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NPEONCIIOBUE

B nacrosiiiee BpeMst 0IHOM M3 OCHOBHBIX OTJIMYUTEIBHBIX OCOOCHHOCTEN
U3Y4YeHUs] UHOCTPAHHOIO SI3bIKA B BY3€ CTYJEHTAMHU HEA3bIKOBBIX CIIECIIMAIIBHO-
CTel sBISIETCSA €ro Mpo(decCHOHATbHO-OPUEHTUPOBAHHBIA XapaKTep, OTPaXKEH-
HBIM B y4eOHOU 11em U conepkanuu o0yuenus. Vet mouck Haubosee s dex-
TUBHBIX METOJIOB M TEXHOJIOTUN OpraHu3anuu yueoHoro npouecca. OcoOblii ak-
LEHT JeJlaeTcd Ha OPraHu3alUIi0 CaMOCTOSITENBHOW pabOThl CTyIEHTa. ITO
BJIBOMHE OIpPaBIaHO OTHOCHUTEIBHO HM3yYCHHUS WHOCTPAHHOTO S3bIKA, TaK Kak
CIIEIUATTCTBI TOBOPSAT, YTO SI3BIKY HENb3S HAYYHTh, @ MOKHO TOJHKO HAYYUTh-
cs1. DpPeKTUBHBIM HHCTPYMEHTOM OOECTICUCHHSI CAMOCTOSITEILHOU PaOOTHI SIB-
JISIETCSL UCTIOIBb30BaHUE B yueOHOM Mpoliecce Y4eOHO-METOAMUECKUX KOMILICK-
coB (YMK). YMK HOBOro mokojeHHsI, B OTJMYNE OT TPAAUIIMOHHBIX, HE UMEIOT
B CBOEH CTPYKType y4eOHMKa KaK TaKOBOTO, a MPEICTABISIOT COOOM CIKATHIM
0aHk uHGOpPMaIUU C LIETEBOM MPOrpaMMoi AEMCTBUN U pa3IUYHBIMU (PopMamMU
caMOKOHTpoJst 3HaHuU. Takue YMK nokHBI U MOTYT OBITh CO3/1aHbI TOJBKO
IPU HAJUYKMK U BeAylIe pojiu yueOHHKA UM YYEOHUKOB, XpPECTOMATUN U JPY-
rux UCTOYHUKOB MHPpopmarmu. K coxanenuto, ciennaibHocTh 1-70 04 02<Te-
MJI0Ta30CHA0KEHNE, BEHTWIALUS W OXpaHa BO3IYIIHOTO OacceifHa», HEe Mpu-
BJICKJIA JIO CUX IOP BHUMAaHUS yUCHBIX-TIEIarOT0B, 1 HUKAKOT0 0a30BOTr0 y4eo-
HUKA WJIA Y4eOHOro mocoOus Mo AaHHOW crelralbHOCTH HeT. Mcxons u3 3Toro,
aBTOPBI MOMBITAINCH, COXPaHAs CyTh U CTPYKTYpy YMK, MakcumansHo Hamos-
HUTh €r0 TEKCTAaMHU IO CIENHUATLHOCTH, YTOOBI B KOHIIE Kypca W CTYACHT, H
MpernoiaBaTesib MOTJIM CKa3aTh. «Harmma 1eins — mpakThyeckoe BIaJCHHE WHO-
CTpPaHHBIM SI3LIKOM KaK CPEJICTBOM 0OIeHus B cdepe nmpodecCuoHaTbHOU Jes-
TEJIbHOCTH — JOCTUTHYTa».



BBEOAEHNE

B coorBerctBuu ¢ Tunosou [IporpamMmmoint 1o MHOCTPAHHBIM SI3bIKAM JIJIA
BBICIIIMX y4YeOHBIX 3aBEJCHHMI HEA3BIKOBBIX creruanbHocTeit [11] «Bech Kypce
METOJMYECKH JICJIUTCSI HA HECKOJIBKO 3TArOB!
1-i1 sran — | cemectp; 241 stan — |l — IV/V cemectpsr;
3-i1 atarm — V — VIl cemectpsr, 44 sran — VIII — IX cemecTpbi»

VyeOHpiMH Tu1aHaMu 1o crenuaibHocTaM 1-70 04 02«Termnorazocuao-
KEHUE, BEHTWISIINSA U OXpaHa BO3AYITHOTO OacceifHa» M3y4eHHe WHOCTPAHHBIX
A3bIKOB IpenycMoTpeHo ¢ | mo |V cemecTpbl, 4TO COOTBETCTBYET MEPBOMY M
BTOPOMY 3TamaMm oOyueHus. B cBsizm ¢ Tem, 4TO aJisg TEepBOTO 3Tama y4eOHO-
METOAMYECKUI KOMIUIEKC yxe paspaboran (YMK «Anrnwmiickuii s3p1ik» T.M.
Korenkosa, HoBonosmonk 2004)u MoxeT ObITh MCIOJB30BaH IS BCEX HES3bI-
KOBBIX criennaibHocTel, nanHbii YMK oxBateiBaer Il — IV cemectpsl, T.€. co-
OTBETCTBYET BTOPOMY dTaIly OOyUeHHUS.

VY4eOHbIMU MJIaHAMU MO CHEHHAIBHOCTAM «Ternsora3ocHa0XeHue, BeH-
TUISAIUS W OXpaHa BO3AYIIHOTO OacceiiHa» BTOPOH 3Tam OOy4YeHHUs pacCUuTaH
Ha 1664acos.

Ilens nanHOro 3Tana, cornacHo Tumooi IIporpamme, — <«pa3Buth U 3a-
KPEIUTh CIIOCOOHOCTH CTYJICHTA BhIpaKaTh CBOM MBICITH HA MHOCTPAHHOM SI3BIKE
aZIcKBaTHO HAMEPEHUI0O U KOMMYHUKATUBHOW CHUTYyallud, BBECTH CTYJCHTOB B
00J1aCTh UHOSI3BIYHOTO MPOPECCUOHATBHO OPUEHTUPOBAHHOTO OOLIEHUSI».

3agaun: «B KOHIIE Kypca CTYJIEHTbI JJOJKHBI:

— YCBOWTH PA3TIMYHSI MEXKTY YCTHOM M TUCbMEHHON (popMaMyu KOMMYHHUKAITHH;

— OBJIAJETh OCHOBHBIMU MEXAHU3MAaMHU MOCTPOCHUS CIOXKHBIX U MPOU3-
BOJHBIX CJIOB, CIOBOCOYETAHUH, MPEIJIOKEHUN U BUJIAMH TEKCTOB B YCTHOHM H
NUCbMEHHON (hopMax KOMMYHHKAIUY,

— YCBOUTH OCHOBHBIC SI3BIKOBBIE (DOPMBI M PEUEBBIC (POPMYIIBI, CITyKAIUE
JUTS BBIPQYKEHUS OMPEIEIIEHHBIX BUJIOB HAMEPEHUI, OLICHOK, OTHOIIICHUA U T.I1.».

DopMBI KOHTPOJIA

W3ydeHue Bcero Kypca 3aBeplaeTcst 3K3aMEHOM, KOTOPBIA BKITIOYAeT B CEOs:

1) nucbMeHHBIH TIEpeBOA TEKCTa MPOPECCHOHATBLHO-OPUEHTUPOBAHHOTO
xapakrtepa co cioBapeM (1600mevyaTHBIX 3HAKOB 3a aKaJICMUYSCKUH Jac);

2) mepenauy cojep:kaHus TekcTa ais oobmiero o3xHakomueHus (1500 me-
YaTHBIX 3HaKa 32 10 MUHYT) Ha POJTHOM MJIM HHOCTPAHHOM SI3bIKE;

3) MOHOJIOTUYECKOE COOOIIEHHE M0 M3yYEeHHOMY MaTepuaty MpUMEHU-
TEJIHHO K 3HAKOMBIM TUTIOBBIM cuTyanusiM. O0beM BbickasbiBauus — 10 20 dpa3;



4) cutyaTuBHO-00YyCITOBIICHHYIO Oeceny ¢ npernomaBarenieM (10 — 12pernmk).
[TepeyeHb TeM, BRIHOCUMBIX Ha 3K3aMEH JJIsi YCTHOTO COOECEeI0BAHMS:

Novopolotsk.
Belarus.
Great Britain.

©ooNOOORWNE

HVAC.

My future profession.
Environmental protection.

My family and biography.
My working day and day off.
Our university.

Kpome Toro, mporpamma npeaycMaTpuBaeT TEKYUIUH U POMEXKYTOUHbBIN
KOHTpPOJIb B YCTHOU (hopMe U B BUJE TECTUPOBAHUS B 3aBUCUMOCTH OT TpeOye-
MOI'O YPOBHSI YCBOEHUS, a TAK:KE€ CEMECTPOBBIN 3a4€T, KOTOPHIM HOCUT HAKOIU-

TEJIbHBIN XapakTep.

HopMbl onieHKH

1. Ouenka nepeBojia

YpoBHH

bamnel

YreHue

0

OTCcyTCcTBHE MIEPEBOA UM OTKa3 OT HETO.

l.
Husknii
(peuienTHBHBIN)

1

[lepeBon TekcTa Ha ypOBHE OTAENBHBIX CIOBOCOYE-
TaHUU U NPEJI0KEHUIN TTPU MPOSBICHUN YCWINH U
MOTHUBaIlUN.

Henonueiit nepeBoa texcra (Menee 90 %).Jomyc-
KalOTCsI TpyObIe HCKaXKEHHS B TIepeayue coaepxa-
Husi. OTCYTCTBYET MpaBHIIbHAS Mepeada XxapakTep-
HBIX 0COOCHHOCTEH CTHJISI TEPEBOIMMOTO TEKCTA.

I.
VY 10BIIETBOPUTENBHBIN
(peenTHBHO-
PENPOTyKTHBHBIH )

Henonueiit nepeBoa (90 %).JomyckatoTcst rpyObie
CMBICJIOBBIC M TEPMHHOJIOTHYECKHE HCKaxeHus. Ha-
pyIIaeTcs MPaBUIILHOCTD TIEPEIaun XapaKTEPHBIX
0COOCHHOCTEH CTHJISI IEPEBOAMMOTO TEKCTa.

[Momubrit mepeBo. JlomyckaroTes TpyObie TEpMUHO-
Jorudyeckue uckaxkenns. Hapymaercs npaBuIbHOCTh
nepeavu XapakTepHbIX 0COOEHHOCTEH CTHIIS Tepe-
BOJMMOTIO TEKCTA.

1l
Cpennuii (penpoayKTHBHO-
TPOTYKTHBHBIH)

Iomuelii nepeBo. [lomycKaroTCs HE3HAUUTEIIBHBIE
WCKa)KE€HMs CMBbICIIa 1 TepMuHonoruu. He Hapymaercs
IIPABUJILHOCTB NIEPEJauy CTUJIS IEPEBOAMMOIO TEKCTA.

[Tonuerit nepeBoa. OTCYTCTBYIOT CMBICJIOBBIE HCKa-
KCHUA. I[OHyCKaIOTCH HC3HAYUTCIIbHBIC TCPMUHOJIO-
rudeckne uckaxxeHus. Hapyiaercst npaBuibHOCTD
nepenayn XapakTepHbIX OCOOCHHOCTEH CTUIIS Tepe-
BOJMMOTI'O TEKCTA.




[MTonuerii mepeBon. CobmogaeTcst TOYHOCTH Mepeaa-
yu coaepkaHusa. OTCYTCTBYIOT TEPMHUHOJIOTHYECKUE

7 HCKakeHUs. JlomycKaloTcsi He3HAYUTEIbHbIE Hapy-
V. IICHUST XapaKTEPHBIX OCOOEHHOCTEH CTHIISI TEPEBO-
JloctaTouHbIi JIUMOTO TEKCTA.
(TPO YK THBHBI) [Tonuerit nepeBos. OTCYTCTBYIOT CMBICJIOBBIE U TEP-
3 MUHOJIOTUYECKHE UCKAXKEHUS. B OCHOBHOM cO0JTIO-
JAeTCs MpaBUJIbHAS IIepeaada XapakTEPHbIX 0CO-
OCHHOCTEH CTUJIS IEPEBOIMMOTO TEKCTA.
[Tonuerit nepeBoa. OTCYTCTBHE CMBICIOBBIX U TEP-
9 MHHOJIOTUYECKUX UCKakeHUl. [IpaBunbHas nepena-
v Ya XapaKTepHBIX 0COOCHHOCTEH CTUJIS TepEeBOIUMO-
Boicokuii (poayKTHBHBIH, o TeKCTa'
TBOpeCKH) [TonHbIi IepeBoI. OTcyTCTBIV/Ie CMBICTOBBIX H Tep-
10 | MMHOIOrHYECKHX HCKaKCHHH. TBopueckuit MoIXo1

K Iiepeiaue XapakTepHbIX 0COOCHHOCTEH CTHIIS Tie-
PEBOIMIMOT'O TEKCTA.

2. OHCHKa IMOHUMAaHM TP YTCHUU. IToka3zaTenu OIeHKU YTCHUS

bamner YreHue
YpoBHH
0 OTCyTCTBHE OTBETA WJIM OTKA3 OT OTBETA.
| 1 [Tonnmanue menee 30 Y00CHOBHBIX (haKTOB H
C CMBICJIOBBIX CBSI3€H MEXKIy HUMHU.
Huszxuit 0
. [Tonnmanne 30 Y00CHOBHBIX ()aKTOB U CMBICIIO-
(petienTUBHBIN) 2 .
BBIX CBSI3€H MEXKIY HUMMU.
. 3 [Tonnmanue menee 50 Y00CHOBHBIX (HaKTOB H
Y 10OBIIETBOPUTEIIBHBIN CMBICJIOBBIX CBA3EH MEXKIY HUMH.
(peenTHBHO- 4 [Tonnmanne 50 %0CHOBHBIX ()aKTOB TEKCTa U
PETPOTyKTUBHBIH) CMBICJIOBBIX CBSI3€H MEKTy HUMHU.
[Tonnmanve GONBITMHCTBA OCHOBHBIX (DAKTOB
I 5 TEKCTa, CMBICJIOBBIX CBSI3€H MEXKIy HUMH U OT-
o €JILHBIX JIETAJIEN TEKCTA.
Cpenuwuii (pernpoayk- A A
N [TonnMaHme BceX OCHOBHBIX (DAKTOB TEKCTA,
THUBHO-TIPOTYKTHBHBIN) - 0
6 CMBICJIOBBIX CBsi3eit Mexay Humu u 50 % nera-
JIEH TeKcTa.
[Tonnmanme BceX OCHOBHBIX (JaKTOB TEKCTA,
I\ 7 CMBICIIOBBIX CBsizer Mexxy HuUMu u 70 Yo nera-
) . JIEH TeKCTa.
JocraTounsbrit
N [TonnMaHne BceX OCHOBHBIX (DAKTOB TEKCTA,
(IpOIYKTHBHBIIT) . 0
8 CMBICIIOBBIX cBsi3eit mexay Humu u 80 Y nera-
JIEH TeKcCTa.
[Tonnmanme Bcex OCHOBHBIX ()aKTOB TEKCTA,
Vv 9 CMBICIIOBBIX CcBsizer Mexy HuUMu 1 90 Yonera-
o JIeH TeKCTa.
Boicokuii (mpoayKTHB-
. . 10041porieHTHOE TOHUMAaHUE OCHOBHBIX (DAKTOB
HBII, TBOPUYCCKHI) .
10 TEKCTa, CMBICTIOBBIX CBSI3€i MKy HUMU U JIe-

TaJIel TEKCTA.




