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Unit 3. Ventilation

Text 12

1. Hatidume pycckue aKkeugasrieHmbl aH2/1ulcKuUX crios.

. ventilation

. vents / flues
. exhaust

. to expel

A OWODN-

. to cause harm
. occupant

o On

7. contaminant

8. to dilute

9. respirable suspended particles
10. volatile organic compounds
11. to heat

12. to cool

13. to humidify

14. to treat

15. to circulate

16. to prevent

17. return air

18. boiler

19. volumetric flow rate
20. air change

21. air changes per hour /
ventilation rate

22. measure

23. air freshener

24. water heater

25. to ban

a. KpaTHOCTb BO34yxX0o0bMeHa

b. 3arpasHaoLLee BeLLeCcTBO

C. NNeTy4Yne opraHMyeckne coeanHeHns

d. BosgyxooTBOAHas Tpyba, AbiIMOXoA;
AbIM, Mblfb

e. B03ayxoobmeH

f. MHTEHCUMBHOCTb MOAayun, CKOPOCTb MO-
TOKa, pacxoa

g. peumpkynupyowmin (Bo3BpaTHbIN) BO3-
AyX

h. oceexuTtenb Bo3gyxa

I. YBNAXHATb

j. BbITSIXKKaA

K. BEHTMNAUKUS, NpOBETPUBAHME, OBUXKE-
HWe BOo3ayxa

|. koTen, 6onnep

M. BObIXaeMble B3BELUEHHbIE YaCTULlbl

n. HarpeBaTb. COrpeBaTb

0. XUTEnNb, Xuned,

p. BOAoOHarpeBaTtesib

g. Mepa, eaMHuLa n3MepeHust; npegen

r. NPUYNHATL, HAHOCUTb Bpea

s. obpabaTbiBaTb, NoABeEpPraTb AENCTBUIO

t. npegoTBpawaTh, He gonyckaTtb

u. yoanatb, youpatb, BelIBOAUTL (U3)

V. 3anpeLiaTb

w. pa3baBnsaTb, pa3BoAuTb, pas3XxmxaTb

X. LMPKYnnpoBaTb, ABUraTbCH MO Kpyry

y. oxnaxgatb

2. [lpoyumaume u nepesedume mekcm.

VENTILATION
Ventilation is the intentional movement of air from outside a building to the
inside. It is the V in HVAC. The exhausts of clothes dryers and combustion

equipment such as water heaters,

boilers, fireplaces, and woodstoves are

called vents or flues. The vents or flues carry the products of combustion
which have to be expelled from a building not causing harm to the occupants



of the building. The movement of air between indoor spaces, and not to the
outside, is called air transfer.

When people or animals are present in buildings, ventilation is necessary to
dilute odours and limit the concentration of carbon dioxide and airborne pollu-
tants such as respirable suspended particles (RSPs) and volatile organic
compounds (VOCs). Ventilation air is often delivered to spaces by mechanical
systems which may heat, cool, humidify and dehumidify the space. Air move-
ment into buildings can occur due to uncontrolled infiltration of outside air
through the building fabric or the use of deliberate natural ventilation strate-
gies. Advanced air filtration and treatment processes such as scrubbing, can
provide ventilation by cleaning and recirculating a proportion of the air inside a
building.

In certain applications, such as submarines, pressurized aircraft, and
spacecraft, ventilation air is also needed to provide oxygen, and to dilute car-
bon dioxide for survival. Buildings normally have sufficient air leakage to pre-
vent dangerous levels of carbon dioxide. Inadequate ventilation in a densely
occupied room can cause the level of carbon dioxide to increase which leads
to sleepiness and reduced working efficiency. This is a matter of concern in
schools where attentiveness and learning ability may be adversely affected.

In commercial, industrial, and institutional (Cll) buildings, and modern jet
aircraft, return air is often recirculated to the air handler. A portion of the sup-
ply air is normally exfiltrated through the building envelope or exhausted from
the building (e.g., toilet or kitchen exhaust) and is replaced by outside air in-
troduced into the return air stream.

The ventilation rate, for CllI buildings, is normally expressed by the volumet-
ric flow rate of outside air being introduced to the building. The typical units
used are cubic feet per minute (commonly abbreviated as CFM), or, in metric
units, liters per second (L/s). The ventilation rate can also be expressed on a
per person or per unit floor area basis, such as CFM/p or CFM/ft?, or as air
changes per hour.

For residential buildings, which mostly rely on infiltration for meeting their
ventilation needs, the common ventilation rate measure is the number of times
the whole interior volume of air is replaced per hour, and is called air changes
per hour (I or ACH; units of 1/h). ACHs of 0.5 to 1.5 are common in modern
U.S. homes under winter design weather conditions.

If smoking is allowed indoors, ventilation air is needed in sufficient quantities
to dilute the airborne contaminants. Banning indoor tobacco smoking and the
use of candles, air fresheners, incense, and other generators of air contami-
nants is much more effective for improving indoor air quality.

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



Ventilation in a structure is also needed for removing water vapour, pro-
duced by respiration, burning, and cooking, and for removing odours, e.g.,
from a toilet or kitchen. If water vapour is permitted to accumulate, it may
damage the structure, insulation, or finishes. When operating, an air condi-
tioner usually removes excess moisture from the air. A dehumidifier may also
be appropriate for removing airborne moisture.

3. Halidume naps! ¢ri08, UMeoWUX CXOOHOE 3Ha4YeHUe.

pollution

to ventilate
appropriate
to remove
measure

suitable

to expel

to air
contamination
unit

4. [lodbepume criosa, umerowue rnPoOMUBOroNIoXHoe 3Ha4deHuUe co criedy-
FoWUMU crioeamu U ¢/1080co4emaHuUsIMU.

to heat

to clean

to reduce
inside

to allow

to humidify

5. Obpasyume umeHa cyujecmeumersibHble om criedyruwux cros.

to teat

to ventilate

to filtrate

to circulate

to contaminate
to combust

moist

to move

to measure
to sleep
humid

to press

6. Halidume 8 mekcme u nepegedume Ha pyCccKuUl A3bIK:

a) cywectBuUTeslbHblE, KOTOpPbIE ob603Ha4aloT Ha3BaHUS XUMWUYECKUX Be-

LLIECTB;

b) abbpeBunaTypbl U NX 3HAYEHUS,

C) eOVHNLbl U3MEPEHNS KPaTHOCTM BO34yXO0OMeHa.

7. Hatidume 8 mekcme u rnepegedume Ha pycckuli A3bIK rpeorioXeHus, co-

oepxxawue rnpu4dacmus.



8. Onpedenume, coomeemcmeaytom nu credyruue rnpedrioXeHUs: cooep-
XaHuro mekcma. ObocHyume ceol omeem. Wcrionb3ytime crnedyrouwue 8bi-
paxeHus: | 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. Air transfer is the movement of air between indoor spaces.

2. Scrubbing provides ventilation by cleaning and recirculating a proportion
of the air inside a building.

3. The ventilation rate for residential buildings is based on a per person or
per unit floor area basis.

4.
5.

9.

O~NOOTBWN -

Air conditioners remove water vapour from the air.
A dehumidifier is used to make the air less dry.

Omeembme Ha 80rpocChl:

. What is ventilation?

. What types of pollutants have to be expelled from buildings?
. What is called “transfer air”?

. How can air movements into buildings occur?

. How does scrubbing provide ventilation air?

. Where and why is ventilation needed?

. How does ventilation occur in CII buildings?

What units are used to express ventilation rate for buildings of different

functions?

9. What measures are necessary to undertake for improving indoor air
quality?

10. Why is ventilation important?

10. JornonHume rnipusedeHHbIl HUXe rraH meKkema.

1. The definition of ventilation.
2. Types of contaminants and their influence on people:
a)...;
b) airborne pollutants (..., VOCs).
3. The way ventilation occurs
a) in Cll buildings;
b) ...
4. ...
a) for Cll buildings;
b) ...
5. Measures to improve indoor air quality.
6. The importance of ventilation.



11. [lepeckaxxume mekcm Ha aHa/lUlCKOM SA3bIKe, UCMOb3Ys r/aH yrpax-
HeHus 10.

12. [lpoumume mekcm, rpu HeobxoOUMOCMU 80COMb3YUMeCh CII08aPEM.

Omeembme Ha 80rpocChI:

1. What does the term “indoor air quality” mean?

2. What influences air quality?

3. What methods are used to improve indoor air quality?

4. How is indoor air quality determined?

Indoor Air Quality

Indoor air quality (IAQ) is a term which refers to the air quality within and
around buildings and structures, especially as it relates to the health and com-
fort of occupants.

IAQ can be affected by gases (including carbon monoxide, radon, volatile
organic compounds), particulates, allergens, microbial contaminants (mould,
bacteria) or any mass or energy stressor that can induce adverse health con-
ditions and diseases.

Source control, filtration and the use of ventilation to dilute contaminants are
the primary methods for improving indoor air quality in most buildings.

Determination of IAQ involves the collection of air samples, monitoring hu-
man exposure to pollutants, collection of samples on building surfaces and
computer modelling of air flow inside buildings. These investigations can lead
to the understanding of the sources of the contaminants and ultimately to
strategies for removing unwanted elements from the air.

The “green design” movement in the commercial and residential HVAC in-
dustry emphasizes paying attention to the issue of indoor air quality through-
out the design and construction stages of a building life cycle.

One technique to reduce energy consumption while maintaining adequate
air quality is demand controlled ventilation. Instead of setting throughput at a
fixed air replacement rate, carbon dioxide sensors are used to control the rate
dynamically, based on the emissions of actual building occupants.

One of the ways to ensure healthy indoor air is to provide frequent turnover
of interior air by replacement with outside air. In some countries such as the
UK, for example, classrooms are required to have 2.5 outdoor air changes per
hour. In halls, gym, dining, and physiotherapy spaces, the ventilation should
be sufficient to limit carbon dioxide to 1,500 ppm. In the USA, ventilation in
classrooms is based on the amount of outdoor air per occupant, not air
changes per hour. Dilution of indoor pollutants with outdoor air is effective to
the extent that outdoor air is free of harmful pollutants.

The use of air filters can trap some of the air pollutants. Air filters are used
to reduce the amount of dust that reaches the wet coils. Dust can serve as
food to grow molds on the wet coils and ducts and can reduce the efficiency of
the coils.

13. [popepepupytiime mekcm, ucronb3ys Kuwe rnpurnoxeHus 1.



Text 13
1. Hatidume pycckue aKkeugasrieHmbl aH2/1ulcKuUX crios.

1. airborne a. obpaboTka BoO3gyxa; nepemelieHune
BO34yXxa; KOHANLMOHNPOBaHME

2. acceptable b. npaMoe HarHeTaHue, NOCTynfeHne

3. indoor air quality C. nepegBuraTb(cs1) NoO Kpyry

4. air handling d. 3arpsasHsoLLee BeWwecTBo

5. unit €. NepeHoCUMbIN NO BO3OYXY

6. direct injection f. akOHOMaKn3ep co CTOPOHbI NOCTYNNEHMS
BO3ayxa

7. exhaust fan g. YCTPOUCTBO, YCTaHOBKa, Npubop

8. air flow rate h. kayecTBO BO3yxa BHYTPU NMOMELLEHNSA

9. contaminant I. nogogepXxuBaTb, YyOepXuBaTb, COXpa-
HATb

10. dilution j. BBITSXKHOM BEHTUNATOP, BbITSXKKA

11. to circulate K. npuemnembli; OONYCTUMbIN; yOoBne-
TBOPUTESbHbIN

12. wind driven ventilation |. KnanaH, 3acnoHka

13. stack m. aganTuBHasi CUCTeMa BEHTUNALMNN

14. air-side economizer Nn. BEHTUNSUMOHHas Tpyda

15. damper 0. pacxof Bo3gyxa

16. demand controlled ventilation p. pas6aBneHue, pasxumxeHune
17. mechanical / forced ventilation . ectecTBeHHasi BeHTMNALUSA

18. natural ventilation r. BETpOBasi BEHTUNAUNSA
19. to maintain S. UCKYCCTBEHHas (MexaHu4yeckasl) BeH-
TUNAUMS

2. [lpoyumatume u nepesedume mekcm.

TYPES OF VENTILATION

Ventilation is required so that the human occupants in buildings are provid-
ed with fresh air. The purpose is to provide oxygen and dilute other gases
such as CO, and human odours. Ventilating is the process of “changing” or
replacing air in any space to control temperature or remove moisture, odours,
smoke, heat, dust and airborne bacteria. Ventilation includes both the ex-
change of air to the outside and circulation of air within the building. It is one of
the most important factors for maintaining acceptable indoor air quality in
buildings. Methods for ventilating a building may be divided into mechanical /
forced and natural types. Ventilation is used to remove unpleasant smells and
excessive moisture, introduce outside air, and to keep interior building air cir-
culating, to prevent stagnation of the interior air.



Mechanical or forced ventilation occurs through an air handling unit or direct
injection into a space by a fan. An exhaust fan can enhance infiltration or natu-
ral ventilation, thus increasing the ventilation air flow rate.

Mechanical or forced ventilation is used to control indoor air quality. Excess
humidity, odours, and contaminants can often be controlled via dilution or re-
placement with outside air. However, in humid climates much energy is re-
quired to remove excess moisture from ventilation air.

Kitchens and bathrooms typically have mechanical exhaust to control
odours and sometimes humidity.

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

Natural ventilation occurs when the inside air is changed with outdoor air
without using fans or other mechanical systems. Most often natural ventilation
is supplied through windows but it can also be achieved by temperature and
pressure differences between spaces. Open windows or vents are not a good
choice for ventilating a basement or other below ground structures. Allowing
outside air into a cooler space below ground can cause problems with humidi-
ty and condensation. Natural ventilation is the process of supplying and re-
moving air through indoor space by natural means. There are two types of
natural ventilation in buildings: wind driven ventilation and stack ventilation.

These systems use very little energy but care must be taken to ensure the
occupants’ comfort. In warm or humid months maintaining thermal comfort via
natural ventilation can not be possible that's why conventional air conditioning
systems are used as backups. Air-side economizers perform the same func-
tion as natural ventilation, but they use mechanical systems: fans, ducts,
dampers, and control systems to introduce and distribute cool outdoor air.

Demand controlled ventilation (DCV) makes it possible to maintain proper
ventilation and improve air quality while saving energy. Demand-controlled
ventilation adjusts outside ventilation air based on the number of occupants
and the ventilation demands that those occupants create. DCV is part of a
building’s ventilation system control strategy. It may include hardware, soft-
ware, sensors and control strategy and is an integral part of a building’s venti-
lation design. Large assembly spaces such as gymnasiums, auditoriums, lec-
ture halls, conference rooms, churches, and theaters are good candidates for
DCV. These spaces are designed for large numbers of people with high out-
side air requirements. DCV is a ventilation control strategy that provides just
the right amount of outside air that is needed by the occupants. Active control
of the ventilation system can provide the opportunity to control indoor air quali-
ty.

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



3. Halidume e mekcme aHenulcKkue akeusarneHmbl Credyruux cri080Co-
YyemaHud.

Bo3ayx B NoOMeLLEHMM, YCTPaHATb HENPUATHbIE 3anaxu, Ype3mepHasi Bnax-
HOCTb, UCMapeHne, NOTOOTAENEHNe, 3anacHo BapuaHT, obecrneymBaTb KOM-
dopT, YCTPONCTBO PEryNMpoBaHUsa OBWXKEHUS BO3dyxa, annapaT Ans KoHAau-
LMOHUPOBAHNS BO3AdyXa, AaTYMK, HApPYXHbIN BO3[AYX, SKOHOMUTb 3HEPTUI,
XXUnbLibl, KOHTPONMPOBAaTb KAYECTBO BO3yXa.

4. [Nlodbepume ornpedeneHuUsi K NpUeeOEHHbLIM criega Crio8am.

