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INTRODUCTION

This course is for the students studying English dcientific and technical
purposes (ESP). These educational materials argnaelsfor the students of the
2st course of specialty “Heat and gas supply anttileéon” to develop their
knowledge and skills in English language.

The manual is based on the authentic texts comgeitanglish for heat and
gas supply and ventilation. It also has the tasksdading, translating, lexical and
grammar tasks. It has two parts: English for heat gas supply and ventilation
and supplementary texts.

The manual can be also recommended for studerntstady. It is expected
to teach students working at English texts on tb&in, to increase the level of

their knowledge and to form foreign communicatieenpetence.



UNIT 1
1. Read and translate the text:

WATER AND AIR POLLUTION PROBLEMS

Water and air pollution are the two main factorsattidestroy the
environment in big cities. Paris has no industry,tlse Seine is not polluted by
industrial effluents but by sewer waters. Howevis problem is being solved by
building pollution control stations in a Paris sdiuThe sewage is channeled into
them and cleansed before it goes into the Seinenwisiting these installations,
one can often see how pure water the processed wat¢he engineers who work
there drink it quite cheerfully.

Water is purified by mechanical and biological neets. The purified water
is treated with chlorine and released into thersye@vhence it enters the water
supply systems where it undergoes further and freatment.

Air is mainly polluted by heating systems and cai#hen you look at a
modern city from a hill top you get the impressadrvapour (smog) lingering over
the city especially when there are no winds whiah air the city. However, when
there is no wind they have smog. As regards heatnmagut and gas are used rather
than coal for last years. The poisoned air is tbetrmodern quarters of the city.
District heating is an effective method. Severahtfend-power plants generate
steam, which is piped underground all round the cit

As for cars you know, of course, how heavy trafficin big cities. The
slower the traffic, the more exhaust fumes ares hoblem will be solved in the
near future.

The acuteness of the problem depends on how weeltdhntry is developed
and on the number of the cars. Many of these pnablre international in nature.

2. Find the Russian word with the same root as thEnglish:

1. industry IPOMBIIIEHHOCTh 7. SMOQ I'yCTOM TyMaH C

2. channel MYCKAaTh 10 KaHATy JIBIMOM U KOTIOTHIO
3. process o0OpabaTbIBaTh 8. effective 3¢ (HeKTUBHBIN

4. method CIoco0 9. generate IIPOU3BOIUTh

5. chlorine XJIOp 10. international  mexmyHapOIHBII
6. modern COBPEMEHHBI 11. nature XapakTep

3. Match the words from the left-side column with heir translation from the
right-side column:

pollution control stations OYEeHb 3arps3HEHHbIN palloH
industrial effluents TEIIO U 3JICKTPOCTAHIUH
processed water BBIXJIOTIHBIC T'a3bl

treated with chlorine I0JIBEPIaThCsl OUNCTKE

purified water COBpEMEHHbBIEC TPEOOBAHHUS

water supply system OYUCTUTEIIBHBIE COOPYKEHUS
undergo purification [CHTPAJIM30BaHHOE TEIIOCHAOKCHHE
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heating systems MIPOMBITIUICHHBIC CTOYHBIE BOJIBI

air the city OCTPOTa IIPOOJIEMBI
modern requirements 00pabOTaHHBIN XJIOPOM
a heavily polluted area CHUCTEMa BOJOCHA0KEHHUS
district heating IPOBETPHBATh BO3IyX
heat and power plants CHUCTEMBI OTOILICHUS
exhaust fumes oOpaOoTaHHas BoJa
to pipe steam underground MOJIaBaTh Map IO MOJ3EMHBIM TPyOaM
acuteness of a problem OUHIIICHHAS BOJAA
UNIT 2

1. Read and translate the text:
HEATING, VENTILLATION AND AIR CONDITIONING

When designing a small home that is to be air-dmmid, many factor

must be considered to achieve economical instatiatnd low operating costs.

A system controlling the temperature, humidity diftéring of the air is adequate
for home conditioning.

Units with very accurate controls, as used in imdlalsor large commercial
installations are not required for small residence

A house to be efficiently and economically air-citiethed should be

designed so that the heat gain is as low as pessilis is achieved by proper
orientation, location of glass areas, insulationl aentilation of roof. Natural
elements such as trees, planting and water areafddbe utilized to provide shade
and cooling.

For the sake of economy and efficiency in the simathe the central core

plan is often advised. The central service corelmag$ollowing advantages:

1. Economical structure. 2. Grouped plumbing. 3ickent ductwork. 4. Flexibility
of plan around core to utilize orientation.

The air conditioning unit should be located in teater of the plan to

minimize ductwork and insulation. Oversize unite as inefficient as undersized
conditioning units. The proper unit that will operateadily, rather than in surges
of cooling periods, will provide better results,chase between surges humidity
builds up and destroys the comfort balance. Idgatior humidity is 50%.

The cost and availability of electricity and wastrould be obtained to estimate
operating costs of equipment. If supply of water limited or expensive,
conditioning systems with water saving devicesrmeessary.

consider YYUTHIBATH

achieve JOCTUTATh, ITOJTy4aTh
humidity BIIAYKHOCTD

require TpeOOBaTh

provide oOecreYrBaTh
advise COBETOBAThH
ductwork TPYOOIIPOBO/T



flexibility THOKOCTH

steadily IIOCTOSTHHO

surge IOJTBEM, POCT

build up CO3/1aBaTh MOCTEIEHHO

destroy paspymaTh

equipment o0opyi0BaHNE

availability HaJIYHUEC

obtain HOJTy4aTh

estimate OIICHUBATH

expensive JIOpOToi

necessary HEOOXOIUMBIN

2. Find the Russian word with the same root as thnglish:

economical YKOHOMHUYHBIH design MPOEKTHUPOBATH

control KOHTPOJIMPOBATh orientation pa3MelieHue,

filter buIBTPOBATH, yCTaHOBKA
HPOIICIKUBATH natural €CTECTBEHHBIN

adequate cooTBeTCTByOImMKK  Utilization HCIIOJIb30BaHUE
TpeOOBaHUSIM structure COOpYKEHHE,

accurate TOYHBIN KOHCTPYKIIUS

commercial 3aBOJICKOM minimize YMEHBIIIATh

residence KUIbE, TOM conditioning KOHIMIIHOHUPOBAHUE

efficiently parroHaIbHO limit OTpaHUYUBATH

efficiency 3¢ (HEeKTUBHOCTH

efficient palroHaIbHbBIN

3. Match the words from the left-side column with heir translation from the

right-side column:

to be air conditioned
economical installation
home conditioning
accurate control
commercial installation
small residence

heat gain

glass area

natural elements

central core plan
air conditioning unit
oversize unit
undersize unit
cooling period
comfort balance
operating costs
water saving device

yBEJIMYCHHUE TeIlIa

TOYHAs PEryJIMPOBKa

TUTOINA/b 3aCTCKICHHUS
BOJIOM3MEPUTEIILHBIC CUCTUNKH

TEKyIUe (IKCIUTYTAllMOHHBIC) PACXOIbI
BpPEMsI OXJIKICHUS

HPOCKT C YCTAHOBKOW 00OPY/IOBAaHUS B IICHTPE
YCTPOHCTBO MEHbIIIE 3aJaHHOTO pa3mMepa
YCTPOHCTBO KOHAUITMOHUPOBAHUS BO3IyXa
POBETPUBATH

€CTECTBEHHBIC (IPUPOJIHBIC) FIEMEHTHI
YPOBEHb KOM(popTa

JIOMAIIIHee KOHIUIIMOHUPOBAHUE
HEOOJIBIIION KUIOHU IOM

YCTPOUCTBO 0OJIbIIIE 3aJaHHOTO pa3Mepa
3aBOJICKast yCTaHOBKA

9KOHOMHYHAsS YCTAHOBKA
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UNIT 3
1. Read and translate the text:

WATER AND WATER SUPPLY

Centralized water supply dates back to 2500 BC.igxicEgypt had
complex engineering structures for the purpose.t¥ehis day the percentage of
the population enjoying centralized water supplytio® African continent and in
Asia, too, is very low.