3. OI_IeHKa IIMCBMCHHBIX TCCTOB

[Ikana mepeBoaa B AeCATHOATUTHPHYIO CUCTEMY B COOTBETCTBUU C [IpuioxeHnem
K nmocta”oBieHuto Munucrepcta oopazoBanusi Pb ot 1.04.2004. Ne 22

100 % — 95 YmpaBUIIbHBIX OTBETOB 10 6amnoB
94 % — 90 %paBUIILHBIX OTBETOB 9 GasutoB
89 % — 83 YapaBUIIbHBIX OTBETOB 8 6aioB
82 % — 75 YaipaBUIIbHBIX OTBETOB 7 GaioB
74 % — 65 YapaBUIbHBIX OTBETOB 6 6aIoB
64 % — 50 YpaBUIIbHBIX OTBETOB 5 6aIoB
49 % — 35 YaipaBUIIbHBIX OTBETOB 4 GanioB
34 % — 20 YapaBUIIbHBIX OTBETOB 3 6ayioB
19 % — 10 YapaBMIIbHBIX OTBETOB 2 GaioB
9 % — 2 YarpaBUIIBHBIX OTBETOB 1 6annos
1 % — O YarpaBHIIBHBIX OTBETOB 0 6amoB

HavmMenbimas mosiokutenbHast orieHKa — 4 0amina — BBICTaBISIETCS MPU
IIPAaBHJILHOM BBITIOJTHEHUH He MeHee 2/3 3apanmii. OTCyTCTBHE PabOThI WK OT-
Ka3 OT BBIMOJIHEHUS COOTBETCTBYIOT orieHke 0 6asios.

PABOYAA NMPOIrPAMMA

MoaynbHas CTpyKTypa Kypca «AHTIIMUCKUH S3BIK>»
JUTS crienualbHOCTH «Terurora3zocHa0Kenue, BEHTHIISIIHAS
U oxpana Bo3ayirHoro 6accerina» 1-70 04 01 — IV cemecTphi)

M-0 M-1 M-2 M-3 M-4 M-P M-K
. Konunuectso
Ne CEMECTPBI Ha3Banue monynen
4acoB
M-0 | Brenenue B kypc. lunakrudaeckas 1enp Kypea
M-1 | BBeneHue B cienuaibHOCTD 72
M-2 Il ITpodeccus nHXEHEpa-CTPOUTEIIS 64
M-3 [l Otomnnenue 54
M-4 I\ BenTmwisnus ¥ KOHAUIMOHUPOBAHKUE BO3AyXa 48
M-P I\ Pestome
M-K V WTOrosslii KOHTPOJIb
Hrtoro mpakTuueckux 3aHATHI: 238




Monayns 2 «My Future Profession» (¢kmectp)
Yb-0 Vb-1 Vb-2 VYb-3 VYb-4 VYb-5 Yb-6 VYb-K
Konunuectso
Ha3zBanue yueOHBIX 3JIEMEHTOB ®opmMa 3aHsaTUA
9acoB
VYb-0 | Beenenue B MOy MPaKT. 3aHATHE 2
VBb-1 | «My Future Profession» IPaKT. 3aHATHE 8
VB-2 | «Air and its Properties» IPaKT. 3aHATHE 8
VE-3 «Human Comfort and Indoor Air Quality HpaKT. 3aHsTHE 3
(1AQ)»
VBb-4 | «Indoor Air Pollution» IPaKT. 3aHATHE 8
VYB-5 | «Environmental Protection» IPaKT. 3aHATHE 12
V¥b-6 | «HVAC» IIPAKT. 3aHATHE 8
VYB-K | Final Control 3a4eT 2
HToro mpakTUUECKHUX 3aHITHI: 64
| Moayns 3 «Heating » (llkcemectp) |
|VB-0| |VB-1| |VB-2| |VB-3| |VB-4| [YB-5| |VB-6| |VB-7| |VB-8| |VBK]
KonunuecTBo
Ha3Banue y4eOHBIX 3JIEMEHTOB ®dopma 3aHATUA
4acoB
Yb-0 BBeneHue B Mo1yb IIPAKT. 3aHITHE 2
Vb-1 «Heating» MIPAKT. 3aHATHE 6
Yb-2 «Panel Heating» MPAKT. 3aHATHE 6
VB-3 «Natural Gas» MIPAKT. 3aHATHE 8
Yb-4 «Gas Burner» MIPaKT. 3aHITHE 6
VYb-5 «Fuel and Heating Oil» IPAaKT. 3aHSATHE 6
Yb-6 «Boilers» MIPAKT. 3aHATHE 6
Yb-7 «Classification of Boilers» IPAaKT. 3aHSATHE 6
VYb-8 «Radiators» MIPAKT. 3aHATHE 6
VYb-K Final Control 3a4er 2
HToro npakTu4ecKux 3aHsATUIN! 54
| Monayns 4 «Ventilation and Air Conditioning » (IWemectp) |
|VB-0| |VB-1| |Yb-2| |VB-3| | Vb4 | |VB5]| | Vb6 | | VE-P| | VB-K |
Konunuectso
Ha3Banue yueOHBIX 3JIEMEHTOB ®dopma 3aHATUA
4acoB
VYb-0 | Bregenue B Moayib MIPaKT. 3aHITHE 2
Yb-1 | Pure Air for Respiration MIPAKT. 3aHATHE 8




Yb-2 | Natural Ventilation MPAKT. 3aHATHE 6
YB-3 | Ventilation Combined with Heating MIPAKT. 3aHATHE 6
Y¥b-4 | Fans IIPAKT. 3aHITHE 8
YB-5 | Basic Principles of Air Conditioning MIPAKT. 3aHATHE 8
YBb-6 | Types of Air Conditioners MIPAKT. 3aHATHE 8
Yb-K | Final Control 3a4er 2
HToro mpakTHUECKHUX 3aHITHIL: 48

Kak BbI BuguTe, pabouas mporpamMma JaHHOTO KOMIUIEKCA IMOCTPOEHA IO
0JIOYHO-MOAYJIBHOMY HPHUHIIMIY: BECh KypC pa3OUT Ha MOIYJH, a T€, B CBOIO
ouepenb, Ha yueOHbie O10ku (YB). YueOHbIi MOAY/Ib — 3TO, MO CYTH, IEIEBOM
TUTaH JEHCTBUI CTYACHTA ILTIOC OaHK MHpOpMaIUH (TEKCT) TUTFOC METOAMYECKOe
PYKOBOJICTBO MO JTOCTH)KEHHUIO TOCTABJICHHBIX IeJIel. YUeOHbIe MOAYIH COIPO-
BOXKTAFOTCST «MOJTYJISIMH JTIOTIOJTHUTEILHOTO TIOPSIKA:

— MoayJib HyJeBor (M-0) city>KuT BBEICHUEM B U3YYCHHUE KypCa;

— Moy b-KoHTpoIb (M-K) obecrieunBaeT HTOroOBbI KOHTPOJIB 110 Kypey [10].

Martepuan y4eOHBIX OJIOKOB KaKI0TO MOAYJISl OObETUHEH TEMATHYECKU U
paccumTaH Ha OJUH cemMecTp. Kakapiii MOy Ih HAUMHAETCS HYJICBBIM yI€OHBIM
onoxkom (YB-0), cinyxamnyM BBEIEHUEM B MOAYJIb U 0003HAYAIOIIMM HHTETPH-
PYIOIILYIO 1EJb.

3akaH4YMBACTCA MOAYJIb Y4eOHBIM OiokoM — KOHTpoub (YbB-K) — uroro-
BbIII KOHTPOJIb.

VYb-0 u Yb-K BkitoyatoT B ce0st TECThI 151 CAMOKOHTPOJIA, KIIOUH K KO-
TOPBIM MOXXHO HaWTH B MpuioxeHuu 1. B npunoxxeHnun 2 HaXOJATCA KIIIOUM K
ankere 1o teme «OxpaHa OKpY)Kalolled CpeAbl», a B NMPUIOKEHUH 3 CIHUCOK
Haubosee pacIpOCTPAaHEHHBIX XUMUYECKUX JIEMEHTOB.

JI71st IOBTOpEHHs TpaMMaTHKK pekoMeHyeTcs yueonuk: Kaprmeimesa H. M.,
Snymkos B. H. IIpaktnueckas rpamMmarhka aHIJIMACKOTO s3bIKa. — MMHCK !
CAJIH, 1996.

[Ipexxne ywem mpuctynuth k padore ¢ YMK, Bam HeoOX0aAMMO 03HAKO-
MUTBCS C LIETSIMU U 33/1auaMu, KaK BCEro Kypca, Tak M Kaxaoro moayis. O6pa-
TUTE BHUMaHUE Ha Ha3BaHUE MOJYJIeH U y4eOHBIX OJIOKOB U UX MOCIIEI0BATENb-
HOCTb — 3TO MOPSIJIOK, B KOTOPOM BbI OyJieTe ux u3y4darb. CiaenyiTe HHCTPYKIU-
M Ka)XJ10ro yueOHOro 0J10Ka.

Kenaem ycrexos!
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MOAOYIb 2

| Moxnyis 2 «My Future Profession» (¢bmectp) |

| VB-0 | | VB-1 | | VB2 | | VB-3 Vb-4 | | VB-5| | V-6 | | YB-K |
KonuuectBo
HazBanue yueGHBIX 371EMEHTOB ®dopma 3aHATUA 4ACOR
VYb-0 | Beexenue B MoayIib IIPAKT. 3aHATHE 2
VBb-1 | «My Future Profession» IPaKT. 3aHSATHE 8
VB-2 | «Air and its Properties» HPaKT. 3aHATHE 8
VE-3 «Human Comfort and Indoor Air Quality HpaKT. 3aHsTHE 3
(1AQ)»
VYB-4 | «Indoor Air Pollution» MPAKT. 3aHATHE 8
VYb-5 | «Environmental Protection» MIPAKT. 3aHATHE 12
Yb-6 | «<HVAC» IIPAKT. 3aHITHE 8
YB-K | Final Control 3auer 2
Wrtoro mpakTuuecknx 3aHsATHI: 64

YB-0. BBEAEHWE B MOAYI1b

HNHuTerpupymromas ueib:

Bb1 10MKHEI 3HATD.

I'pammatuka:

1. OcHoBHBIE CLIOCOOBI CIIOBOOOPA30BAHUS.
2. [IpuTspKaTeabHBIN MaIeK.

3. CTeneHu cpaBHEHUS.

4. Bpemena Simple, Continuous, Perfeat
JNEUCTBUTEILHOM 3aJI0TE.

5. CrpanarenbHblii 3aJ10T.

6. MopganbHbIE II1arosl.

7. Ilpuvactue |, |l B pyHK1IMM OonipeneneHus.
Jlekcuka:

OCHOBHYIO JIEKCUKY I10 TEMaM MOJYJISI.

Brb1 1071KHBI yMETB!

Ncnonp30BaTh 3HaHKWS TPAMMaTUKHU U JICK-
CUKHU Ha Pa3JIMYHBIX 3Tanax paboThl ¢ TEK-
CTOM: MPHU O3HAKOMHUTEILHOM W H3ydaro-
IIEM YTECHWH, MPU TEPEBOAE, a TAKKE B
YCTHOU peuu, Kak B (opMe JAMATOTOB, TaK
W B MOHOJIOTHYECKNX BBICKA3BIBAHUIX.

Entry Test 1
(BxomHoi#i TecT)

Part A
OTBeTbTE Ha BOIIPOCHI.
I. How do you see your future profession? Whichhaf following would
you like (\) or not like (x) in a job?
1. a) well-paid but boring and routine work;
b) badly-paid but interesting work.
2.a) working with the same people;
b) meeting a lot of different people.

12



3. a) wearing a uniform;
b) wearing what you like.
4. a) working mostly indoors;
b) working mostly outdoors.
5. a) intellectual work;
b) physical or manual work.
6. a) working flexible hours (including weekends);
b) working set working hours every day.
7.a) traveling a lot in your job;
b) no traveling on business.
8. a) working mainly with people of your own sex;
b) working mainly with people of the oppositxs
c) working with people of both sexes.
9. a) working in a large company that employs thods of people;
b) working in an organization that employs a@thundred people;
c) working in a firm that employs ten or fewssople.

[I. What are the most important factors for youywur work? Arrange
these aspects in order of importance and add soomne things you think are
important.

1. job satisfaction;

2. earning plenty of money;

3. having pleasant co-workers/ colleagues;

4. meeting people;

5. security and good working conditions;

6. good career prospects.

[ll. Out of all the people you know who have thé jgou'd most like to
have? Why?

IV. If you could choose any job in the world to ddjat would it be?

V. Please, discuss advantages and disadvantagesrdtiture profession.
a) Do you think your future profession is prestigg@nd well-paid?

b) Is the job more suitable for men / women?

c) How difficult is it to find a good job in yourdid?

13



Part B
|. [IpoutuTte mpeaoXKeHus, ONpeAeIuB BpeMs U 3ajor ckazyemoro. Ile-
peBeUTE MPEJIOKECHHUS.

1.
. This engineer's design was much spoken abake atonference.

. Building engineering has developed the systeheating.

. Testing the device the engineer applied new ousth

. In future scientists will discover new materitsindustrial processes.
. The operation of this device is studied by eegis.

. Specialists of all branches do their best tdgmtahe environment.

. This problem will be discussed at the meeting week.

0O ~NO O~ WN

The number of new devices in our country iseasing constantly.

3anoaHuTe MMPpCIJIOKCHUA, BbI6paB OJIUH M3 IPUBCIACHHLIX BAPUAHTOB.

Tonbsko OIWH OTBCT SABJISICTCA BCPHBIM.

1.

2.

3.

4.

5.

6.

7.

name is Alice Stevens. She is a teacher.

a) she c) her
b) it d) hers
Itis not her bag. Itis .
a) our C) mine
b) my d) their
| took the book and opened .
a) she C) it
b) her d) hers
| have not done _ work today.
a) many c) few
b) much d) a few
| don'twant _ of these books.
a) any c) something
b) some d) everything
Could | see these ear-rings, please? — These¢?
a) one C) some
b) any d) ones
This lakeis __ than that one.
a) more beautiful c) as beautiful as
b) most beautiful d) beautiful
8. Indian Ocean is between Africa and Australi
a) — C) an
b) the d) a
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9. Would you like egg or a sandwich?

a) a C) —
b) an d) the
10. Our flatis __ the second floor of the buntgi
a) on Cc) at
b) in d) —

YYEBHbIV BJTOK 1 (YB-1)
«MY FUTURE PROFESSION»

Heuu:
BEI 10KHEI 3HATE. BbI 10715KHBI YMET:
1. I'pammaruka: Hcnonp3oBarb rpaMMaTHYecKue U
— Hacrosmme Bpemena (Present Tenseshx Bo- | JEKCHYECKHE HABBIKH:
MIPOCUTENbHAS U OTpUIATeNbHASL (DOPMBI, a) ISl YTEHUSI U TIePEeBOJIa TEKCTOB,
—T'epynmuii (Gerund); 0) B IMAIIOTHYECKON W MOHOJIOTHYEC-
— Mopansabie rnaroisl (Modal Verbs). CKOM peun mo teme «Mos Oymymias
2. Jlexcuka: npodeccus».
— a3bl CTPOUTENIHONW TEPMUHOJIOTUH.
3. Mecto u 3HaveHwe pabOTHl WHXKEHEpa-CTPOU-
TeJIsl B HAPOJHOM XO3SHCTBE.

|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.

