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Unit 1. HVAC

Text 1

1. Hatidume pycckue aKkeugasrieHmbl aH2/1ulcKuUX crios.

1. heating a. pacnpegeneHue Tenna, TennoobMeH,
TennooTgaya, nepeHoc Tenna

2. ventilating b. oTKpbITHE

3. air conditioning C. TexobcnyXusaHue, aKcnnyaTaums

4. humidity d. BeHTUNauus, npoBeTpuBaHmne

5. plumbing €. yCTaHOoBKa

6. refrigeration f. BogonpoBoa, BOOOMPOBOAHO-KaHAmNM-

3aUnoHHasga ceTb; BOOONPOBOAHO-KaHaNu-
3aUMOHHbIEe paboThl

7. heat transfer g. Bo3gyxopacnpegerneHue

8. invention h. paBatb nogpobHoe onucaHwue, onpe-
aenexHue

9. discovery i. oTONSIEHNE

10. installation j. paspabaTbiBaTb, cO34aBaTb

11. maintenance K. KOHOMUNOHMpPOBaHWE BO3ayXa

12. air distribution |. paspelieHne Ha CTPOUTESNLCTBO; CTPO-
nTenbHasa NMUEH3uns

13. to design M. BMNaXXHOCTb

14. to specify n. oxnaxgeHwe, 3amopakmBaHue

15. building permit 0. n3obpeTeHne

2. [lpoyumatume u nepesedume mekcm.

HVAC

HVAC (pronounced “H-V-A-C”) is an initialism or acronym that stands for
“heating, ventilation, and air-conditioning”. HVAC is sometimes referred to as
climate control and is particularly important in the design of large industrial
and office buildings such as skyscrapers and in marine environments such as
aquariums, where humidity and temperature must be closely regulated while
maintaining safe and healthy conditions within. In certain regions (e.g., UK)
the term “Building Services” is also used, but it may also include plumbing
and electrical systems. Refrigeration is sometimes added to the field’s abbre-
viation as HVAC&R or HVACR, or ventilating is dropped as HACR.

HVAC systems use ventilation air ducts installed throughout a building that
supply conditioned air to a room through rectangular or round outlet vents,
called diffusers; and ducts that remove air through return-air “grilles”.

Heating, ventilating, and air-conditioning are based on the principles of
thermodynamics, fluid mechanics, and heat transfer, and on inventions and
discoveries made by Michael Faraday, Willis Carrier, Reuben Trane, James
Joule, William Rankine, Sadi Carnot, and many others. The invention of the



components of HVAC systems went hand-in-hand with the industrial revolu-
tion, and new methods of modernization, higher efficiency, and system con-
trol are constantly introduced by companies and inventors all over the world.

The three functions of heating, ventilation and air-conditioning are closely
interrelated. All seek to provide thermal comfort, acceptable indoor air quality,
and reasonable installation, operation, and maintenance costs. HVAC sys-
tems can provide ventilation, reduce air infiltration, and maintain pressure re-
lationships between spaces. How air is delivered to and removed from spac-
es is known as room air distribution.

In modern buildings the design, installation, and control systems of these
functions are integrated into one or more HVAC systems. In case of very
small buildings, contractors normally “size” and select HVAC systems and
equipment. For larger buildings “building services” designers and engineers,
such as mechanical, architectural, or building services engineers analyze,
design, and specify the HVAC systems, and mechanical contractors build and
commission them. In all buildings, building permits and code-compliance in-
spections of the installations are the norm.

The HVAC industry is a worldwide enterprise, with career opportunities in-
cluding operation and maintenance, system design and construction, equip-
ment manufacturing and sales, education and research.

3. BakoH4ume npednoxeHuUss 8 coomeemcmeuu ¢ codepxaHueM mekcma.

Diffusers are ....

Ducts remove ....

HVAC is sometimes referred to as ...

In some regions “Building services” include ....

HVAC is based on the principles ... and on the inventions made by ....
The invention of the components of HVAC systems was influenced by

2

HVAC systems can provide ....
. ... are integrated into one or more HVAC systems.
. ... iIs a worldwide enterprise.
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4. Onpedenume, coomeemecmeaytom u criedyrouwue npedrnoxeHuss cooep-
XaHuro mekcma. ObocHyume ceol omeem. Hcrionb3ytume criedyrouue 8bi-
paxeHusi: | can't agree with this, it's false, that may be true, but..., on the con-
trary, vice versa, | suppose it's true, that's right, | entirely agree with this
statement.

