanical exhaust to control odors and
sometimes humidity. Factors in the design of such systems include the flow rate
(which is a function of the fan speed and exhaust vent size) and noise level. If duc-
ting for the fans traverse unheated space (e.g., an attic), the ducting should be insu-
lated as well to prevent condensation on the ducting.

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

Natural ventilation. Natural ventilation is the ventilation of a building with out-
side air without the use of a fan or other mechanical system. It can be achieved
with openable windows or trickle vents when the spaces to ventilate are. In more
complex systems warm air in the building can be allowed to rise and flow out upper
openings to the outside (stack effect) thus forcing cool outside air to be drawn into
the building naturally through openings in the lower areas. These systems use very
little energy but care must be taken to ensure the occupants’ comfort. In warm or hu-
mid months, in many climates, maintaining thermal comfort solely via natural venti-
lation may be so conventional air conditioning systems are used as backups. Air-side
economizers perform the same function as natural ventilation, but use mechanical
systems’ fans, ducts, dampers, and control systems to introduce and distribute cool
outdoor air when appropriate.

Air conditioning. Air conditioning and refrigeration are provided through
the removal of heat. The definition of cold is the absence of heat and all air conditio-
ning systems work on this basic principle. Heat can be removed through the process
of radiation, convection, and Heat cooling through a process called the refrigeration
cycle. The conduction mediums such as water, air, ice, and chemicals are referred to
as refrigerants.

An air conditioning system, or a standalone air conditioner, provides cooling,
ventilation, and humidity control for all or part of a house or building.

The refrigerant cycle consists of four essential elements to create a cooling ef-
fect. The system refrigerant starts its cycle in a gaseous state. The compressor pumps
the refrigerant gas up to a high pressure and temperature. From there it enters a heat
exchanger (sometimes called a “condensing coil”’) where it loses energy (heat) to
the outside. In the process the refrigerant condenses into a liquid. The liquid refti-
gerant is returned indoors to another heat exchanger (“evaporating coil”’). A mete-
ring device allows the liquid to flow in at a low pressure at the proper rate. As
the liquid refrigerant evaporates it aborbs energy (heat) from the inside air, returns to
the compressor, and the cycle repeats. In the process, heat is absorbed from indoors,
and transferred outdoors, resulting in cooling of the building.

21



Central, “all-air” air conditioning systems are often installed in modern resi-
dences, offices, and public buildings, but are difficult to retrofit because of the bulky
air ducts required. A duct system must be carefully maintained to prevent the growth
of pathogenic bacteria in the ducts. An alternative to large ducts to carry the needed
air to heat or cool an area is the use of split systems. These systems, although most
often seen in residential applications, are gaining popularity in small commercial
buildings. The evaporator coil is connected to a remote condenser unit using piping
instead of ducts.

Dehumidification in an air conditioning system is provided by the evaporator.
Since the evaporator operates at a temperature below dew point, moisture in the air
condenses on the evaporator coil tubes. This moisture is collected at the bottom of
the evaporator in a condensate pan and is removed by piping it to a central drain or
onto the ground outside. A dehumidifier is an air-conditioner-like device that con-
trols the humidity of a room or building. It is often employed in basements which
have a higher relative humidity because of their lower temperature (and propensity
for damp floors and walls).

Allmodern air conditioning systems, down to small “window” units, are equipped
with internal air filters. These are generally of a light weight gauze-type element, and
must be replaced as conditions warrant (some models may be washable). For exam-
ple, a building in a high-dust environment, or a home with furry pets, will need to
have the filters changed more often than buildings without these dirt loads. Failure
to replace these filters as needed will contribute to a lower heat-exchange rate, resul-
ting in wasted energy, shortened equipment life, and higher energy bills; also low air
flow can result in “iced-up” or “iced-over” evaporator coils, and then there is no air
flow at all. Additionally, very dirty or plugged filters can cause overheating during
a heating cycle, and can possibly result in damage to the furnace unit or even fire.

It is important to keep in mind that because an air conditioner moves heat from
the indoor (evaporator) coil to the outdoor (condenser) coil, the latter must be kept
just as clean as the former. This means that, in addition to replacing the air filter at
the evaporator coil, it is also necessary to regularly clean the condenser coil. Fai-
lure to keep the condenser clean will eventually result in harm to the compressor,
because the condenser coil is responsible for discharging both the indoor heat (as
picked up by the evaporator) plus the heat generated by the electric motor driving
the compressor.

Outside, “fresh” air is generally drawn into the system by a vent into the evapo-
rator section. Adjustment of the percentage of return air made up of fresh air can
usually be adjusted by manipulating the opening of this vent.