Faculty (n), specialist (n), design (n), const(ugtindustry (n), industrial (ad),
gasification (n), modern (adj), central (adj), agpleric (adj), temperature (n),
comfort (n), function (n), nature (n), natural (jadgconomical (adj), thermody-
namics (n), conditioning (n).

2. Read the words and try to remember their meaning

various (adj) part (n) equal (adj)
graduate from (v) clean (ad)) field (n)
provide (v) health (n) hard (ad))
require (V) space (n) warm (adj)
produce (v) air (n) use (v)
advantage (n) connect (v) keep (v)
source (n) imagine (v)

cooking (n) erect (v)
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3. Read and memorize the active vocabulary toekie t

honourable (adj)
protection (n)
utilization (n)
maintenance (n)

maintain (v)
environment (n)
branch (n)
purpose (n)
cheap (adj)
cost (n,v)
excess (n)
odour (n)
amenities (n) pl.
indispensable (adj)
treatment (n)
pollution (n)
equipment (n)
device (n)

ITOYETHBIN

3aImuTa

ynoTpeOieHue
AKCTUTyaTaIus,

TEXHUYECKOE 0OCITYKUBaHUE
UCIIOJIb30BaTh, OOCITYKUBATh
OKpYy>Karolas cpenia
oTpacib

enib

JIEIIEBBIN

CTOMMOCTb, CTOUTh
U30BITOK, U3JIHILIEK

3amax

yno0cTBa

HEOOXOUMBIN

o0paboTka, OYMCTKA
3arpsi3HCHHE
000pynoBaHue

MEXaHU3M, PUOOP

4. Memorize the following new word combinations.

industrial heating

gas supply

heat supply

water supply

air conditioning
research institution
boiler plant

heating plant

methods of cleaning industrial
waste gas

economics and planning
of sanitary work

safety work

purification plant
treatment plant

to be concerned with

to be busy with

to deal with

to do one's best

to carry away
achievements of science

TeruIoUKaIus

ra3ocHaOxeHue
TEILUIOCHAOKEHNE
BOJOCHAOXeHHE
KOHIUITMOHMUPOBAHHUE BO3TyXa
HAyYHO-UCCIICIOBATEIbCKUIM HHCTUTYT
KOTEJIbHAsl yCTAHOBKA
TETJIOICHTPAITH

METOJIbl OUMCTKH IMPOMBIIIIJICHHBIX
ra3oBbIX BHIOPOCOB

HPKOHOMUKA U TIJIAHUPOBAHHE
CaHUTAPHO-TEXHUYECKUX padoT
oXpaHa Tpyjaa

OUYMCTHAs YCTAaHOBKA
oOpalaTsIBaroIIasi yCTaHOBKa
OBITH CBSI3AHHBLIM C YEM-JIH00
3aHUMAThCI YeM-I100

HMETB JIEN0 C YEM-JIHO0

JIeJIaTh BCE BO3MOYKHOE
YHOCHTD

TOCTIKCHUSI HAYKH
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5. Think of synonyms for the following words.
Construct (v), field (n), different (adj), provide), aim (n), conveniences (n),
necessary (adj).

6. Give antonyms for the following words.
Advantage (n), discomfort (n), dirty (adj), inconient (adj), important (adj),
pollution (n).

7. Give derivatives of the following words.
Design (v), construct (v), equal (adj), hard (adgquire (v), warm (ad)),
concern (v), use (v), utilize (v).

8. Give the three forms of the following verbs.
To be, to supply, to deal, to do, to protect, ty,9a keep, to make,
to become, to study.

9. Form Gerunds from the following verbs and tratesthem into Rus-
sian.
To design, to construct, to use, to provide, talpo®, to keep, to study.

10. Read the sentences and word combinations Jatartekem into Rus-
sian paying attention to:

a) Tense Forms-

1. Many students study at PSU. 2. The graduatdsweilk as building
engineers. 3. Engineers were busy with designiagrige systems. 4. Specialists
of all branches of sanitary engineering do thesthe protect the environment.
5. It has become widely used. 6. We have been ustal gas as economical
source of heat for many years. 7. Now specialistsuaing this new method of
treatment.

b) Modal verbs-

We can hardly imagine, one must study hard, youwlshoe familiar with,
you have to study hard, they are to be, they meistddl aware of.

c) Gerund-

After graduating from the Institute, engineers lawsy with designing and
constructing, specialists of building engineeritng, advantage of central heating,
the temperature for maintaining comfort, the methad cleaning industrial
waste gas.
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11. Read and translate the following sentencesngagitention to the
verb-form of the predicate. Put sentences into thegand interrogative forms.

1. The protection of the environment is a very impariaoblem nowadays.

2. Building engineers deal with the maintenance oftihgasystems at
the plant.

3. Ventilation carries away excess heat and odours.

4. They have built a lot of purification and treatmguants at many
chemical enterprises.

5. Today building engineers are working at puttinglingi and central
heating plants into operation.

6. This term the students of our faculty are goingttaly the methods of
cleaning industrial waste gas and safety work.

7. Most of the people in our country have flats wittnaodern amenities.

8. Modern building construction has connected vergely all branches
of building engineering.

9. Central heating has been keeping homes well h@atsohter time for
many years.

10.Gas supply is becoming an indispensable part ofemo@menities
nowadays.

1. Work with the text
1. Read the text and do the exercises that follow i

My future profession

Finishing school is the beginning of the independida for millions of
school-leavers. Many roads are opened before tegational and technical
schools, colleges and universities. But it is noeasy thing to choose a profes-
sion out of more than 2000 existing in the worldnt® people choose the indus-
trial training centers, some follow the advice leéit parents, others can't decide
even after leaving school.

As for me, | made my choice and now | am a stuadrRolotsk State
University. | study at the building-engineeringd#tg. After graduating from the
University, the graduates of this faculty will woak building engineers in vari-
ous parts of our country.

The profession of a building engineer is very habte and important
nowadays. Building engineers are busy with desmind construction of heat-
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ing and ventilating systems, air conditioning, istlial heating and gasification
of modern dwellings. They also deal with the maiatece of heating systems,
ventilation and gas supply at the plants. Theygiteand construct water supply
systems for domestic and industrial purposes, eragbus purification and

treatment plants. They should be familiar with gassproblems at their work

and should know how to solve them. Specialistslidbranches of building en-

gineering do their best to protect the environmagdinst various forms and
types of pollution.

All branches of building engineering are equallyportant, but I'd like to
say some words about specialists in heat and ggpdysand ventilation.

These branches are very closely connected as thayoacerned (related)
with providing a required atmospheric environment.

The purpose of heat supply is to produce a desaegerature for main-
taining comfort and health of the occupants. Thestmadely used system of
heating is central heating. The advantage of cenhgating is that it keeps
homes well heated at a cheap cost.

The main function of ventilation is to carry awaicess heat and odors.

Gas supply is another indispensable part of moderanities. It hasome
to be very widely used. The main advantage of mhwas is that it is a clean,
convenient and economical source of heat. In hatrisaused for cooking, wa-
ter heating as well as for space heating.

As to the air conditioning it is treatment of thie ia buildings soas to
make it more comfortable for the occupants.

Our University gives us all opportunities for otmdying. At the Univer-
sity the students with the help of highly qualifiehchers study many subjects
concerning their future profession such as: heatimgrmodynamics, heat sup-
ply, gas supply, air conditioning, ventilation. Bess they study the methods of
cleaning industrial waste gas, boiler units, orgation of building work, eco-
nomics and planning of building work, safety wockmputers and their usage
in calculating building-engineering systems, etc.

We must study hard to become good specialists andaalactive part in
the life of our country.

2. Choose the best alternative according to the tex

1. Building engineers are busy with designing amalstructing
a) building equipment b) heating and ventilatigatems

C) sewerage systems
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2. They are also busy with

a) protection of the environment b) water treatment

C) new energy sources discovery

3. The purpose of heat supply is

a) to clean and to dry the air b) to produce ardétemperature
C) to treat the air

4. The most widely used heating system is

a) local system b) central heating

c) other ones

5. The main purpose of ventilation is

a) control of air pressure b) to control climate

C) to carry away excess heat

6. The main advantage of natural gas is that it is

a) cheap and clean b) harmless

c) colorless

7. Air conditioning is designed

a) to modify air temperature b) to control air ity

C) to treat air from contaminants d) to perforntlad above mentioned
functions

3. Agree or disagree with the following statements.

1. The profession of a building engineer is vermmdrable and important
nowadays.

2. Building engineers are busy with designing andstructing heating
and ventilation systems as well as gas and wapglggystems.

3. They are also busy with constructing tunnelslamndhes.

4. Heating and ventilation are very closely conedcas they are both
concerned with providing a required atmospheridrenmnent.

5. The main function of ventilation is to producel@sired temperature
within a room.

6. Natural gas is known as a clean, convenieneaodomical source of heat.

7. At the University students study many subjeciscerning their future
profession such as building materials, constructi@chinery, architecture and
other subjects.

4. Answer the following questions.

1. What are you to do after finishing school?
2. Is it an easy thing to choose a profession?
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What do you want to become and why?
What faculty do you study at?
What are building engineers busy with?
All branches of building engineering are equallpariant, aren’t they?
What is the role of heating in modern dwellings?

8. Why is central heating considered to be the modtlyiused system
of heating?

9. What is the function of ventilation?

10.What are the main characteristics of natural gas?

11.Where is natural gas used?

12. What is air conditioning? What is its role?

13.What subjects do students study at the University?

NoOhOW

5. Put in the right prepositions.

1. I am a student...PSU. 2. We'll be building engiseggraduating...the
University. 3. Building engineers are busy...heatwgntilation and air condi-
tioning. 4. Engineers also deal...the gas supphhatplants. 5. Building engi-
neers do their best to protect the environment. ouariforms and types
...pollution. 6. Specialists must be well aware...thmportance... heat and gas
supply processes. 7. It is difficult to imagine adarn house...heating and ven-
tilating systems. 8. The main purpose ...ventilai®to carry...excess heat and
odours. 9. Gas is used as an economical and cemiesaurce...heat. 10. Heating
and ventilation are both concerned...providing tih@ale control in a building.

6. Complete the following statements.

The profession of a building engineer is... .

Building engineers are busy with... .

They also deal with... .

Specialists of all branches of building engineedigheir best to... .
Building engineers design..., erect... .

The purpose of heat supply is... .

The main function of ventilation is... .

We characterize natural gas as... .

Air conditioning is..

10 To become good spemahsts students study mangstsiguch as..

© XN OEWDNPE(
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7. Translate from Russian into English.

1. MHxeHep-CcTpOUTENb MPOEKTUPYET U CTPOUT CUCTEMBI OTOIUICHMSI, BEH-
TUISIUMU U KOHJIMLIMOHUPOBAHUS BO3/lyXa B MOMELICHUH, OYUCTHBIE U MEpepa-
OaTpIBaIONINE YCTAHOBKY Ha MPEANPUATHH, a TAKXKe JEaeT BCE BOZMOXKHOE IS
3alllUTHl OKpYyXKaroueh cpenpl. 2. B naHHbIE MOMEHT CNENMAIMCTHI padOTAIOT
HaJl BHEAPEHUEM JOCTHXKEHUN HayKH B MPOU3BOJCTBO. 3. CoBpeMeHHas cucre-
Ma IEHTPAJIILHOTO OTOIJIEHHUS JAeT TEIJIO B IoMa M KBapTUPbI TopoxkaH. 4. Hc-
M0JIb30BAaHUE HOBOTO OOOPYAOBAHMS COIKOHOMUIJIO BPEMsI UM SHEPTUI0 Harpena
nomenieHus. 5. CoBpeMeHHasi CUCTeMa TEIIOCHAOKEHUS UCTIONb3YET MPUPO/I-
HBIN ra3, KaK YUCTHII U SKOHOMUYHBIN UCTOYHUK SHepruu. 6. He Bxonure. Crie-
UAJTUCTBI 00CYX AT BONPOC ra30CHA0KEHUs 3TOro paiioHa. /. CoBpeMeHHas
cUCTEMa KOHIUIIMOHUPOBAHUS OXJIAKIAET, OUMILAET, HATPEBAET U BEHTUJIHPYET
BO31yX B nomeieHuu. 8. [Ipeanpusitue Kynuao HOBOE KIMMAaTHYECKOE, BEHTHU-
JSIMOHHOE | TerioBoe obopyaoBanue. 9. K 3ume chopmupoBan OonbIioin ac-
COPTUMEHT TemioBoro obopynoBanus. 10. dupma npou3BOIUT BHICOKOKAYECT-
BEHHOE 00OpyZOBaHUE HA MPOTSHKEHUHM copoka jeT. 11. Yuensle HallayT rpa-
MOTHO€ peuieHue npobiembl. 12. Kommanusi BBINOJHSAET MOMHBIA KOMILIEKC
MPOEKTHBIX, CTPOUTENBHBIX, MOHTAKHBIX U UHKEHEPHBIX PalOOT.

[11. Summarizing

1. Look through the text again and discuss it enfdrm of a dialogue using
the active words and expressions. The topics flogues:

— What are building engineers busy with?

— Heating

— Ventilation

— Air conditioning

— Subjects to study

2. Get ready to speak on the topic «My future EeifE».

V. Supplementary reading

1. Read the text. Translate it in written form gsandictionary.
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Building engineering: a discipline for the modern era

Building engineering, commonly known as architeakuengineering, is
an engineering discipline that concerns the plajndesigning, construction
operation, renovation, and maintenance of buildirags well as their impacts
(influence) on the surrounding environment. As dinid) construction projects
are increasingly large and complex, the disciptagires knowledge integrated
from several disciplines: Civil engineering; Mecltah engineering for Heating,
Ventilation and Air Conditioning system; Physics fouilding lighting and
acoustics; Electrical engineering; Chemistry amaldgy for indoor air quality;
Architecture for building forms.