In our country, at the time of the Revolution ofLT9 only one third of the
towns had running water laid on, and, then, adeg amly in the central part of the
town. In the pre-war period of industrial developmeunning water reached
millions of flats all over the country. Water suppif the systems are practically all
in the western and central parts of European Rus®ige destroyed during the war
and had to be built anew.

Fresh water shortage was first mentioned soon #feeend of the Second
World War. The first to feel the stint was Europplée problem came to many as a
complete surprise, something in the nature of asxpected “catastrophe”. This
catastrophe, however, should have been foreseeit,f@dlows logically from the
development of human life on our planet and of Mandustrial activity.

In the absence of centralized water supply, a naando with about 25 litres
of water a day for his various personal needs. iButhe modern city water
consumption per person is much higher. An aver&d@®® to 500 litres of water is
spent daily on household and sanitary needs peinbraditant of a modern city.
You can see this vastly exceeds the necessary ommiwf 25 litres. Why the
discrepancy (difference)? Not because people ldsietaps open. Because water
IS so abundant nobody thinks twice about takindv@a®r, or a bath, using the
washing machine, washing the car, etc. The voluidnevater consumption is
indicative not only of the efficiency of the wateupply but also of the
population’s living standards.

One need in water is growing. Simultaneously, tlebgs population is
growing. In the past century the consumption ofewat the world’s largest cities,
such as Paris, London, Berlin and Moscow, has gr@vto 100 times. During the
famous heat wave of 1972 Moscow “drank” almost 6,000 cubic metres of
water a day. This staggering figure seems to awonfire immediacy of the water
dearth problem. In actual fact, however, the pnobd®nsists not so much in where
to get pure water but in how to deliver it to whpe®mple need it.

date back OTHOCHTCS

enjoy 3]1. UMETh

low HU3KHAH

lay on IPOKJIaIbIBATh

pre-war JTOBOEHHBIMN

shortage HEXBAaTKa, HEJOCTATOK

stint OrpaHUYECHHUE, IIPENIEII;, OTPAaHUYNBATH
complete TIOJTHBIH



unexpected
foresee
follow
human
absence
various
consume (consumption)
average
spend
household
inhabitant
exceed

tap
abundant

be indicative
grow

globe
stagger
iImmediacy
deliver

HEOKHIAHHBIN
NPEABUJIETD

CJIEN0BaTh

YEJI0BEUYECKUN

OTCYTCTBHUE

PA3JIUYHBIN

notpedaTh (moTpedieHue)
CpeIHHM

TPaTUTh

CEeMbs

KUTEIb

IIPEBBIIIATH

KpaH

UMEIOIINNCS B U300UTUU
YKa3bIBaTh, IOKA3bIBATh
pacTu, yBEIUYUBAThCS
3€MHOM 1Iap

nopaxkaTh, NOTPSCATh
0e30TJIaraTeIbHOCTh, HEOTJIOKHOCTD
JOCTABIIATh

2. Find the Russian word with the same root as thEnglish:

centralized LCHTPaIbHBIN logically Jloruuecku
complex CIIOXKHBIN industrial activity —mpombinieHHas
engineering TEXHUYECKHE JCSATEIIbHOCTh
structures COOpYKEHUS personal

sanitary JTUYHBIHI
industrial npombinuieHabn  efficiency TMTHEHUYECKHUI
practically MPAKTHYECKH figure 3¢ (HEeKTUBHOCTH
surprise yIUBIICHUE actual fact udpa
nature XapaxkTep B JICICTBUTEILHOCTH

3. Match the words from the left-side column with heir translation from the

right-side column:
centralized water supply
running water

water supply system
fresh water shortage
water consumption
washing machine
living standard

pure water

globe’s population
water dearth problem
heat wave

CTUpaJIbHasl MallluHa
mpoOJieMa HEXBaTKU BOJIbI
noTpeOIeHre BOIbI
[IEHTPaJIM30BaHHOE BOJOCHAOKEHHUE
HACEJIEHNUE 3€MHOTO 1apa
BOJIONIPOBO/T

qHuCcTas BOJA

3]11. CWJIbHAs Kapa

CHCTEMa BOJIOCHAOKECHUS

YPOBEHB KU3HU

HEXBATKa MIPECHOW BOJBI
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UNIT 4
1. Read and translate the text:

WATER POLLUTION IN THE USA

The problem of solving pollution from the technicadw-point has turned
out to be more difficult than expected.

First of all, it became evident that in certainem®®irs such great qualitative
changes had taken place that it was practically g#ficult to return them to their
former state. Irreversible changes have taken pratee Great Lakes, because the
disturbances in the organic environment of thedake irremediable.

New types of pollution are being discovered. Noil@ty ago a stable and
dangerous pollutant called PChB (polychlorinatenphienyl) was identified. The
danger is doubled because of the fact that PchBinagates in the bottom
sediments and is preserved in rivers for many ya#es it is no longer dumped
into them. The concentration of this pollutant eyywgreat in the Great Lakes, in
such rivers as the Hudson, the Connecticut, thesis&igpi, the Missouri, the Ohio,
the Sacramento, the Rio Grande, and the Yukon.

The difficulties in combating PChB also lie in tfeet that so far it has not
been accurately established what kind of pollutdmisg about its formation in
reservoirs. The variety of polluting sources isvgr@. The expansion of urban
territories with asphalt-covered roads, the inageas the production and the
complex composition of chemical substances and cmatibns used in everyday
life had led to the increasing role in polluting teriaresources played by the
drainage from the territory of cities, towns antiages. Besides that, the sphere of
water pollution is broadening. During the recentrgethere appeared a new
problem — the pollution of ground water. The potiotof ground water is caused
by a great variety of reasons: numerous waste dsegitered all over the area and
exposed to the influence of rainwater, pollutedase reservoirs, the disposal of
sewage from factories (waste matter as well), haduise of water on oil-fields.

Water supply at the expense of ground water playsngortant role in the
lives of many towns and cities and in the producted foodstuffs. The water
supply of 12-15 million families depends upon indwal underground boring
wells, which have no purifying facilities. 71 pernt of the public water supply is
based upon the ground water. The complexity ofiskae is in the fact that the
physico-chemical processes of the transformatiagradind water are still not fully
explored.

Internal economic and political problems are impeghts to solving the
pollution problem. For several years conflicts hdeen taking place between
private companies, the federal government and titieodaties of separate states.
The Association of the Chemical Industry for examphas declared that it is
unrealistic to expect the modernization of purifytechnology, as required by law.
Quite often local authorities do not plan buildirrg system of second time
purification. Discussions are in the progress, whilolluted water runs into

10



reservoirs creating a threat to the health of g@pfe, and complicating the second
utilization of sewage.

The arms race and the energy crisis have an impadhe problem of
reproduction of water resources. Attempts to oveedhe energy crisis have
brought about the postponement of many water jpgatibn measures.