1. HVAC systems use sewage collectors.
2. HVAC is an acronym that stands for “heating, ventilation, air condition-

”

ing”.



3. HVAC is particularly important in the design of those buildings where air
pressure and temperature must all be closely regulated while maintaining
safe and clean conditions within.

4. HVAC is sometimes referred to as room air distribution,

5. In certain regions HVAC may also include plumbing and electrical sys-
tems.

6. The main functions of HVAC systems are to provide thermal comfort and
acceptable indoor air quality.

7. The invention of the components of HVAC systems went hand-in-hand
with the development of the science of electro-magnetism.

8. New methods of modernization, higher efficiency, and system control are
constantly introduced by companies and inventors all over the world.

9. The HVAC industry is a worldwide enterprise with a wide range of career
opportunities.

5. Omeembme Ha 80rpPoChl.

. What does “HVAC” stand for?

. How do HVAC systems work?

. For what types of buildings is HVAC especially important and why?
. What principles is HVAC based on?

. What are the functions of HVAC?

. What is room air distribution?

. Who selects HVAC equipment for small buildings (for large ones)?
. What career opportunities does the HVAC industry provide?
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6. Pacrionoxume crnedyrowue ryHKmel rnnaHa e rocriedogamerisHocmu,
coomeemcmaeytouiel cooepxxaHu mekcma.

1. The functions of HVAC.

2. Specialists engaged in work with HVAC systems.
3. The meaning of the term “HVAC”.

4. The principles HVAC is based on.

5. Career opportunities in the HVAC industry.

7. lNepeckaxume meKkcm Ha aHa/luUliCKOM S3blKe, ornupasicb Ha rnnaH 3ada-
Hus 6.

8. a) llepesedume criedyrowue crioea U crl080coYemMaHuUsi Ha pycckul
A3bIK, pu Heobxodumocmu eocrionb3ytimecsb criogapem: to network, a re-
mote terminal unit controller, remote access, a web browser, a direct digital
control program code, input, output, digital, variable, medium, current.

b) lNpoumume mekcm u rnepeyucrume 80rpochkl, 0oceewaeMble 8 HEM.

An HVAC Control System



An HVAC control system is a computerized control system for climate con-
trol in buildings. Control devices may be pneumatic or electronic. Some of
them may have microprocessors, but to be considered a “control system”
they must be computerized and networked. HVAC stands for “heating, venti-
lation, and air-conditioning”. Often, these integrate fire, security, and lighting
controls into one system. These systems typically use one or more central
controllers to command and monitor the remote terminal unit controllers, and
they communicate with one or more personal computers that are used as the
operator interface. These control systems are usually used in large commer-
cial and industrial buildings to allow central control of many HVAC units
around the buildings. The latest systems use Ethernet for communications
between central controllers allowing remote access from a web browser.

Central controllers and most terminal unit controllers are programmable,
meaning a direct digital control program code may be customized for the in-
tended use. The unit controllers have analog and digital inputs that allow
measurement of the variable (temperature, humidity, or pressure) and analog
and digital outputs for control of the transport medium (hot or cold water or
steam). Digital inputs are dry contacts of a control device, and analog inputs
are a voltage or current measurement of a variable (temperature, humidity,
velocity, or pressure) sensing device. Digital outputs are relay contacts used
to start and stop equipment, and analog outputs are voltage or current signals
to control the movement of the medium (air/water/steam) control devices.

c) Pacnipedenume eorpockl 8 riocriedogamersibHOCMU, COOM8emcmaesyio-
weu codepxxaHuo mekcma.

1. What devices belong to direct digital control?

2. Where are these systems used?

3. What is the difference between analog and digital inputs?

4. What is an HVAC control system?

5. What is direct digital control?

6. What are central controllers used for?

d) Kpamko omeembme Ha nocmaerieHHbIe 80rPOCHI.

Unit 2. Heating

Text 2
1. Haldume pycckue aKkeusarnieHmbl aH2rIuliCKUX Crios.
1. boiler a. TennoBOM HacocC
2. furnace b. ycTponcteo
3. central heating C. aKKyMynunpyoLnn UunnuHap
4. heat pump d. Tennodwukauus, UeHTpann3oBaHHoe

OTOMneHne panoHa
5. ductwork e. ropsiyast npoToYyHas Boaa



6. fluid

7. heat exchanger
8. radiator

9. supply of heat

10.