Education. Building engineers would normally have accredited
academic degree with a concentration in buildinggregering from a recognized
university. The completed degree may be a BachefoEngineering or a
Bachelor of Science. The length of study is betwibeee to four years and the
program consists of engineering sciences and dsbjsach as technical
drawing, engineering mechanics, mechanics of naserithermodynamics,
mathematics, computer programming, surveying, siratanalysis and design,
soil mechanics, building engineering systems, tlsaal environment, building
design, building economics, construction managenkeatmal environment and
building service systems. Elective courses at thé ef the program allow
students to specialize in one or more sub-dis@glin

Some building engineers may get a postgraduateedesyrch as a Master
of Engineering, Master of Science, an Engineer'grele or a Doctor of
Engineering. The Master and Engineer's degree roagist of either research,
coursework or a mixture of the two. The Doctor afgtheering consists of a
significant research component and is often viewsdthe entry point to
academia.

building engineering skuIMIIHO-00IIIECTBEHHOE CTPOUTEILCTBO
civil engineering -rpaxmaaHCKOe CTPOUTEIHLCTBO

mechanical engineeringmMammHocTpoeHHE

electrical engineering ssaekTpoTexXHUKa

visual environment expyxaromuii Mup

soil mechanics mMexanuka rpyHTOB

surveying -reojae3us

building service -xoMmmyHaabHBIEC YCIYTH
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YYEBHbIV BJTOK 2 (YB-2)
«AIR AND ITS PROPERTIES»

Heuu:
Br1 10MKHEI 3HATD. BbI 1071KHBI yMETB!
1. 'pammaruka: — HCTOJIH30BATh 3HAHUS TPAMMATHKHU U
— CioBoo6pasosanue (Word Building); KITFOUEBBIX CJIOB B TIEPEBOJIE TEKCTA;
— ITaccuBHsiii 3anor (Passive Voice); — pacckasarh U IPOBECTH Oeceny
— IIpuuactue I, Il (Participle 1, 11); 0 BO3JIyXe M €T0 COCTaBe.
— Hacrosmue Bpemena (Present Tenses).
2. JIekcuka:
— KJIFOUEBBIC CJIOBA M CJIOBOCOYETAHHS IO TeMe
«Air and its Properties».

|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.

Argon (n), carbon (n), krypton (n), neon (n), cheah(adj), combination (n),
mixture (n), gas (n), product (n), ion (n), indioat(n), effect (n), atmosphere (n),
discomfort (n).

2. Read the words and try to remember their meaning

composition (n) guantity (n) occupy (V)
proportion (n) reaction (n) necessary (adj)
different (adj) pure (ad)) increase (V)
amount (n) destroy (v) present (v)
variable (adj) contain (v) measurement (n)
dependent (ad)) weak (adj) partially (adv)
volume (n) soil (n) building (n)

3. Read out the following words and memorize them.

nitrogen ['naitsdzon] a3oT
argon [‘a:gn] aproH
oxygen [5ksidzon] KHCIIOPOT
carbon ['ka:bn] yriaepos
dioxide [daibksaid] JIBYOKHUCH
hydrogen ['haidrigon] BOZIOPOA
neon ['nisn] HEOH
krypton ['kriptn] KpUIITOH
helium [‘hi:ljom] Tenuit
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ozone [puzaun]
xenon ['zeon]
dilute [dai'lju:t]
vapor (n)

harmful (ad))
destroy (V)
dissolve (v)

vary (V)

dust (n)

content (n)
artificial (ad))

odor (n)

condition (n)
constitute (v)
impurity (n)
additives (n)
breathe, respire (v)
exhale [eks'heil], breathe out

030H
KCEHOH

pa30aBIATh, Pa3KUKAThH
nap

BpPEIHBIN

pa3pyiarh

pacTBOPSTH

W3MEHSTHCS

IIBLIb

co/iepKaHue
HCKYCCTBEHHBIN

3amnax

yCJIOBHUE

COCTaBJIATH

PUMECH

no00aBKH

JIBIIIATD

BBIJIBIXATh

4. Memorize the following new word combinations.

air composition
water vapor

weather conditions
harmful particles
radioactive decay
chemical combination
product of respiration
exhalation process
weak acid

poisonous effect

rate of breathing
electrical discharge

COCTaB BO3/yXa
BOJISIHOM TT1ap

IIOI'OJTHBIE YCIIOBUS

BpPEHbIE YACTHULIBI
PaJIHOAKTUBHBINA pacna
XUMHYECKOE COCTMHEHUE
IPOIYKT BBIIBIXaHUS

NPOLIECC BBIJIBIXaHUSI, UCHIAPEHMUSI
crnabast KUcjaoTa

oTpaBsroIInid 3¢ deKT

4acTOTa JAbIXaHUs
ANEKTPUYECKUN pa3psl

5. Think of synonyms for the following words.
Change (v), amount (n), pure (adj), comprise (v K(v), breathing (n),

exhale (v).
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6. Give antonyms for the following words.
Harmless (adj), dirty (adj), purity (n), naturatlja weak (adj), increase (v),
discomfort (n).

7. Give derivatives of the following words.

Mix (v), vary (v), consist (v), dependence (n), ¢tian (n), produce (v),
form (v), respire (v), necessary (adj), indicatg ¢omfort (n), charge (n), art (n),
pleasant (ad)).

8. Give the three forms of the following verbs.
To draw, to know, to find, to be, to have, to takemake, to produce.

9. Read the sentences and expressions. Transtatertbo Russian paying
attention to:

a) Passive Voice-

1. Some products are exhaled in to the air. 2. @aidioxide will be
found in large quantities. 3. Carbon dioxide waltelied to have a poisonous ef-
fect. 4. It is now known to be quite harmful. 5.0De is produced by electrical
discharge. 6. It can also be produced artificially.

b) Participle I, Il-

Resulting products, diluting oxygen, dissolved iater, occupied room,
living processes, air containing parts of £©onsisting of molecules, being
supplied, ventilating work.

c) Tense Forms-

1. The oxygen unites chemically in the lungs witipurities of the blood.
2. The lungs draw in and expel a small quantitgiof3. For a long time people
believed in poisonous effect of carbon dioxideTHe atmosphere of pure oxygen
will destroy the body tissue. 5. Nitrogen conséiid/5 of the air by volume.

10. Open the brackets using the correct Tense Heead the sentences
and translate them into Russian.

1. The proportions of gases (to vary) slightly in dié#nt localities.
The purest air (to contain) from 3 to 4 parts o, G@volume in 10,000.
Air conditioning (to depend) upon a number of fasto
The atmosphere of the Earth (to be) a mixture abua gases.
Nitrogen (to perform) the function essential foe tuman body.
CO, (to be) considered to have a harmful effect wiaden into lungs.

o0k w
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7. Human health and comfort (to be) dependent on ribygep performance
of the process of respiration.

8. Artificial weather in the building (to influencehe body comfort even
in future.

9. Water vapor (to be) an important constituent ofdtreosphere.

10.Nitrogen (to dilute) the oxygen that is why it issential for the
human life.

1. Work with the text
1. Read the text and do the exercises that follow i

Air and its properties
The biosphere is the surface of the Earth — itsogfinere, hydrosphere
and lithosphere.
The atmosphere of the earth is a mixture of seygasés, the proportions
of which vary slightlyin different 1ocalities.
The composition of dry air by volume (exclusivewddter vapor) is as fol-
lows:

Dry air.... 100.00 Hydrogen .... 0.01 Xenon .... 0.000009
Nitrogen .... 78.09 Neon .... 0.0018

Oxygen .... 20.95 Krypton ..... 0.0001

Argon ....0.93 Helium .... 0.0005

Carbon dioxide.... 0.03 Ozone .... 0.00005

The atmosphere contains water vapor at all timeatewvapor is an
important constituent; its amount is quite variableder different conditions.
Besides, the air usually contains different aerpsolicles.

Air is not a chemical combination but is a mechamiaixture of these gases.

Oxygen which constitutes about one fifth of thelgirvolume is the ele-
ment upon which animal life is dependent. The arh@fioxygen in the air re-
mains constant because of photosynthesis in pl&himan health and body
comfort are dependent upon the right proportiooxyfgen in the air.

Nitrogen (N), which constitutes nearly all the remnag four fifths of the
air by volume, is a relatively inert gas. The liselargely dependent on the ni-
trogen for its living processes. It dilutes the gegy — the function, essential for
the human body, the atmosphere of pure oxygen weaodsh burn up and de-
stroy the body tissues.
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Carbon dioxide (Cg) exists in small amounts in the open air. It isoal
known as carbonic acid gas. The sources of carbmade are volcanic gases,
breathing of man, animals, plants, burning of fultldilutes the oxygen content
of the air and can cause (under extreme conditigrest discomfort.

As CQO, is a product of respiration, its presence in tienr atmosphere is
an indication of necessity of the fresh air supplyentilating work.

Ozone (Q) exists in minute quantities in the atmospherdiqdarly in
the country. Ozone is produceg blectrical discharge and is generated artifi-
cially for use in ventilation. It has unpleasantondits characteristic odor is
somewhat like that of chlorine.

The presence of inert gases (helium, neon, arggpidn, xenon) in the
atmosphere is associated with the continuous psesed radioactive decay.

2. Choose the best alternative according to the tex
1. The atmosphere of the earth is a mixture of
a) several gases b) different vapors c) cbanelements
2. Water vapor amount varies under
a) season of the year b) weather conditi@ysndustrial progress
3. Air is a...mixture of gases.
a) mechanical b) biological c¢) chemical
4. Human beings’ lives are dependent upon the atrafun
a) nitrogen b) oxygen c) hydrogen
5. ...dilutes oxygen.
a) nitrogen b) carbon c) argon
6. Carbon dioxide is one of the product of
a) chemical reaction b) breathing c) resmmat
7. Ozone is produced by
a) chemical reaction b) mechanical reactprelectrical discharge

3. Agree or disagree with the following statements.
1. The atmosphere of the earth is a mixturgewéral gases.
2. The gases proportions are not variable in diffetocalities.
3. Oxygen constitutes 1/5 of the air.
4. Carbon dilutes oxygen.
5. Carbon dioxide is one of the products of resjona
6. CQO is an indicator of necessity of ventilating work.
7. Ozone exists in large quantities in the aphere of the city.
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4. Answer the following questions.

1.
2.
3.

What elements does the atmosphere consist of?
What does water vapor amount depend on?
What is the role of oxygen?

4. What function does nitrogen perform?

5.
6.
7.
8.

5.
1.

What is the role of C&? Is it harmful?

What does a great amount of £i® the room indicate?

How is ozone produced? What is its role?

What inert gases do you know? What are they adsdocvath?

Put in the right prepositions.
Water vapor amount is variable ...different weaitwnditions. 2. The

atmosphere... the Earth is a mixture ... several g&efxygen constitutes
about one fifth... the air... volume. 4. It is the eb:h... which animal life is
dependent. 5. Human comfort depends...the oxygentitpah. Ozone is pro-

duced..

OO ~NO UL, WNEFEPO®

7.
1.

. electrical discharge.

. Complete the following statements.

. The atmosphere of the Earth is ... .

. Water vapor amount s ... .

. Air is not a chemical combination but is ... .

. Oxygen is the element... .

. Nitrogen ... .

. Carbon dioxide exists ..., and is known as ... .
. The source of CQOs ... .

. CQ presence is an indicator of ... .

. Ozone has the following characteristics: ... .

Translate from Russian into English.
ATMOC(bCpa 3eMiII — 3TO MEXaHMYeCKas CMeChb HECKOJILKMX TIa30B.

2. BoasHolt map sBisieTcs BakKHOUM cocTaBisitoniedt armocdepsl. 3. Kucnopon
cocrtaBiseT okojo 1/500beMa Bozayxa. 4. O0beM KHCIOpOia B BO3IyXe OCTaeT-
Csl TIOCTOSTHHBIM HM3-3a Tporiecca (JOTOCHHTE3a B PaCTCHUSX. 5. A30T SBISETCS
WHEPTHBIM Ta30M M JIeJIaeT KOHIIEHTPAIMIO KUCIOPOa MEHEE HACHIIIIEHHOU. O.
VYraekucnpii ra3 — NPOAYKT Mpolecca AbIXaHusl, HaJTU4Yhe ONMPEACICHHOTO €ro
KOJIMYECTBA B MOMEIIEHUHU TOBOPUT O HEOOXOJMMOCTH MOCTYILJIEHUS] CBEKETO
BO3myxa. 7/.O30H 00pa3yeTcs mpu MOMOIIH IEKTPUIECKOTO pa3psiia.
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[11. Summarizing

1. Look through the text again and discuss it @ ftrm of dialogues us-
ing the active words and expressions. The topicdifdogues:

— Air composition

— Oxygen

— Nitrogen

— Carbon dioxide

— Ozone

2. Get ready to speak on the topic «Air and itpproes».
V. Supplementary reading

1. Read the text. Try to understand it and be reéadwtell it in Russian.
Translate the abstract printed in italics in writterm using a dictionary.

What isan air ionizer?

An air ionizer is a relatively new device that meinded to purify the air.
It is used instead of fans and filters. An air mari creates ions which remove
microscopic particles from the air. Rooms are eaitfor those who suffer
from asthma, allergies, weak immunity or respinajmoblems.

Air ionizers rely on the chemical properties oftmdes. An ion is just a
particle that is charged, either negatively or posly. This commercial device,
a tabletop or stand alone unit, creates negating ising electricity. The ions
flood the room and seek positively charged padickich as dust, bacteria,
pollen, mold, smoke, chemical vapors, and manyraalergens. Bonded parti-
cles are too heavy to float around and they carbaatasily inhaled (breathed).
As a result, the harmful airborne particles bectange pieces of dirt, fall on the
ground where they can be cleaned by normal means.

Often outdoor pollutants get a lot of attention. \We not want car
exhaust or factory emissions to cause health hazadt indoor air pollution
remains a serious problem. Dust and mould colleside heating and air
conditioning ducts. Higher humidity inside a builgiallows bacteria to thrive.
An air ionizer addresses (struggles with) to thasene and office sources of
pollution and odor. The ozone that is created whegative ions are generated,
battles pollution by breaking it down into smallegrmless components. Ozone
makes it more difficult for germs to grow, and dexks as well.
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lonizers conserve power and run silently, unlike @irifiers with fans.
Another advantage over other purifiers is that there no parts that need
regular replacement, because there are no phydittats. Most air ionizers
don't have a motorized fan, the ionization creatéseeze that helps to distribute
the ions throughout a room. Some are also outfit@t screens that catch the
particles of dust as they fall to the ground.

flood —HamoHSATH

pollen —meuIbIa

mould —1uteceHb, TUIeCEHHBIH TPUOOK

inhale [in'heil] —BapIxaTh

interfere §a.) — cay»XuTh NPENATCTBUEM, MEIIaTh, OBITH MOMeXx0it (With)
thrive (throve, thriven) -6naroaeHcTBOBaTh, MPEyCIEeBaTh, MPOLBETAThH
address HarmpaBIsATh YCHINS HA

germ —6akTepus, MUKPOO, MUKPOOPTaHU3M

YUYEBHbIV BIOK 3 (YB-3)
«HUMAN COMFORT AND INDOOR AIR QUALITY (IAQ)»

Heunu:
BbI 101KHEI 3HATD. BbI 1071KHBI yMETB!
1. 'pamMmaruka: — HUCIIOJIb30BATh JICKCUUECKHE
— CnoBoo6pasosanue (Word Building); U rPaMMaTHYECKUE HABBIKH:
—ITaccusnsiii 3anor (Passive Voice); a) JUIs TIepeBO/ia TEKCTOB,;
—IIpuuacrue |, Il (Participle 1, 11); 0) B MOHOJIOTHYECKOM U JIUATIOTUYECKOM PEUH.

—T'epynmuii (Gerund);

— Mopansnsie rnaronsl (Modal Verbs).

2. Jlexcuka:

— KiroueBble ¢i10Ba U CII0BOCOYETAHUA 110 Te-
me «Human Comfort and Indoor Air Quality».

|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.