DIFFERENT METHODS OF HEATING AND VENTILATION

Various methods of heating 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.
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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.

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. They may be summarized thus: open fires, burning coal or
coke; slow combustion stoves, burning coke or anthracite; gas fires; gas convectors;
electric fires; electric convectors.

There are many other 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 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 gene-
rally 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:

1) fuel and ashes are kept outside the occupied spaces;

2) individual fuels are not required;

3) cleanliness;

4) equable temperature maintained in all parts, easily controlled automatically.

The disadvantages are:

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

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

3. 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 ist 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.

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.
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Building bylaws 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 equal 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 bylaws in this respect are useless un-
less 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.

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 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.

Natural ventilation. Small domestic buildings, offices, hotels, and other places
with small floor areas are ventilated by natural means depending largely upon the pro-
vision of suitable inlets and outlets. The fittings used are too well known to set down
in detail, but briefly they comprise: windows, lantern lights with sides to open, fan-
lights, hopper sashes, revolving cowls, draught window boards, valves and air vents,
“hit and miss” ventilation, 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 realise 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 desin-
ged with skill.

Artificial ventilation. In the case of large floor areas, such as we have in design
for theatres, factories, large public halls, and other similar buildings, it is necessary
to resort to artificial ventilation.

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.

Fans are usually driven by electric motors, but other power may be utilised where
electricity is not available.
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With the vacuum ventilating system there is no control of the incoming air; there-
fore 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; con-
veniently placed outlets abstract the vitiated air through ducts controlled by an ex-
traction fan of 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, wa-
shers 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 fol-
lows: 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 am-
monia refrigerating plant supplying cold water instead of hot water from the boiler.

From the foregoing description it will be seen that the plenum system compli-
cated and needs skilled attention for maintenance. The system must be frequently
examined, otherwise a breakdown has serious consequences. For this reason it is
advisable to duplicate the fans.

Hot water supply to buildings. For domestic purposes the water is generally
heated by means of a boiler at the back of a fireplace or by an independent boiler in
the kitchen, burning coke or other suitable fuel.

Tank and cylinder systems. A typical system installed in a small house with
the well-known “boot boiler” is shown in 12 ft. This type of range boiler is economi-
cal and thoroughly efficient. Sometimes two boilers are interconnected, one behind
the kitchen range and the other in the living-room or elsewhere. This arrangement
has the advantage of supplying hot water irrespective of which fire is in use. An in-
dependent boiler is nowadays frequently specified in place of the kitchen-range type.

Distributing mains. The distributing mains generally extend along the streets,
and are laid deep enough to avoid injury from frost and heavy traffic.

The mains vary in size. They are usually of an internal diameter of 4 in. and up-
wards, and made of cast iron with caulked-lead joints or flanged joints. The caulked-
lead socket and spigot joint is still extensively used for cast-iron mains of all de-
scriptions. Occasionally, however, it is advantageous to use flexible joints which
permit movement between adjacent pipes sufficient to enable bends to be negotiated
without the use of specials.
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Asbestos-cement pressure pipes are also popular and are generally accepted for
water mains and extensions.

Type of supply. The water supply may be intermittent or constant, usually the lat-
ter, whereby the mains are always full of water. By a constant system is meant a system
whereby the mains are constantly under pressure. The drinking water is taken direct
from the rising main, and consequently it is only necessary to provide a small storage
system sufficient for the hot water supply. In cases where the water is turned off perio-
dically, the system is known as the intermittent supply. In this system, large storage
tanks are necessary for the water, which is supplied for a short period each day.

The constant system has the following advantages over the intermittent supply:

1. The mains are always full and an adequate supply of water may be obtained
at any time.

2. The danger of drinking water becoming contaminated is lessened owing to
a direct supply from the main and the avoidance of large storage cisterns.

3. The pipes, constantly under pressure, are less liable to deteriorate. With the in-
termittent supply, a vacuum may be created causing a strain on the pipe joints which
may lead to gradual leakage.

4. In order to maintain a good fire-fighting service, a constant supply is neces-
sary for the fire hydrants. An abundant supply of water can be obtained in the case
of fire.

The chief advantage of the intermittent supply is the saving of water, but the con-
stant system is usually preferred.

Service pipes. The service or supply pipe may be lead, copper, wrought iron, or
steel. Lead pipes are extensively used, and the weight in proportion to the diameter
will vary slightly in accordance with the regulations of the water authorities.

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

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 ef-
fects 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.
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