storage cylinder

f. BO3OyWHbIN PUNbTP, BO3OYXOOUUCTU-
Tenb

g. Tpyba

h. HarpeB conpoTUBNEHNEM, KOHTAKTHbIW
9IIeKTpOHarpeB; aneKkTpooTonsieHne

I. cuctemMa KaHanos, Tpy6; Tpybonposos
j. BO3OYLIHbIA MOTOK, BEHTUNALMOHHAsA
cTpys

11. hot running water K. BO3ayLLUHOE OTornseHne

12. forced-air heating |. obpaTHOe oTonneHune

13. air cleaner m. TeNNOOOMEHHUK

14. resistance heating n. cMcTema pacrnpeneneHums

15. fossil fuel 0. bonnep, koten

16. reverse heating p. ra3oBbI HarpeeaTesb; razoBasa nnuTa

17. vent d. UeHTpanbHoe oTonneHne

18. air current r. BXogHOe (BbIXO4HOE) OTBEpCTUE, BEH-
TUNALMOHHOE OTBEpPCTME, OTAOYLUWHA,;
KnanaH

19. pipe S. KaMUH, oyar

20. fireplace t. cuctema otonneHus, paboTtarwLwias Ha
Xngkom Tonnmee; 6eH3MHOBOE OTone-
Hue

21. device U. Neyb, ovar; Tornka

22. distribution system
23. oil-fired system
24. gas heater

25. district heating

26. generating plant

v. nogada Tenna, obecneyeHne Tennom
W. 3JIEKTPOCTaHLMS

X. Tekyyas cpefa (KUAKOCTb U ras)
y. CKonaemoe TonsnBo

Z. pagunatop, batapes (oTonneHus)

2. [lpoyumatume u nepesedume mekcm.

CENTRAL HEATING

Heating systems may be classified as central or local. Central heating is of-
ten used in cold climates to heat private houses and public buildings. A cen-
tral heating system provides warmth to the whole interior of a building (or a
portion of a building) from one point to multiple rooms.

When combined with other systems in order to control the climate inside a
building, the whole system may comprise HVAC (heating, ventilation and air
conditioning).

Central heating differs from local heating in that the heat generation occurs
in one place, such as a furnace room in a house or a mechanical room in a
large building. Such a system contains a boiler, a furnace, or a heat pump to
heat water, steam, or air. The most common method of heat generation in-
volves the combustion of fossil fuel in a furnace or a boiler. The resultant heat
then gets distributed: by forced air through ductwork, by water circulating



through pipes, or by steam fed through pipes. The system also contains radi-
ators to transfer this heat to the air. The term “radiator” in this context is mis-
leading since most heat transfer from a heat exchanger is by convection, not
radiation. The radiators may be mounted on walls or buried in the floor to give
underfloor heat.

Boiler feedwater or radiator heating systems have a pump to circulate wa-
ter and ensure an equal supply of heat to all the radiators. The heated water
can also be fed through another (secondary) heat exchanger inside a storage
cylinder to provide hot running water.

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

Heating can also be provided by electric, or resistance heating using a fil-
ament that becomes hot when electricity is caused to pass through it. This
type of heat can be found in electric baseboard heaters, portable electric
heaters, and as backup or supplementary heating for a 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 near the
window becoming negatively buoyant due to the cold glass. Cold air draughts
can contribute significantly to subjectively feeling colder than the average
room temperature. Therefore, it is important to control the air leaks from the
outside in addition to proper design of the heating system.

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

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



However, if a building does need full heating, combustion central heating
offers a more environmentally friendly solution than electric-air central heating
or than other direct electric heating devices because most electricity origi-
nates using fossil fuels, with up to two-thirds of the energy lost at the power
station and in transmission. In Sweden there exist proposals to phase out di-
rect electric heating for this reason. Nuclear and hydroelectric sources reduce
energy losses.

In contrast, hot water central heating systems can use water heated in or
close to a building using high-efficiency condensing boilers, biofuels, or dis-
trict heating. Wet underfloor heating has proved to be ideal. This offers rela-
tively easy conversion to the use of developing technologies such as heat
pumps and solar systems.

Typical efficiency for central heating is 85-97% for gas-fired heating; 80-
89% for oil-fired, and 45-60% for coal-fired heating.

3. [Nodbepume onpederneHus K npueedEHHLIM criega criogam.
1. fireplace a) a device that moves heat from one location

to another location using the physical concept
of mechanical work

2. fossil fuel b) a closed vessel in which water or other fluid
is heated
3. pipe c) something that is burnt to create energy to

produce light and heat in our homes. It has
usually been coal, oil or gas.

4. pump d) an architectural structure to contain a fire for
heating and, especially historically, for cooking
5. boiler e) a device used to convey fluids (liquids and

gases) from one location to another

4. 3akoH4ume rpedrioXeHuUs 8 coomeememaeuu ¢ cooepxaHueMm mekcma.