Characteristic (n), comfort (n), component (n),dnemical (adj), biologi-
cal (adj), individual (adj), factor (n), seriouglfa standard (n), method (n), con-
servation (n), balance (n), concentration (n),ahés (n).
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2. Read the words and try to remember their meaning

quality (n) device (n) contaminant (n)
affect (v) building (n) lead (V)

provide (v) cause (n), (v) significant (ad))
condition (n) vary (v) equipment (n)
environmental (adj) volume (n) source (n)

3. Read out the following words and memorize them.

background (n)
define (v)
interaction (n)
acceptability (n)
suffer (v)
irritation (n)
establish (v)
intend (v)
emission (n)
composite (ad))
impact (v)
exposure (n)

solution (n)
guideline (n)

intake (n)
outlet (n)

MPOUCXOKCHUE, UCTOKU
OTIPEICIISITh, XapaKTEPU30BaTh
B3aUMOJIENCTBHE

MPUEMJIEMOCTD

CTpadaTh, IPETEPIEBATH
pazapakeHue

YUpEXK/1aTh, YCTAHABINBATh
npeaHa3HavyaTh, HAMepeBaThCs
BBIJICJIEHUE, PACTTPOCTPAHCHUE
COCTaBHOM CJIO’KHBIM, CMEIIAHHBIN
CHJILHO BO3JI€HICTBOBATh, BIUSITH
noJBepraHue KakoMy-Jmuoo
BO3JCHCTBHUIO

peleHne, paspernieHue (Borpoca)
PYKOBOJISILIIME YKA3aHUS,
UHCTPYKIIHS

MIPUEMHOE, BITYCKHOE YCTPOMCTBO
BBIITYCKHOE, BBIXOJIHOE OTBEPCTUE

4. Memorize the following new word combinations.

indoor air quality (IAQ)

noise level

secretion of human body
outgassing of materials
thermal conditions

air cleaning device

energy conservation standards
lighting level

heating/ cooling load

CBOMCTBA, KAYECTBO BO3AyXa

B IIOMEILEHUHI

YPOBEHb IIIyMa; YPOBEHD IIOMEX
BBIJICJIEHUE, CEKPELHs Yell. Tela
BBIJICJICHUE Ta30B MaTepHaIaMu
TEPMHYECKHUE, TEIUIOBLIE YCIIOBUS
YCTPOKCTBO BO3IYIITHON OYMCTKH
CTaHIAPTHI I10 SKOHOMUH SHEPTUH
YPOBEHD OCBEIIEHHOCTH
oronurebHas /

OXJIaXKIAKoIast Harpy3Ka
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ventilation rate CKOpPOCTh / 4acToTa BO3AyX000MEHA

variable air volume system CHUCTEMa U3MEHEHUS
oObema BO3IyXa

viral infection BUPYCHas HHPEKIHS

greenhouse effect MapHUKOBBINA dPPEKT

ultraviolet contamination 3arpsi3HEHUE YIbTpauUoIL.
U3JTy4CHUEM

synthetic finish CUHTETUYECKAS OTIEIKA

blueprint machine KONMUPOBAJIbHBIN anmapar

stagnant pocket 30Ha 3aCTOsT BO3TyXa

5. Give synonyms for the following words (chooseagpropriate synonym
from the box below).

Component (n), interaction (n), establish (v), devin), reduce (v), emis-
sion (n), contaminant (n), significant (adj), imp#&ec), location (n), rural (adj),
prevent (v), solution (n).

Situation (n), machine (n), set up (v), decision, (@ollutant (n), essentia
(adj), constituent (adj), influence (n), lower (®gcretion (n), country (adj
obviate (v), cooperation (n)

R

6. Give antonyms for the following words (chooseagpropriate syno-
nym from the box).

Noisy (adj), many (pron), misbalance (n), comfar), (concentration (n),
clean (ad)), increase (v), wide (adj), synthetidjXasingle (adj), direct (n), se-
vere (adj), outdoor (adj), minimize (v).

natural (adj), few (pron), discomfort (n), enlaifg® decrease (v), balance (n),
narrow (adj), composite (adj), dispersion (n), irdt (adj), mild (adj), indog
(adj), calm (adj), polluted (adj)

=

7. Read the chains of derivatives and translat@.the

Comfort — comfortable — comforter — comforting -ndortless.

Noise — noiseless — noiseproof — noisy.

Define — definable — definite — definition — define.

Accept — acceptability — acceptable — acceptaraecepted — accepter.
Intend — intent — intention — intentional.

Emit — emission — emissive.

Respire — respiration — respirator — respiratory.
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8. Give the three forms of the following verbs.
To become, to understand, to pay, to lead, to idmget, to put, to leave.

9. Read the sentences and expressions. Transtateinto Russian paying
attention to:

a) Passive Voice-

1. Comfort today is measured by indoor air quality.

2. Air quality cannot be defined by biochemicabmlogical components.

3. Standards are intended for the most fundamehtdl problems.

b) Participle I, Il, Gerund-

Outgassing of materials, working place, establiskshdards, methods
for testing air cleaning devices, causes for mehahg, pollutants leading to
viral infections, car parking, polluted area, laghting level, reduced heating /
cooling loads.

c) Modal Verbs-
Can be defined, we are to understand, it may natlloeved, we should
not forget, contaminants can cause severe toximabgffect.

1. Work with the text
1. Read the text and do the exercises that follow i

Human comfort and indoor air quality (IAQ)

Comfort today is measured by indoor air qualitghting characteristics
and background of noise level.

Specialists think that acceptable indoor air qualitould provide comfort
level of 80 % of subjects. If for example you suffiom headaches, eyes, nose
or throat irritation, dry skin while in your workgrnplace, then you probably have
serious IAQ problems.

Established many Indoor Air Quality Standards sashthermal environ-
mental conditions for human occupancy, methodstdeting air cleaning de-
vices, energy conservation standards for new mgklietc. All these standards
are intended for the most fundamental of all protden building design — hu-
man comfort.
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We are to understand that there are many causesidbalancing the en-
vironment around us.

1) Part of this cause is the low lighting leveldueed heating / cooling
loads, low ventilation rates, variable air volunystems, minimum outside air
ventilation, smokers etc. In order to supply spath healthy environment it is
necessary to pay attention to such processes &satien rates, humidity, air
circulation, air filtration.

2) Part of it may be the wide use of synthetic mal® and their emission
of contaminants. While a single pollutant elememtynm itself not cause sig-
nificant health effect, the composite action oflyk@ints can seriously impact
human respiratory system leading to viral infecéion

3) We should not forget that the concentrationio€antaminants (carbon
dioxide, carbon monoxide, chlordane, ozone, raddmgen dioxide, sulfur di-
oxide) also influences the IAQ. For example ozoas tritical influence on our
environment. Too little of it (together with carbdioxide) is leading to green-
house effect and ultraviolet contamination. Too mo€ it, as direct exposure,
can cause severe toxicological effect.

4) We should remember that IAQ depends of courseutstoor Air Quality,
as the last gets inside through ventilation sys@bviously conditions are worse in
big cities; on the contrary rural areas have adrigvel of air quality.

There is no single or simple solution to maintagnhuman comfort. There
are some simple guidelines that will minimize tlueeptial for trouble: minimize
the emission from synthetic building finishes sashwall coverings and carpeting;
provide proper ventilation at critical points sueh blue print machines, copying
equipment, smoking areas, etc; locate outside rdakés so as to prevent
re-incoming of contamination sources such as cedinggs, toilets, vent outlets;
provide adequate air ventilation to all areas & luilding; design to prevent
stagnant pockets of air; install and maintain dirafion systems correctly;
be aware of sources of potential viral bacterigdaromation and treatment methods;
become knowledgeable of the potential problemstlagid solutions.

2. Choose the best alternative according to the tex
1. Acceptable indoor air quality provides accematdmfort level of
a) 80 % of subjects b) 60 % of subjects10f) % of subjects
2. IAQ Standards are intended for
a) human comfort  b) environmental protatti c) noise reduction
3. The cause for misbalancing the environmentradas is
a) excessive ventilation b) air conditioning) low lighting level
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4. Single pollutant element
a) may cause health effect b) may not caaa#thheffect
c) causes health effect
5. IAQ depends on
a) outdoor air quality b) air pollutants centration
c) the use of synthetic materials

3. Agree or disagree with the following statements.

1. Comfort today is measured by indoor air iydighting characteris-
tics and background of noise level.

2. Specialists define acceptable indoor aiflityuas one that provides
acceptable comfort level of 100 % of subjects.

3. All Standards are intended for the most &mental of all problems
— building design.

4. Low lighting level, reduced heating loadsy Iventilation rates mis-
balance the environment.

5. The wide use of synthetic materials is cb&i®d today to be not
harmful.

6. IAQ depends on outdoor air quality.

7. Nowadays we have a clear solution to IAQbfm.

. Answer the following questions.

. What features is comfort measured by today?

. What is acceptable indoor air quality?

. What IAQ Standards are established? What ayeittbended for?
. What are causes for misbalancing the environsenind us?

. Why should the outgassing of materials be redfice

. What places must be properly ventilated? Why?

. Where should outside air intakes be located?

. What should the occupants be aware of?

oO~NO OIS WNEFEDS

5. Put in the right prepositions.

1. Comfort today is measured... indoor air qualityy@u may suffer...IAQ
problems. 3. There are many causes... misbalancengrttironment... us. 4.
order... supply space... healthy environment it is ssagy to pay attention...
such processes as ventilation rates, humidity, caculation, air filtration.
5. Ozone has critical influence... our environme®it.Too little... it (together...
carbon dioxide) is leading... greenhouse effect. AQ Idepends... course...
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outdoor Air Quality. 8. ... the contrary rural ardasve a higher level of air
guality. 9. Air gets inside...ventilation system. B& aware... sources... potential
viral bacteria contamination.

6. Complete the following statements.

1. Comfort today is measured by ... .

2. IAQ Standards are... .

3. In order to supply space with healthy environtiels necessary to pay
attention to such processes as... .

4. While a single pollutant element may nqtthe composite action of
pollutants can ... .

5. The concentration of air contaminants... . Fomgxe ... .

6. Air circulation devices such as... can serve ak....i

7. IAQ depends of course on outdoor Air Quality,.as

8. There are some simple guidelines that will minemthe potential for
trouble:

— minimize the emission from ...,

— provide proper ventilation at such places as ...,

— locate outside air intakes so ...,

— minimum total air circulation rate should be ...,

— install and maintain air filtration systems ...,

— be aware of... .

7. Translate from Russian into English.

KomdopT BHYTpH moMenieHns CeroiHs ONPEAeIIeTCs] KaYeCTBOM BO3TY-
Xa, YPOBHEM OCBELICHHOCTH M YPOBHEM IIyMa. MHOTOYMCIEHHBIE CTaHIAPTHI
KauecTBa BO3JyXa HalpaBiieHbl Ha oOecrnedueHre KomMdopTa YeloBeKa BHYTPU
nomenieHus. CylecTByeT MHOTO MIPUYHMH, KOTOPbIE€ BBI3BIBAIOT HapyIlleHHe Oa-
JJlaHCa Cpelibl BHYTPH MMOMEIIECHHS: HU3KUH YPOBEHb OCBEILCHHUS, T1JI0Xas] BEHTU-
JSUMSI, HU3Kash OTONHUTENIbHAS HArpy3ka, KypeHHUE B MOMEIIECHHUH, UCIIOJIb30Ba-
HHUE CHUHTECTHYECKHX MATEPUAJIOB, MOBBIIICHHAS KOHUECHTPAUUs 3arps3HAIOIINX
BEIIECTB B BO3JyX€E, KAUECTBO BO3/lyXa B JAHHOW MECTHOCTH. JlJIst moaaepKaHus
KoM(dopTa HEOOXOAUMO YMEHBIITUThH HUCIOIH30BAHUE CUHTETHYECKUX MaTepua-
JIOB, 00€CTICUNTh JOCTATOYHYIO BEHTIJISIINIO BO BCEM 3JaHHUH, pacroJiaraTh OT-
BepcTus 3a00pa BO3MyXa /Ui BEHTUISIIUN BAAIH OT 3arpsS3HEHHBIX MECT, 3HATH
00 MCTOYHMKAX 3arpsS3HEHUS U METO/IaX UX MPEJOTBPALLICHHUS.
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[11. Summarizing

1. Comment on:

— There are many causes for misbalancing the emwient around us.
— There are many IAQ Standards.

— There are some guidelines that will minimizecpiality problems.

2. Prove that:

— Synthetic material is a source of air pollution.

— IAQ depends on outdoor air quality.

— Low lighting level, low ventilation rates, smokeetc. misbalance the
environment.

3. Look through the text again and discuss it e fttrm of dialogues us-
ing the active words and expressions. The topicdifdogues:

— Causes for misbalancing the environment.

— Guidelines on maintaining human comfort.

4. Get ready to speak on the topic «Human comfattiadoor air quality».
V. Supplementary reading

1. Read the text. Try to understand it and be reéadwtell it in Russian.
Translate the abstract printed in italics in writterm using a dictionary.

Air cleaners

An air cleaner, also known as an air purifier, nsagpliance that cleans
the air by removing impurities. An air cleaner cdégan the air in a single room, a
whole house or an industrial workspace. Air clearsge employed in situations
where the air typically becomes unhealthy due tolk@mpets or pollutants such
as molds, or when a work situation would otherviieadangerous to the human
operator, as when working with hazardous materials.

Air cleaners employ a variety of technologies tmoge impurities from
the air. The easiest to understand is a simpk filt

Portable or room-sized air cleaners can also empl®ys. These can
remove impurities of different types, dependingtba filter technology used.
The finer (more tightly spaced) the filter mateng| the smaller the airborne
particles that it can remove from the air. HEPAefi$, or High-Efficiency
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Particulate Arresting filters, are currently theefst and can therefore remove the
most impurities. However, gases and other pollstavitl not be captured by
HEPA filters.

Activated charcoal* in an air cleaner can be usedrémove gases and
odor-causing small particles that a HEPA filter Wwibt affect.

Some modern air cleaners fall into the «ionic airifier» category. An
«ionic» air cleaner creates and releases negatws iinto the air of your home.
These negative ions bond with the positive airytaiit particles, causing them
to fall out of the air. Of course, they're still the room, as dust on the floor,
walls or furniture but they can be easily removed.

Selecting an appropriate air cleaner for your hosmeuld depend on sev-
eral factors. If you or someone in your home haargies, you will need to re-
move smaller particles, which limits you to HEPp&Yiltering air cleaners: ac-
tivated charcoal filtering stage or ionic system.

If you plan to run the air cleaner in a bedroomuymust be sure that it
works quiet enough. A humming noise loud enougintnagake you at night
that means you will turn off the air cleaner andsteayour purchase price.

*activated charcoal akTuBrpoBaHHEIH yroib

YYEBHbIV BJIOK 4 (YB-4)
«INDOOR AIR POLLUTION»

Hemu:
Bb1 101KHEI 3HATD. BrbI 1071KHBI yMETB!
1. 'pammaruka: — HCIIOJIB30BAaTh JIEKCUYECKHUE
— CioBoo6pasosanue (Word Building); ¥ TPAaMMaTHYECKHUE HABBIKU:
— ITaccuBHsbiii 3anor (Passive Voice); a) JUIs TIEpEBO/Ia TEKCTOB,
— IIpuuacrue |, Il (Participle 1, 11); 0) B MOHOJIOTHYECKON U THAaJI0rH-

— Ycnosusie npemnoxkenust (Conditional Sentences); ueckoii peun.
— Bynaymiee npocroe Bpems (Future Indefinite).
2. Jlexcuka:

— KJIFOYEBBIC CJIOBA U CJIOBOCOYCTAHUA 110 TEMC
«Indoor Air Pollution».

|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.