1. bacteria a) a quantity representing the amount of
water vapour in the atmosphere

2. odour b) very small organisms causing diseases

3. humidity c) fine, dry powder consisting of tiny par-

ticles of earth or waste matter lying on the
ground or on surfaces or carried in the air

4. dust d) a distinctive smell, especially an un-
pleasant one

5. Hatidume napbi 108, UMEUWUX CXOOHOE 3Ha4YeHUe.

via correct

space to take place
proper room

to improve by means of
to occur to make better

6. 3akoH4YumMe npednoxeHuUss 8 cOomM8eMCMeEUU ¢ codepxaHuUeM mekcma.

1. Ventilation includes ....

2. Methods for ventilating a building may be divided into ....

3. Ventilation is used ....

4. Mechanical or forced ventilation occurs ....

5. .... are used to control odours and humidity, .... are used to reduce the
perceived temperature.

6. Natural ventilation is supplied ....

7. There are two types of natural ventilation in buildings: ....

8. DCV makes it possible ....

7. Omeembme Ha 80rpocChl.
. What is ventilation?

. What is ventilation aimed at?
. What types of ventilation do you know?

WN =~



4. What is the difference between natural and mechanical systems of venti-
lation?

5. What spaces is demand controlled ventilation meant for? How does it op-
erate?

8. 3anonHume mabnuuy e coomeemcmeuu ¢ cooepxaHueM mekcma.

Types of Ventilation

9. [llepeckaxume meKcm Ha aHa/lulUCKOM £3biKe, UCrofib3ys mabnuuy
yrnpaxHeHus 8.

10. a) llepesedume cnedyrowue crioea U Cr1080coYemaHuUsi Ha pycckul
A3bIK, rpu Heobxodumocmu eocrosib3ytimecsk criogapem: a fume hood, haz-
ardous, exposure to smth, epoxy coated mild steel, to feed back into, a coun-
ter-flow heat exchanger, inbound air flow, outbound air flow, energy recovery
ventilators, a stand-alone device.

b) lNpoymume mekcm u nepeyucsiume 80rpPOCkI, oceeulaeMbie 8 HEM.

Ventilation Equipment

A fume hood (a fume cupboard) is a large scientific device used in chemis-
try laboratories and designed to limit people’s exposure to hazardous, toxic
and unpleasant fumes. Fume hoods were originally manufactured from timber,
but now epoxy coated mild steel is the main construction material fume hoods
are made of. There are two main types of this unit, ducted and recirculating
ones. The principle is the same for both types: air is drawn in from the front
(open) side of the cabinet by a fan, and either expelled outside the building or
made safe through filtration and fed back into the room. Recirculating fume
hoods are used where the design of a building does not permit the fitting of
external ductwork, these units generally have a fan mounted on the top (soffit)
of the hood, or beneath the worktop. Air is sucked through the front opening of
the hood and through a filter, before passing through the fan and being fed
back into the workplace.

Heat recovery ventilation (also known as a heat exchanger, air exchanger
or air-to-air exchanger) is a ventilation system that employs a counter-flow
heat exchanger between the inbound and outbound air flow. HRV provide
fresh air and improved climate control, while also saving energy by reducing
the heating (or cooling) requirements.

Energy recovery ventilators (ERVs) are closely related; however ERVs also
transfer the humidity level of the exhaust air to the intake air.



HRVs and ERVs can be stand-alone devices that operate independently, or
they can be built-in, or added to existing HVAC systems. For a small building
in which nearly every room has an exterior wall, the HRV/ERV device can be
small and provide ventilation for a single room. A larger building would require
either many small units, or a large central unit. The only requirements for the
building are an air supply, either direct from an exterior wall or ducted to one,
and an energy supply for air circulation, such as wind energy or electricity
which is necessary for a fan. When used with central HVAC systems, the sys-
tem is of the forced-air type.

¢) Omeembme Ha 80rpPOChI:

1. What types of ventilation equipment do you know? What are they used
for?

2. What is the difference between them?

3. What features do they have in common?

Text 14

1. Hatidume pyccKkue aKkeugasrieHmbl aH2/1ulCcKuUX crios.

1. enclosure a. paBHoBecue, 6banaHc

2. HVAC design engineer b. cpeaHun

3. heat conduction C. OrOpOXeHHOe MPOCTPaHCTBO

4. evaporative heat loss d. BO3yLUHbIE TEYEHUS, NOTOKM

5. equilibrium e. NoTepsa Tenna npu ncnapeHnu

6. mean f. TepMmuyeckunin ctpecc, TENNOBOM CTPecCC

7. velocity g. UHXeHep Mo OTOMMEHUID, BEHTUNALUMU
N KOHOULMOHNPOBAHMIO BO3yXxa

8. air movement h. ckopocTb; bbICTpOTa

9. insulating clothing I. CKBO3HSIK

10. thermal stress j. nsonupytoLasn cneyoaexaia

11. operative temperature K. TemnepaTypa Bo3fyxa no Cyxomy Tep-
MOMETpPY

12. air dry-bulb temperature |. pacyéTHaa komdopTHas TemnepaTypa
(C Y4ETOM pauMOHaNbHOIO U KOHBEKTUB-
HOro TensioobmeHa)

13. draught m. TeNonNPoOBOAHOCTb

14. radiant temperature n. (3KBMBAneHTHasl) TemnepaTtypa u3sny-

YyeHus
2. [lpoyumatume u nepesedume mekcm.

THERMAL COMFORT
Human thermal comfort is defined as the state of mind that expresses satis-
faction with the surrounding environment. Maintaining thermal comfort for oc-



cupants of buildings or other enclosures is one of the important goals of HVAC
design engineers.

Thermal comfort is affected by heat conduction, convection, radiation, and
evaporative heat loss. Thermal comfort is maintained when the heat generat-
ed by human metabolism is allowed to dissipate, thus maintaining thermal
equilibrium with the surroundings. Any heat gain or loss beyond this generates
the sensation of discomfort. It has been long recognized that the sensation of
feeling hot or cold is not just dependent on air temperature alone.

Factors determining thermal comfort include: air temperature, mean radiant
temperature, air movement / velocity, relative humidity, insulating clothing, ac-
tivity levels.

The concept of thermal comfort is closely related to thermal stress. This at-
tempts to predict the impact of solar radiation, air movement, and humidity for
military personnel undergoing training exercises or athletes during competitive
events.

The ideal standard for thermal comfort can be defined by the operative tem-
perature. This is the average of the air dry-bulb temperature and of the mean
radiant temperature at the given place in a room. In addition, there should be
low air velocities and no draughts, little variation in the radiant temperatures
from different directions in the room, humidity within a comfortable range, and
air temperatures at a height of 0.1 m above the floor should not be more than
2 °C lower than the temperature at the place of the occupants’ head. The
temperatures should also not change too rapidly across either space or time.

In addition to environmental conditions, thermal comfort depends on the
clothing and activity level of a person. The amount of clothing is measured
against a standard amount that is roughly equivalent to a typical business suit,
shirt, and undergarments. Activity level is compared to being seated quietly,
such as in a classroom.

3. Hatudume napsbl crio8, umeroujux cXxo0Hoe 3Ha4YeHue.

equilibrium equal
surroundings to acknowledge
equivalent balance

to change idea

to recognize to alter
concept environment

4. Hatudume coomeemcmesyrouue ornpedesieHUss K rnpueedéHHbIM crieea
criosam.

1. operative temperature a) the temperature of air measured by a
thermometer freely exposed to the air but
shielded from radiation and moisture



2. radiant temperature

3. temperature

4. dry-bulb temperature

b) a uniform temperature of a radiantly
black enclosure in which an occupant
would exchange the same amount of
heat by radiation plus convection as in
the actual nonuniform environment

c) a concept arising from the fact that the
net exchange of radiant energy between
two objects is approximately proportional
to their temperature difference multiplied
by their ability to emit and absorb heat

d) the degree or intensity of heat present
in a substance or object, esp. as ex-
pressed according to a comparative scale
and shown by a thermometer

5. Onpedenume, coomeemcmeaytom U criedyrouue rnpedsioxeHusi cooep-
XaHuro mekcma. ObocHyume ceol omeem. Wcrionb3ytime crnedyrouwue 8bi-
paxeHus: | 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. Maintaining thermal comfort for occupants of buildings or other enclo-
sures is one of the important goals of mechanical engineers.

2. Thermal comfort maintains thermal equilibrium with the surroundings.

3. The sensation of feeling hot or cold is dependent on air temperature, air
movement and its velocity, relative humidity, insulating clothing, activity levels.

4. The temperatures should change very rapidly across space and time. It

helps to harden the body and spirit.

5. The ideal standard for thermal comfort can be defined by humidity.
6. The amount of clothing is roughly equivalent to a typical fur coat, skirt,

and tights.

7. Activity level is compared to running quickly or jumping in a classroom.

6. Omeembme Ha 80rpocChl.

. What affects thermal comfort?

1

2. What factors determine thermal comfort?

3. Can you give examples of thermal stress?

4. What is operative temperature? How is it calculated?

5. People feel much better if there are draughts in a room and if the air at
their head is hotter than the air temperature at their feet, don’t they?

6. What are the main characteristics of thermal comfort? How are they de-

termined?

7. Cocmasbme rirnaH mekcma 0risl nepeckasa.



8. lNepeckaxkume meKkcm Ha aHa/1IUUCKOM Si3bIKe, UCIOb3YS I1/1aH.

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

Omeembme Ha 80rpocChI:

1. What is called room air distribution?

2. How is HVAC airflow classified?

3. What is the difference between mixing and displacement ventilation sys-
tems?

4. What is underfloor air distribution?

Room Air Distribution

Characterizing how air is introduced to, flows through, and is removed from
spaces is called room air distribution. HVAC airflow in spaces generally can
be classified by two different types: mixing (or dilution) and displacement.

Mixing systems generally supply air in a manner that the air in the entire
room is fully mixed. In cooling mode, the cool supply air, typically around 55°F
(saturated) at design conditions, exits an outlet at high velocity, inducing room
air to provide mixing and temperature equalization. Because the entire room
air is mixed, temperature variations are small while the contaminant concen-
tration is fairly uniform throughout the entire room. To enhance the mixing, dif-
fusers are normally used as the air outlets. Most often, the air outlets and in-
lets are placed in the ceiling, via a ceiling plenum; this arrangement is known
as conventional room air distribution.

Displacement ventilation systems supply air directly to the occupied zone.
The air is supplied at low velocities to cause minimal induction and mixing.
This system is used for the cooling and ventilation of large high spaces, such
as auditoria and atria, where energy may be saved if only the occupied zone
is treated rather than trying to control the conditions in the entire space. Dis-
placement room airflow presents an opportunity to improve both the thermal
comfort and indoor air quality (IAQ) of the occupied space. The displacement
outlets are usually located at or near the floor. The system utilizes buoyancy
forces (generated by heat sources such as people, lighting, computers, elec-
trical equipment, etc.) in a room to move contaminants and heat from the oc-
cupied zone to the return or exhaust grilles above. By doing so, the air quality
in the occupied zone is generally superior to that achieved with mixing room
air distribution.

If air mixing is encouraged at the floor level, this type of floor-to-ceiling room
air distribution is known as underfloor air distribution (UFAD); if mixing is dis-
couraged, it is displacement.

10. [lpopecpepupytiime mekcm, Ucrosnb3ys Kuwe rnpurnoxeHus 1.

UToroBble 3agaHus kK pasgeny 3



1. Hazoeume aHanulickue 3KkeueasieHMbI credyroujux c/108 U CJ/1080-
coyemaHuu:

3arpssHsiollee BeLIECTBO, OCBEXUTENb BO3AyXa, YBNaXHsSTb, KOTEMN, BObI-
XaeMble B3BeLLEHHbIe YacTuLbl, XUIbLibl, BO30YX00TBOAHAsA Tpyba, KayecTBO
BO34yXa BHYTPM NMOMELLEHUS, NEPEHOCUMbIA MO BO3AYyXYy, YCTAHOBKA, BbITSX-
Ka, BEHTUNALUMOHHAsA Tpyba, ecTecTBeHHas BEHTUNSALUNS, UCKYCCTBEHHAsi BEH-
TUNAUUS, ra3oynoBuTenb, aBTOHOMHOE YCTPOMCTBO, TEMNNOBOM KOMAOPT, BO3-
ayxopacnpeenexue.

2. Bbibepume npaesusibHbIl eapuaHm omeema.

1. The intentional movement of air from outside a building to the inside is
called ....
a) heating b) cooling c) ventilation d) humidity

2. ... is very effective for improving indoor air quality.
a) indoor tobacco smoking b) the use of air fresheners
c) the use of air contaminants d) banning all the above

3. The ventilation rate for residential buildings is expressed on ....
a) a per person basis b) on a per unit floor area basis
c) a temperature basis d) the basis of air changes per hour

4. Indoor air quality is connected with ....

a) moisture content in the air b) the health and comfort of occupants
c) the quantity of contaminants in the air outside a building

d) all the above

5. Mechanical ventilation is used to control ....
a) evaporation b) indoor temperature
c) indoor air quality d) humidity

6. According to the requirements for thermal comfort, the temperature at a
height of 0.1m above the floor ....

a) should be 2 °C lower than the temperature at the place of the occupants’
head

b) should be 2 °C higher than the temperature at the place of the occupants’
head

c) should not be more than 2 °C higher than the temperature at the place of
the occupants’ head

d) should not be more than 2 °C lower than the temperature at the place of
the occupants’ head



3. Ha ocHoee mamepuanoe pa3dena 3 nod2omoebme Ha aH2/IUlICKOM
fA3bIKe

a) coobweHue Ha memy «\Ventilation, its types, ventilation equipmenty;

6) coobweHue Ha memy « Thermal comfort and indoor air quality».

4. [lodecomoebme npoeKkmswl o csiedyrwuMm meMmam:

1. The design of modern ventilation systems.

2. Air ventilation quality requirements.

3. Access, spatial, visual, aural and thermal comfort needs of the occu-
pants.

4. Sketch and describe the arrangements for natural and mechanical venti-
lation of buildings. Consider two applications for each system.

5. Describe the appropriate combination of natural and mechanical ventila-
tion for the following: a residence, a basement, a boiler room, an entertain-
ment theatre.

Unit 4. Air-Conditioning

Text 15

1. Haldume pycckue akeugarieHmbl aH2rIuliCKUX Crios.

1. air conditioner a. BMaXHOCTb, CbIPOCTb

2. contraption b. yctaHoBKa

3. to consume C. nsobpeteHue

4. to cool d. cHMWxaTb, yMeHbLUaTb

5. humidity e. perynmpyembii

6. installation f. KOHOMUKMOHEpP BO3ayXa

7. to replace g. CyWnTb, UccyLaTb, 0bXuraTb

8. coolant h. oxnaxnaTtb

9. ammonia I. 0cNabnAaTb, NOHMWXaTb

10. to lower j. n3obpeTteHune, yCTpoOMCTBO, NPMUCNOCO6-
neHwe

11. adjustable K. ammunak

12. to reduce |. 3aMeHATb, 3amMeLllaTb

13. to sear m. oxnaxgatoLiee BeLecTBo

14. invention n. NoTpebnaATb, pacxogoBaTb

15. to treat 0. obpabaTbiBaTb, noaBepratb BO3OEWN-
CTBUIO

2. [lpoyumaume u nepesedume mekcm.

THE HISTORY OF AIR CONDITIONING



The idea of air conditioning started before a machine was created to pro-
duce the cooling effect desired. The first attempt at building an air conditioner
was made by Dr. John Gorrie (1803-1855), an American physician, in Apala-
chicola, Florida. During his practice there in the 1830s, Dr. Gorrie created an
ice-making machine that essentially blew air over a bucket of ice for cooling
hospital rooms of patients suffering from malaria and yellow fever.

In 1881, when President James Garfield was dying, naval engineers con-
structed a box-like structure containing cloths saturated with melted ice water,
where a fan blew hot air overhead. This contraption was able to lower temper-
ature in a room by 20 degrees Fahrenheit but consumed half a million pounds
of ice in two months’ time.