1. Central heating is used ....

2. ... comprises HVAC.

3. In case of central heating heat generation occurs ....

4. Central heating contains ... for heating ... and it also contains ... for heat
distribution.

5. ... have a pump for ... and a heat exchanger for ....

6. Ductwork in forced air systems is used for ... and for ...in warm weather.

7. Radiators or vents should be located ....

8. Resistance heating uses ....

9. ... occur in much of northern Europe and in urban portions of Russia ...
are common in the western and southern United States, ... feature in the
USA, Russia and Europe primarily for large buildings.

8. The main disadvantage of central heating and forced-air systemsiis ....



9. Combustion central heating is more environmentally friendly than elec-
tric-air central heating because ....

10. A central heating system has heat loss if ....

11. Hot water central heating systems can use ....

12. Typical efficiencies for central heating are ....

5. Onpedennume, coomeemcmeaytom 1iu criedyroujue rnpedrioxeHUss cooep-
XaHuro mekcma. ObocHyume ceol omeem. Hcrionb3ytume criedyrouue 8bi-
paxeHusi: | can't agree with this, it's false, that may be true, but..., on the con-
trary, vice versa, | suppose it's true, that's right, | entirely agree with this
Statement.

1. A central-heating system provides warmth to the whole interior of a build-
ing.

2. There is no difference between central and local heating.

3. A central heating system contains a boiler to heat water, steam, or air.

4. The system also contains either ductwork for forced-air systems, or pip-
ing to distribute a heated fluid and radiators to transfer this heat to the air.

5. Boiler feedwater systems have a pump to provide hot running water and
a secondary heat exchanger to circulate the water and ensure an equal sup-
ply of heat to all the radiators.

6. Heating can be electric or resistance.

7. The heating elements should be located in the coldest part of the room,
next to the door.

8. Most new housing in Russia comes with natural-gas-fired central forced-
air systems installed.

9. Steam heating systems, fired by coal, oil or gas, are used in the USA,
Russia and Europe primarily for large buildings.

10. Electrical heating systems are widely used everywhere.

11. From the energy-efficiency point of view forced-air systems are more
preferable than central heating ones.

12. Electric-air central heating is less environmentally friendly than combus-
tion central heating.

13. Hot water central heating systems have proved to be ideal.

6. Pacnionoxxume crniedyrouwue crioea 8 rioaudeckol rocriedogamersibHo-
cmu 8 coomeemcemauu ¢ codepxxaHueMm mekcma.

A radiator, a furnace room, piping (ductwork), a heat exchanger, a boiler, a
heat pump.

7. Omeembme Ha 80rpPOoChl.

1. What is central heating used for?
2. What's the difference between central and local heating?



3. What are the methods of heat generation?

4. The system contains either ductwork, for forced-air systems, or piping to
distribute a heated fluid, doesn’t it?

5. What does the system contain to transfer heat to the air?

6. Where may radiators be located?

7. Why should the heating elements be located in the coldest part of the
room next to the windows?

8. Why is it important to control air leaks from the outside?

9. What types of heating are common in northern Europe, in the USA?

10. What types of heating systems there exist? What are the main princi-
ples of work of each of them?

11. Which of the heating systems is considered to be the most energy-
efficient and the most environmentally friendly?

8. Pacckaxume 0 cywecmsyrowux cucmemax OmornsieHuUs, ux ycmpou-
cmee, npuHyune pabomel u 3ghghekmusHocmu.

9. lpoymume mekcm, rnpu HeobxoO0umocmu 80Cr10/Ib3yUMmechk Ccriogapem.

Omeembme Ha 80rpocChI:

1. What is space heating?

2. What is the difference between space heating and central heating?

3. What types of space heating devices do you know?

4. What do they operate on?

5. Which space heating device is the safest (the cheapest, the most effi-
cient)?

Space Heating

Space heating is the heating of an area, usually enclosed, such as a house
or a room. A space heater keeps the air and surroundings at a comfortable
temperature for people or animals, or even plants in a greenhouse. Space
heating generally warms a small area, and is usually held in contrast with
central heating, which warms many connected spaces at once. Space heat-
ing does not include water heating, unless it is used for hydronic heating.