The problem of providing the country with wateroesces is still far from
being solved.

solve periarhb

turn out OKa3bIBaThCs

expect 0XHJaTh, IOJIAraTh

evident OYCBUTHBII

gualitative Ka4eCTBEHHBIN

take place IPOUCXOAUTh , CIIy4aThCs

irreversible HEoOpaTUMBIit

disturbance HapyIICHHUE

discover OTKPBIBATh

double yJIBaMBaThCsl, OBITH BBOC OOJIBIIIC

bottom JTHO

sediment 0CaJ0K, OTCTOM

preserve COXpaHATh

dump cOpachIBaTh

establish yCTaHABJIMBATh

bring about NPUBO/IUTH

cover OKPbIBATH

lead (led) IIPUBOTUTH

Increase YBEIIMYUBATH

appear HOSIBJISITHCSI

besides KpPOME TOTO

broaden PaCIIAPATHCS

cause BBI3BIBATh, SBJIATHCS MPUUNHON

scatter pazopachiBaTh

expose HIOJIBEpraTh JCHCTBUIO, OCTABJIAThH
HE3aIIUIIIEHHBIM

at the expense of 3a cUeT

foodstuffs MUIIEBbIC TPOTYKTHI

complexity CJII0KHOCTD

issue CIIOPHBI BOIIPOC, podiema

impediment MPETSITCTBUC

declare OOBSBIIATH

require TpeOOBaTh

the meantime TEM BpEeMEHEM

create co3J1aBaTh

threat yrposa

complicate

3aTPYAHATD, YCIOKHATD



impact
attempt
overcome
postponement
provide

CHJILHOE BO3ICHCTBUE, BIUIHUE
ITOIIBITKA

MIPEOJIONETh

OTKJIa/IBIBAaHKE, 3aJICPKKa
o0ecIieynBaTh

2. Find the Russian word with the same root as thEnglish:

reservoir BOJIOEM, BOJIOXPAHHIIIUIIIE COMPOSition COCTaB

B/ sphere 00J1acTh
type YCTOWYMBBIN, CTOUKHUI drainage JIpEeHaKHAS CHCTEMa
stable OTIpECIIATh KaHaJTN3aIus
identify HaKaIIuBaTh individual JTUYHBIN
accumulate 6opotbcs base OCHOBBIBAThCSI
combat pa3HooOpasue transformation npeoOpazoBaHue
variety TOYHO conflict CTOJIKHOBCHHE
accurately  oOpazoBanue private YaCTHBIH
formation  pacmmpenue authority BJIACTH
expansion  ropoacKoii unrealistic HepeaIbHbBIN
urban IIPOM3BOICTBO utilization VCIIOJIb30BAHUE
production  crmoxxHbIH reproduction BOCIIPOU3BOICTBO
complex In progress pa3BHUBATHCS, BECTUCH

3. Match the words from the left-side column with heir translation from the

right-side column:

former state

organic environment
dangerous pollutant
polluting sources
chemical substance
everyday life

ground water

a great variety of reasons
waste dumps

disposal of sewage
underground boring well
purifying facility

public water supply
local authorities

second time purification
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MECTHBIE BJIACTH

YIAJIEHUE CTOYHBIX BOJ

MHOT'O IIPUYHH

OYHCTUTEIILHOE COOPYKEHUE
I'PYHTOBAas BOAA, NOATIOYBEHHBIE BOJBI
KOMMYHaJIbHasl BOJAOIIPOBOIHAS CHCTEMA
CBaJIKa

IIPEIKHEE COCTOSTHUE

DKOJIOTHYECKHU YUCTask OKPYKAOIIast
cpena

BTOpUYHAsI OYMCTKA

BBIKOIIAHHBIN KOJIOJEI IO 3eMJIEN
ONACHBIM 3arpsA3HAIOIINMN areHT
IIOBCEHEBHAS KU3Hb

VICTOYHHKH 3arpsi3HEHUS

XUMHYECKOE BEIIECTBO



UNIT 5
1. Read and translate the text:

WATER RESOURCES OF THE USA

The USA is one of the first countries whose dewvelgeconomy has met
with a shortage of pure fresh water. Such configctituations have been caused
by the exceptionally rapid growth of water consumptand by the constancy of
the size of river runoff. The water crisis begarshow at the beginning of the 60s.
It was then when the gigantic projects were borrrémsport fresh water from
Canada and Alaska to the main territory of the USAthe end of 60s it became
evident that the problem could not be solved byfyiag utilized water.

By spending large sums of money on developing digaesalination plants
it became clear that by channeling the runoff fitw neighbouring territories and
from the ocean an increase in the volume of palutater would be brought
about, which even at present overfills the riverd kakes of the country.

It is the runoff which can be used without a fudigulation of rivers by
hydrotechnical installations. It is possible byy&mg the same volume of water,
which claims great requirements to the qualityh&fiit purification.

The main increase in water consumption takes placéhat sphere of
national economy, where water is necessary pritigif@ cooling purposes — in
industry, especially in heat-power engineering.

How can water losses be replenished? It is negessante the evergrowing
consumption of ground water. The removal of considly greater volumes of
ground water that are taken at present will notinish their total storage for a
long time. Water supply at the expense of groundeiva also convenient to
satisfy the every day necessities of the population

Other reserves that can be used are the water eofottean. A wide
substitution of fresh water for salt water for goglpurposes is assumed, mainly in
heat-power engineering.

Over one quarter of the whole consumption of watdélrbecome possible
due to the use of seawater. As concerning the abewegoned projects according
to which fresh water is to be transported from @anand Alaska and the entailed
possibility to use the great reserves of hydropoofethe western part of the
continent, they have been cancelled.

develop Pa3BUBATHCS

pure YHCTBIN

cause BBI3BIBATh, ABJIATHCS IPUUYNHON
exceptionally YpE3BBIYANHO

rapid OBICTpBIH

growth pocT

constancy IIOCTOSTHCTBO

be born POIUTBCS

become CTaTh, CTAHOBHUTHCS

evident OYEBUIHBIN, IBHBIN

13



solve

spend

clear
neighbouring
increase
overfill

use

recycle

take place
claim

pemarb
MPOBOJUTH, TPATUTH

YUCTBIN, SICHBIN, MOHSITHBIN
COCEIHUUN

YBEJIMUNBATHCS

MEePENOJIHATh

UCII0JIb30BaTh, TPUMEHSITh
MPOXOIUTH MOBTOPHYIO 00pabOTKy
MIPOUCXOJIUTh, CIY4aThCS
TpebOBaTh

2. Find the Russian word with the same root as thEnglish:

economy

situation
gigantic
project

to transport
utilized
regulation
industry
reserve

XO03SIICTBO, 9KOHOMHMKA, HAPOJTHOE
XO0351MCTBO

ITOJI0KEHHE

0O0JIBIIION

MPOEKT, IporpamMma

NIEPEeBO3UTh, TPAHCTIOPTUPOBATH
HCITOJIb30BaHHBIN
pPETyIMPOBAHUE, YIOPSAAOUEHNE
MPOMBIILIEHHOCTh

3amnac

3. Match the words from the left-side column with heir translation from the

right-side column:
fresh water

water consumption
river runoff

purifying utilized water
desalination plant

to channel the runoff

yIIOBJIETBOPUTH MOTPEOHOCTH

npuOpeKHas THIPOTEXHUUECKas yCTaHOBKA
OoJibiIe TpeOOBaHMUS

npecHas Boja

TUTS OXJTAXKICHUS

MIOCTOSTHHO pacTyIiasi MoTpeOHOCTh

rivers by hydrotechnical installatiomarpsizaennas Boga

polluted water

bring about (brought)

great requirements

for cooling purpose
evergrowing consumption

at the expense of ground water
to satisfy the necessities

as concerning

3a CYET IPYHTOBBIX BOJ
YTO Kacaercs

noTpedIeHUE BOIBI

PEYHOM CTOK

IPOBOAUTDH CTOK

OUYHMCTKA UCTIOJIb30BAaHHOM BOIbI
BbI3bIBaTh, OCYLIECTBIIATD
OIPECHUTEIIbHASL YCTaHOBKA
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UNIT 6
1. Read and translate the text:

PANEL HEATING

(1) Heating and ventilation are two branches ofimegring which are very
closely connected and concerned with providing @uired atmospheric
environment, former with respect to heat supplprtoduce a desired temperature
for maintaining comfort and health, the latter wstpply and removal of air often
with emphasis on contamination of the air.