Percent (n), microscopic (adj), organism (n), cleadsi (n), product (n),
allergen (n), office (n), problem (n), bacteria, (ejfective (adj), strategy (n),
circulation (n).
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2. Read the words and try to remember their meaning

inside (n, a, adv, prep) cloth (n)

filter (n)

indoor (ad)) surface (n) moisture (n)
pollution (n) breathing (n) population (n)
create (v) humidity (n) clean (v)
environment (n) conduct (v) skin (n)

exposure (n)

3. Read out the following words and memorize them.

indoors (adv)
originate (v)
pollutant (n)

dust (n)

allergen (n)
excretion (n)
cause (V)

prevent (v)

wipe (n,v)
appliance (n)

duct (n)

screen (n)

bedding (n)

ionizer (n) ['abnaiz]
mildew (n) ['mildju:]

BHYTPHY TTOMEIIECHUS
MOPOXKIaTh, BOSHUKATH
3arpsI3HSIONIEE BEIIECTBO
IBLTH

BEIIECTBO, BBI3BIBAIOIIIEE ATICPTHIO
BBIJICIICHHE

OBITh IPUINHON, TIPUINHSTH
peIoTBpaIIaTh
BBITHUPAHUE, BEITUPATH
npubop, IpUcrocodIeHne
TpyOONPOBOT

IINUT, 3aCJIOHKA, YKpaH
oCTeNIbHOE Oelibe
MOHM3ATOpP BO3/yXa
MJIECEHB

4. Memorize the following new word combinations.

harmful particles
indoor air pollution

pet dander

mold spores

cleaning products

dust mite

exposure time

itchy skin

respiratory problems [ris'pgibtori]
preventative measures

hard surface

BpPE/IHBIC YaCTHUIIbI
3arpsi3HEHUE BO3/1yXa
BHYTPU NIOMEILICHUS
3arpsi3HEHUE OT JIOM. )KMBOTHBIX
CIIOPBI TIJIECEHH, TPUOKa
YUCTSIME CPENICTBA
MBIJICBOM KJIEII]
JUTUTEIIbHOCTH BO3JICHCTBUS
pa3apaxeHHast Koxka
JIbIXaTeJIbHBIEC MPOOJIEMBI
MPEIYHNPEIUTETBHBIE MEPBI
TBEpAAsA IOBEPXHOCTH

40



ventilating outlet BEHTHWJI. BEIXOIHOE OTBEPCTHE

window screen OKOHHOE CTEKJIO
purification tools IPUCIIOCOOJICHNH,
CpEACTBa OYUCTKH
carbon filter YIIIEPOTHBINA (PUITETP
collection area 30Ha, MECTO CKOILJICHUS

5. Think of synonyms for the following words.
Pollution (n), humidity (n), reduce (v), keep (ffequently (adv), replace
(v), install (v), device (n), purification (n), emgeency (n), inside (ad)).

6. Give antonyms for the following words.
Outside (adj), contamination (n), danger (n), frésthj), necessary (adj),
warm (adj), a lot (pron), dry (v), humidify (v), kection (n), hard (adj).

7. Give derivatives of the following words.
Harm (n), pollute (v), circulate (v), respire (\@onduct (v), moist (ad)),
create (v), equip (V).

8. Give the three forms of the following verbs.
To take, to become, to keep, must, to clean, totggiollute, can.

9. Read the sentences and expressions. Transtatertbo Russian paying
attention to:

a) Passive Voice-

1. Millions of mites are sustained by water vagbrThe bedroom is the
most affected place. 3. Replace pillows yearlyhiéyt cannot be laundered.
4. Filters, ducts, or screens must be cleanedpteiced regularly.

b) Participlel, |1, Gerund -

1. There is lots of humidity due to people's bremth2. Mites rely on
conditions that are conducive to most people's imgriplaces. 3. The most
effective strategy against pollution is still olashioned cleaning. 4. Cleaning
products may be the source of pollution. 5. Keepimim moist surfaces or
standing water in a room. 6. Centralized heatirdyanconditioning can serve as
collection areas for dust.
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c) One, that, which, as, such as-

1. Harmful particles that originate inside becomdoior air pollution.
2. Mites rely on conditions that are conducive éope's living places. 3. The
most common culprits are dust, which is 70% perckaid skin, pet dander...
4. Air circulation devices, such as fans, air perd, or dehumidifiers can serve
as collection areas for dust. 5. With indoor awefto ten times as polluted as
outdoor air, there are plenty of preventative anlective measures one can take.
6. Even house plants, which recycle carbon dioitbeoxygen, help clean air.

10. Read and translate the sentences. Put themeser?, Past and Future
Indefinite Tense Forms.
1. Usually harmful particles originate inside.
2. Very often these spaces have no adequatdayien to freshen air.
3. A warm and wet place is the best harbonfibes.

11. Read the sentences. Open the brackets, usngpthect tense forms.
Translate the sentences into Russian.

(He 3a0b1BaiiTe ynmoTpeOisITh HACTOSAIICE BPeMsl BMECTO OyAyIIero B MpH-
AaTOYHOM IIPCIJIOKCHUN BPECMCHU M YCJIOBHA ITOCJIC COOTBCTCTBYIOIIUX COHO-
308 if, as soon as, before, till (until).)

1. If we (to keep) the window closed, very soon wee(hdresh air supply.

2.1f you (to wash) bedding in a very hot water, @ {ill) some of the
dust mites.

3. Floors (to harbor) more mites, if you (to use) easp

4. After you (to install) air circulation devices, yqmeed) a regularly
service work.

5. Before you (to choose) a new air conditioner, ybavé to) consult
a specialist.

6. If the humidity (to be) very high in the room, ib(cause) the growth of
mites population.

1. Work with the text

1. Read the text and do the exercises that follow i

Indoor air pollution
Harmful particles that originate inside and tendstay inside become
indoor air pollution (Note*). The most common culpr(pollutants) are dust,
which is 70 % percent dead skin, pet dander, modies, bacteria, microscopic
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organisms, smoke, and chemicals from cleaning mtsdCertain rooms contain
higher amounts of certain allergens, but even edfiand the interior of cars are
susceptible (sensitive) to indoor pollution. Norfetltese spaces has adequate
ventilation to freshen air, and all of them havwghhinumidity.

The top indoor allergen is dust mite. Mites pollilie environment with their
carcasses and excretions. As with most allergiest, mites cause congestion, red
and itchy eyes, itchy skin, or respiratory probleifisese mites rely on a moist,
warm environment with lots of dust, conditions that similar to most people's
living and work places. Millions of mites are sus&tl by water vapor and parti-
cles from our skin flakes and bacteria. The bedraothe most affected as there
are plenty of cloth surfaces for the tiny creaturceve, and there is lots of hu-
midity due to people's breathing. To this end, hudddifier can dramatically
reduce the moisture in a room to 30 — 50 % andenite dust mite population.

The most effective strategy against all this padluts still old-fashioned
cleaning as a preventative measure. Keep minimuimstraorfaces or standing
water in rooms and kitchens. Vacuum, wipe, dusthop floors and hard sur-
faces frequently. Wash bedding and linens in a yatywater, which will Kill
some of the dust mites. Replace pillows, espec@ifdren’s pillows, yearly.
Consider installing wood or tile floors, they harlfoollect) less mites and dust
than carpets and rugs.

Air circulation devices, such as centralized heptand air conditioning,
fans, air purifiers, or dehumidifiers can servecaliection areas for dust and
mildew if not properly maintained. All these applc@s have filters, ducts, or
screens that must be cleaned or replaced reguMdie sure that all the venti-
lating outlets in your house are clean, includingdew screens.

Other purification tools include air ionizers, vaoos equipped with
HEPA (High Efficiency Particle Arresting) filtration, EPA air purifiers, and
carbon filters. With indoor air there are plenty peventative and corrective
measures one can take. Even house plants, whigbleecarbon dioxide into
oxygen, help to clean air.

*Note

Common indoor air contaminants:

— aspergillous ( microbial aerosol-airborne dusiioy

— formaldehyde (plywood and synthetics)

— volatile organic compounds (furniture and drageri

— dust mites (rugs, lubricants)

— asbestos fibers (fireproofing)

— ammonia (cleaning agents)
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— biological aerosols (sprays)
— outgassing (plastics)

— benzyl chloride (vinyl)

— phthalates (wall coverings)

toluene, methilene chloride, benzene, acetongerst, refrigerant,

dioxin (tobacco smoke)
— legionellous (virus — airborne moisture partitles
— carbon tetrachloride (cleaning agents)

2.
1.

Choose the best alternative according to the tex
Room containing a high amount of pollutants
a) has enough ventilation to freshen air b)sdoa have enough venti-

lation to freshen air ¢) has too much ventilatiorfireshen air.

2.

3.

Dust mites rely on

a) moist environment b) dry air ¢) moist avmrm environment
Millions of mites are sustained by

a) water vapor and bacteria b) dry air aglitli

C) air circulation devices

. The most effective strategy against the polhgtan

a) cleaning b) humidification c) heating

. Air circulation devices can serve as

a) energy collection area b) air distributystem
c) collection area for dust.

. House plants

a) recycle carbon b) make the house beautifidan't help to clean air

. Air circulation devices and their parts shoudd b

a) replaced regularly b) maintained proper)yinstalled in time

3. Agree or disagree with the following statements.

1. Air polluted space has no adequate ventilatiomeshfen air.

2. Mites rely on a dry, cool environment with lotsdafst.

3. Dehumidifier can reduce the moisture in a room arllience dust
mite population.

4.\Wood or tile floors harbor more mites and dust tbarpets and rugs.

5. Air circulation devices can serve as collectionaaréor dust and mil-
dew if not properly maintained.

6. Ducts, screens need not regular cleaning or remaci

7. House plants recycle carbon dioxide into oxygelip teeclean air.
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. Answer the following questions.
. What patrticles become indoor air pollution?
. What are the most common pollutants?
. What is the top air allergen? What does it cause
. What environment do the dust mites rely on?
. What can reduce the moisture level in a room?
. What are the most effective measures againgidhatants?
7. What devices can serve as a source of pollatnehwhy? How can we
prevent it?
8. How can house plants clean air?

Ok WDNPEFE A~

5. Put in the right prepositions.

Mites rely... a moist, warm environment with lots...stluconditions that
are conducive... most people's living and work plat4Bions... mites are sus-
tained... water vapor and particles... our skin flaked bacteria. The bedroom
is the most affected as there are plenty... clotfasas ... the tiny creatures to
live, and there is lots... humidity due... people'sathmeng. Hot water Kills
some... the dust mites. House plants recycle carimade... oxygen, help ...
clean air.

. Complete the following statements.

. Harmful particles that originate inside and temdtay inside become... .
. The most common pollutants are... .

. Pollutants rely on...

. The top indoor allergen is... , it causes... .

. Dehumidifier can... .

. The most effective measures against pollutien. ar
. Air circulation devices such as... can serve a&....i
. All these appliances have ...that must be... .

. Other purification tools are: ... .

10. House plants can... .

OO ~NO UL, WDNEO®

7. Translate from Russian into English.

ypOBeHB 3arpA3HCHHA BO31yXa BbLIIIC B IMOMCIICHUAX C MMOBBIIIIEHHON
BJIQAJKHOCTBIO BO3JyXad U HC,HOCTaTOHHOﬁ BCHTI/IJIHHPICﬁ. Camoe pacinpoCTpaHCH-
HOC 3arpA3HCHUC — IIblJIb, KOTOpasA COCTOUT Ha 70 %uwus3 OTMEPHINX KJICTOK KO-
KU, OaKTEepHil, MUKPOOPTaHU3MOB, JAbIMA U XUMHKAIUN OT YUCTSALIUX CPEICTB.
OmnacHoCTb MMpCACTaBISACT MBUICBOH KJICI, BBIBBIBaIOIHI/Iﬁ 3yA KOXH, AbIXATCIIb-
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HBIC TTPOOJIEMBI, Pa3pPAKEHUE CIU3UCTON 000709KH T1a3. IcTOYHUKOM 3arpsi3-
HEHUSI MOTYT OBITh pa3MYHbBIE CUCTEMBI U TIPUOOPHI: IIEHTPATHLHOE OTOIUICHHUE,
KOHJMIIMOHEPHI, BEHTHJIATOPHI, YBIQKHHUTEIH, (QWIBTPHI, 3alIUTHBIC SKpaHbI,
TpyOomnpoBoasl u 1p. Hanbonee r>pdekTuBHbIME MepaMu 10 Oopb0e C 3arpss-
HEHUEM BO3/yXa B MMOMEIICHUU CUUTACTCS BIaKHAS yOOpKa, CTUPKA MOCTEIILHO-
ro Oenbsl B TOpSYEH BOJIE, €KEroiHas 3aMeHa moayiiek. oHu3aTopsl 1 OYUCTH-
TEMH BO3AYyXa, YIJIEpOJIHbIe (IIBTPHI B MPHOOpax, KOMHATHBIE PACTCHUS CHHU-
KalOT YPOBEHb 3arps3HEHHUS BO3yXa B TIOMEIICHUH,

[11. Summarizing

1. Look through the text again and discuss it ia tbrm of dialogues
using the active words and expressions. The tdpradialogues:

— Types of indoor pollutants

— Sources of indoor air pollution

— Preventative measures against indoor air pohutio

2. Get ready to speak on the topic «Indoor airypiolh».
V. Supplementary reading

1. Read the text. Try to understand it and be reéadwtell it in Russian.
Translate the abstract printed in italics in writterm using a dictionary.

Basics of microbial growth

Indoor air quality is a complex issue. There am ri@any potential con-
taminant sources and their diversity is too gréhaey originate inside a building
and threaten the quality of its environment, they fgjom outside through the
ventilation system.

The most common indoor contaminants are the wlatjanic compounds
outgassed from interior furnishings. Then run mdotogical contaminants
(namely bacteria, mold, mildew and fungi). Ventlatand filtration combat (fight
with) these contaminants diluting their concentasi in a building. We under-
stand the sources and causes of microbiologicatasomation in a building.
Microbes need four basic ingredients to thrive: ¢tganic nutrients or «food»;
(2) moisture in the form of standing water or huraid (3) a surface on which
to grow; (4) darkness. Therefore, if we keep threcanveyance (passage) sys-
tem clean and dry, we can significantly reducegbeential for microbial con-
tamination in a building.
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So, we can name three specific equipment desigracteaistics which
can reduce the heating, ventilation and air comulithg systems as a potential
source of microbial contamination. These basic ab#aristics are sloped drain
pans, cleanable surfaces and accessibility showdapplied to all types of
equipment and can be considered «IAQ (Indoor Aial@y) equipment basics».

Unexpected events like equipment malfunctions, pawéges or drainage
problems can occur, raising the humidity level desithe building. Relative
humidity over 60 % (with dirt, which is always pees in building air systems)
promotes microbiological growth. Therefore, it'spartant to inspect the air
handler and duct system (for signs of contaminatiegularly as a part of nor-
mal heating, ventilation and air conditioning sys¢emaintenance.