While central boilers that heat buildings and houses heat space, the term
“space heater” is normally used to refer to relatively small heaters, especially
those that are portable or wall-mounted. These space heaters may use natu-
ral gas or propane, but they are most commonly electric. Electric heaters are
safer because there is no danger of carbon monoxide poisoning. They are al-
so cheaper to buy. However, they are often far more expensive to operate,
because electricity is typically more expensive per unit of heat energy pro-
duced than gas or propane. However, a ground source heat pump operating
with a coefficient of performance of more than 3 will be cheaper to operate
than a gas heater.

Modern electric space heaters usually have ceramic heating elements ra-
ther than nichrome wires, and are fan-forced with a blower or a squirrel-cage
fan. They distribute heat much more evenly, and allow it to be encased in



plastic, nearly eliminating the chance of burns or fire. Window and wall units,
often seen in hotel rooms, are permanent space heaters. They often employ
heat pumps, which use reverse-cycle air conditioning to transfer heat to the
inside from the outside. The domestic incandescent bulb contributes a small
but significant amount of heat to domestic interiors. It is important in extreme-
ly well-insulated homes, where such bulbs may be left on so as to extend
their service life.

Propane space heaters are generally one of two types, radiant (infrared) or
circulation-type space heaters. Infrared propane space heaters function to
heat objects which in turn heat the surrounding air whereas circulation type
space heaters heat the air directly using a fan or a convector. Additionally,
propane space heaters are either vented or unvented. Unvented space heat-
ers are low capacity heaters used to heat living areas but are not allowed in
bedrooms, bathrooms or confined spaces due to fire danger and the possible
accumulation of flue gases at high levels.

Kerosene heaters were once common, but may easily cause a fire, and
must be completely cooled before being refuelled.

10. lpopegpepupylime mekcm, UCronb3ys Kruwe Ons peghepuposaHus,
rnpueseOeHHbIe 8 rnpusioxeHuu 1.

Text 3

1. Haldume pycckue aKkeusarieHmbl aH2rIuliCKUX Crios.

1. domestic a. roptovee

2. water heater b. rasoBasa konoHka Ans nogorpesa BO-
Obl

3. heat exchanger C. oTxoadiwas (cbpocHasd, UCcnonb3oBaH-
Has) TennoTa

4. tap water d. uMpKynupoBaTb, ABUraTbCA MO KPYry

5. geyser €. CKWXEeHHbIN He(pTAHOM ras

6. potable f. TennoBon Hacoc, obpaTHoe TennoBoe
YCTPOMUCTBO

7. space heating g. reotepmMmarnbHOe oTornneHue

8. fossil fuel h. anekTpocTtaHuus, 3HeproyctaHoOBKa,
cunoBas ycTaHOBKa

9. liquefied petroleum i. TennoobMeHHUK

10. natural gas j.  Tennodwukauuda, LUeHTpanM3oBaHHOEe
OTOnneHne panoHa

11. fuel oil K. oTonneHne nomeLwieHnmn

12. solid fuels |. MycopocxkuraTenbHas neyb

13. renewable resources M. YCKOpUTErb; akceneparop

14. heat pump n. ObITOBON, JOMALUHUN

15. recycling 0. COJHeYHbIN oborpes (oTonneHne)



16. waste heat p. BOOonpoesogHas Boda

17. power plant g. TBEpPOOE roproyee

18. incinerator r. NTUTbEBOW, NPUroaHbIN ANl NNTbS

19. solar heating S. CKPbITbIN

20. geothermal heating t. BogoHarpeBaTenb

21. district heating u. nepepaboTka; MOBTOPHOE WCMOSb30-
BaHue, BO3BpaLleHne B 060poT

22. to circulate V. NPUPOAHbLIN ra3

23. accelerator W. MUCKONaemoe TonnmBeo

24. |latent X. pacwumpuTenbHbIn 6ak

25. expansion tank y. BO30OHOBMSIEMbIE pECYPChI

2. [lpoyumatme u nepesedume mekcm.

WATER HEATING AND HOT WATER SUPPLY

Water heating is a thermodynamic process using an energy source to heat
water above its initial temperature. Typical domestic uses of hot water are for
cooking, cleaning, bathing, and space heating. In industry both hot water and
water heated to steam have many uses.

Appliances for providing a more or less constant supply of hot water are
known as water heaters, boilers, heat exchangers, or geysers depending on
whether they are heating potable (drinking) or non-potable water, in domestic
or industrial use, their energy source, and in which part of the world they are
found. In domestic installations, potable water heated for other uses than
space heating is sometimes known as Domestic Hot Water (DHW).