(2) Heating prevents the too rapid loss of heanftbe body. By heating the
ambient air of walls, ceiling or floor the rate beat loss from the body is
controlled. The determination of the capacity aesnf the various components of
the heating system is based on the fundamentalepbrithat heat supplied to a
space equals heat lost from the space. The mosiywsed system of heating is
the central heating, where the fuel is burned ie ptace — the basement or a
specially designed room and from which steam, hatew or warm air is
distributed to adjacent and remote spaces to tedhea

(3) There two most common systems of heating -wladér and steam. Both
systems are widely used nowadays. A hot-water systensists of the boilers and
a system of pipes connected to radiators. Theguatably located in rooms to be
heated. The pipes, usually of steel and copped fe# water to radiators or
convectors which give up their heat to the roone €ooled water is returned to
the boiler for reheating.

(4) As for steam systems, steam is generated ysmathe boiler and then
led to the radiators through or by means of steelopper pipes. The steam gives
up its heat to the radiators and the radiatoréadlom and the cooling of the steam
condenses it to water. The condensate is retum#uktboiler either by gravity or
by a pump. The air valve on each radiator is necgder air to escape. Otherwise
it would prevent steam from entering the radiator.

(5) Recent efforts to conceal heating equipmentehagsulted in an
arrangement where hot water or steam is circuléitedugh distribution units
embedded in the building construction. Panel hgasna method of introducing
heat to rooms in which the emitting surfaces arapletely concealed in the floor,
walls, or ceiling. The heat is disseminated frormhspanels partly by radiation and
partly by convection, the relative amounts depegdin the panel location. Ceiling
panels release the largest proportion of heat Hiatian and floor panels - the
smallest. The proportion of heat disseminated blyateon and convection is also
dependent on panel-surface temperatures. The adgantage of a panel heating
system is that of comfort.

(6) Application of certain panels is frequentlytrected by structural details.
Other factors to be considered are type of occupafurniture or equipment
location, large glass areas, heat-storing capadfitipuilding construction, room
height, climate and first cost.
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As for fuels used for heating buildings they in@ucbal, oil, manufactured
and natural gases and wood. There are two othecesuelectricity and steam.
Nowadays gas fuel is being used on an increasuwd. le

. engineering

. Closely

. concern

. requirement

. with respect to
. desire

. maintain

. removal

. supply

10. fuel

11. burn

12. basement
13. design

14. adjacent
15. remote

16. common
17. suitably

18. locate

19. feed

20. give up

21. cool

22. reheat

23. as for

24. through, by means of
25. generate
26. lead (led, led)
27. return

28. pump

29. valve

30. escape

31. prevent

32. conceal

33. disseminate
34. release

35. claim

36. advantage
37. application
38. consider
39. occupancy
40. increase

OCoOoO~NOUIRWNE

IrexHuka, CTPOUTEIILCTBO
2TecHO, OJIU3KO0
3CBSI3LIBATH
4drpeboBanue
51T0 Kacaercs
6xkenaTh
/oIIepKUBATh
8ynanenue
9cHabxaTh
10rormBo
11ropeth
1%hynnamenT, moaBanl
13apoexTupoBaTh
14Mmexublii, coOce THHUN
15 TnaneHusi
1600bIYHBIH
17/monxonsie, B COOTBETCTBUU
18pa3memiath
19n0xaBats, cHaOXkaTh
20mpekpamarhb
21 oxnaxnare
2210BTOpPHO HarpeBaTh
234T0 KacaeTcs
240CpeICTBOM C ITOMOIIIBEO
25pOU3BOIUTH
2@ecTy, HAIIPaBIIATh
2'/BO3BpalaTh
28Hacoc
29xianan
3Qx0aUTh, YAETYUHBATHCS, MPOCAYUBATHCS
3lupenoxpaHaThb
32ZKphIBaTh
3PacrpocTpaHAThCS
34Ab11enATh
351pebdoBaTh, MPEABABIATH TPEOOBAHMUS
3GpenMyIecTBO
3 /mpuMeHeHue
3&accmarpuBaTh, yUUTHIBATh
33aHATOCTh, BlIaJICHUE
AQBenuunBaTh(Cs)
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2. Match the words from the left-side column with heir translation from the

right-side column:

1. cooling (4) 1. moToJyok

2. space (1) A0ecreynBaTh

3. maintain (1) 3okpyKaroias cpeaa
4. removal (1) 4uapoBoe OTOIICHUE
5. contamination (1) SnpenencHue
6.loss (2) Griony4arsb, mpuoOpeTaTh
8.equal (2) 8ynanecHue

9. heat supply (1) Qotepst

10. environment (1) 1@ounsbrit

11. to obtain (2) 1barpsizuenue

12. determination (2) 13xnaxaeHue

13. provide (1) 13uoa1epKUBATh
14. steam heating (3) ldpocTpaHCTBO

15. ceiling (2) 150TomeHue

3. Find the Russian word with the same root as thEnglish:

to produce IIPOU3BOIUTh
occupants JKUTENU
concept [IpeLICTaBICHUE
radiation U3ITyYeHUe
transmission nepemaayda
location pacIoyioKeHue
generate IIPOU3BOJUTH
condense CTyIIATh
circulate pacrpeaensiTh
manufacture IIPOU3BOIUTh

UNIT 7
1. Read and translate the text:

ALL-YEAR CONDITIONING, VENTILLAION, GAS SUPPLY

(1) Air conditioning implies the control of tempéuwee, humidity, purity and
motion of the air in an enclosure. In our modernrldv@f science and highly
developed technology air conditioning is of greatportance for industrial
processes and for human comfort. Air conditionioighfuman comfort is employed
in large and small installations, such as theatoffice buildings, department
stores, residences, airplanes, railways, cars abdhaines. According to their
purpose air conditioning systems may be descrilsediater, summer and all-year
systems.

(2) All year-conditioning systems must provide meér performing all the
processes required for winter and summer air camiiitg. The basic pieces of
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equipment are the filters, preheat coils, humidifiedehumidifiers, reheat coils,
additional cooling coils, fans and controls. Thenteol of air purity can be

achieved in various degrees. As a minimum controles sort of filtering must be
done near the entrance of the air-conditioningesystPossibly the most efficient
filtering device is the electrostatic precipitator.

(3) In order to establish the size and operatiagquirements of an air-
conditioning system, the maximum probable heating eo-demands have to be
calculated. The maximum probable heating demandsigally for winter air
conditioning and it involves heating and humidifyinThe maximum probable
cooling demand is generally for summer applicatiansl requires cooling and
dehumidifying. The inside design conditions depepdn the purpose for which
air conditioning is used. Certain industrial pracegquirements and human
comfort are the two major factors to be consideW®dh ever increasing tendency
to use air-conditioning a building engineer musvehgood knowledge of the
subject.