Equally important is the choice of materials usedconstruct heating,
ventilation and air conditioning equipment. Porowaterials hold dirt and mois-
ture and are almost impossible to clean.

Using smooth, nonporous surfaces inside ducts gogmment simplifies
inspection and cleaning.

malfunction —oxoe GyHKIIMOHHpPOBAHHUE

outage -ectaHoBKa paboT, IPOCTON

drainage —3u.) kaHamu3anus

air handler -sipu6op yrnpasieHus BO3AYIIHBIM TOTOKOM
duct system -eucrema TpyOOIIpOBOIa

slopped drain pan rakI0HHBIN TOAI0H

treated water (steam)ouumniernas Boja (map)

nutrient —mmrarenpbHOE BENIECTBO

volatile —neryuwuii, 6p1cTpO HCTTApSIOITUIICS

YUYEBHbIV BIIOK 5 (YB-5)
«ENVIRONMENTAL PROTECTION»

Hemu:
BEI 10KHEI 3HATE. BbI 1071KHBI yMETB:
1. I'pammatuka: Hcnonb3oBaTh rpaMMaTHYECKUE U JIEKCUYE-
— CioBoo6pasosanue (Word Building); CKHE€ HaBBIKH:
— ITaccusHnsiit 3anor (Passive Voice); a) JUIs YTEHUS U TIEPEBOJIa TEKCTOB,
— IIpuuacrue I, Il (Participle 1, 11); 0) B TMATOTHUYECKOW U MOHOJIOTUYECKOM peun
—T'epynmuii (Gerund); o TeMe «3alIuTa OKPYXKAFOIIEH CpeabI».

— Hacrosmme, npomenmue, Oyayniie Bpe-
mena (Present, Past, Future Tenses),so-
MPOCHUTEIbHAS U OTpULIATEeTIbHAs (POPMBI;

— Mopansneie rinaroiasl (Modal Verbs).

2. Jlekcuka:

— KJIKYECBBIC CJIOBA MW CJIOBOCOYCTAHHA I10
teme«<Environmental Protection».
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Pretext discussion
Answer the questions of the form.

How green are you?
1. Which is more environmentally friendly?
A. normal petrol
B. unleaded petrol
C. diesel fuel

2. Which gas is mainly responsible for the greeskeaffect?
A. oxygen

B. carbon dioxide

C. chloride gas

3. Every person on the Earth produces the follovangpunt of garbage
every day:

A. 100 gm

B.1kg

C. 3 kg

4. If you throw away 13 used batteries, you willeese the following
amount of mercury into the atmosphere:
.0.1gm
.1gm
.10 gm

Which uses the most energy?
. a fridge

. @ cooker or stove

. a washing machine

Which uses the most water in the home?
. the toilet

. the bath

. the washing machine

. the dishwasher

What does the statement «ozone-friendly» (oosa¢cans) mean?
. they contain no ozone-damaging substances

. they are biodegradable

. they are recyclable

O>P N TCOTP>PS OO OW >
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8. Which is the most environment-friendly form olkeegy?
A. nuclear power

B. coal

C. gas

D. oil

Check your answers (Appendix I1).

|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.

Form (n), atmosphere (n), radioactive (adj), astnoigal (adj), cement (n),
metal (n), process (n), illumination (n), produc}, (organic (adj), result (n), con-
tact (n), smog (n), erosion(n), system (n), metfrdinstallation (n), organiza-

tion (n), standard (n), cooperation (n)

2. Read the words and try to remember their meaning

nature (n) substance (n) dangerous (ad))
chemical (adj) power (n) disease (n)
biological (adj) nuclear (ad)) enterprise (n)
mechanical (adj) weapon (n) cut (n,v)
surface (n) contain (v) burn (v)

ground (n) important (ad)) security (n)
change (v) industrial (adj) development (n)
increase (v) affect (v) groundwater (n)
produce (v) source (n) measure (n,v)
install (v) limit (n,v) riches (n)

3. Read out the following words and memorize them.

pollution (n) 3arpsI3HCHUE

environment (n) OKpYy’KaroIlas cpenia

influence (n) BIIMSIHUE, IEUCTBUE, BO3AEUCTBUE
interfere (v) MPENsTCTBOBATH, BMEIINBATHCS
cause (n,v) NPUYNHA; TOCTYXUTh TPHYUHON
degrade (v) yXyAIIaTh

defoliate (v) YHHYTOXKATh

damage (v) HAHECTH Bpe/l

contamination (n) 3arpsi3HCHHE
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create (v) CO31aBaTh

treatment (n) 00paboTKa, OYMCTKA
purification (n) OYHUCTKA, OYHMIIECHNE
protection (n) 3aIuTa

shortage (n) HEJ0CTaTOK, NeUITUT

4. Read out these expressions several times tiligmember them.

environmental protection OXpaHa OKPYKaloIIeH cpeabl

scientific progress HAy4HBIN TIPOTpecC

natural riches MPUPOHBIE OOTAaTCTBA

space exploration KOCMHYECKHE MCCIICIOBAHUS

ozone layer destruction pa3pylieHIe 030HOBOTO CJIOs

ecosystem degradation YXYAIICHUE SKOCHCTEMBI

acid rain KUCJIOTHBIN JTOXK b

soil erosion 9pO3usl TIOYB

industrial wastes HPOMBIIIJICHHBIC CTOYHBIC BOJIBI
(oTx0/B1)

greenhouse effect HapHUKOBBIN 3 deKT

ecological security AKOJIOTHYecKas 0€30IaCHOCTh

pollution level YPOBEHb (CTETIEHB) 3arpsi3HCHUS

5. Think of synonyms for the following words.
Degenerate (v), pollution (n), cleaning (n), deférydreason (n), produce (v),
affect (v), destruct (v), deficit (n).

6. Give antonyms for the following words.
Treated (ad)), disease (n), reduce (v), purificatim), degrade (v),
increase (v), include (v), save (v), defoliate (v).

7. Give derivatives of the following words.
Treat (v), purify (v), protect (v), create (v), ta (v), limit (v), reduce (v),
contaminate (v), degrade (v), interfere (v), coape(v), destruct (v).

8. Give the three forms of the following verbs.

To be, to know, to include, to lead, to take, tetafl, to fly, to break,
to see, to understand, to rise, to do, to cutritogb

50



9. Form Gerund, Patrticiple | and Participle Il frahe following verbs
and translate them in to Russian.
To form, to pollute, to refine, to cause, to treataffect, to lead.

10. Read the sentences. Translate them into Rupsaiing attention to
the underlined grammatical forms and explain them.

1. Pollution_includeslifferent forms 2. New types of contamination were
addedin the 20" century. 3. Changes causky human influence argreat.
4. Pollution s increasingiesulting in the danger to nature. 5. Pollutants de-
gradedthe quality of air even many decades before. @yTdre knowras air
pollutants. 7. Different accidents caause contamination. 8. If people do not
pay attentionto nature protection, it _will leadto global catastrophe.
9. Manufacturingof goods givedirth to serious ecological problems. 10. People
musttake care of our planet. 11. Company has payg fine for_cutting down
woods.

11. Give the Russian equivalents to the followirgyads and word combi-
nations.

Environmental pollution, ancient times, source it, lunlimited riches,
development of civilization, man’s interference, feel the danger, complete
surprise, unexpected catastrophe, to come logjcaédighnological progress,
mankind achievements, chemical industry, atomic grostation, groundwater
pollution, considerable amount, to affect ecosystdifferent diseases, nature
defoliation, animals extinction, drinking water stage, reduction of crops,
nuclear wastes, serious measures, ecological seduveatment plants, industrial
areas, new method, air filter, water treatmentewhbdies, seasonal limitation,
pollution level, rare animals, natural protectiarternational problem, political
program, to cooperate forces, major organizatibomssave the planet, future
generations.

1. Work with the text
1. Read the text and do the exercises that follow i
Protection of the environment
The problem of environmental protection is very aripnt and serious

today. Ecology is a science which studies the ioglahip between all forms of
life on our planet.
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Since ancient times Nature has served Man, beiagadrce of his life.
People lived in harmony with nature and it seengethém that natural riches
were unlimited. With the development of civilizatianan’s interference in
environment began to increase.

The problem of environmental protection was firstmioned after the
Second World War. The first to feel the danger Wwasope. The problem came
to many people as a complete surprise, somethiegaln unexpected catastro-
phe. This catastrophe however came logically fraendevelopment of human
life on the planet.

The twentieth century is known as the century of #tientific and
technological progress. The achievements of thekmdnn mechanization and
automation of industrial processes, in chemicaugty and space exploration,
in creation of atomic power stations and ships ar@zing. But at the same
time, the progress gave birth to very serious @moisl Air, soil, rivers and
groundwater contain today a considerable amoutiteoproducts of mechanical,
chemical and biological pollution and contamination

No doubt all pollutants affect and degrade ecosysted lead to different
diseases, nature defoliation, extinction of aninaald birds, destruction of the
ozone layer, radioactive contamination, acid raishprtage of drinking
(palatable) water, soil erosion, reduction of crapdustrial and nuclear wastes,
greenhouse effect and many others.

People realize that serious measures should be takereate a system of
ecological security: pollution credits* for differe enterprises and countries;
treatment plants in all industrial areas; developno new methods of air and
water treatment; purification of water bodies; afisttion of water and air filters
at enterprises; aeration of soils; seasonal lilbiabn hunting and fishing;
noting down of rare animals and birds in tRed Book; fines for cutting down
and burning woods etc.

Nature protection is an international problem. s become a part of
political program(me)s in many countries. Many eliéint organizations and
agencies cooperate their forces to protect oureplaviajor organizations are:
Environmental Protection Agency (EPA), Global Atmbere Watch,
Greenpeace, National Air Quality Standards, Grestid3 etc.

People must understand that it is necessary to @awvelanet for future
generations. All of us should always remember ttheice of a great English
writer John Galsworthy who said: «If you don’t tkiabout the future you will
not have it».
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*pollution creditis a pollution standard (level) which is accepigdthe
ecological organization or the country governmdittis standard can’'t be ex-
ceeded.

2. Answer the following questions.

1. Do you agree that the problem of environmentatigation is very impor-
tant?

2. What does the word «ecology» mean?

3. When was the problem of environmental protedtiat mentioned?

4. Did the problem come logically from the devel@mnhof human life on
the planet?

5. What is the 20 century known for?

6. How do pollutants affect and degrade ecosystem?

7. What serious measures should be taken to caeststem of ecological
security?

8. Natural protection is an international problesn;t it?

9. What steps are taken to protect environmerttenatorld?

10. Why should we do our best to save nature?

3. Put in the right prepositions.

1. People lived ... harmony with nature. 2. It seemshem that natural
riches are unlimited. 3. The problem ... environmkemiatection was first
mentioned ... the Second World War. 4. But ... the séame, the progress
gave birth ... very serious problems. 5. It is neags$o save our planet ...
future generations.

4. Give the Russian equivalents to the followingdagoand word combi-
nations.

BrnepBbie ynoMsiHyTa, HEMCUYepIiaeMble OOraTcTBa, 4€JI0BEYECKOE BMEIIa-
TCJIBCTBO B IIPUPOAY, KOCMUYCCKHUEC HCCICAOBAHM:A, ITOPOJUTH CCPBC3HBIC IIPO-
0JIeMbl, 3HAYUTEIBHOE KOJHMYECTBO, pa3pyllaTh 3KOCUCTEMY, BBIMUPAHUE KH-
BOTHBIX, PaJIMOAKTUBHOC 3arpA3HCHUC, MTPCAIIPHUHATL CCPLC3HBIC MCPLBI, CO3/1aTh
CUCTEMY IKOJIOTMYECKOU 66301’[aCHOCTI/I, YHHUYTOXXCHUC NPUPOALI, HaCTh ITIOJIN-
TUYECKOM mporpammel, 3aHectr B Kpacuyro Kuury, mrpad 3a 3arpsi3HEHUE OK-
py)Xaroleu cpenbl, TPOMBIIIJIEHHbIE OTXOJIbl, OOBEIUHUThL CHUJIbI, COXPAHUTH
IUIAHETY, OyyIIHEe TOKOJIECHHUS.
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5. Complete the following statements translating tloeds in brackets.

1. Air (3arps3Henue) IS a serious problem in most of the world’s bities.
We should ¢uusuts, ymensiuts) the amount of cars there. 2. Thousands of
hectares of the world’s rainforests ayauroxatorcs) every year. Thisyfiny-
toxxenue) Of the rainforests affects the global climate wvarious ways.
3. Scientists now believe that ozone layepmsymaercs) by the chemicals in
some common products, such as deodorants andpnayss The faspyiienue)
caused to the ozone can never be repaired. 4. Eodyyknows that nuclear
(oTxompl) can (anectu Bpen) the environment. 5. Our rivers neegdicrka).

6. Compose sentences with the following word combamesti

Ecology, the source of life, first mentioned, unesied catastrophe, to
come logically, scientific and technological proggeto give birth, considerable
amount, to affect and degrade ecosystem, seriowssures, new methods,
installation, big fines, international problem, wrajorganizations, part of a
political program, to cooperate forces, to rementberadvice.

7. Read the sentences and the text. Fill in thes gagph one of the
proposed combinations.
too much too many not enough

How we ar e destroying out planet

There are too mangars on the roads.

We don’tuse enouglenergy from the sun.
We use ___ plastic.

We put __ chemicals into the see.

We use ___ electricity.

We burn ___ coal.

We use wind power.

We are destroying ___ trees and forests.
We  recycle _ glass and paper.

©Co~NOoOhwNPE

[
o

SO so much SO many toooo rhuch too many enough

SavetheEarth
We are slowly destroying the Earth. The seas aretgiare  dirty to
swim in. There is ___ smoke in the air that itmhealthy to live in many of the
world’s cities. In one well-known city, for examplpoisonous gases from cars
pollute the air ___ that traffic policemen havevear oxygen masks.
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We have cut down __ trees that there are nowarasis of waste-land
all over the world. As a result, farmers in part®\fvica cannot grow ___ to eat.
In certain countries in Asia there is ____littleeri Moreover, we do not take
care of the countryside. However, it is not ___ arto talk about the problem.
We must act now before itis ___ late to do anglabout it. Save the Earth.

8. Make up sentences with the help of the substituable. Pay attention
to the form of the predicate in the subordinatesta

Ex: Present Simple Futuna@e
If we haveelectric cars we’ll neelkss petrol.

we |reduce the amount of be less air pollution
cars in cities
do not throw old things be so much rubbish
away
build airports far from be less noise
If towns there
use fewer chemicals won't | be less water pollution
When build more treatment
plants there’ll | be much cleaner air in
use the natural energy our cities
of the sun, the wind be so much harmful
and the waves waste of one kind or an-
use ozone-friendly de- other
odorants and hair sprays be destruction of the
ozone-layer

9. Read the text with the dictionary and then usysary. Insert correct
words in the blanks, using the information from tévet.

a) Air pollution is a cause of ill-health in humbeings. In a lot of countries
there are laws limiting the amount of smoke whiettdries can produce.
Although there is not enough information on the@t of smoke in the atmosphere,
doctors have proved that air pollution causes llisgases.