A close ancestor to the modern air conditioner units was first made in 1902
by an American engineer Willis Carrier. The machine at that time was called
the “Apparatus for Treating Air’” and was built for the Sackett-Wilhelms Litho-
graphing and Publishing Co. in Brooklyn, New York. Chilled coils were used in
the machine to cool air and lower humidity to 55%, although the apparatus
was precise enough and the humidity level desired was adjustable.

After the invention by Carrier, air conditioners began to bloom. They first
appeared in industrial buildings such as printing plants, textile mills, pharma-
ceutical manufacturers, and a few hospitals. The first air-conditioned home
was that of Charles Gates in Minneapolis in 1914. However, during the first
wave of their installation, Carrier’s air conditioning units were large, expensive,
and dangerous due to the toxic ammonia that was used as a coolant.

In 1922 Carrier had two breakthroughs - he replaced the ammonia with the
benign coolant dielene and added a central compressor to reduce the size of
the unit. The next advance was when Carrier sold his invention to movie-
theater operators in 1925 at the Rivoli on Broadway in New York City. Soon
air conditioners were installed in office buildings, department stores and rail-
road cars. The United States House of Representatives had air conditioners
installed in 1928, with the Senate, White House and Supreme Court following
suit in the years after. After World War Il, window air conditioners appeared.

Today, air conditioners have been said to be a partial cause for the changes
in the South, and for most of us who have experienced its cooling benefits in
times of searing heat waves, it is an invention that is hard to live without.

3. Hatidume 8 mekcme aHanulckue aksusasieHmbl credyrouwux crios u
crosoco4yemaHud.

CHM3NTb BRaXHOCTb A0 55%, cHM3NTb Temnepartypy Ha 20 rpagycoB Mo
dapeHrenTty, nepsasi NonbiTka CO34aHUS KOHOMUMOHEpA, 3aMEeHUTb aMMunak
APYron oxnaxagarLlen XUOKoCTbio, NpuynHa UsMeHeHUN.

4. Hatudume 8 mekcme u riepesedume Ha pycckull S13biK peorioXeHusl, Co-
depxkaujue enazosbi 8 hopme cmpadameribHO20 3arioea.



5. Hatildume napbi €108, UMEWUX CXOOHOE 3Ha4YeHUe.

contraption adaptable

to construct finding

to consume to come about
invention device
adjustable to use

to appear to create

to putin to install

6. [No0bepume onpederneHus K npueedEHHbLIM criega criogam.

1. coolant a) an appliance, system, or mechanism de-
signed to extract heat from an area via a refrig-
eration cycle

2. ammonia b) the amount of water vapour in the air

3. humidity c) a fluid which flows through a device in order
to prevent its overheating, transferring the heat
produced by the device to other devices that
utilize or dissipate it

4. air conditioner d) a compound with the formula NH3. It is nor-
mally encountered as a gas with a characteris-
tic pungent odour

7. Onpedenume, Kakue ymeepxx0eHuUsi He coomeemcmeayrom co0epXaHUH
mekcma. [aume obocHosaHuUe ceoe2o omeema. Mcrionb3yume criedyroujue
gblpaxkeHusi: | can’t agree with this, it’s false, that may be ftrue, but..., on the
contrary, vice versa, | suppose it's true, that’s right, | entirely agree with this
Statement.

1. It is Dr. Gorrie who was the first to build an air conditioner to cool hospital
rooms.

2. The apparatus for treating air was constructed by a Frenchman.

3. Chilled coils were used in the apparatus for treating air to increase hu-
midity by 45 %.

4. First air conditioners were small, cheap and safe.

5. The first air-conditioned home was Bill Gates’s.

6. Air conditioners were first installed at schools.

7. In 1922 the size of air conditioning units was reduced due to a central
compressor and conditioners became safer.

8. Window air conditioners appeared in 1928.

9. People can easily do without air conditioners.

8. Cnpocume u datime omeemabl Ha NocmMassieHHbIEe 80r1POCHI:



1. when, where and by whom the first attempt at building an air conditioner
was made;

2. what advantages and disadvantages the first air conditioners had;

3. if Dr. Gorrie constructed a prototype of the modern conditioner;

4. why Willis Carrier replaced the ammonia with another coolant and added
a compressor;

5. how and where people use air conditioning units;

6. why air conditioners are the invention which is hard to live without.

9. 3anonHume mabnuuy hakmamu U3 mekcma.

Date Inventors’ names | Inventions Aims of using the
invention

10. [lepeckaxxume mekcm, ucronb3ys mabnuyy u crnedyrujue 8800HbIE
¢pasbl: As you can see from the title the text touches upon..., according to
the text..., as far as | can understand..., if to put all the facts in the chronologi-
cal order you'll see that....

11. lpoumume mekcm, rpu He0bxoduMOCMU 80CIO/b3YUMeECh C/108aPEM.
Omeembme Ha 80rpocChlI:

1. What is an air-conditioner?

2. What do air-conditioners use chemicals for?

3. What are the differences and similarities between refrigerators and air
conditioners?

4. What parts do all air-conditioners have? What are their functions?

5. Can you describe the way the working fluid goes through an air-
conditioner?

Air-Conditioner

An air-conditioner is an appliance, system, or mechanism designed to ex-
tract heat from an area via a refrigeration cycle. In construction, a complete
system of heating, ventilation, and air-conditioning is referred to as "HVAC."
Its purpose, in a building or an automobile, is to provide comfort during either
hot or cold weather.

Air-conditioners and refrigerators work the same way. Instead of cooling just
the small, insulated space inside of a refrigerator, an air-conditioner cools a
room, a whole house, or an entire business.

Air-conditioners use chemicals that easily convert from a gas to a liquid and
back again. This chemical is used to transfer heat from the air inside of a
home to the outside air.

The machine has three main parts. They are a compressor, a condenser
and an evaporator. The compressor and condenser are usually located on the
outside air part of the air conditioner. The evaporator is located on the inside



of the house, sometimes as a part of a furnace. That’s the part that heats your
house.

The working fluid arrives at the compressor as a cool, low-pressure gas.
The compressor squeezes the fluid. This packs the molecule of the fluid closer
together. The closer the molecules are together, the higher the energy and the
temperature of the fluid are. Then the working fluid leaves the compressor as
a hot, high pressure gas and flows into the condenser. The fins of the air-
conditioner act just like a radiator in a car and help the heat go away, or dissi-
pate, more quickly. When the working fluid leaves the condenser, its tempera-
ture is much cooler and it changes from a gas to a liquid under high pressure.
The liquid goes into the evaporator through a very tiny, narrow hole. On the
other side, the liquid’s pressure drops and it begins to evaporate into a gas.

As the liquid changes to gas and evaporates, it extracts heat from the air
around it. The heat in the air is needed to separate the molecules of the fluid
from a liquid to a gas.

The evaporator also has metal fins which help to exchange the thermal en-
ergy with the surrounding air.

By the time the working fluid leaves the evaporator, it is a cool, low pressure
gas. It then returns to the compressor to begin its cycle all over again.

Connected to the evaporator is a fan that circulates the air inside the house
to blow across the evaporator fins. Hot air is lighter than cold air, so the hot air
in the room rises to the top of a room.

There is a vent there where air is sucked into the air-conditioner and goes
down the ducts. The hot air is used to cool the gas in the evaporator. As the
heat is removed from the air, the air is cooled. It is then blown into the house
through other ducts usually at the floor level.

This continues over and over until the room reaches the temperature you
need. The thermostat senses that the temperature has reached the right set-
ting and turns off the air conditioner. As the room warms up, the thermostat
turns the air conditioner back on until the room reaches the temperature.

12. [Npopecpepupytime mekcm, Ucrnonb3ys Kuwe rnpurioxeHus 1.

Text 16
1. Haldume pycckue aKkeusarnieHmbl aH2rIuliCKUX Crios.
1. comfort a. punbTp
2. comfortable b. 3ambicen, nnaH, NpoekT
3. process C. npoLecc
4. specification d. CKOpoCTb
5. design €. MECTO XNTenbCcTBa
6. filter f. peTanusaymsa
7. diffusion g. KOHOUUMOHMPOBaHME BO3ayxa
8. uniform temperature h. npencrBoBaTb, NOCTynNaTb



9. residence i. YIOTHbIN, YOOOHbIN

10. submarine j. obecneymBaTb

11. to ensure K. oTabIX, KoMopT

12. apparatus |. nogBoaHas nogka

13. velocity m. pacnpocTpaHeHne

14. to distribute n. Nnpnbop, NHCTPYMEHT

15. to act 0. OgMHakoBasd Temnepartypa
16. air-conditioning p. pacnpegenatb

2. [lpoyumatme u nepesedume mekcm.

AIR-CONDITIONING

Air-conditioning is the ensuring of purity and humidity throughout the year to
maintain healthy and comfortable atmosphere in a building.

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

Air-conditioning for human comfort may also be divided into two main sec-
tions — winter and summer. The systems installed in office buildings can pro-
vide control during both seasons. Complete air-conditioning systems provide
the following services:

Firstly, they provide air filtration both in winter and summer and remove
dust.

Secondly, they provide circulation of the air at low velocity and with proper
diffusion to prevent draughts and maintain a uniform temperature and humidity
at all parts of the inhabited space.

Thirdly, they supply fresh air from the outside atmosphere.

Fourthly, they heat the air in winter.

Fifthly, they cool the inside air in summer below the level of the outside at-
mosphere.

Sixthly, they humidify the air in winter to a relative humidity of at least 20-25
per cent.

Seventhly, they dehumidify the air in summer to a relative humidity not ex-
ceeding 55 per cent.

The basic pieces of air-conditioning equipment are the filters; preheat coils,
humidifiers, reheating coils, additional cooling coils, fans and controls. Since
the air purity must be controlled, some sort of filtering must be provided at the
entrance of the air-conditioning system.



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

People feel comfortable when they are neither too cold, nor too warm and
when the air around them is not too dry, damp, stuffy or dusty. To bring about
these desirable conditions heating or air conditioning apparatus must be able
to maintain certain conditions inside the house, whatever the conditions out-
side may be.

To avoid stuffiness, the air should be given a certain amount of motion. Un-
der winter conditions it must be sufficient enough to distribute heat uniformly
throughout the rooms. It must not be too cold at the floor, and it must not be
too hot at the ceiling. Warm-air registers bring heated air into a room with a
certain velocity which imparts movement to the inside air. An outlet for this air
should be provided in order to have good ventilation. In summer it is neces-
sary to provide much greater air motion to change the air in a room from three
to ten times per hour. Sometimes a fan is placed in the attic to blow the warm
air out and bring the cooler night air through open windows. When it is done,
the air in the house can be expected to be changed completely every two or
three minutes.

3. Haltidume 8 mekcme aHanulckue akeusasieHmbl credyrowux crios u
crosoco4yemaHud.

ToBapbl CO cneundurkaumMen KkadecTtsa, 3agaHHas Temnepartypa, coaepxa-
HMe Bnarn, MNOCTOPOHHWE MaTepuansl, yaansatb Mblfb, NpegoTBpallathb,
OUCHbIE 3OaHN4, XUNoe NPOCTPaHCTBO, HarpeBaTenbHas KaTyLllka, YucToTa
BO34yXa, punbTpyloLLiee YCTPONCTBO, OCYLLECTBIATb, BbIXO AN BO34yXa.

4. [lepesedume npednoxeHusi, obpawas eHUMaHUe Ha pasHble byHKUUU
UHGbUHUMUBa U UHGOPUHUMUBHbLIE KOHCMPYKUUU.

1. Air filtration in winter and summer is necessary to remove dust.

2. To avoid stuffiness, the air should be given a certain amount of motion.

3. Under winter conditions there must be sufficient motion to distribute the
heat uniformly throughout the rooms.

4. An outlet for this air should be provided in order to have good ventilation.

5. In summer it is necessary to provide much greater air motion to change
the air in a room from three to ten times per hour.

6. Sometimes a fan is placed in the attic to blow the warm air out and bring
the cooler night air through open windows.

7. If there is a fan in the attic, the air in the house is changed completely
every two or three hours.

5. 3akoHuume crniedyrowue rnpedrnoXeHuUs 8 coomeememeuu ¢ cooepxaHu-
emM mekcma.



1. Air-conditioning is ....

2. Air-conditioning may be divided into two main branches: ... .

3. Conditioning for human comfort may also be divided into two main sec-
tions ....

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

5. Air-conditioning for human comfort is used ....

6. Onpedenume, coomeemcmeaytom u credyruue rnpedrioXeHUs codep-
XaHuro mekcma. ObocHyume ceou omeem. WVcrionb3ytume criedyrouwjue 8bi-
paxeHus: | 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. Air-conditioning is the ensuring of purity and humidity throughout the year
to maintain healthy and comfortable atmosphere in a building.

2. Air-conditioning may be divided into five main sections.

3. Complete air-conditioning provides seven services.

4. The control of air purity can not be achieved.

5. As a minimum control some sort of filtering must be done at the entrance
of the air-conditioning system.

6. To avoid stuffiness, the air should be given a certain amount of odour.

7. B coomeemcmsuu ¢ codepxaHueM mekcma Halidume npasurbHble om-
8emhbl Ha 80IPOCHI.

1. When do air-conditioning systems installed in office buildings provide the
control of air supply?

2. What is necessary to provide complete air-conditioning?

3. What is necessary for a minimum control of air purity?

4. When do people feel comfortable in a building?

5. What is necessary to avoid stuffiness in a building?

6. What is it necessary to do to change air every 2 or 3 minutes?

8. Nznoxume kpamkoe codepxxaHue mekcma Ha aHasluUliCKOM S3bIKe.

9. a) lNepesedume crnedyrwue crioga U cr080cCOYemMaHuUsi Ha pycckul
A3bIK, Mpu Heobxodumocmu eocronb3yumeck crogapem: to accumulate,
ductwork, a clog, infestation, dust, debris, to switch off, to breathe in, built-in
filters, to remove, to plug in, to insert, a screwdriver.

b) lNpoumume mekcm.

How to Clean Ventilation Ducts

Cleaning your air ducts is important. It helps maintain your heating and air
conditioning unit. Over time, dust can accumulate within your ductwork and
can cause a clog. It can cause your unit to work much harder than it usually



would, which can lead to higher energy bills. In addition, the dust is blown all
around your house, and you can experience some allergy related reactions to
the excess dust. Under other circumstances - like a rodent or bug infestation -
it is recommended that you consult a professional duct cleaning service. How-
ever, for simple dust removal, you can perform this task on your own.

You'll need the following things: a broom, a duct cleaning vacuum, screw-
drivers.

Instructions

1. Turn off the heat and air unit by switching the thermostat control to the off
position. This will ensure that no dust or debris blows out while you are clean-
ing.

2. Put on a face mask. This will help you from breathing in any dust from the
ducts.

3. Remove the vent covers in the rooms where you want to clean the ducts
using the screwdrivers. It is recommended that you clean each duct in all the
rooms. Under most vent covers there is a vent hole, some have built-in filters.
If you have the filters, you must be careful not to damage them while cleaning.
Remove the filter out with a flat headed screwdriver and gently brush any
built-up dust off of it. Replace each filter after vacuuming each vent.

4. Plug in the duct vacuum and attach all the hoses. The hose lengths can
reach 10 to 20 feet. Attaching all the hose lengths together is your best bet as
you can feed in as much hose as the vent will take.

5. Turn on the duct vacuum and slowly insert the hose down the duct.

6. Repeat the vacuuming for all of the ducts in every room. This is neces-
sary to ensure that you are getting the maximum amount of removal for the
entire length of your duct work.

7. Reattach your vent covers (filters first if there were any) and thoroughly
vacuum the areas around the vent covers to make sure you didn’t track any
dust out while you were working.

¢) Omeembme Ha 80r1POCHI:

1. Why is cleaning air ducts important?

2. Why is it necessary to put on a face mask when cleaning air ducts?

3. What instruments are used for cleaning air ducts?

4. When is it recommended that you consult a professional duct cleaning
service?

Text 17
1. [To0bepume pycckue skgugarieHmbl K CrnedyrouumM aH2rutickuM criogam
U cri080co4emaHusim.