(4) As far as ventilation is concerned the purpofkgentilation is to carry
away excess heat and odours. In buildings suchoase$, the leakage of air
through cracks on doors and windows is usually igefit to meet this
requirement. Although ventilation was formerly cenged with the supply of fresh
air and the removal of hot and contaminated amftbe space it is also associated
with cleaning of air.

(5) Industrial buildings often present special peots in ventilation. There
are certain industrial processes that are accormg@di the production of air-born
dust, fumes, toxic vapours and gases which arerthazs to the health of workers.
Three types of ventilation are in use so that totrmd dangerous gases and dusts:
exhaust systems, dilution systems and combinafitwoth.

(6) Another indispensable part of modern amenitsegas supple. At the
present time natural gas is put to large-scale @oan use. The principal
utilization of natural gas is as clean, conveni@upnomical source of heat. In
homes it is used for cooking, water heating, aridgeration for food as wella(
takke) for space heating. Nowadays most of the homeseated by natural gas
and the number of gas-supplied homes was increasiagrate limited chiefly by
the ability of steel industry to produce the pigeough which the gas is
transported. Natural gas supply is used also aga Hource in commercial
establishments such as restaurants and bakeriesd&ing and in stores, offices
and other commercial buildings for heating and artréooling.

1. imply 1.mpeamnonararh, 03Ha4aTh
2. motion 2 IBIDKCHHE

3. enclosure 3ropokeHHOE MECTO

4. human 4yenoBevecKHii

5. employ 5ucnoap30BaTh

6. provide 600ecneunBaTh

7. means fcpencTBa

8. require 8rpeboBath
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9. basic 90CHOBHOM

10. preheat coils 1@meeBUK IIPeIBAPUTEIILHOTO HarpeBa
11. reheat 1InoBTOpHBIN Harpes

12. humidifier 12 yBnaxHUTEIb

13. dehumidifier 13ocymmrenb

14. fan 14 BenTunsarop

15. achieve 1510cTHraTh, MOTY4aTh

16. entrance 1Gxon

17.in order to 171715 TOro 4TOOBI

18. operational requirements kPeboBanus k skcmTyarauuu
19. heating demand 1facxon (moTpebieHue) Temia
20. involve 20BKTIOYATH

21. application 2lupumenenHue

22. inside 22BHYTpHU

23. condition 23ycioBue

24. purpose 241e1b

25. as far ... is concerned 2b0 xacaercs

26. assembly 26311. CKOIUICHUE JIFOIEH

27. carry away 2 AHOCHUTH

28. excess 2813nu1ex

29. leakage 29/Teuka, IpocaunBaHKe

30. crack 30rpemuHa, miens

31. to meet requirement 3JnoBieTBOPSATH TPEOOBAHUIO
32. accompany 3201pOBOKIATH

33. air-born dust 331bUTh, HAXOIAMIASACS B BO3AYXE
34. hazardous 3énacHbIii 1J1s1 310POBbS

35. exhaust system 3&LITSDKHASI CCTEMA

36. dilution 36 pazkmKeHne, paCTBOPEHHE
37 convenient 3K no0HbIIH

38. a number of 38wmicmo

39. rate 39cKkopoCTh, TEMIT

40. establishment 3QupexacHue

2. Match the words from the left-side column with heir translation from the
right-side column:

1. modern (1) lyno6¢cTBO

2. human (2) 20C00bIH

3. technology (1) X oBpEeMEHHBIH
4. comfort (1) A4enoBeYeCKUM
5. residence (1) BrpemicHue
6. tendency (3) @BSI3bIBATH

7. associate (4) BCTeCTBCHHBIN
8. special (5) 8rexnuka

9. natural (5) OxuIHIIe
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3. Find the Russian word with the same root as thEnglish:

1. air conditioning 1.xuible qoMa

2. environment 2111aTeNIbHOE PeryJIupOBaHUE
3. close control D TOIUIEHUE TIOMELIEHUS

4. provide 4yCcTaHOBKHU

5. supply of air S5okpyskaromas cpeaa

6. removal of air BKOHIUIIMOHUPOBAHUE BO3IyXa
7. contaminated air HbecreunBaTh

8. space heating 8b1BOJT BO3TyXa

9. residential buildings Qarpsi3HEHHBIN BO3IyX

10. installations 1Giomaya BO3MyXa

4. Find the Russian equivalents to the following wds and word
combinations:

1. humidity 1.yBIaXXHSATh
2. purity 2.yHUBEpCaJIbHbIC Mara3uHbl
3. department stores @ucroTa
4. sound knowledge f#yOoKHe 3HAHUS
5. excess heat buucrka Bo3myXxa
6. cleaning of air GPKOHOMMUYHBIM HCTOYHUK
7. fumes /KOMMEpYECKHE 3TaHUs
8. hazardous to health finaxu, ucrapeHus
9. modern amenities ®macHsbI 47151 300POBbS
10. economical source 1€bBpemenHbIe y100CTBa
11. commercial buildings 1%knaxxHOCTH
12. humidify 12 n36BITOK TeTIIa

UNIT 8

1. Read and translate the text:
WATER SUPPLY

(1)Water is an important part of nature which sunds us and of those
natural conditions we are changing constantly amensively: the flora, the soill,
the mountains, mineral resources, the desertsmidrehes, the steppes and the
taiga.

(2) Vast depressions in the earth are filled witdter through the medium of
natural water sources such as rivers, lakes, e the earth’s surface. These
bodies of water are classified as inland lakes amdexcellent sources of water.
Often a water body deep in the soil consists ofrdsor gravel stratum which
connects or empties into the basin of an inland kkd provides a splendid source
of water supply through the medium of a drilled wel

(3) Man uses water for domestic and sanitary p@apa@snd returns it to the
source through sewage disposal system. It is ofigopimportance that the supply
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must be protected against pollution, because nocanepredict how disastrous
may be the results.

(4) An adequate supply of pure, wholesome and alalatwater is essential
to the maintenance of high standards of healthtanuiovide the convenience and
comfort to the community. In some localities watseravailable in unlimited
guantities and converting it to use is not a difipgroblem. This is especially true
of towns situated on large inland lakes or rivaBsit there are cities where
geographical location requires elaborate systemsatér supply, and to provide a
satisfactory supply of water in these localitiesdiaes a large engineering task.

(5) The importance of a sufficient supply of water domestic and
industrial purpose has long been a deciding factdhe location of cities. The
earliest settlers realized this need and took adganof natural water resources by
establishing colonies in close proximity to them.

(6) Water may be taken from any source of waterhioman consumption
after it has undergone a preliminary treatment g¢suee its purity. As man’s
communities grew in population, the demand for watereased and the need for
protection of the source of water supply against pbssibility of contamination
became evident. Progress and civilization havesdalbr elaborate and various
systems and methods of water treatment.