The term “central heating” applied to the heating of domestic and other
buildings indicates that the whole building is heated from a central source,
usually an independent boiler, fired by fossil fuels: natural gas, electricity or
fuel oil, liquefied petroleum gas or sometimes solid fuels. These fuels may be
consumed directly or by the use of electricity (which may derive from any of
the above fuels or from nuclear or renewable sources). Alternative energy
such as solar energy, heat pumps, hot water heat recycling, and sometimes
geothermal heating may also be used, usually in combination with backup
systems supplied by gas, oil or electricity.

In some countries district heating is a major source of water heating. This is
especially the case in Scandinavia. District heating systems make it possible
to supply all necessary energy for water heating as well as space heating
from waste heat from industries, power plants, incinerators, geothermal heat-
ing and central solar heating. The actual heating of the tap water is performed
in heat exchangers at the consumers’ premises. Generally the consumer
needs no backup system due to high availability of district heating systems.

In general, a heating system should be designed so that the water will cir-
culate by gravity. In some installations a pump or an accelerator is used to
achieve a satisfactory circulation.



When designing a heating system for a large building, it is usual — in the in-
terests of economy and to ensure efficient heating — to first calculate how
much heat will be needed to maintain the building at the desired temperature.
Then the size of the boiler and the amount of pipe and radiator heating sur-
face required to give out this heat are estimated. For small systems, past ex-
perience and “rules-of-thumb” methods are generally a sufficient guide.

A steam or a hot water heating plant consists essentially of a boiler (or a
heat exchanger for district heating) which heats water in a closed-water sys-
tem; radiators, or wall-mounted panels, through which the heated water
passes in order to release heat into rooms; and a piping system connecting
the former with the latter. Steam or hot water from the boiler is circulated
through the piping and radiators in which the steam condenses giving off its
latent heat and the water gives out some of its heat, thus warming the rooms.
In the usual hot water installation, the boiler, pipes and radiators are kept full
of water at all times, and an expansion tank compensates for the increase in
volume of water when it is heated and prevents explosions in case too much
steam is generated.

3. Haudume 8 mekcme aHeanulcKkue 3KkeugsasieHmbl Criedyroujux cr1080C0o-
YyemaHud.

HarpeTbin 0o napoobpas3HOro COCTOsIHUA, MOCTOsIHHAd nogadva BoAbl, B
NOMeELLEHUsIX NnoTpebutenen, ABuratbCa No4 AENCTBUEM CUMbl TSXKECTU, Bbl-
AensaTb Tenno, COCTOATb M3, UMPKynupoBaTtb no Tpybam, Ana KomneHcaumm
yBenmyeHnsa odbbema Boabl.

4. Hatdume napsbl crioe, UMEUWUX CXOOHOE 3Ha4YeHuUe.

potable to release
to generate residential
initial drinkable
domestic to carry out
to perform primary

to give out to produce

5. BakoH4ume rpedroxeHUs 8 coomeemecmeuu ¢ cooepXxaHuUeM mexkcma.

1. Water heating is a thermodynamic process during which ....

2. ... have many uses in industry.

3. Appliances used for providing a more or less constant supply of hot wa-
ter depend on ....

4. Domestic hot water is ....

5. A boiler is fired by ....

6. District heating systems make it possible ....

7. A heating system should be designed so that ....



8. When designing a heating system for a large building, it is usual to cal-
culate ..., to estimate ....

9. A steam or a hot water heating plant consists essentially of a boiler
which is meant for ..., radiators through which ..., and a piping system which

10 The rooms are warmed by ....
11. The boiler, pipes and radiators are kept full of ....

6. Onpedennume, coomgemcmeaytom ru criedyrouue rnpedrioXeHUss cooep-
XaHuro mekcma. ObocHyume ceoli omeem. Mcrionb3ytume criedyrouue 8bi-
paxeHusi: | can't agree with this, it's false, that may be true, but..., on the con-
trary, vice versa, | suppose it's true, that's right, | entirely agree with this
statement.

1. Water heating is a mechanical process using an energy source to pro-
duce steam.

2. Appliances for providing a more-or-less constant supply of hot water are
known as gas heaters.

3. The term “central heating” indicates that the whole building is not heated
but only its central part.

4. A boiler may be fired by electricity or fuel oil, natural gas, liquefied petro-
leum gas or solid fuels.

5. In case of district heating the actual heating of the tap water is performed
in heat exchangers at the consumers’ premises.

6. A heating system should be designed so that the water will circulate by
carrying capacity.

7. The size of the boiler and the amount of pipe and radiator heating sur-
face are not taken into account when designing a heating system.

8. A boiler heats water in a closed-water system.

9. Radiators connect a boiler and a piping system.

10. Hot water from the boiler is circulated through the piping and radiators
in which the water gives out some of its heat warming the rooms.