1. pipe a. XXunsle goma
2. environment b. TWaTenbHOe perynupoBaHue
3. close control C. OTOMNMeHne NoMeLLEeHNs

4. to provide d. ycTaHOBKU



5. supply of air e. OKpyXatoLasa cpeaa

6. removal of air f. Tpyba

7. contaminated air g. obecneunBaTb

8. space heating h. BbIBOA BO3ayxa

9. residential buildings I. 3arpsA3HEeHHbIN BO34YyX

10. installations j. nogaya Bosayxa

11. humidity K. yBraXHsATb

12. purity |. yHMBepcanbHble MarasuHbl

13. department stores m. YynucToTa

14. sound knowledge Nn. BNaronornoTuTernb; BO34yX00CYy-
LUNTENb

15. excess heat 0. UCrnonb3oBaHue, ynotpebneHue,
yTunu3aums

16. utilization P. 3KOHOMWYHbIA UCTOYHMK

17. fumes g. KOMMepYeckne 3gaHus

18. hazardous to health r. 3anaxu, ucnapeHus

19. modern amenities S. onacHbIN Ans 300POBbS

20. economical source t. coBpemeHHble yoobcTBa

21. commercial buildings U. BMI@XXHOCTb

22. to humidify V. U30bITOYHOE TENSIO

23. dehumidifier W. rnyboKue 3HaHus

2. [lpoumume cnedyrujue UHMEPHaUUOHalbHbIE C/l08a U, OCHOBbISAsICh
Ha 3Ha4YeHUsIX C/108 PYCCKOeO si3bika, ornpedesiume Ux 3Ha4yeHUs.

Modern, human, technology, comfort, residence, tendency, associate, spe-
cial, natural.

3. lpoyumaume u nepesedume mekcm.

ALL-YEAR CONDITIONING, VENTILATION, GAS SUPPLY

(1) Air-conditioning implies the control of temperature, humidity, purity and
motion of the air in an enclosed space. In our modern world of science and
highly developed technology air conditioning is of great importance for indus-
trial processes and for human comfort.

(2) Air-conditioning for human comfort is employed in large and small instal-
lations, such as theatres, office buildings, department stores, residences, air-
planes, railways, cars and submarines. According to their purpose air condi-
tioning systems may be described as winter, summer and all-year systems.

(3) All year-conditioning systems must provide means for performing all the
processes required for winter and summer air conditioning. The basic pieces
of equipment are the filters, preheat coils, humidifiers, dehumidifiers, reheat
coils, additional cooling coils, fans and controls.

(4) In order to establish the size and operation requirements of an air-
conditioning system, the maximum probable heating and co-demands have to



be calculated. The maximum probable heating demand is usually for winter air
conditioning and it involves heating and humidifying. The maximum probable
cooling demand is generally for summer applications and requires cooling and
dehumidifying. The inside design conditions depend upon the purpose for
which air conditioning is used. Certain industrial process requirements and
human comfort are the two major factors to be considered. With ever increas-
ing tendency to use air-conditioning a building engineer must have good
knowledge of the subject.

(5) As far as ventilation is concerned the purpose of ventilation is to carry
away excess heat and odours. In buildings such as homes, the leakage of air
through cracks on doors and windows is usually sufficient to meet this re-
quirement. Although ventilation was formerly concerned with the supply of
fresh air and the removal of hot and contaminated air from the space it is also
associated with air cleaning.

(6) Industrial buildings often present special problems for ventilation. There
are certain industrial processes that are accompanied by the production of air-
born dust, fumes, toxic vapours and gases which are hazardous to the health
of workers. Three types of ventilation are in use to control dangerous gases
and dusts: exhaust systems, dilution systems and combination of both.

(7) Another indispensable part of modern amenities is gas supply. At the
present time natural gas is put to large-scale economic use. The principal utili-
zation of natural gas is as a clean, convenient, economical source of heat. In
homes it is used for cooking, water heating, and refrigeration for food as well
as for space heating. Nowadays most of buildings are heated by natural gas
and the number of gas-supplied homes is increasing at a rate limited chiefly
by the ability of steel industry to produce pipes through which the gas is trans-
ported. Natural gas supply is also used as a heat source in commercial estab-
lishments, for cooking in restaurants and bakeries, for heating and comfort
cooling in stores, offices and other buildings.

4. Ykaxume, K Kakum ab3zauamM mekcma Moa2ym CIyXumb 3a205108KamMu
OaHHbIe rpedrioxXeHus. Pacrniofioxume ux coesiacHo rnocriedosamesisHocmu
U3/TOXKEHUS.

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

2. Ventilation for industrial buildings.

3. The importance of air-conditioning for human comfort.

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

5. B coomeemcmeuu ¢ codepxxaHuemM mekcma OOrosIHUMe He3aKOHYEH-
Hble npeodroXeHus 0OHUM U3 0aHHbIX 8apuaHmos (a, b, c, d).

1. Air-conditioning implies...



a) ... rapid loss of heat, b) ... the transmission of energy in the form of
waves, c) ... provision for the expansion of the water, d) ... the control of tem-
perature, humidity, purity and motion of the air.

2. The purpose of ventilation is...

a) ... to produce a desired temperature for maintaining comfort, b) ...to sup-
ply heat for cooking and space heating, c) ...to maintain air purity at an ex-
tremely high level, d) ...to carry away excess heat and odours.

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

a) ... stokers, coal furnaces and boilers, b) ... filters, preheat coils, humidifi-
ers, reheat coils, fans and controls, c) ... boilers and a system of pipes, d) ...
systems of steel and copper pipes.

6. Cepynnupytme crnedyrouwue rnpeodsrioxXeHus no mpem memam:

A. Air-Conditioning
B. Gas Supply
C. Ventilation

1. Gas supply has come to be widely used. 2. In industrial buildings three
types of ventilation are in use to control dangerous gases and dusts. 3. In
such buildings as homes, the leakage of air through cracks in doors and win-
dows is usually sufficient. 4. According to the purpose of usage, air-
conditioning systems may be described as winter, summer and all-year ones.
5. The main utilization of natural gas is as a clean, convenient, economical
source of heat. 6. Natural gas supply is used also as a heat source in com-
mercial establishments. 7. Certain industrial process requirements and human
comfort are the two major factors to be considered when designing air-
conditioning systems. 8. Air-conditioning is meant for controlling the tempera-
ture, humidity, purity and motion of the air in an enclosed space.

7. Onpedenume, coomeemcmeaytom U credyrowue rnpedrioxeHUs codep-
XXaHuro mekcma. ObocHyume ceol omeem. Wcrionb3ytime crnedyrouwue 8bi-
paxeHus: | 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. Air-conditioning implies the controlling of temperature, humidity, purity
and motion of the air in an enclosed space.

2. According to their purpose, air-conditioning systems may be described
only as winter systems.

3. All-year air-conditioning systems must provide means for performing all
the processes required for winter and summer air-conditioning.

4. Industrial buildings often present special problems for heating.

5. At present natural gas is put into a large-scale economic use.



6. The principal utilization of natural gas is as a clean, convenient, economi-
cal source of heat.

8. Uznoxume kpamkoe codepxxaHue mekcma Ha aHa/luUCKOM S13bIKe.

9. [lpoumume mekcm, rnpu HeobxoOuMocmu 80Cr0JIb3yUmechb Crio8apem.
Omeembme Ha 80rpocChI:

1. What is the function of refrigeration air-conditioning equipment?

2. What is a dehumidifier?

3. What is the difference between an air-conditioner and a dehumidifier?

4. Where are dehumidifiers commonly used and why?

Humidity Control

Refrigeration air-conditioning equipment usually reduces the absolute hu-
midity of the air processed by the system. The relatively cold (below the dew
point) evaporator coil condenses water vapour from the processed air (much
like an ice-cold drink will condense water on the outside of a glass), sending
the water to a drain and removing water vapour from the cooled space and
lowering the relative humidity in the room. Since humans perspire to provide
natural cooling by the evaporation of perspiration from the skin, drier air (up to
a point) improves the comfort provided. The comfort air-conditioner is de-
signed to create a 40% to 60% relative humidity in the occupied space. In
food-retailing establishments, large open chiller cabinets act as highly effec-
tive air dehumidifying units.

A specific type of air-conditioner that is used only for dehumidifying is called
a dehumidifier. A dehumidifier is different from a regular air conditioner in that
both the evaporator and condenser coils are placed in the same air path, and
the entire unit is placed in the environment that is intended to be conditioned
(in this case dehumidified), rather than requiring the condenser coil to be out-
doors. Having the condenser coil in the same air path as the evaporator coil
produces warm, dehumidified air. The evaporator (cold) coil is placed first in
the air path, dehumidifying the air exactly as a regular air conditioner does.
The air next passes over the condenser coil, rewarming the now dehumidified
air. Having the condenser coil in the main air path rather than in a separate,
outdoor air path (as with a regular air conditioner) results in two consequenc-
es: the output air is warm rather than cold, and the unit is able to be placed
anywhere in the environment to be conditioned, without a need to have the
condenser outdoors.

Unlike a regular air-conditioner, a dehumidifier will actually heat a room just
as an electric heater that draws the same amount of power (watts) as the de-
humidifier would. A regular air conditioner transfers energy out of the room by
means of the condenser coil, which is outside the room (outdoors). Converse-
ly, with a dehumidifier, no energy is transferred out of the thermodynamic sys-
tem (room) because the air conditioning unit (dehumidifier) is entirely inside
the room. Therefore all of the power consumed by the dehumidifier is energy
that is input into the thermodynamic system (the room) and remains in the



room (as heat). In addition, if the condensed water has been removed from
the room, the amount of heat needed to boil that water has been added to the
room. This is the inverse of adding water to the room with an evaporative
cooler.

Dehumidifiers are commonly used in cold, damp climates to prevent mold
growth indoors, especially in basements. They are also used to protect sensi-
tive equipment from the adverse effects of excessive humidity in tropical coun-
tries.

10. lpopegpepupytime mekcm, UCOMb3YS Krnuwie rnpusioxeHus 1.

Text 18

1. Hatidume pycckue aKkeugasrieHmbl aH21ulcKuUX crios.

1. plumbing a. yBenu4yeHue Tenna

2. economical installation b. To4Hasa perynuposka

3. reheater C. nfiowagb 3acTeKkneHus

4. accurate control d. BogonamMepuTesibHbIE CYETUUKN

5. commercial installation e. Tekywimne (aKcnnyaTtaumoHHbIE) pacxo-
Aapl

6. small residence f. Bpemsa oxnaxageHuns

7. heat gain g. MPOEKT C yCTaHOBKOW 06opyaoBaHus B
LeHTpe

8. glass area h. yCTpOMCTBO MeHblLUe 3agaHHOro pas-
mepa

9. pump I. YCTPOMUCTBO KOHAWULMOHUPOBAHUA BO3-
Ayxa

10. central core plan j. BOOOMPOBOAHOE Eeno

11. air conditioning unit K. Hacoc

12. oversize unit |. ypoBeHb komMdbopTa

13. undersize unit m. nogorpesartesb

14. cooling period N. HEOOSbLUOW XWUNow A0OM

15. comfort balance 0. ycTponctBo 6onblle 3agaHHOro pas-
mepa

16. operating costs p. 3aBOACKas yCTaHOBKa

17. water saving device g. 9KOHOMWYHasa ycTaHOBKa

2. [Mpoymume cnedyruijue UHMepHaUuUOHalbHble C/108a U, OCHO8bIBAasICh
Ha 3Ha4YeHUsIX C/108 PYCCKO20 SI3biKa, orpedesnume ux 3Ha4yeHUs.

Economical, control, filter, adequate, accurate, commercial, residence, effi-
ciently, efficiency, efficient, design, orientation, natural, utilization, structure,
minimize, conditioning, limit.



3. lNpoyumatme u nepegedume mekcm.

CENTRAL AIR-CONDITIONING FOR SMALL RESIDENCES

When designing a small home that is to be air-conditioned, many factors
must be considered to achieve economical installation and low operating
costs.

A system controlling the temperature, humidity and filtering of the air is ade-
quate for home conditioning.

Units with very accurate controls, like those ones used in industrial or large
commercial installations are not required for small residences.

A house to be efficiently and economically air-conditioned should be de-
signed so that the heat gain is as low as possible. This is achieved by proper
orientation, location of glass areas, insulation and roof ventilation. Natural el-
ements such as trees, planting and water areas should be utilized to provide
shade and cooling.

For the sake of economy and efficiency in small houses the central core
plan is often advised. The central service core has the following advantages:

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

The air-conditioning unit should be located in the center of the plan to mini-
mize ductwork and insulation. Oversize units are as inefficient as undersized
conditioning units. The proper unit that operates steadily in cool period surges
will provide better results because humidity builds up and destroys the comfort
balance during such surges. The ideal interior humidity is 50%.

The cost and availability of electricity and water should be obtained to esti-
mate operating costs of equipment. If water supply is limited or expensive,
conditioning systems with water saving devices are necessary.

4. Omeembme Ha 80ripochI.

1. What system is adequate for home conditioning?

2. How is heat gain achieved?

3. What are the advantages of the plan where air conditioning units are lo-
cated in the centre?

4. What is the ideal interior humidity?

5. What is necessary to do if the supply of water is limited?

5. lpoumume mekcm, rpu HeobxoOuMocmu 80CI0/Ib3ylmech CII08apeM.
Omeembme Ha 80r1pocChI:

1. What occurs when there is excess humidity in one’s house?

2. What level of humidity is considered to be ideal?

3. What parts do dehumidifiers have? What are their functions?

Dehumidifier

When people complain about humidity, for the most part they're talking

about relative humidity. Depending on temperature, air can hold a fixed



amount of water vapour; relative humidity is the ratio of actual vapour in the air
to this fixed amount. For example, at a temperature of 68 degrees Fahrenheit
(20 degrees Celsius), one cubic meter (35 cubic feet) of air can hold about 18
grams (.6 ounces) of water. This would be a state of saturation, otherwise
known as 100 per cent relative humidity.

When humidity seeps into your home, it can make rooms stuffy and perhaps
even smell musty. Beyond these superficial discomforts, too much humidity
can have some more serious disadvantages, too. An overly humid home can
lose its structural integrity, attract pests like silverfish and centipedes, and
even make you sick.

In an average home in which the temperature is 68 degrees Fahrenheit, the
relative humidity should ideally be between 30 and 50 per cent. If you're
struggling to reach that range, a dehumidifier may come in handy. Dehumidifi-
ers remove excess moisture from the air, improving the comfort and health of
your home.

Most dehumidifiers can be broken down into five component parts: a fan
compressor (it compresses and expands a refrigerant gas like freon to cool
the dehumidifier's coils.); a reheater (it captures and collects heat that the
cooling process generates.); compressor cooling coils; a reservoir.

How do all these parts fit together to pull moisture from the air? It's fairly
simple and very effective:

1. A fan collects air from the surrounding area and pulls it into the dehu-
midifier.

2. As the air passes through, it comes into contact with the dehumidifier’s
cooled coils. These coils use condensation to pull moisture from the air. The
collected moisture remains on the coils and drips into the dehumidifier's reser-
VOIr.

3. The dehumidifier reheats the air and exhausts it back into the room.

A dehumidifier usually has a removable plastic bucket for a reservoir; most
buckets also have a place where you can hook up a hose so the collected wa-
ter can drain straight into a floor drain or pump. This frees you from having to
remember to dump out the water. But don’t worry too much about the reser-
voir overflowing - most dehumidifiers also have an automatic shut-off. If you're
using a dehumidifier in extremely moist conditions, or if you need to keep your
dehumidifier on all the time, you should look into a unit with a built-in conden-
sate pump, which regularly pumps water out of the unit’s reservoir rather than
simply relying on gravity to empty it as a hose does.