1. surround lokpyxatb

2. soll 2.mo4Ba

3. dessert JnycThIHsS

4. marsh 460m10T0O

5. depression Su3uHa, BIIaauHa

6. through the medium @ocpeacTBOM, MPU OMOIITH
7. surface 7THOBEPXHOCTH

8. deep 8raybokuit

9. empty 9nycroit

10. drilled well 10npoOypeHHast ckBaxxuHa (KOJIOCI)
11. domestic 1lnomaruuii, OBITOBOM

12. return 12Bo3Bpamarbes

13. wholesome 1310poBsIii

14. palatable 14&KkycHbI

15. essential 1®axxublii, He0OOXOOUMBIH
16. maintain 16noaaepKuBaTh, COXpaHITh
17. convenience 1¥no6¢cTBO

18. quantity 18kommuecTBO

19. convert 19npeBpamiats

20. elaborate 2QmarenbHO pa3pabOTaHHBIN, CIIOKHBIN
21. satisfactory 2 Iy 10BICTBOPUTEIILHBIHI

22. sufficient 22 10CTaTOYHBIN

23. decide 23permiath

24. earliest settlers 2#4¢epBbie TIOCEICHIIBI

25. realize 2510HMMATh, 0CO3HABATH
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26. take advantage 26K CTUTyaTHPOBATh

27. proximity 27 6130CTh, COCENCTBO

28. consumption 2810TpebienHue

29. undergo 2%101Beprarbes

30. preliminary treatment 3@peaBapurenbHas 00padoTKa
31. community 3100umHa, rnocejieHue

32. call for 321peboBath, MpeayCMaTPUBATh

2. Match the words from the left-side column with heir translation from the
right-side column:

1. natural water sources 1. o6paboTka BOMBI

2. body of water Rarpsi3HeHne

3. inland lake 3ipu MOMOIIH, TIOCPEICTBOM

4. water supply 4dviaTepUKOBBIC 03€pa

5. water treatment BcTecTBEHHBIE HCTOYHUKU BOJIBI
6. purity 6.BOJIHBIN MacCHB

7. contamination TBonocHaOKEHNE

8. sewage disposal system B8ara

9. pollution 9.notpedneHue

10. through the medium BecripumecHOCTH

11. consumption 1Barpszuenue (3apakeHue)

12. moisture 12cucrema ynaneHusi CTOYHBIX BOJ
13. stratum 13co0i, wiact

3. Find the Russian word with the same root as thEnglish:

cycle, atmosphere, vary, proportion, phenomenaserweir, depression, classify,
gravel, sanitary, domestic, standard, modern, i@catprotection, mineral,
resources, flora, community.

UNIT 9
1. Read and translate the text:

SEWERAGE

(1)The problem of protecting natural water resosifftas grown very urgent
for many countries since the beginning of the sddualf of the 28 century. The
rivers, lakes and ground water contain today aidensble amount of the products
of mechanical, chemical and biological pollutioredo the development of human
society, social and technical progress.

(2) The waste products that result from the dadviies in a community
are of two general types: the liquid waste as seveegl the solid wastes, known as
refuse. Sewage may be also divided according sbitsce into the following three
classes. The sewage from residences, institutindsbasiness buildings is called
domestic sewage, sanitary sewage or house sewsgeegulting from industrial
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processes is known as industrial waste, and th&obof run-off during storms is
called storm sewage. A combination of domestic gewandustrial waste and
storm water is called combined sewage.

(3) Sewage and refuse must be removed promptly rderoto avoid
endangering the health of the community. The reino¥all kinds of sewage is
usually accomplished by means of sewers. The seaverplaced in the streets at
several feet below the ground surface. The entistem of sewers including a
sewage treatment plant is known as a seweragensyste

(4) The method of sewage treatment to be adoptedparticular case will
depend entirely on local conditions. The usual méshof sewage treatment
consist of preliminary treatment alone or primasatment followed by secondary
treatment. During primary treatment the larger hedvier solid particles settle out
from the liquid. Secondary treatment is requiredetmove decomposable materials
from the sewage. An auxiliary treatment, which nimy used with primary or
secondary treatment is disinfection or the Killofgthe most of the bacteria in the
sewage by means of chemicals.

1. urgent locTpsrii

2. considerable AHAYNTEIbHBIN

3. waste products BAPOAYKTHI OTX0/1a

4. result from 4TpOUCXOIUTH B pe3yJIbTaTe, MPOUCTEKATh

5. sewage CTOYHBIE BOJIBI

6. refuse 6TBepabie OTOPOCHI

7. domestic sewage @BITOBBIE CTOYHBIE BOIbI

8. run-off 8. CTOK, CTeKaHue; OTOPOCHI, OTXObI
storm run-off JUBHEBBINA PACXO]]

9. remove Qynanartp

10. removal 10ynanenue

11. promptly 116vicTpO, O€30TiIaraTebHO, HEMEIJIEHHO

12. endanger 12woaBepraTh ONaCHOCTH, YTPOXKATh

13. accomplish 1 RbIMOTHATE

14. by means of 14.1oMOI1IBI0, TTOCPEACTBOM

15. place 15moMeriath, pacmosiaraTh

16. ground surface 160BepXHOCTDH 3eMJTH

17. treatment 1 bpadboTka

18. entirely 18mnonHOCTHIO

19. preliminary 19npeaBapurenbHbIT

20. primary 20mepBUYHBII

21. secondary 2 BropuyHbIf

22. auxiliary 22 TOTIOJTHUTEIILHBIN

2. Match the words from the left-side column with heir translation from the
right-side column:

1. waste products daHanu3anuoHHas Tpyoa (KoJIeKkTop)
2. refuse 2nepBuyHas o0paboTka
3. domestic sewage BpOMBIIIICHHBIC CTOYHBIE BOIbI
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4. industrial waste Aananu3zanus (porece yaaacHus)

5. sewer 5BOZI00YMCTHOE COOPYXKEHHE (CTAHITHU)
6. sewerage @Bepabie 0TOPOCHI

7. treatment plant CTOYHbBIE BOIBI

8. primary treatment &uMuKanuu

9. chemicals QzarpsizHeHne

10. pollution 10Bo0€M, BOJIHBII MAacCUB

11. water body 110v1TOBEIE CTOYHBIE BOJIBI

12. sewage 1ZiponyKThl OTXO/A

13. decomposable 1810cO0HBII K Pa3II0KEHUIO

3. Find the Russian word with the same root as thEnglish:
Oopaszer: activity —nesreapHOCTh (AKTUBHOCTB)

community  oOriuHa

residence KHUITbE

storm oyps

sanitary TMTHEHUYECKH

adopt PUHUMATh, YCBaUBaTh
local MECTHBII

conditions YCIIOBHS
composition cocras
disinfection = o6e33apaxxuBanue

Supplementary texts
Hot-water supply

The term “central heating” applied to the heatifgdomestic and other
buildings indicates that the whole of a buildinghisated from a central source,
usually an independent boiler, fired by solid fugals, electricity or fuel oil.

In general, a heating system should be designethaothe water will
circulate by gravity. In some installations, circstances are such that a pump or
accelerator must be used to achieve a satisfaciocylation. This should be
avoided if possible.

When designing a heating system for a large bugldinis usual — in the
interests of economy and to ensure efficient hgatiro first calculate how much
heat will be needed to maintain the building at desired temperature. Then the
size of the boiler and the amount of pipe and tadibeating surface required to
give out this heat will be estimated. For smallteyss, “rules-of-thumb” methods
and past experience are generally a sufficienteguid
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A steam, or a hot water heating plant consistsnéisdlg of the radiators, the
boiler and the system of piping connecting the farmuith the latter. Steam or hot
water from the boiler is circulated through theipgoand radiators: in these the
steam condenses giving up its latent heat and #terwgiven up some of its heat,
thus warming the rooms. In the usual hot wateraifetton, the boiler, pipes and
radiators are kept full of water at all times, apansion tank being provided to
compensate for the increase in volume of water wheated and to prevent
explosions in case of generation of too much steam.

Boilers. The boiler is usually placed at the lowastilable point in the
building, having regard at the same time to thevearence of stoking and delivery
of fuel.

The boiler may be one of a number of types. It rhaysolid one-piece
casting, rectangular in form; it may be sectiooalit may be conical in shape and
wrought or cast iron. For smaller systems, the &rel last-named types are both
cheap and suitable. The sectional boiler has twarddge of the possibility of
added sections should more heat be needed subs#égughal installation.