11. An expansion tank compensates for the increase in volume of water
when heated and prevents explosions in case too much steam is generated.

7. Omeembme Ha 80rpoChl.

. What is water heating?

. What is hot water used for?

. What appliances are used to provide a constant supply of hot water?
. What does the term “central heating” mean?

. What types of fuel do boilers usually use?

. What kinds of alternative energy can be used for water heating?

. What are district heating systems?
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8. What is taken into consideration when a heating system for large build-
ings (for small systems) is designed?

9. What does a steam or a hot water heating plant consist of?

10. How does a hot water heating plant work?

8. Pacckaxume 06 ycmpoucmee u ripuHuurne pabomsel cucmembl rnodadu
2opsideli 600bI U 800STHO20 OMOIJIEHUS.

9. lpoumume mekcm, ripu HeobxoOUMOCMU 80CIOMb3YUMeECh CII08apPEM.
[locne npoymeHuUsi omeembsme Ha 80rpPOChl.

1. What types of water heating appliances are mentioned in the text?

2. Which of them are the most popular in European countries, the USA,
New Zealand and Iceland?

3. What are their advantages and disadvantages?

Types of Water Heating Appliances

Water for space heating can be heated by fossil fuels in a boiler. Potable
water may be heated in a separate appliance.

Stand-alone appliances for instantaneously heating water for DHW (Do-
mestic Hot Water) are known as tankless heaters, multipoint heaters, geysers
or Ascots. Appliances capable of supplying both space heating and DHW are
known as combination (or “combi”) boilers. Tankless water heaters, also
called combi boilers, continuous flow, on-demand or instant-on water heaters
heat the water as it flows through the device, and do not retain any water in-
ternally except for that which is in the heat exchanger coil. Tankless heaters
are often installed throughout a house at more than one point-of-use (POU),
far from the central water heater, or larger models may still be used to satisfy
all the hot water needs for an entire house. The main advantages of tankless
water heaters are a continuous supply of hot water and energy savings (as
compared to a limited flow of continuously heating hot water from conven-
tional tank water heaters). But the rate at which these heaters give a continu-
ous flow of DHW is limited by the thermodynamics of heating water from the
available fuel supplies.

Another popular arrangement with higher flow rates (although for limited
periods) is to heat water in a pressure vessel capable of withstanding a hy-
drostatic pressure close to that of the incoming mains supply. These vessels
are known as tanks and may incorporate a gas or oil burner heating the water
directly. Tank-type water heaters, also called storage water heaters, consist
of a cylindrical tank in which water is kept continuously hot and ready for use.
Typical sizes range from 75 to 400 litres. These heaters may use electricity,
natural gas, propane, heating oil, solar, or other energy sources. Natural gas
heaters are most popular in the United States and most European countries,
since the gas is often conveniently piped throughout cities and towns and cur-
rently is the cheapest to use. Compared to tankless heaters, storage water
heaters have the advantage of using energy (gas or electricity) at a relatively
slow rate, storing the heat for later use.



In some localities, solar powered water heaters are used. Their solar col-
lectors are installed outside dwellings, typically on the roof or nearby. Nearly
all models consist of flat panels in which water circulates. Other types may
use dish mirrors to concentrate sunlight on a collector tube filled with water,
brine or other heat transfer fluid. A storage tank is placed indoors or out. Cir-
culation is caused by natural convection or by a small electric pump. At night,
or when there is insufficient sunlight, circulation through the panel can be
stopped by closing a valve or stopping the circulating pump, to keep hot water
in the storage tank from cooling. Depending on the local climate, freeze pro-
tection as well as overheating prevention must be added in the design, instal-
lation, and operation of solar powered water heaters.

Another type of a solar water heater is the evacuated tube collector. It is
usually mounted on a roof, and has a row of glass tubes containing heat con-
ducting rods, typically copper ones. The rods act as heating elements in a cir-
culating loop of antifreeze. The captured heat is transferred into the domestic
hot water system by a heat exchanger. This design is smaller and more effi-
cient than traditional flat plate collectors, and works well in very cold climates.

In countries like Iceland and New Zealand, and other volcanic regions, wa-
ter heating may be done using geothermal heating, rather than combustion.

10. [Ipopegbepupytime mekcm, UCronb3ys Kauwe 0ns peghepuposaHus,
rnpusedeHHbIe 8 npunoxeHuu 1.