Many dehumidifiers also have a humidistat, which allows you to set your
desired level of relative humidity. A humidistat has two parts: a sensing ele-
ment and a relay amplifier. The sensing element includes two alternate metal
conductors, and changes in relative humidity will cause electrical resistance
between those conductors. The relay amplifier measures this resistance and
sends a signal to turn the dehumidifier on or off. These basic components add
up to a device that may make your home feel a whole lot better.



6. [Ipopechepupytiime mekcm, ucrnosnb3ys Kruwe rnpunoxeHus 1.

UTorosble 3apaHus K pasgeny 4
1. Hazoeume aHanulickue aKkeueasieHmMbl criedyroujux csi08 U CJ/1080-
coyemaHuu:

BnaxHocTb, oxnaxgarwuiee BewecTBo, NoTpedbnaTb (pacxogosatb), pery-
nnpyemblin, KOHOMLUMOHEP BO3Ayxa, MCNapsaTbCs, AaBneHue, Tpyba (Tpybo-
NpoBOA4), pacnpeaensaTtb, ogMHakoBasa Temneparypa, omnbTp, AyxoTa, 3acop,
yAaneHue nbifn, CHATb KPbILWKY, NPUCOeANHNTL, OTBOA BO3A4yxa, nogaya BO3-
Ayxa, onacHbl ans 300poBbsi, M30ObITOK Tenna, coBpeMeHHble yaobcTea, BO-
AON3MEPUTENbHbBIN CYHETUMK, BPEMSA OXMaXaeHus, BO4ONPOBOAHOE AENO, Nax-
HYyTb MfIECEHbIo, Nap, LWaHr, yCUnuTensb.

2. Bbibepume npasusnbHbIlU 8apuaHm omeema.

1. The basic pieces of air conditioners are ....
a) fins, coils, a compressor

b) an evaporator, a condenser, a heater

C) a compressor, a condenser, an evaporator
d) a fan, a compressor, a condenser

2. The basic pieces of dehumidifiers are ....

a) a fan, a compressor, a reheater, cooling coils, a reservoir

b) a radiator, a compressor, a reheater, cooling coils, a reservoir
c) a cooler, a compressor, a reheater, cooling coils, a reservoir
d) an engine, a reheater, cooling coils, a fan

3. Air conditioners, dehumidifiers are used to provide ....

a) heating inside buildings b) humidity control inside buildings
c) ventilation d) all the above

4. Cleaning air ducts must be done ....

a) for people not to experience allergy reactions
b) so that dust can’t cause a clog in your ductwork
c) to prevent a rodent or bug infestation

d) to prevent all the above

5. Air conditioners first appeared ....
a) in industrial buildings b) in hospitals
c) in Charles Gates’s house d) in office buildings

6. The ideal interior humidity is ....



a)40 %
c) 60 %

b) 50 %
d) 70 %

3. Ha ocHoee mamepuasnoe pa3dena 4 no02omoebme Ha aHa2JIuliCKOM
si3blKe

a) coobweHue Ha memy «Air conditioning. Air conditioners»;

6) coobweHue Ha memy «Humidity control. Dehumidifiers».

4. [loG2comoebme nNpoeKmbi Ha memy:

1. The control of air moisture content and fresh-air recirculation in buildings.

2. Contemporary inventions in the sphere of air-conditioning systems.

3. How heating, cooling and humidity control systems interact within the
building to provide a comfortable environment.

4. The monitoring of heating, cooling and humidity control systems.

Unit 5. Environmental Problems

Text 19

1. Haldume pycckue akeugarnieHmbl aH2rIuliCKUX Crio8.

10.
11.
12.
13.
14.
15.
16.

ozone layer

to take care (of)

to emit

generations to come
motor vehicle
manufacturing facili-

to take responsibility
safe

sulfur dioxide
nitrogen dioxide
surface water
respiratory irritation
heart failure

public body
reasonable cost
utility company

17.vast amount
18. waste disposal

19.
20.

ash to be buried
soot

21.threat

22.

pulp-and-paper facto-

a. NnKkBMaaumsa oTxoa0B

b. obwecTBeHHas opraHn3auns

C. HeBbICOKas (NpuemMnemas) cebectoun-
MOCTb

d. NOBEpPXHOCTHbIE BOAbI

€. BocnarieHue gbixatesibHbIX NyTen

f. 3aboTntbCs (0)

g. OrPOMHO€E KONNYEeCTBO

h. ucnyckaTtb, Bbl4ensaTb

I. cepgeyHasl He4oCTaTOYHOCTb

J. OBYOKMCb cepbl

k. Bygoywme nokoneHns

|. KOMNaHMs KOMMYHarbHOro obecnyKmMBa-
HUA

M. HECTN OTBETCTBEHHOCTb

N. Nenen, KOTOPbIN HYXKHO 3apbliTb B 3EMJILO
0. O30HOBbIN CIOW

p. TPAHCNOPTHOE CPEACTBO

g. Npon3BoacTBeHHOe obopynoBaHmne

r. 6esonacHbin

S. BYOKUCb a3oTa

t. uennnNo3Ho-0yMaxkHbIN 3aBOA

u. yrposa



ry v. npobrnema, Bonpoc
23.to dump into W. caxka, KonoTb
24.issue X. BblbpacbiBaTb

2. [lpoymume cnedyrowue crioea U, 0CHO8bIBASICb HA 3HAYEHUSIX CI108 PYC-
CKO&20 fi3blKa, ornpeodesiume Ux 3Ha4eHusl.

Nature, dramatic, nations, generate, location, carbon monoxide, hydrocar-
bons, geography, authority, operate, condition, industry, individual, atmos-
phere, substance, problem, harmony, electricity, planet, global, situation.

3. lpo4yumatme u nepegedume mekcm.

ENVIRONMENTAL PROBLEMS

1. Introduction. Many years ago man lived in harmony with nature, be-
cause industry was not much developed. Today, the contradictions between
man and nature are dramatic. Every year world industry emits into the atmos-
phere about 1000 million tons of soot and other harmful substances. The acid-
rain problem has spread rapidly in recent years, and experts fear the situation
will worsen if the nations begin to burn more coal to generate electricity. Peo-
ple of many countries suffer from smog. Forests are disappearing. Water pol-
lution in oceans, seas, lakes and rivers, air pollution and the destruction of the
ozone layer could lead our planet to a global disaster. The Earth is our home,
that's why we must take care of it, for ourselves and for generations to come.
We must keep our environment clean.

2. Air pollution. Usually two or three factors combine to form air pollution in
any given location. The first factor is large amounts of carbon monoxide and
hydrocarbons emitted by motor vehicles concentrated in a relatively small ar-
ea. The second is the smoke and other pollutants emitted by manufacturing
facilities. These two factors can be partially eliminated through pollution-
control devices on cars, trucks, and smokestacks.

The third factor that contributes to air pollution — one that cannot be
changed — is the combination of weather and geography.

How effective is air pollution control? Most authorities agree that there has
been progress since the mid 1980s. A number of countries have cleaner air
today than they had twenty years ago. Numerous chemical companies have
recognized that they must take responsibility for operating their plants in an
environmentally safe manner. Some of them now devote as much as 20 per
cent of their capital expenditures to purchasing antipollution devices. Howev-
er, air levels of sulfur dioxide and nitrogen dioxide — the main elements that
cause acid rain — as well as of soot continue to increase.

3. Water pollution. Surface water on our planet remains severely polluted.
Currently, the most serious water-quality problems result from the high level of
toxic pollutants found in these waters.



Among the serious threats to people posed by these pollutants and respira-
tory irritation are cancer, kidney and liver damage, anemia, and heat failure.
Toxic pollutants also damage fish and other forms of wildlife.

A pulp-and-paper factory was built on the shores of Lake Baikal. As a result,
because of water pollution, the world’s purest water has been spoiled. The
whole ecological system of the lake has changed greatly. Some organisms
that can be found only in Lake Baikal are disappearing; trees are dying from
soot and gas emissions from the factories.

The Aral Sea was a bright blue sea with a lot of fish. The Amudarya and
Syrdarya rivers supplied it with water. But then the water of the rivers was di-
verted to cotton plantations. As a result the Aral now is in a very dangerous
condition. If no immediate measures are taken, the Aral Sea will soon disap-
pear.

The Mediterranean Sea and the North Sea are half dead because great
amounts of chemical and nuclear waste were dumped into them.

4. Land Pollution. Air and water quality may be improving, but land pollu-
tion is still a serious problem in many areas. The fundamental issues are how
to restore damaged or contaminated land at a reasonable cost and how to
protect unpolluted land from future damage.

The land pollution problem has been worsening over the past few years, as
modern technology has continued to produce increasing amounts of chemical
and radioactive waste.

Manufacturers produce and dump more than 100 million tons of contami-
nated oil, solvents, acids, and sludges each year. Service businesses, utility
companies, hospitals, and other industries also dump vast amounts of wastes
into the environment.

Individuals contribute to the waste disposal problem. On the average, each
of us accounts for approximately 1,547 pounds of garbage each year. A
shortage of landfills makes garbage disposal an especially serious predica-
ment. Incinerators are a possible solution to the problem of a landfill shortage,
but they bring their own problems with them. They reduce the amounts of gar-
bage but also leave tons of ash to be buried — ash that has a high concentra-
tion of harmful substances.

5. Nuclear Power. They say that nuclear power is “cheap, clean and safe”.
The explosion in Chernobyl shows that it can go wrong. Nuclear weapons
could destroy the world. Nuclear weapon tests increase the amount of radia-
tion in the atmosphere. Nuclear power produces high-level radioactive waste
which can be dangerous for thousands of years.

Before it's too late, people have to change their way of life. We have to stop
ruining the land, water and air.

We can help clean up the planet. Our planet needs immediate help. Each of
us must do everything possible to save it.

4. [lepesedume Ha aHanuuUcKuUl s3bIK criedyroujue crioea U 8blpa)KeHUsl.



Okpyxatowas cpega, 3arpsis3HeHne, BpedHble BewecTBa, BbIOpOChl B aTMO-
chepy, Xummnyeckme n pagnoaktTmeHble (S4epHbIE) OTXO4bl, 3arpA3HeHne 3eM-
nn, 3arpsisHEHNe BO3ayxa, OrPOMHOE KONMYEeCTBO OTXOA0B, Npobnema nNukeu-
aaumm oTxonos, ObIToBble OTOpOCHI, BbibpacbiBaTb B aTMocdepy, CKuratb
yrosib, NPOU3BOAUTL 3NIEKTPUYECTBO, cOpacbiBaTb XMMMUYECKME WU pagnoak-
TMBHblE OTXOAbl, HAHOCUTL yLlepb, cnacaTb Halwy NnaHeTy, Ka4ecTBO BOAbI U
BO34yxa, 3apaxeHHasa 3eMsid, onacHoe COCTOsAHWe, r'yCTOW TyMaH, KUCHOTHbIN
AoXAOb, paspylaTtb MUP, NMOBEPXHOCTHbIE BOAbl, NPOM3BOACTBEHHOE 0OOpPY-
AoBaHue, 3ab0TUTLCS O XKMBOW Npupoae, yXyawaTbCs.

5. 3akoHuume crniedyrowue rnpedrnoXeHuUs 8 coomeememeuu ¢ cooepxxaHu-
emM mekcma.

1. Every year world industry ... into the atmosphere soot and other harmful
substances.

2. The acid rain problem will worsen if the nations begin to ... more coal to
... electricity.

3. The first factor of air pollution is large amounts of ... and ... emitted by
motor vehicles.

4. The second is the ... and other pollutants emitted by manufacturing facto-
ries.

5. The third factor is the combination of ... and ... .

6. One of the most serious water quality problems is high level of toxic ...
found in these waters.

7. Toxic pollutants damage fish and other forms of ... .

8. The land pollution problem has been worsening over the past few years,
as modern technology has continued to produce a great number of ... and ...
waste.

9. Service businesses utility companies and other ... also dump vast
amounts of ... into the environment.

10. A shortage of landfills makes garbage ... an especially serious predica-
ment.

11. ... are a possible solution to the problem of a landfill shortage but they
leave tons of ash to be buried.

12. Nuclear power produces high-level ... which can be dangerous for thou-
sands of years.

6. [Jauime omeembi Ha crnedyrouwue e80oripocbl 8 cOOMBEMCcmMeuUU C Mmek-
CMoMm.

1. Why did man live in harmony with nature many years ago?

2. What environmental problems do you know?

3. What causes the acid-rain problem?

4. What are the main factors of air pollution in any given locality?

5. What does one of the most serious water quality problems result from?



6. Why is Lake Baikal in danger?

7. What can you say about the Mediterranean Sea and the North Sea?
8. In what condition is the Aral Sea now and why?

9. What are the two fundamental issues of land pollution?

10. What makes garbage disposal an especially serious predicament?
11. What problems do incinerators bring with them?

12. Why is radioactive and nuclear waste dangerous?

7. Vanoxume Kpamkoe codepxaHue mekcma Ha aHaruliCKOM Si3bIKe.

8. a) llepesedume criedyrowue crioga U crioeocodemaHusi Ha pycckuu
A3bIK, Mpu Heobxodumocmu eocriofnb3ytimechb criogapem: to troubleshoot, a
thorough understanding, computer-aided design, network analysis, mechani-
cal design, heat transference, air flow, to acquire skills, problem-solving, to
gain professional experience, to pass exams, to manage projects.

b) Npoumume mekcm.

HVAC design engineers

An HVAC technician specializes in the installation, maintenance and repair
of heating, refrigeration and cooling systems for both residential and industrial
buildings.

A licensed HVAC technician specializes in the systems that regulate tem-
perature and humidity in buildings. An HVAC tech is responsible for installing
and maintaining heating, air-conditioning and ventilation equipment. The tech-
nician also needs to know how to troubleshoot problems that might arise with
these systems.

HVAC design engineers create and modify cooling and heating systems in
commercial and residential buildings. In some instances, they are responsible
for managing other HVAC designers, technicians and mechanics to make sure
they’'re correctly installing the systems and that there aren’t any problems.
They have to keep projects running smoothly and efficiently to complete them
in a timely manner.

Becoming an HVAC design engineer requires a thorough understanding of
math, science and technology as well as at least a bachelor's degree in me-
chanical engineering if you are going to work abroad. Through this degree
program, they study electronics, computer-aided design, physics, calculus,
network analysis, mechanical design and control engineering. Some classes
address basic computer sKkills, while others go into depth regarding heat trans-
ference and air flow.

With this background, you'll acquire skills in creative design, design analy-
sis, problem-solving, mechanics, and management. An HVAC technician
should have a good grasp of mechanics in order to understand the compo-
nents involved with the job, such as pipes, ducts, schematics, compressors
and wires.

You'll also need a Professional Engineering licensure if you offer services
directly to the public. This requires passing your state’s Fundamentals of En-



gineering exam, gaining professional experience and then passing the Princi-
ples and Practice of Engineering exam.

Employees are typically looking for someone who can improve HVAC de-
signs using modern standards and techniques. They often want people with a
bachelor's degree in mechanical engineering and some experience working
with HVAC systems and equipment. Employers also prefer people with skills
in communication and teamwork because HVAC engineers attend meetings

with clients and manage projects.
¢) Omeembme Ha 80rpPOChI:

1. What are HVAC engineers responsible for?

2. What knowledge, skills and experience should they have?

3. What requirements of employers should HVAC engineers meet?
d) lNpopeghepupytiime mekcm, Uucrosib3ys Knuwe rnpusroxeHus 1.
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pollution control stations
industrial effluents
processed water

to treat with chlorine

to purify

water supply system

to undergo purification
heating systems

sewer

10. modern requirements
11. a heavily polluted area
12. district heating

13. heat and power plants
14. exhaust fumes

15. to pipe steam underground
16. acuteness of a problem
17.1o destroy

18.to poison
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Text 20
. Hatidume pycckue akeueasnieHmbl aH21uluCKUX Crios.