System of piping. For steam heating the systenmspofig usually employed
are the ordinary one-pipe system and two-pipe systa the former, but one
connection is made to each radiator, this conned&rving both as inlet for the
steam and an outlet for the water of condensatiothe latter, there is a supply
pipe and a return pipe for each radiator. The tipe-gystem is expensive, and hot
used generally in steam heating except for indiradtators which must always
have two connections in order to function properly.

In hot-water heating, although one-pipe systems rbay used, it is
considered the best practice to have a supply aike a return pipe for each
radiator. Rules and tables for computing the sizpipe for both system and hot
water heating will be found in handbooks.

In selecting a heating plant for residences tharstrbe considered the size,
the type of building, the climate and the firsttoofsoperation.

From the history of dam construction

Dams have a history just as long as such branchewibengineering as
bridge building, road construction and the layingvd of canals. Not only do
dams represent some of the most impressive achesnof engineers over the
centuries but their vital role in supplying watertowns and cities, irrigating dry
lands, providing a sources of [power and contrgliilwods is more than sufficient

25



to rank dam building among the most essential aspet man’'s attempts to
harness, control and improve his environment.

In antiquity dams were built as an essential parthe need to practice
irrigation on which the production of food was lbdsk was not until the Roman
came on the scene that the size of dams was irecieasl new uses were found,
such as the application of dams to problems ofdfloontrol and protection. The
most important contribution, however, was the nesierdam which, to a large
extent, was a result of the Roman’s concern withater supply to cities and
towns. That they were able to build so many big slamany of which have lasted
for a very long time and survived, despite eighteenturies of use and neglect,
was also a result of their evolving better methofisonstruction based on better
materials, especially hydraulic mortar and concrélereover, proper attention
was paid to hydraulic problems to ensure that theemcould not percolate through
the dams and that when it overflowed them, spilsvwagre provided.

The Industrial Revolution contributed much to thethier development of
water resources not only for water supply purpdedsalso for water wheels, and,
later, in the 19-th century, for their logical sassor- water turbines. In their mode
of operation, particularly that of reaction turlsné was a fundamentally new idea
closely linked with an improved understanding ofdiopdynamics. The
development of electric generators refers to thgnsientific discoveries in the
early part of the century, and one feature of dleqiower was of supreme
significance, namely, that it is only form of engrg a ready-to-use state which
can be transmitted over long distances.

One of the greatest advantages of a water-poweorsta that it utilizes an
energy carrier which renews itself constantly armmkesd not exhaust energy
resources. This makes its maintenance costs rellatow.

With the discovery of a generator three separaesgyly diverse branches
of engineering, those concerning dams, water tasbiand electric generators,
came together to found a new branch of power géoaratilizing hydropower
resources. All the three elements have undergoaagds in the height, volume
and efficiency.

Model analysis, a technique for stimulating the ptax behaviour of a
structure, a dam, for instance, promotes a relidbtecast in designing new
schemes and in the transformation and modernizatiadghe old ones to increase
their efficiencies.
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Water-power development — integral part of civil egineering

With the growth of towns and their industries, withe increase of
population and the improvement of living conditiath® demand for water rises
rendering the work of water power engineers evarenmportant.

There are so many uses for river water that it sesatural it is always made
to serve more than one purpose. A large resergaindd by the dam may be used
for flood control, for improving industrial and destic water supply for nearby
areas, for irrigation and navigation, for recreatand sport. To accomplish such
miscellaneous tasks a hydro-power development buithe river should comprise
besides the dam such structures as a power statawngation locks, spillway
facilities, and canals and tunnels for dischargftepds, and other ancillary
structures of minor importance.

In harnessing a river to make it serve the mamaasan impervious barrier
should be placed in its way, which impounds watet i@aises the level of the river
thus creating the head necessary for power geaer&ince dams are to withstand
various stresses, much thought should be giveha@toblems of increasing their
strength, water tightness, stability and safetypdtomesll the more important
nowadays as the heights of dams have steadily ineemased and this fact calls
for a drastic improvement of the methods of desigd a deeper knowledge of the
foundation character and the properties of the naddeused.

Well executed, the dam is of great benefit to i@munity but if it is not, a
dam failure is, perhaps, the most serious man-rncathestrophe likely to occur in
the peace time. The disasters that took place ghdwet the mechanism of a dam
failure is very complex, that a whole series okef§ occur in quick succession.
The determination of the true state of stress idam undertaken so far now
requires a more elaborate treatment as peopledwne to realize that the best of
theories is useless if the materials used do noipbowith the assumptions made
about their properties.

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

Thus the idea of a pumped-storage station usingl smars or basins
appeared. The principle of its operation demandsngt water in an upper basin
and then directing it into a lower basin where frilra water is pumped back into
the upper basin to repeat the cycle. The schemeani#sna special kind of
machinery—a reversible pump-turbine type. The atatf this kind readily covers
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peak energy periods and is most efficient when ¢oetbwith some other type of
power plant.

In some countries for lack of any more economica&kploitable water
power development the new power demand will be i@/by nuclear stations.

Nuclear, conventional thermal and hydropower plaats complementary,
but not mutually exclusive. The problem of high dofactor and peak load
demands is to be solved by coupling nuclear statiproviding base load energy,
with hydropower plants dealing with the peaks. Befarriving at a decision in
favour of any of the ways of power generation, fuk technical as well as
financial aspects (capital investments and fueltsjoshould be thoroughly
examined.

Systems of heating

Heating. In order to maintain standard room tentpeea the heating
apparatus must supply heat to replace the losugtrahe walls, floors, and
ceilings, and, in addition, the heat necessary aonwthe cold fresh air used for
ventilation. Heat is lost by conduction throughakiiaround doors, windows, etc.

Systems of heating. Leaving stoves and fireplacef consideration, the
systems ordinarily employed for heating may besifeesl as follows:

a) hot air
b) steam
c) hot water

Hot air systems. In a hot air system, heated amfrthe furnace is
introduced through leaders, stacks, and registdos the room. This air is at a
higher temperature than the room, and, in flowiagss the ceilings and down by
the walls, heat is abstracted until it is eventualboled to the desired room
temperature. Fresh warm air from the furnace tloenek the air that has been
cooled to room temperature out of the room throcigitks, fireplaces, etc. A heat
balance may therefore be written as follows: that lggven up by the entering air
equals the heat lost by conduction.

The force which causes hot air to flow from furn&@eoom results from the
difference in densities of the cold air outside &mel warm air inside the furnace
and pipes.
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Advantages. A hot air system is cheap to instadls la low cost of
maintenance, and is not hard to manage, its opgrabst is little, if any, greater
that of hot water or steam system of equal capacity

Radiant heating

Radiant heating is a technology for heating indemd outdoor areas.
Heating by radiant energy is observed every daywharmth of the sunshine being
the most commonly observed example. Radiant heatsng technology is more
narrowly defined. It is the method of intentionallging the principles of radiant
heat to transfer radiant energy from an emittingt lsmurce to an object. Designs
with radiant heating are seen as replacements @mventional convection
heating as well as a way of supplying confined oatcheating.

Radiant heating heats a building through radiantat,heather than
conventional methods such as radiators (mostly ecron heating). The
technology has existed since the Roman use of laysbteating. Underfloor
radiant heating has long been widespread in Cmdekarea. Another example is
the Austrian/GermaKacheloferor masonry heater. The heat energy is emitted
from a warm element, such as a floor, wall or ogacthpanel, and warms people
and other objects in rooms rather than directlytihgathe air. The internal
air temperature for radiant heated buildings majolber than for a conventionally
heated building to achieve the same level of baminfort, when adjusted so the
perceived temperature is actually the same. Orteeokey advantages of radiant
heating systems is a much decreased circulatioairohside the room and the
corresponding spreading of airborne particles.