Text 4

1. Haldume pycckue akeugarieHmbl aH2rIuliCKUX Crios.

1. to vaporize a. XXapoTpyOHbIN KoTen

2. flue gas b. meab

3. stainless steel C. NapoBOe MPOCTPaHCTBO (B pesepBya-
pe)

4. wrought iron d. cropaHue

5. copper €. NPSAMOYrofbHbIN

6. brass f. HarpeB NorpyxeHnem

7. cast iron g. BUTOK, KaTyLlKa; 3MeeBUK

8. combustion h. naTyHb

9. resistance i. pa3bopHbIN, CEKLIMOHHBIN KOTES

10. immersion heating j. KOHYCcOOBpa3sHbIN, KOHNYECKNI

11. fire-tube boiler K. ncnapsatb(cq), pacnbiisaTb

12. water-tube boiler |. TennoBon, TepMMYECKNn CUGOH

13. flash boiler M. MTMAPOHUNYECKNIN (MCMONb3YIOLNIA XNa-
KOCTW ONA OXNaxgeHna n Harpesa)

14. sectional boiler Nn. BOAOTPYOHbLIN KOTES

15. barrel 0. KoTen ¢ ObICTpbIM pa3BefeHnEM na-

poB



16. steam space p. HepXaBetowas crasb

17. monotube boiler g. uenbHas oTnmBKa

18. coil r. boyka

19. firebox S. YyryH

20. thermic syphon t. nogoepxmeBatb OroHb (B TOMKe), NoOA-
GpacbiBaTh TONNNBO, TONUTDL; LLYpPOBaTb

21. rectangular U. TOMOYHbIN (ObIMOBOW) ra3

22. one-piece casting V. OrHeBOe NPOCTPaHCTBO (Kopobka) KOT-
na, Tonka

23. conical W. COMNpOTUBIIEHNE

24. to stoke X. OQHOTPYOHbIN KOoTen, bonnep

25. hydronic y. KOBaHOe Xeneso

2. [lpoyumatume u nepesedume mekcm.

BOILERS

A boiler is a closed vessel in which water or other fluid is heated. The heat-
ed or vaporized fluid exits the boiler and is used in various processes or heat-
ing applications.

Boilers have many applications. They can be used in stationary installa-
tions to provide heat, hot water, or steam for domestic use or in generators
and they can be used in mobile machinery such as trains, ships, and boats to
provide steam for locomotion. Using a boiler is a way to transfer stored ener-
gy from the fuel source to the water in the boiler, and then finally to the point
of end use.

Boilers are mainly made of steel, stainless steel, and wrought iron. In
steam models, copper or brass are often used. Cast iron is used for domestic
water heaters. Although these are usually termed “boilers”, their purpose is to
produce hot water, not steam, and they run at low pressure and try to avoid
actual boiling.

The source of heat for a boiler is combustion of wood, coal, oil, or natural
gas. Electric steam boilers use resistance or immersion type heating ele-
ments.

Boilers can be classified into the following configurations:

. “Pot boilers” or “Haycock boilers”. It's a primitive “kettle” where a fire
heats a partially filled water container from below. 18th Century Haycock boil-
ers generally produced and stored large volumes of very low pressure steam.
They could burn wood or most often, coal and their efficiency was very low.

. Fire-tube boilers. Here, water partially fills a boiler barrel with a small
volume left above to accommodate the steam (steam space). The heat
source is inside a furnace or firebox that has to be kept permanently sur-
rounded by the water in order to maintain the temperature of the heating sur-
face just below boiling point. Fire-tube boilers usually have a comparatively
low rate of steam production, but high steam storage capacity. Fire-tube boil-
ers mostly burn solid fuels.



. Water-tube boilers. In this type of boilers water tubes are arranged in-
side a furnace in a number of possible configurations: often the water tubes
connect large drums, the lower of which contain water and the upper ones
contain steam; in other cases, such as a monotube boiler, water is circulated
by a pump through a succession of coils. This type generally gives high
steam production rates, but less storage capacity.

. Flash boilers are a specialized type of water-tube boilers.

. Fire-tube boilers with a water-tube firebox. Sometimes the two above-
mentioned types are combined in the following manner: the firebox contains
an assembly of water tubes, called thermic siphons.

. Sectional boilers. In a cast iron sectional boiler, sometimes called a
“‘pork chop boiler”, the water is contained inside its cast iron sections.

Boilers can be solid one-piece casting, rectangular in form; they can be
sectional or conical in shape and of wrought or cast iron. For small systems,
the first and the last-named types are both cheap and suitable. The sectional
boiler has the advantage of possible adding sections should more heat be
needed after the initial installation.

The boiler is usually placed at the lowest available 