. OYEHb 3arpsA3HEHHbIN PanoH
TEennoafekKTpoCcTaHumm
BbIXI1OMHbIE ra3bl
noaBepraTbCst O4YMUCTKE
coBpeMeHHble TpeboBaHnA
f. ouncTutTenbHble COOpPYXEHUS
g. LeHTpanM3oBaHHOEe TensiocHabxe-
Hue
h. NPOMbILLNEHHbIE CTOYHbIE BOAbI
i. ocTpoTa npobnembl

j. obpabaTbiBaTb XNOPOM
k. cuctema BogocHabxeHus
|. kKaHanu3aunsa
M. CUCTEMbl OTOMNJIEHNUS
n. obpaboTtaHHasa Boaa
0. nogasatb nap No Noa3eMHbIM Tpy-
bam
p. oumaTb
g. OTpaBnsTb
r. paspyLwiaTb
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2. [lpoyumatume u nepesedume mekcm.

WATER AND AIR POLLUTION PROBLEMS
Water and air pollution are the two main factors that destroy the environ-
ment in big cities. Paris has no industry; the Seine is not polluted by industrial
effluents but by sewer waters. However, this problem is being solved by build-



ing pollution control stations in a Paris suburb. The sewage is channeled into
them and cleansed before it goes into the Seine. When visiting these installa-
tions, one can often see how pure the processed water is — the engineers who
work there drink it quite cheerfully.

Water is purified by mechanical and biological methods. The purified water
is treated with chlorine and released into the rivers, whence it enters the water
supply systems where it undergoes further and finer treatment.

Air is mainly polluted by heating systems and cars. When you look at a
modern city from a hill top you get the impression of vapour (smog) lingering
over the city especially when there are no winds which can air the city. How-
ever, when there is no wind there is smog. As regarding heating, mazut and
gas are used more often than coal and the result is poisoned air in the most
modern quarters of the city.

District heating is an effective method. Several heat-and-power plants gen-
erate steam, which is piped underground all round the city.

As for cars you know how heavy traffic is in big cities. The slower the traffic,
the more exhaust fumes are emitted. The acuteness of the problem depends
on how well the country is developed and on the number of cars in cities.

Environmental problems are international in nature. Air masses, water in
rivers mix and as a result all people breathe the same air, eat the same con-
taminated seafood and crops, and drink the same polluted water.

3. Onpedenume, kakue U3 OaHHbIX MPeOSIOXKEHUU OMHOCSAMCS K 3a2psi3He-
HUK 800bI, a KaKue K 3a2psi3HeHUto 8030yxa. [lpednoxeHus nepesedume Ha
PYCCKUU A3bIK.

1. Airis polluted mainly by heating and cars.

2. The slower the traffic is, the more exhaust fumes are emitted.

3. The problem of air pollution in Paris is being solved by building pollution-
control stations.

4. The purified water is treated with chlorine and released into rivers.

5. As regarding heating they have started to use more gas rather than
coal.

6. When water enters a water supply system it undergoes finer purification.

4. Ykaxume, Kkakoe U3 0aHHbIX MpedsioXXeHUl ompaxaem a51a8Hyr MbICIlb
mekcma. NpednoxeHusi nepesedume Ha pyccKul S3bIK.

1. The problem of air and water pollution will not be solved in future.

2. Water is purified by mechanical and biological methods.

3. The acuteness of the air pollution problem depends on how well the
country is developed and on the number of cars.

4. Water and air pollution are the two main factors that destroy the environ-
ment in big cities.



5. Onpedenume, coomeemcmeaytom ru criedyrouiue rnpeodsrioxeHuss cooep-
XaHuro mekcma. ObocHylume ceol omeem. Mcrionb3ytume criedyrujue 8bi-
paxeHus: | 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 and air pollution are the two main factors that destroy the environ-
ment in big cities.
. Water is purified by mechanical and biological methods only.
. The purified water is treated with chlorine and released into rivers.
. Air is mainly polluted by cars.
. There is no smog in cities when there is no wind.
. Water and air pollution problems are a matter of concern of Belarus only.
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. Omeembme Ha 80rpochiI.

. What are the two main factors that destroy the environment in big cities?
. How is the problem of pollution being solved in Paris suburbs?

. What methods are used to purify water?

. What can you see when you look at a modern city from a hill top?

. Why is the problem of pollution international?
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7. Vanoxume Kpamkoe codepxaHue mekcma Ha aHaruliCKOM Si3bIKe.

8. a) lpoyumatime mekcm, o3aza/iagbme e2o.

Environmental protection, especially air pollution prevention is one of the
main issues of the energy sector today. Acidification of soil and water and the
threat of climate change are well-known examples of the environmental chal-
lenges that energy companies are facing today.

The development of environmental technology, increasing environmental
awareness and improved scientific knowledge of the environmental effects of
different pollutants have lead to international and national effects to avoid or
reduce the problems.

The acidic deposition still exceeds the critical loads even in the areas of the
lowest deposition, i.e. in the Nordic countries. In the southern parts of the Bal-
tic Sea region this factor is higher. The origin of these unbalance including en-
ergy resources, is different in different parts of the Baltic Sea region. The
northern parts have a lot of clean hydro and safe nuclear power whereas fossil
fuels play a dominant role in the southern parts. However the economy in the
eastern and southern parts of the Baltic Sea region does not allow undertak-
ing all necessary environmental protection measures, which would be needed.
In Estonia, Latvia, Lithuania and Poland 30 per cent reduction of SO, emis-
sions and the freezing of No emissions would require investments of 10 billion
USD. The critical question is to find the money needed for huge environmental
and energy efficiency investments. An increased energy exchange can serve



as a solution to this problem when trying to reach a more balanced situation in
environmental protection between the two different areas of the Baltic Sea re-
gion.

Because atmospheric pollutants do not recognize national borders, interna-
tional cooperation is the only way to solve the problem. It is the matter of elec-
tricity companies to find practical ways of cooperation. This can be realized in
many ways, not only by creating funding systems but also by developing in-
ternational and national rules in environmental protection measures over a
larger area, by stimulating and intensifying the cooperation in field.

b) Onpedenume, coomeemcmeayrom niu criedyrowue rnpedrioxXeHUs1 cooep-
XaHuro mekcma. ObocHyume ceolu omeem. WMcrionb3ytume criedyrouwjue 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. Environmental protection, especially air pollution prevention is one of the
main issues of the energy sector today.

2. There is no difference in environmental protection activities between dif-
ferent regions.

3. The origin of unbalance including energy resources is different in different
parts of the Baltic Sea region.

4. The economy of the southern part of the Baltic Sea region allows doing
all necessary environmental protection measures.

5. An increased energy exchange can be a solution when trying to reach a
more balanced situation in environmental protection between the two different
areas of the Baltic Sea region.

6. International cooperation is the only way to solve the problems of pollu-
tion.

¢) Jaume omeemsbi Ha criedyroujue 80rpocChl:

1. What environmental challenges are energy companies facing today?

2. Are there any differences between measures taken by different countries
and regions in environmental protection?

3. In what countries is the lowest acidic deposition?

4. Can you explain the origin of environmental unbalance in different parts
of the Baltic Sea region?

5. What is the decisive factor behind it?

6. What is the only way to solve the problems of atmospheric pollutions
now?

7. What is needed to improve the environmental situation in the southern
and eastern parts of the Baltic Sea region?

8. Can an increased energy exchange between countries solve this prob-
lem?

9. What are the ways to improve the situation?

d) Uznoxume Kpamkoe cooepxxaHue mekcma Ha aHasluliCKOM S3bIKe.



Text 21

1. Hatidume pycckue akeusarieHmbl Credyrouwux aHaauliCKux csio8 U cJio-
gocoyemaHud.
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. former state

. organic environment
. dangerous pollutant
. polluting sources

. chemical substance
. everyday life

. ground water
. a great variety of reasons
. waste dumps

10. disposal of sewage

11. underground boring well
12. purifying facility

13. public water supply

14. local authorities

15. secondary purification
16. irremediable

a. MeCTHble BnacTu

b. yoaneHue CTOYHbIX BOA

C. MHOTO MPUYnH

d. O4MCTUTENIBHOE COOpPYXKEeHMEe

e. F[pyHTOBad BoAa, NoanoYBeEHHbIE BOAbI
f. KOMMyHanbHas BogonpoBogHasa cuUcTte-
Ma

g. cBarnka

h. npexHee cocTosHMe

I. 9KOSIOrMYEeCKM 4mucTas OoKpyxatroLlas
cpena

j. BTOpUYHas o4nCTKa

K. BbIKOMaHHbIN KONoAeL, noa 3emnen

|. HenonpaBMMbIN, BE3HAOEXKHbIN

M. NOBCeAHEBHAas XN3Hb

N. UICTOYHUKM 3arpsA3HEHNS

0. XMMU4YeCcKoe BeLLeCTBO

p. OMacHbIN 3arpA3HAKOLLNN areHT

2. [Mpoumume cnedyrowue croea U, OCHOBbIBASICb Ha 3HAYEHUSIX C/I08 PYC-
CKO20 fi3blKa, onpedeniume Ux 3Ha4eHusl.

Reservoir, type, stable, identify, accumulate, combat, accurately, formation,
expansion, urban, production, complex, composition, drainage, individual,
base, transformation, conflict, private, utilization, reproduction, progress.

3. lpoyumatume u nepesedume mekcm.

WATER POLLUTION IN THE USA
Solving the problem of pollution from the technical view-point has turned out

to be more difficult than expected.

First of all, it became evident that in certain reservoirs such great qualitative
changes had taken place that it was practically very difficult to return them to
their former state. Irreversible changes have taken place in the Great Lakes,
because the disturbances in the organic environment of the lakes are irreme-
diable.

New types of pollution are being discovered. Not so long ago a stable and
dangerous pollutant called PChB (polychlorinated biophenyl) was identified.
The danger is doubled because of the fact that PchB accumulates in the bot-
tom sediments and is preserved in rivers for many years after it is no longer
dumped into them. The concentration of this pollutant is very great in the



Great Lakes, in such rivers as the Hudson, the Connecticut, the Mississippi,
the Missouri, the Ohio, the Sacramento, the Rio Grande, and the Yukon.

The difficulties in combatting PChB also lie in the fact that so far it has not
been accurately established what kinds of pollutants bring about its formation
in reservoirs. The variety of polluting sources is growing. The expansion of ur-
ban territories with asphalt-covered roads, the increase in the production and
complex composition of chemical substances and their combinations used in
everyday life have led to the increased pollution of water resources by the
drainage from the territory of cities, towns and villages. Besides that, the
sphere of water pollution is broadening. Recently there has appeared a new
problem — the pollution of ground water. The pollution of ground water is
caused by a great variety of reasons: numerous waste dumps scattered all
over the area and exposed to the influence of rainwater, polluted surface res-
ervoirs, the disposal of sewage from factories (waste matter as well), and the
use of water on oil-fields.

Water supply at the expense of ground water plays an important role in the
lives of many towns and cities and in the production of foodstuffs. The water
supply of 12-15 million families depends upon individual underground boring
wells, which have no purifying facilities. 71 per cent of the public water supply
is based upon the ground water. The complexity of the issue is in the fact that
the physico-chemical processes of the ground water transformation are still
not fully explored.

Internal economic and political problems are impediments to solving the pol-
lution problem. For several years conflicts have been taking place between
private companies, the federal government and the authorities of separate
states. Quite often local authorities do not plan building a system of secondary
treatment. Discussions are in the progress, while polluted water runs into res-
ervoirs creating a threat to the health of the people, and complicating the sec-
ondary utilization of sewage.

The arms race and the energy crisis have an impact on the problem of re-
production of water resources. Attempts to overcome the energy crisis have
brought about the postponement of many water purification measures.

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

4. [lorioslHUMe He3aKOHYEHHbIe rpedrioXXeHUs1 0OHUM U3 OaHHbIX eapuaH-
moe 8 coomgemcmeauu ¢ codepxxaHuem mekcma. losiy4eHHbIe npedrioXeHUs
rnepesedume Ha pyccKul 5i3blK.

1. Water pollution in the USA because of technological development is ...
than expected.

a) more difficult

b) the most difficult

c) very difficult



2. The problem of pollution became evident because there were ... changes
in some reservoirs.

a) some

b) great

C) no

3. New types of pollution ....
a) were being discovered

b) are not so dangerous

c) are being discovered

4. The most dangerous pollutant was PChB because its concentration in
rivers ....

a) is not increased for many years

b) is doubled

C) is very great

5. The variety of polluting sources ....
a) is not so great

b) is growing

c) is reducing

6. The pollution of ground water is caused ....
a) by many reasons

b) by production industries

c) only by one reason

7. Public water supply is mostly based upon ....
a) ground water

b) transformation of ground water

c) individual underground boring wells.

8. Quite often local authorities ... building a system of secondary purifica-
tion.

a) plan

b) do not plan

c) planned

9. The arms race and energy crisis have influence on ....
a) secondary water purification

b) water purification measures

c) reproduction of water resources

5. Onpedenume, coomeemcmeaytom U criedyrouue rnpedsrioxeHusi cooep-
XaHuro mekcma. ObocHyume ceol omeem. Wcrionb3ytime crnedyrouwue 8bi-



paxeHus: | 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. Solving the problem of pollution from the technical view-point has turned
out to be more difficult than expected.

2. No changes have taken place in the Great Lakes.

3. New types of pollution are being discovered.

4. The variety of polluting sources is keeping going down.

5. Recently there has appeared a new problem — the pollution of ground wa-
ter in the region.

6. The problem of providing the country with water resources is still far from
being solved.

6. Omeembme Ha 80rpPOoChl.

1. Why have irreversible changes taken place in the Great Lakes?

2. What can you say about PChB?

3. The number of polluting sources is growing, isn’t it?

4. What can you say about the pollution of ground water?

5. What plays an important role in the lives of many towns and cities and in
the production of foodstuffs?

6. The problem of providing the country with water resources is still far from
being solved, isn't it?

7. Manoxume Kkpamkoe codepxaHue mekcma Ha aHa/IuliCKOM S13bIKe.

8. a) llepesedume credyrowue crioga U crioeocodemaHusi Ha pycckuu
A3bIK, rpu Heobxodumocmu eocriofib3ytimeck criogapem: marshlands, nesting
places, species, natural habitat, rare, nuclear fallout, salification, potash indus-
try, woodland, biodiversity, to ratify, floods, snow pack, overflow, to cause
damage, consequences.

b) lNpoumume mekcm.

Water and Air Pollution Problems in Belarus

Belarus is the land of more than 10 thousand lakes and 20 thousand rivers.
Forests take one third of the territory and are considered the national wealth,
while swamps account for 13% of it and are of significant climatic and hydro-
logic importance. Belarusian marshlands are called “the lungs of Europe”,
since they produce an enormous amount of oxygen. Besides, they serve as
nesting places for rare species of birds and as a natural habitat for rare plants.

As for environmental challenges in Belarus, the most serious environmental
issue that Belarus still faces is the 1986 accident of the Chernobyl nuclear
power plant. AlImost 70% of the nuclear fallout from the plant landed on Bela-
rusian territory and about 20% of the land remains contaminated.



Belarus faces significant air pollution largely because of the development of
heavy industries. The most common pollutants are formaldehyde, carbon di-
oxide, and petroleum-related chemicals. Some cities in Belarus are heavily
polluted, especially industrial centers such as Salihorsk and Navapolatsk. In
recent years automobile exhaust is becoming the source of about half the air
pollution in the cities.

As for water pollution, a serious problem is posed by salification of the water
supply by the potash industry. However, all urban and rural dwellers have ac-
cess to safe drinking water.

The soils also contain unsafe levels of lead, zinc, copper and the agricultur-
al chemical DDT.

Belarus has vast forest areas but little of the country’s woodland is protect-
ed, in total 4.2 percent of Belarus’s land area. Biodiversity, soil pollution and
the number of threatened species are areas of concern. The government has
ratified international environmental agreements concerning air pollution, biodi-
versity, environmental modification, and ozone layer protection.