The radiant heating systems can be divided into:
Underfloor heating systems—electric or hydronic
Wall heating systems
Radiant ceiling panels

Underfloor and wall heating systems often are dallew-temperature
systems. Since their heating surface is much lattggen other systems, a much
lower temperature is required to achieve the sagwel lof heat transfer. This
provides an improved room climate with healthieminity levels. The maximum
temperature of the heating surface can vary fror839C (84-95 °F) depending
on the room type. Radiant overhead panels are ynased in production and
warehousing facilities or sports centers; they heafgw meters above the floor and
their surface temperatures are much higher.
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In the case of heating outdoor areas, the surragndir is constantly
moving. Relying on convection heating is in mossesaimpractical. The reason
being, that once you heat the outside air, it bitlw away with air movement.
Even in a no-wind condition, the buoyance effectd varry away the hot air.
Outdoor radiant heaters allow specific spaces widim outdoor area to be targeted,
warming only the people and objects in their path.

The systems can be divided as:

Trace heating- Gutter and Roof De-icing
Snowmelt system- Electric or Hydronic
Overhead natural gas-fired radiant heaters

An example of the overhead radiant heaters arpahe heaters often used
with outdoor serving. The top metal disc refletts tadiant heat onto a small area.
These are very inefficient and are banned in sooméntcies because of the
wasteful use of gas.

Radiant heating can also be used for snow meltmagfar roof and gutter
de-icing applications. Snow and ice melting carabkieved on concrete, asphalt,
pavers and other surfaces by placing heating {alectric heating elements or
hydronic tubing) under the substrate, embedded tilosubstrate, or retrofit by
saw-cut into the substrate of the surface to be éfesnow and ice buildup. For
roof de-icing, heating elements can be placed erstinface of the roofing material
and some technologies can be placed underneatiottfieg materials. Heating
elements are used in gutters and downspouts toeprace buildup that can
cause ice dams and icicles. Radiant heating isusled on roofs to eliminate heavy
snow loads that can cause structural damage.

Heat pump and refrigeration cycle

Thermodynamic heat pump cycles or refrigerationesyare the conceptual
and mathematical models for heat pumps and reéiges. A heat pump is a
machine or device that moves heat from one locatibe 'source’) at a lower
temperature to another location (the 'sink' ort'lsiak’) at a higher temperature
using mechanical work or a high-temperature heatcgo Thus a heat pump may
be thought of as a "heater" if the objective ismarm the heat sink (as when
warming the inside of a home on a cold day), oredrigerator" if the objective is
to cool the heat source (as in the normal operatfanfreezer). In either case, the
operating principles are identical. Heat is movealnf a cold place to a warm
place.
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Thermodynamic cycles

According to the second law of thermodynamics lvaainot spontaneously
flow from a colder location to a hotter area; wizkequired to achieve thi$.An
air conditioner requires work to cool a living spamoving heat from the cooler
interior (the heat source) to the warmer outdoding (heat sink). Similarly, a
refrigerator moves heat from inside the cold icefibe heat source) to the warmer
room-temperature air of the kitchen (the heat sifitje operating principle of
the refrigeration cycle was described mathemayicbit Sadi Carnotin 1824 as
a heat engine. A heat pump can be thought of asemggne which is operating in
reverse.

Heat pump and refrigeration cycles can be claskifias vapor
compression, vapor absorption, gas cycle, or &gitiycle types.

Vapor-compression cycle

The vapor-compression cycle is used in most houdebk&rigerators as well
as in many large commercial and industrial refagjen systems. Figure 1
provides a schematic diagram of the components tgpigaal vapor-compression
refrigeration system.

In this cycle, a circulating refrigerant such asd#r enters the compressor as
a vapor. The wvapor is compressed at constantgnémog exits the
compressor superheated. The superheated vapor Istravéhrough
the condenser which first cools and removes therbigat and then condenses the
vapor into a liquid by removing additional heat ebnstant pressure and
temperature. The liquid refrigerant goes throughdkpansion valve (also called a
throttle valve) where its pressure abruptly de@sasausing flash evaporation and
auto-refrigeration of, typically, less than halftbé liquid.

That results in a mixture of liquid and vapor atower temperature and
pressure. The cold liquid-vapor mixture then trastblrough the evaporator coil or
tubes and is completely vaporized by cooling thenwair (from the space being
refrigerated) being blown by a fan across the enatpo coil or tubes. The
resulting refrigerant vapor returns to the compoesmlet to complete the
thermodynamic cycle.

The above discussion is based on the ideal vapopaEssion refrigeration
cycle, and does not take into account real-worflelots like frictional pressure drop
in the system, slight thermodynamic irreversibitityring the compression of the
refrigerant vapor, or non-ideal gas behavior (if)an

Vapor absorption cycle

In the early years of the twentieth century, thporaabsorption cycle using
water-ammonia systems was popular and widely uagdafier the development of
the vapor compression cycle, it lost much of itspamance because of its
low coefficient of performance (about one fifth thiat of the vapor compression
cycle). Nowadays, the vapor absorption cycle isdusely where heat is more
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readily available than electricity, such as wastatlprovided by solar collectors,
or off-the-grid refrigeration in recreational veleis.

The absorption cycle is similar to the compressignle, except for the
method of raising the pressure of the refrigerapgov. In the absorption system,
the compressor is replaced by an absorber whictoldss the refrigerant in a
suitable liquid, a liquid pump which raises thegstee and a generator which, on
heat addition, drives off the refrigerant vapomirthe high-pressure liquid. Some
work is required by the liquid pump but, for a givquantity of refrigerant, it is
much smaller than needed by the compressor ingpencompression cycle. In an
absorption refrigerator, a suitable combinatiomedfigerant and absorbent is used.
The most common combinations are ammonia (refrigeend water (absorbent),
and water (refrigerant) and lithium bromide (absort).

Gas cycle

When the working fluid is a gas that is compressed expanded but does
not change phase, the refrigeration cycle is callgals cycle Air is most often this
working fluid. As there is no condensation and @rapon intended in a gas cycle,
components corresponding to the condenser and etap@ a vapor compression
cycle are the hot and cold gas-to-gas heat exchainggas cycles.

The gas cycle is less efficient than the vapor aesgion cycle because the
gas cycle works on the reverse Brayton cycle inlstédhe reverse Rankine cycle.
As such the working fluid does not receive andateeat at constant temperature.
In the gas cycle, the refrigeration effect is eqoaihe product of the specific heat
of the gas and the rise in temperature of the gathe low temperature side.
Therefore, for the same cooling load, a gas rafaigen cycle will require a large
mass flow rate and would be bulky.

Because of their lower efficiency and larger balik,cyclecoolers are not
often applied in terrestrial refrigeration. The aycle machine is very common,
however, on gas turbine-powered jet airliners simoenpressed air is readily
available from the engines' compressor sectiongsé@het aircraft's cooling and
ventilation units also serve the purpose of pressigr the aircraft cabin.

Stirling engine

The Stirling cycle heat engine can be driven irersg, using a mechanical
energy input to drive heat transfer in a reversedction (i.e. a heat pump, or
refrigerator). There are several design configaretifor such devices that can be
built. Several such setups require rotary or sfjdseals, which can introduce
difficult tradeoffs between frictional losses amdrigerant leakage.
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