Being situated between other European countries and having flat terrain
that is suitable for agricultural use, Belarus is already suffering from conse-
quences of climate changes influencing yield, river flow and average annual
temperature rise. Floods represent a significant problem for the country. Sud-
den and premature dramatic seasonal changes cause snow pack to melt and
rivers to overflow, flooding the surrounding terrain. Heavy storms occasionally
occur, forcing evacuations that cause great damage on electric grids and
great financial damage in general.

¢) Omeembme Ha 80rpPOChI:

1. Why is Belarus a unique country?

2. What air (water, soil) pollution problems does Belarus have?

3. What causes environmental pollution problems in Belarus?

4. What are the consequences of climate changes in Belarus?

d) lNpopegbepupytiime mekcm, Ucrofib3ys Knuwe rnpurioxeHus 1.

UToroBble 3agaHus K pasgeny 5

1. Hazoeume aHanulickue 3KkeueasieHmMbI credyroujux cJ/108 U CJ/1080-
coyemaHuu:

[MpobnemMbl 3arpsi3HEHUSA OKpYXKaloWen cpedbl, yrposa, NMKBMOaUns OTXo-
AO0B, caxa, nenen, 3arpsisaHeHne, HeCTU OTBETCTBEHHOCTb, ©6e30onacHbIn, Mo-
BEPXHOCTHblE BOLbl, OCHOBHOW BOMPOC, yXyAlaTbCs, YnyywaTtb, KNCNOTHbIN
A0OXOb, HAHOCUTb YLLepO, paspyLlaTb, OTpaBnATb, 3a00TUTLCS, o4vnLaTb, 00-
pabaTbiBaTb XIOPOM, BbIXMNOMHbIE rasbl, MPOMbILLUIEHHbLIE OTXOAbl, pPeLUeHne
npobremsbl, 3alimMTa oKpyXalwLen cpeabl, rpyHTOBblEe BOAbI, HEMOMNPaBUMbIN,
OYNCTUTENBHOE COOPYXEHME.



2. Ha ocHoee mamepuanoe pa3desia 5 nod2comoebme Ha aH2/1uliCKOM
fA3bIKe

a) coobweHue Ha memy «Environmental problems, their causes and conse-
quencesy;

6) coobweHue Ha memy «An HVAC engineer».

3. [Tlod2zomoebme nNpoekmMbI Ha memy:

1. The projects of modern water treatment installations.
2. The most serious environmental issues in Belarus.
3. Environmental protection and rational use of natural resources.

4. BbinosiHume KOHMpOosibHYy0 pabomy.

|. Read the text and do the following tasks:

Heating and Cooling Systems

1. The development of refrigeration machines for food storage played a role
but the key element was Willis Carrier's 1906 patent that solved the problem
of humidity removal by condensing the water vapour on droplets of cold water
sprayed into an air-stream. Starting with humidity control in tobacco and textile
factories, Carrier slowly developed his system of “man-made weather” finally
applying it together with heating, cooling, and control devices as a complete
system in Graumann’s Metropolitan Theatre, Los Angeles, in 1922.

2. The first office building air-conditioned by Carrier was the 21-story Milam
Building (1928) in San Antonio, Texas. It had a central refrigeration plant in
the basement that supplied cold water to small air-handling units on every
other floor: these supplied conditioned air to each office space through ducts
in the ceiling. The air was returned through grills in doors to the corridors and
then back to the air-handling units.

3. A somewhat different system was adopted by Carrier for the 32-story
Philadelphia Savings Fund Society Building (1932).

The central air-handling units were placed with the refrigeration plant on the
20th floor, and conditioned air was distributed through vertical ducts to the oc-
cupied floors and horisontally to each room and returned through the corridors
to vertical exhaust ducts that carried it back to the central plant. Both systems
of air handing (local and central) are still used in high-rise buildings.

4. The Great Depression and Word War Il reduced the demand for air con-
ditioning systems. It was not until the building of the United Nations Secretari-
at in New York City in 1949 that Carrier produced a method of air conditioning
that could deal effectively with the large heat loads improsed by the building’s
all-glass curtain walls. The conditioned air was delivered not only from the
ceiling but also through pipe coil convector units just inside the glass wall.

1. Specify if the following statements are true or false.



1) Carrier was a pioneer in the field of air-conditioning.
a) True

b) False

c) No information is given in the text

2) The conditioned air passed through wall ducts in the 21-story Milam
Building.

a) True

b) False

c) No information is given in the text

3) Ventilation in industrial buildings was done with operable windows.
a) True

b) False

c) No information is given in the text

4) The building of the United Nations was equipped with unique air condi-
tioning systems.

a) True

b) False

c) No information is given in the text

2. Find the appropriate text paragraph (1, 2, 3, 4):

1) The method of vertical exhaust ducts played an important role in building
atmosphere controlling.

2) Carrier’s first experience was connected with the system of factory hu-
midity control.

3. Choose the right answer to the question:

1. What was the peculiarity of air-conditioning system in Metropolitan Thea-
tre?

a) It was a complete system combining heating, cooling, and control devic-
es.

b) The conditioned air was supplied through ducts in the ceiling.

c) The conditioned air was delivered through pipe coil convector units just
inside the glass wall.

d) The central air-handling units were located on the upper floor.

4. Define the main idea of the text:

a) The Great Depression and World War Il decreased the demand for air-
conditioning systems.



b) It was an American engineer who made a great contribution to an artifi-
cial system of air conditioning.

c) The first office building air-conditioned by Carrier was the 21-story Milam
Building.

d) Both local and central system of air-handling are employed in high-rise
buildings nowadays.

Il. Translate the text in writing. Use a dictionary if necessary.
How Heating and Cooling Systems Work

All climate-control devices or systems have three basic components: a
source of warmed or cooled air, a means of distributing the air to the rooms
being heated or cooled, and a control used to regulate the system (e.g., a
thermostat). The sources of warm air, such as a furnace, and cool air, such as
an air conditioner, in a house often use the same distribution and control sys-
tems. If your house has central air-conditioning, cool air probably flows
through the same ducts that heat does and is regulated by the same thermo-
stat. When a heating or cooling system malfunctions, any of these three basic
components may cause problems.

Both heating and air-conditioning work on the principle that heat always
moves from a warm object to a cooler one, just as water flows from a higher to
a lower level. Furnaces and heaters put heat into the air to make your home
warmer; air conditioners remove heat to make your home cooler.

All heating and cooling units burn fuel. Air-conditioners use electricity. Most
home heating systems use gas or fuel oil; other systems use electricity. The
heat pump - an electrically powered climate control unit - both heats and cools
air. In summer it extracts heat from the air inside your home. In winter it pulls
heat from the air outside and uses this heat to warm the air inside.

When the furnace is turned on, it consumes the fuel that powers it, whether
it is gas, oil, or electricity. As fuel is burned, heat is produced and channeled
to the living areas of your home through ducts, pipes, or wires and then is
blown out of registers, radiators, or heating panels. Older systems use the
heat they produce to heat water, which in turn heats the air in your home.
These systems use a boiler to store and heat the water supply, which is then
circulated as hot water through pipes embedded in the wall, floor, or ceiling.

When an air-conditioner is turned on, electrical power is used to cool a gas
in a coil to its liquid state. Warm air in your home is cooled by contact with the
cooling coil, and this cooled air is channeled to the rooms of your home
through ducts and out of registers or - in the case of room air-conditioners -
directly from the unit itself.

I1l.* Translate the text from Russian into English, using a dictionary:

A) Cuctembl OTOMNMEHUSA 3aropogHOro goma.
Buaobl cuctem otonnenums



OTtonuTtenbHble Npubopbl (TENMNOBLIE MNAaHENN, paanaTopbl, KOTNbl, TENNbIE
Nosibl) ABNAKOTCA 3fIEMEHTOM CUCTEMbl OTOMMEHUA, NpeaHasHa4YeHHbIM ASs
nepegayvn TennoTbl OT TEMMOHOCUTENSA BO3AYXY OrpaXkaatoLLnMM KOHCTPYKLNAM
obcnyXnBaemoro nomeLLeHus.

Pacxog tonnuea obycnasnvBaeTcs TenronoTepsiMvM NOMELLEHUM U npa-
BUSTbHOCTbLIO HACTpPoWKu obopyaoBaHus. [pu onTMManbHOM pexume paboThbl
pacxof TonnmBa cocTaBnseT 5-8 NUTPoB Ha M3 OTanIMBaeMoro NoMeLLeHUs
B rog B 3aBMCMMOCTW OT TEMNSONOTEPb NoMelleHus. Ona npnbnmnantenbHoro
Bblbopa oTonuTenbHoro obopyanoBaHus (6e3 nNpoBedeHUs TOYHbIX pacyeToB
TennonoTepb) BO3MOXeEH noabop HeobxoauMOM MOLLHOCTW KOTMa no ycpen-
HeHHbIM AaHHbIM: 0.035 kBT Ha 1 M° o6bemMa oTannMBaeMbIx NOMELLEHN.

K otonntenbHbiM npnbopam BbiABUraeTca psg crnegyrowmx TpeboBaHui:

CaHuTapHO-rMrmeHNYecKme:

oTonuTenbHble NpMbopbl AOMKHbI 06nagaTe 6onee HU3KOWM TeMnepaTypou
Kopnyca, UMeTb HauMeHbLUY nroLwanb ropu3oHTarlbHOM NOBEPXHOCTU ASIS
YMEHbLLEHNSA OTNIOXEHUM MNbINK, NO3BONATL BecnpensaTCTBEHHO yaansTb MNbifb
C Kopnyca v orpaxgatoLmnx NoBepxXHOCTEN MOMELLEHNSA BOKPYI HUX.

OKOHOMUYECKHE:

oTonuTenbHble NPMBOPLI AOMKHbI UMETb HAMMEHbLUME 3aTpaTbl Ha UX U3ro-
TOBMNEHME, MOHTaX, 3KCnsyaTaumio, a Takke obnagartb HaMMEHbLUMM pacxo-
AoM MeTanna.

ApPXUTEKTYPHO-CTPOUTENBHbIE:

BHELWWHWI BUO OTONUTENBbHOrO npmubopa OOSfMKEH COOTBETCTBOBATb MHTEPbL-
epy NnoMeLleHns, a 3aHMMaemMbli UMM 00 bEM A0KEH ObITb HAMMEHbLLUUM.

[Mpon3BOACTBEHHO-MOHTaXHbIE:

OTtonuTtenbHble nNpubopbl AOMMKHLI 06ragaTe AOCTAaTOYHOM MEXaHUYECKOW
NPOYHOCTbLHO.

KcnnyaTtauMOHHbIE:

oTonuTenbHble NPUOOPbLI OOMKHbLI 06ecnevnTb yrnpaBnsaeMocTb UX Tenmno-
oTAaden n obecneymsaTtb TEMNSIOYCTONYNBOCTb U BOAOHENPOHULLAEMOCTL MpU
MakcumaribHOM AaBfieHnn BHYTpU npubopa.

TennotexHnyeckue:

oTonuTenbHble NPUBOpbLI JOMKHBI 06ecnevnBaTb HaMBOMbLUYO MIIOTHOCTb
yaenbHOro TENSIOBOro NoToka, NPUXoAsLWerocs Ha eguHuLy nnowagu.

B) O630p 3neKTpuyecknx CUCTeEM OTOMSEHUS:

KoHBeKTUBHbIE

OTn oborpeBatenn MoryT 6biTb C eCTeCTBEHHbIM TernnoobmeHom (npo-
CTENLLNE KOHBEKTOPbI, HACTEHHble NaHenu) WnNu ¢ NPUHyAUTENbHBLIM 00ay-
BOM (TENNOBEHTUNATOPbLI U T. M.).

JNlyyuncTtble

INlyynctasa cuctema OTOMMAEHUS NMPUHLMNMANIBHO OTNMYaeTCcs OT KOHBEKTUB-
HbIX cuctem. Ee goctomHcTBa:

* Bolcokumn KL — 90%, cBA3aHHbIN C NpsiMbIM Npeobpa3oBaHMEM 3SIEKTPO-
9Heprnn B TENMOBYIO 3HEPruio, Tpebyemyro Ha oTonseHne.



JInwb okono 10% aHeprmun yxoamt Ha 6ecnonesHbln NPOrpeB Bo3ayxa nog
NOTOSIKOM;

* BbLICTPbIN HarpeB MOMELLEHNS MO CPaBHEHUID C ODLLUENPUHATLIMU CUCTE-
Mamun oborpesa,;

* nogaepxxaHue TemnepaTypbl NpU OTKIIOYEHHON CUCTEME 3a CHET aKKyMy-
NAuumK Tensna B afieMeHTax KOHCTPYKLUMN NOMELLEHNA U NpeaMeTax;

* OTCYTCTBME MHTEHCUBHbIX BO34YLUHbIX MOTOKOB, YBENMBAKOLWLMX LUPKYIIS-
LU0 B BO34yXE MblNU U APYrnX 3arpsisHEHWUM;

* y0obCTBO TEPMOpPEryNMPOBaHNS;

* BECLUYMHOCTb;

* MOBUMNBHOCTb: BbICTPbLIN MOHTaX, NEPEHOC, AEMOHTaX U T. A.;

* OKOHOMUSA 3aTpaT Ha 3KCnnyaTauumio, BKMYas 3aTtpaTbl HA 3NEKTPOIHEP-
rmto. MNMoTpebneHne anekTpoaHeprim cHmkaeTcs Ha 30-70% no cpaBHEHUIO C
TpaauumMoHHbIMM oborpeBaTensaMu. AToT TUN oborpesartenen gennuTcs Ha aea
nogknacca: 4SIMHHOBOSTHOBbIE; MH(PppaKpacHbIe.

NHppakpacHble oborpeBaTenn oTnnyarTcsa OT ANIMHHOBOSTHOBBLIX CNEKTPOM
N3ry4YeHusi B CBA3WN C pas3HOM TemnepaTtypon HarpeBa paboyero anemeHTa. Y
MHgpakpacHblx oborpesatenien o 700-800 rpagycos, y ASIMHHOBOMHOBbLIX 40
200-250 rpagycos. B cBsisn ¢ 3TUM mcnonb3oBaHue MHGpakpacHbIX oborpe-
BaTenen B 3aKpbITbiX NOMELLEHMSX, a TeM bonee B XUnblX, ABNSAETCA HEBO3-
MOXHbIM. IMEHHO ONMHHOBOSMHOBLIM OoborpeBaTenb (MHoraa ero owmMbo4HO
Ha3bIBalOT MHAIPAKpaCcHbIM) ABNSIETCA noxapobes3onacHbiM NpubopomMm n aa-
IOLWMM «MSArKoe» Tenso, 6rnaronpusiTHoe Ans 4enoBe4YeCcKoro BOCNPUATUS.

C) «Tennble Nonbi»

CyliecTByeT ele oauvH TUMN OTOMNSEHUS, KOTOPLIM HEMb3st OAHO3HA4YHO OT-
HEeCTU HW K NepBOMY, HU K BTOPOMY MOAKNACCy — 3TO «Tennble nonbl». -
PEKTMBHOCTb «TENSIoro rnonax» ropasgo Bbille, YeM Yy KOHBEKTUBHbLIX oborpe-
BaTenen, bonee Toro, oHa 6nm3ka K 3aPEKTUBHOCTN FYYUCTbIX CUCTEM ODO-
rpesa.

Ho «Tennble nonbl» O4eHb OOPOrM B MOHTaXe, KOTopbl TpebyeT MnonHo-
CTblO BCKpbIBaTb MOMbl A5 YKNaakn Tennokabens n npoBoanTb PEMOHT B MO-
meweHnn. Kpome Toro, cuctema «Tennbld Nnon» HemoburbHa (OEMOHTaX,
nepeHoc, nepepacnpeaeneHne cCUcTeMbl HEBO3MOXHbI).

N3nyyarowme nneHku

OTO HM3KOTEMMEPATYPHbLIE MU3NyYatoLMe NIEHKN C HaMbINEHHbIM ceTYaTbIM
MHgpakpacHbiM HarpeBaTtenem. OHu ABNAKOTCSA cBoeobpasHOW anbTepHaTu-
BOW «Tennomy nony». Temnepartypa Ha noBepxHocTn oT 50 go 90°. DHep-
rooadpPeKTUBHOCTb 3TUX WU3OENUN ropasgo HUXKe, Yem Yy OSIMHHOBOJSTHOBbIX
oborpeBaTtenen Ton xe MowHocTU. OrpaHn4yeHne BbICOTblI A0 3 METPOB CHU-
XaeT 0611acTb UX NPUMEHEHNS.



MpunoxeHue 1

B npouecce pedepnpoBaHmsi NPONCXOOUT CyLLeCcTBEHHas nepepaboTka co-
AepXXaHusi, KOMMo3numm A3blka opurMHana: BblAendalTca rraBHble oakTbl U
n3nararoTca B KpaTkon popme.

A3blk U CTUNb OpuUrMHana npeTepnesarT N3MEHEHUsS] B CTOPOHY HOpMaTUB-
HOCTWN, HENTPANbHOCTK, MPOCTOTbl U NakOHMYHOCTU. PedepaT - 3TO He npo-
CTon Habop KI4YeBbIX parMeHTOB TEKCTA, Ha 6a3e KOTOPOro OH CTpoUTCS, a
HOBbI/ CAMOCTOATENbHbIN TEKCT.

NMocnepoBaTtenbLHOCTL 3TAanoB pecdepmpoBaHnNsA CTaTbu

War 1. lNpoyntaTb CTaTbl0 BHUMATENBHO U HETOPONSINBO ABa pa3sa.

War 2. Coenatb 3ameTku. Npy nomowm 3amMeTOK Ha MONsIX COCTaBUTb ANs
cebs nepsoe obLee NpencTaBreHne 0 BHYTPEHHEM COAEPXKAHUN N BHELLHEM
NOCTPOEHUN CTaTbU: Kakme Tembl OBCYyXOarTCs, CKOSMbKO M Kakne ab3saubl
CBAA3aHbl ApYr C APYrom florMyeckn unu rno copaepxaHuto. BaxHas nHgpopma-
uns (MMeHa, Has3BaHWA MecCT, AaTbl, CTaTUCTUYECKME AAHHbIE) TaKKe 3anuchbl-
BalOTCA Ha MOnsx.

LWar 3. 3admkcuposaTtb CTPYKTYpYy cTaTbk (NnaH bygylwiero pedepara).

LWar 4. CoctaBnTb HOBbLIM TEKCT CBOMMU CIOBaMn, COKpPaTMB UCXOOHbLIN Ba-
PUaHT.

Pedepar gormkeH cogepxaTb KNOYeEBblE CrioBa M NOBTOPSATb MNocnegoBa-
TENbHOCTb N3NOXEHNSA NHGOPMAaLINUK B TEKCTE.

CopoepxaHue ctaTbn nNpu pedepupoBaHuMM msnaraetca ob6bLeKTMBHO, 6e3
KPUTUYECKOWN OLIEHKN CoAEepKaHMA C NO3nLMn peddepupyoLLero.

UTobbl TeKCT 6bIN CBA3HLIM, T.€. YTOOLI Obina cobngeHa KorepeHTHOCTb
TeKCTa, Heob6XO0ANUMO 3HaTb CTEPEOTUMNHbIE BblpaXXeHUsl U ppasbl, CBA3YyHOLLNE
TeKkCT (Hanp., and, also, but, besides, however, nevertheless, still, as a result,
in particular, etc.).

PedepaT gomkeH coctaBnaTb NpUMMmepHo s - 74 ncxogHoro Tekcta. [lpe-
AenbHbIM 06 beMoM pedepaTa npuHATo cumntath 1200 cnoB npu cokpaweHnm
TekcTa opuriHana ot 3 go 10 pas.

[MpnbnnantensHbin 00beM pedepara:

BCTYNSieHne - 2-4 npeasioxXeHus,

OCHOBHOE coaepxaHue - 12-15 npeanoxeHun,

3aKknoyeHne - 2-4 npeanoXeHns + 3akrounTeribHOe NpeanoXxeHue.

Knnie u cBszytomue ¢passl 111 peepupoBaHus

The title of the text (article) is ... TekcT (CcTaTbsl) Ha3bIiBaETCS ...

I’m going

to draw you attention to ... Xouy obpaTtutb Bawe BHMMaHne Ha
to present the article headlined (un- npencTaBuUTb CTaTbIO MO 3arosos-

der the headline) ... KOM ...




The text (article) is devoted to the
problem of ...

TekcT (cTaTbsl) nocesLeHa npobne-
me ...

The following problems are raised in
the text (article)

B TekcTe (cTaTtbe) nogHMMaloTCS
cnegyrowme npobnemol

The primary task of the published ar-
ticle is ...

OcHoBHag 3agadva onyb6siMkoBaHHOM
cTaTtbhim ...

The main aim of the article is ...

OcHOBHOW Lienblo JaHHOW CcTaTbM AB-
nsertcs ...

The article under review aims at ...

PaccmaTpuBaemMas ctaTbs Hanpas-
neHa Ha ...

In the modern world the problem of/
the issue of'...."' gains special signifi-
cance / great importance.

B coBpemeHHOM mMupe npobnema ..../
npobnemeil....'npnobpetaeT ocodyro
3Ha4YMMOCTb / BonbLUOE 3HAYEHME.

The article deals with
dwells on / upon
comments on

runs / reads / says that...

B ctatbe paccmatpuBaeTcs
cTaTbsl OCTaHaBMMBAETCS Ha
KOMMEHTUpyeT
rOBOPUT, YTO...

The reporter focuses his attention
on
highlights
points out
stresses / emphasizes
reveals / discloses
reviews
summarizes

PenopTtep akueHTMpyeT BHMMaHNe Ha

ocBelaeT
yKkasblBaeT

nogyepkmBaeT

cTaTbs packpbiBaeT

naet 0b63op

noaBoaMuT UTOr, CyMMUpYeT

The article starts with ...

CtaTtba HayMHaeTca ¢

The article under consideration
points out...

B ctaTtbe paccmaTpuBaeTcs / ykasbl-
BaeTcy ...

Great attention in the article is paid to

bornblioe BHMMaHWe B cTaTbe yaens-
eTco ...

Much effort is undertaken to analyse

MHoro ycunuim npeanpuHMmaeTcs
Ans aHanuaa ...

A special concern of the reporter is ...

Bonpocowm, Tpebytowmm ocoboro pe-
LLIEHNS, MO MHEHUIO aBTOpa, ABNSET-
cs ...

The article goes on to say ...

[lanee B cTatbe roBopuTcA ...

The paper argues / maintains / claims

Ctartbsa ocnapusaeT / nogaepxunsaet/
3aaBnserT ...




The reporter finds a good deal to say
in support of/ against...

ABTOp HaxoAUT MHOroe ckasaTb B
noaaepXKy / npoTus ...

The paper finds it significant that...

B cTtaTtbe cantaeTcst BaXHbIM, 4YTO ...

The reporter is confident that...

ABTOp yBEpEH, 4TO ...

The article agrees / strong believes /
expresses approval of /

B craTtbe BbipaxaeTca cornacue /
opobpeHune

The author insists on .. ing / bitterly
affects

ABTOp HacTamBaeT Ha .../ BbiICTynaeT
C SSPOCTHLIMW Hanagkamu Ha ...

The paper is sharply critical of...

[OKYMEHT pe3KO KPpUTUKYET ...

The article (the reporter) expresses
concern / alarm at (Ving) ...

BblpaXkaeT 06eCnOKOEHHOCTb / TPEBO-
ry no nosoay

The paper puts / places the responsi-
bility for smth on smb.

Bos3naraeTtca oTBeTCTBEHHOCTb 3a ...
Ha Koro-n.

Many people think ... but others do
not agree.

MHorue nogu gymaroT, (4T0) ... , HO
Apyrve He cornacHbi.

Let us consider what the advantages
and disadvantages of ... are.

[laBanTte paccMOTpUM HEKOTOpbIE
NAKCbl U MUHYCbI (3TOrO).

Let’s consider some pros and cons of
it. / Let us start by considering pros
and cons of it.

HayHem ¢ paccMoTpeHus NocoB U
MWHYCOB 3TOro Bonpoca.

Let us start by considering the facts.

HayHem c paccmoTpeHust dakTos.

It is generally agreed today that ...

CerogHs obLienpusHaHo, 4To ... .

To begin with, ... .

HayHem c Toro, 4To ... .

Firstly, ... / Secondly, ... / Finally, ... .

Bo-nepsblX, ... / Bo-BTOpPLIX, .../ Hako-
Hel, ....

One argument in support of ... .

OnOuH 13 apryMeHToB B NoaaepkKy

The first thing that needs to be said is

[MepBOE, YTO HYXXHO CKasaTb, 3TO TO,
yTO ... . (Mpexae Bcero, crneayeT cka-
3aTb, 4TO ... .)

First and foremost ... .

B nepsyto ovepes ... .




It is true that ... / clear that ... / notice-
able that ... .

9TO npasaa, 4To ... / AcHo, yTo .../
[NpnmevaTenbHO, 4TO ...

One should note here that ... .

30ecb cnegyeTt OTMETUTD, YUTO ... .

Another good thing about ... is that ...

ELwe ogvH nonoXxutenbHbIN MOMEHT
... 3aKniyaetcs B (TOM, 4TO) ... .

The second reason for ...

BTopag npuyuvHa ... .

It is often said that ...

YacTo roBopsr, 4TO ...

It is undeniable that ...

Henb3a oTpuuatb, 4TO ...

It is a well-known fact that ...

XOpOoLUO U3BECTHO, YTO ... .

For the great majority of people ...

[ns nopasnsaowero 6onbLMHCTBA
nwogen ...

A number of key issues arise from the
statement. For instance, ... .

OTO yTBEPXKOEHME 3aTparnBaeT psajg,
KNKYeBbIX BONpocoB. Hanpumep, ...

One of the most striking features of
this problem is ... .

OAanH 13 cambix NopasnTenbHbIX ac-
NEeKTOB 3TOW NPOBNneEMbI ... .

First of all, let us try to understand ...

[Npexage Bcero, naBanTe norbiTaemMcs
NOHATD ... .

The public in general tend to believe
that ... .

OOLWecTBEHHOCTb B LIENOM CKITOHHa
nonaraThb, 4TO ... .

What is more, ...

Bonee TorIO, ...

Besides, ... becauseiitis ... .

Kpome ToOro, ... IOTOMy 4TO ... .

Doubtless, ... .

HecomHeHHO, ... .

One cannot deny that ... .

Henb3s oTpuuaTthb, 4TO ...

It is (very) clear from these observa-
tions that ... .

N3 aTnx HabnogeHnn (abcontoTHO)
SICHO, YTO ... .

On the other hand, we can observe
that ... .

C Opyron CTOpOHbI, Mbl MOXEM
HabnwgaTb, 4TO ... .

The other side of the coin is, howev-
er, that ... .

OpHako, ¢ Apyrown CTOPOHHbI, ... .

Another way of looking at this ques-
tionis to ... .

UTo6bI B3rnsgHyTb Ha 3Ty npobnemy c
OPYron CTOpPOHbI, HaZo ... .

One should, nevertheless, consider
the problem from another angle.

Tem He MeHee, crieayeT B3rNsHYTb
Ha 3Ty NpoGnemy ¢ Apyroi CTOPOHbI.

One should, however, not forget that

TemM He MeHee, He cneayeT 3abbl-
BaTb, YTO ... .

If on the one hand it can be said that
... the same is not true for ... .

N ecnn ¢ ogHOW CTOPOHbI, MOXHO
ckasaTb, YTO ..., TO XXe caMoe Hernb3s
ckasaTtb O ... .

On the other hand, ... .

C Opyromn CTOPOHHI, ... .




Although ... . XoT4 ... .
Besides, ... . Kpowme Toro, ... .
Moreover, ... . Bbonee Toro, ... .

Furthermore, one should not forget
that ... .

Kpome Toro, He crnenyeT 3abbiBaTb,
4yTO ... .

In addition to ... .

Kpome (Toro, 4to) ... .

Nevertheless, one should accept that

TeM He MeHee, creayeT npusHaTb,
yTo ... .

However, we also agree that ... .

Oﬂ,HaKO, Mbl TaKXe COrfacHbl C TEM,
47O ... .

Experts...
.. believe that ... .
.. say that ... .
.. suggest that ... .
.. are convinced that ... .
.. point out that ... .
. emphasize that ... .

KenepThl ...

... CYUTAIOT, 4TO ... .

... FOBOPAT, 4TO ... .

.. ipegnonaratoT, 4To ... .
.. YOexaeHsbl, 4To ... .

.. OTMeYatoT, 4To ... .

.. 1og4YepKMBaloT, 4To ... .

According to some experts ...

Mo MHEHUIO HEKOTOPbIX 3KCNEPTOB, ...

Perhaps we should also point out the
fact that ... .

Bo3mMoXxHO, HaMm Takke cneayeT oT-
METUTb TOT (PaKT, 4ToO ... .

It would be unfair not to mention that
fact that ... .

Bbino 6bl HecnpaBegnMBO He ynoms-
HYTb TOT OaKT, 4TO ... .

One must admit that ... .

Hapno npusHatb, 4to ... .

We cannot ignore the fact that ... .

Mbl HE MOXEM UrHOpPMpPOBaTb TOT
doakT, 4TOo ... .

One cannot possibly accept the fact
that ... .

TpyaHO CMUPUTLCSA C TEM PaKTOM,
yTO ... .

From these facts, one may conclude
that ... .

N3 aTnx dpaktoB, MOXHO caenaTb Bbl-
Bo (O TOM), 4TO ... .

which seems to confirm the idea that

YT0, NOo-BMAMMOMY, NoATBEPXKOAET
MbICIb (O TOM), YTO ...

Thus, ... / Therefore,...

Taknm obpasom, ... / [oaTtomy ... .

The most common argument against
this is that ... .

Hanbonee pacnpocTpaHeHHbIM apry-
MEHTOM NPOTMB 3TOro SABNSETCS TO,
47O ...

In conclusion, | can say that although

B 3akntoyeHne s Mory ckasaTb, YTO,
XOTS ..., ...

To draw the conclusion, one can say
that ...

MoaBoasa UTOr, MOXHO cKasaTb, YTO




So it's up to everybody to decide
whether ... or not.

Tak 4YTO Kaxabl OOIMKEH peLunTb ans
cebs ... nn ..., UNKN HeT.

The arguments we have presented ...
suggest that ... / prove that ... / would
indicate that ...

[MpencraBneHHble HaMW apryMeHTbI
... NpegnonaratoT, YTo ... / AOKa3bl-
BalOT, YTO ... / YKa3bIBalOT HA TO, YTO

From these arguments one must .../
could... / might... conclude that ... .

Ncxoas ns aTnux aprymMeHToB, Hado ...
/ MOXHO ... / MOXHO ObIS10 Obl ...
NPUNTU K 3aKITHOYEHUIO O TOM, YTO ...

That’s all | wanted to say.

3TO BCe, YTO A XOTEen ckasaTb.

That’s it as far as this article is con-
cerned.

UTO KacaeTcs aTOM CTaTby, Y MEHS
BCE.




Y4yebHoe nsgaHue

Cocrtasutenu: Jllogmuna HukonaesHa LUnyaenko
NpuHa MBaHoBHa [N"anayk

METOAUYECKUE YKA3AHUA
AnA CAMOCTOATENIbHOU AYAUTOPHOU PABOTbI
NO AHIMAUCKOMY A3bIKY

ANA CTYAEeHTOB cneuuanbHOCTU:
1-70 04 02 — «Tennora3ocHabxeHue, BEHTUNALMUSA U OXpaHa BO3QYLUHOro
GaccenHa»
YacTtb 2

OTBeTCTBEHHBIN 3a Bbinyck: anayk N.U.
Pepaktop: bopoBukosa E.A.
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