The gases from the exhausts of cars have alsocasexeair pollution in
most cities. The lead in petrol produces a poissergas which often collects in
busy streets surrounded by high buildings. Childndmo live in areas where
there is a lot of lead in the atmosphere cannakths quickly as other children
and are clumsy when they use their hands.
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There are other long-term effects of pollutiorth# gases in the atmosphere
continue to increase, the earth’s climate may becamrmer. A lot of the ice
near the Poles may melt and cause serious floods.

b) Air (1) pollutioncan make people (2) . Consequently, some cesntri
pass (3) __ to control the quantity of (4) __ ie #&ir. (5) _ causes particular
damage to the body by harming the (6) . (7) houlsl not be used in petrol
because it is bad for children’s (8) _ and makesn clumsy in using their
hands. Poisonous gas from (9) __ collects in thases of cities where there are
skyscrapers. Pollution can also have an influencé¢he earth’s (10) . The
ice may melt near the North and South Poles, iegult very bad (11) .

[11. Summarizing

1. Look through the text again and discuss it ia tbrm of dialogues
using the active words and expressions. The tdpradialogues:

— From the history of environmental pollution.

— The results of the mankind development.

— Measures on nature protection.

— Nature protection is an international problem.

2. Get ready to speak on the topic «Protectioh®®nvironment».
V. Supplementary reading
1. Read the text. Try to understand it and be réadgtell it in Russian.

Worldwide pollution

Pollution is the introduction of substances or gyanto the environment,
resulting in the danger to human health and nafitre. major forms of pollution
include:

— Air pollution — the release of chemicals and ipalates into the
atmosphere;

— Water pollution — surface water and groundwabetamination;

— Soil contamination — spill of chemicals or undergd storage tank
leakage;

— Radioactive contamination, added in th& 28ntury with discoveries in
atomic physics;
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— Noise pollution — roadway noise, aircraft noisdustrial noise;

— Light pollution — light over-usage, over-illumiman and astronomical
interference;

— Visual pollution — the presence of overhead poiiers, motorway
billboards, open storage of trash or solid waste;

— Thermal Pollution — a temperature change in ahtuater bodies
caused by human influence.

Air Pollution.

Substances which degrade the quality of the aikiaog/n as air pollutants.
There are three primary sources of air pollution:

chemical, biological and particulate.

Chemical pollution is emitted by thermal power pé&armotor vehicles
and aircrafts, mines, refineries, cement and matatessing, manufacture of
pesticides etc.

Biological air pollutants include molds, pollennfyi, and bacteria. In ad-
dition, human accidents can cause the releaselogital agents.

Particulate pollution is air pollution caused byatinparticles in the air.
Sources of particulate pollution:

— natural such as dust, storms, fires and volcactigity;

— human processes: such as manufacturing faciliheslear weapons,
fumes from paint, aerosol spray, varnish etc.

Air pollution influences the world in a number o&ys:

— diseases of the heart and lungs, asthma, emphysaeadh respiratory
allergies;

— ultraviolet radiation;

— air pollutants are ingredients in acid rain, srand other pollutions.

2. Read the texts. Translate them in written fosmgi a dictionary.

Water pollution

It is a process of contamination of surface or gtbwater.

Some of the principle sources of water pollutios: ar

— industrial discharge of chemical wastes and jyets,

— discharge of poorly-treated or untreated sewage,

— farming practice,

— surface runoff containing spilled petroleum prcidu

— discharge of contaminated and/or heated wated dige industrial
processes,

—acid rain caused by industrial discharge of sudfaxide,

— underground storage tank leakage.
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Water contaminants may be organic and inorganistanbes.

Organic pollutants: insecticid
operations, food processing waste, i

es and herbicides;tdyaa from sewage

ndustrial sabze

Inorganic water pollutants include: heavy metalsidity caused by

industrial discharges, chemical waste as industiogbroducts, agriculture

fertilizers including nitrates and phosphates.
Soil contamination
It is the presence of man-made chemicals in thé 3tis type of

contamination typically results from

and other heavy metals.

the rupturee@dk) of underground storage
tanks, application of pesticides, discharge of stdal wastes to the soil. The
most common chemicals are petroleum hydrocarbaigersts, pesticides, lead

The main problem is that many people are in direghtact with

contaminated soils, drinking water or inhalationsofl vaporized contaminants.
mium, pesticitlerbicide, lead, benzene,
mercury, organophosphates, and chlorinated solvdifitsy are carcinogenic,
dangerous for nervous system, associated with teigkedepression of the

The main soil pollutants are: chro

central nervous system, headache, eye irritatlan,rash etc.

YYEBHbIV BJTOK 6 (YB-6)
«HVAC»

Heuu:

BEI 10KHEI 3HATE.

1. I'pammaruka:

— CnoBoo6pasosanue (Word Building);

— ITaccuBHsiii 3anor (Passive Voice);

— IIpuuacrue I, Il (Participle 1, 11);

— CTeneHu cpaBHEHUS MpUjIaraTelbHbIX
(Degrees of Comparison of Adjectives);
— Koncrpykiuu ¢ uaduautasoM (Infinitive
Constructions).

2. Jlexcuka:

— KJIIOYEBBIE CJIOBA U CIOBOCOYETAHUS

o teMe «HVAC».

BbI 10715KHBI YMET:

— HCIIONIb30BaTh JIEKCUYECKHE U IpaMMaTu-
YECKUE HABBIKH:

a) JUTS YTCHUSI U NIEPEeBO/Ia TEKCTOB;

0) B MOHOJIOTMYECKOH U TMATOTUYECKOM PeUH.

|. Vocabulary and grammar

1. Read these international words and try to gtiess meaning.

Ventilating (n), air conditioning (n), climate (montrol (n), regulate (v),
component m@thod (n), modernization
(n), function (n), specialist (n), service (n), tah(adj), local (adj), factor (n),

system (n), base (n), principle (n),

natural (adj), designer (n), thermodynamics (n).
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2. Read the words and try to remember their meaning
Building (n), condition (n), transfer (v), necess@dj), space (n), invention (n),
discover (v), attempt (n), dust (n), odor (n) maint(v),volume (n).

3. Read out the following words and memorize them.

Heating (n) OTOILICHHE

Ventilation (n) BEHTWISIUAS

Air conditioning (n) KOHIUITMOHUPOBAHHE BO3IyXa
humidity (n) BII&YKHOCTD

efficiency (n) 3¢ (HEKTUBHOCTH

engineer (n) HH)KECHEP

install (v) yCTaHaBIUBaTh, MOHTHPOBATH
specify (v) TOYHO OIPEICIATh, YyCTAHABINBATD
conditions (n) 00CTaHOBKA, YCIIOBHS

moisture (n) BJIara

smoke (n) IIbIM, KOITOTh

safe (n,ad)) 0€301acHOCTh, 0€30IaCHbIH
device (n) YCTPOMCTBO, MEXaHU3M, IPHOOP
remove (V) yIaJISTh, IEPEMEIATh

provide (v) obecrieurBaTh, CHA0KaTh
pressure (n) JaBJICHHE

4. Read out these expressions several times tilkgmember them.

climate control KOHTPOJIb KJINMAaTa

central heating [ICHTPaJIbHOE OTOILICHHE

local heating MECTHOE OTOILICHHE

self-contained heater CaMOKOHTPOJIUPYEMbIii 000TpeBaTEIIb
Indoor Air Quality (IAQ) Ka4eCTBO BO3JyXa B IIOMEIICHUH
Variable Air Volume (VAV) system  cucreMa u3MeHeHus1 o0beMa BO3IyXxa
manual control py4YHOE yIpaBlIeHUE

forced ventilation NPUHYAUTENbHAS BEHTHIIALNS
natural ventilation €CTECTBEHHAS BEHTUIISALIMS

sealed window IUTACTUKOBOE (FEpPMETHYHOE) OKHO
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5. Match the English words and their Russian edenta.

1. discovery (n) a.5(hPEeKTUBHOCTD

2. moisture (n) b. naBnenue

3. efficiency (n) C. OTKPBITHE

4. heater (n) d. Tex. oOcyXKMBaHUE
5. conditions (n) e.o0orpeBareb

6. maintenance (n) f. ycnoBus

7. pressure (n) g.Biara

6. Find pairs of synonyms.

1. safe (ad)) 1. supply(v)

2. provide (v) 2. various(ad))
3. building (n) 3. humidity(n)
4. moisture (n) 4. harmless(ad))
5. different (adj) 5. dwelling(n)

7. Give antonyms for the following words (chooseapgpropriate synonym
from the box below).

Comfortable (adj), harmful (adj), big (ad)), inefént (adj), dehumidify (v),
integrate (v), comfort (n), install (v).

separate (v), useful (ad)), inconvenient (ad)), ldiiy (v), efficient (adj), dis-
comfort (n), small (adj), dismantle (v).

8. Think of derivatives of the following words.
System (n), regulate (v), humidity (n), vary (v@ah (n), maintain (v).

9. Give the three forms of the following verbs.
To make, to go, to cost, to build, to flow, to detmean, to choose, to buy.

10. Read the sentences. Translate them into Rupaing attention to
the underlined grammatical forms and explain them.

1. Humidity and temperature musg closely requlated

2. It is basean the principles of heat transfer.

3. The invention goelsand-in-hand with the industrial revolution.

4. Function of heatings very important.

5. Heatingsystems_mape classifiedas central and local.

6. Local heating devices aself-containedeaters.
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7. Air conditionedbuildings often have_sealedindows, because open
windows_would disrupthe right work of an HVAC system.
8. Methods for ventilating building may be of several types.

11. Give the Russian equivalents to the followingrae and word
combinations.

Climate control, design of a building, safe andlifiyaconditions, basic
principles, heat transfer, industrial revolution,go hand-in-hand, methods of
modernization, high efficiency, to be closely imgkated, to change thpressure
and humidity, specialists from different fields,ilding services engineer, to vary
the air volume, to install the system, Variable Xolume system, necessary air
temperature, central or local heating, cold climgbeivate house, public
building, heating devices, self-contained heateicdntrol manually, process of
changing, to remove moisture, to give away odors smoke, to remove dust,
airborne bacteria, indoor air quality, method fanwlating, to divide into
classes, mechanical/forced and natural types, stlme air conditioner, sealed
window, constant indoor air conditions.

1. Work with the text
1. Read the text and do the exercises that follow i

What isHVAC?

HVAC is initials for deating, ventilating, and air conditioning». It is
like «climate control» and is important in the dmsiof buildings where
humidity and temperature must all be closely regalaThis system maintains
safe and healthy conditions in a building.

Heating, Ventilation, and Air conditioning is based the basic(main)
principles of thermodynamics, heat transfer andnmentions and discoveries
made by Michael Faraday, Willis Carrier, James doWilliam Rankine, Sadi
Carnot, and many others. The invention of the camepts of HVAC systems
goes hand-in-hand with the industrial revolutiomdanew methods of
modernization, higher efficiency, and system cdntro

The three functions of heating, ventilation andcainditioning are closely
interrelated as they all change teenperature, pressurandhumidityof the air
in a building and provide thermal comfort and ad¢abje indoor air quality.
They may be integrated into one or more HVAC system

Many specialists from different fields such as dgesrs and engineers,
mechanics, architects, or building services engsemalyze, design, and
specify the HVAC systems.
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HVAC systems may be large or small, may be inglaltedifferent parts
of a building, but all of them vary the air volurard that is why all of them are
called Variable Air Volume (VAV) systems.

Heating. It provides necessary air temperature in a spatEating
systems may be classified esntral or local. Central heating is often used in
cold climates to heat private houses and publitdimgs. Local heating devices
are self-contained heaters and usually controllehually and can heat a
desired space.

Ventilation. Ventilation is the process of «changing» or replgof air
in any space to remove moisture, odors, smoke, taat and airborne bacteria.
It is one of the most important factors for mainiag acceptable indoor air
quality in buildings. Methods for ventilating a liihng may be divided into
mechanical/force@ndnatural types.

Air Conditioning. Air Conditioning gives the necessary comfort in a
room or a building. An air conditioning system,sostand-alone air conditioner,
provides cooling, ventilation, and humidity contfof all or part of a house or a
building. Air conditioned buildings often have sshlwindows, because open
windows would disrupt the right work of the HVACstgm.

HVAC — Heating, Ventilating, Air Conditioning
IAQ — Indoor Air Quality
VAV — Variable Air Volume

. Answer the following questions.

. What does the abbreviation HVAC stand for?

. What does this system regulate and maintain?

. What principles is HVAC based on?

. Are three functions of HVAC closely interrelatednot? Why?
. What specialists help to control HVYAC systems?

. What is Heating?

. What is Ventilation?

. What is Air Conditioning?

O~NO O A~ WNEDN

3. Put in the right prepositions.

1. The discovery was made ... Michael Faraday. 2. BMA based...
several principles. 3. HVAC systems go hand...handh wthe industrial
revolution. 4. Functions may be integrated ... onemare HVAC systems.
5. Ventilation may be divided ... twiypes.
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4. Complete the following statements.

1. HVAC is initials for... . 2. Heating, Ventilatiomnd Air conditioning is
based on the principles of ... . 3. HVAC provides 4. Heating systems may
be classified as ... . 5. Central Heating is used..imand for ... . 6. Local
Heating is used for ... . 7. The main role of Vetitda is ... . 8. Methods of
Ventilation may be classified as ... . 9. An air cioding system provides ... .

5. Compose sentences with the following word combamesti
Climate control, basic principles, to be interretiatspecialists from different
fields, central heating, to control manually, anditioning, natural ventilation.

6. Translate from Russian into English.

OTormnnenne, BEHTUISAIMUS 1 KOHIUIMOHUPOBAHUE PETYIUPYIOT BIAKHOCTD
U TemrmepaTtypy Bo3ayxa. Cucrema noanep>kuBaeT KoM(pOpTHbIE U Oe30MacHbIe
JU1s1 3710poBbs yeinoBus B omenennu. HVAC cuctema 6azupyercs Ha NpUHITU-
nax rnepegayd Terjia M 3aKOHaX TepMOJMHAMUKH. Bce KOMIOHEHTBI CHUCTEMBI
TECHO B3aUMOCBs3aHbl. OHM MOTYT OBITh OOBEIUHEHBI B OJHY WJIM HECKOJIBKO
cuctem HVAC.,

@OyHKIMS OTOIJIEHUS — MOJJEPKUBATh HEOOXOIMMYIO TEMIIepaTypy BO3-
nyxa B nomerieHnd. CuctemMa OTOIUICHHS MOXKET OBITh LIEHTPAJIbHOM W MecT-
HOW. BeHTmsiimst — 370 mpoiecc 3aMeHbl BO3yXa B TIOMEUICHUH MPH TOMOIIU
ylaJeHus BJIard, 3amaxoB, JbIMa, U3JIMUIIKOB TEMJia, IbUINM U OakTepuil. Bentu-
JSIUST MOKET OBITh MPUHYIUTENBbHON U ecTecTBeHHOM. KoHaunmnoHupoBaHue
NOJIICPKUBAET KOM(POPTHYIO TEMIIEpATypy BO3AyXa B KOMHATE WM 3/1aHUU.

[11. Summarizing

1. Look through the text again and discuss it ia tbrm of dialogues
using the active words and expressions. The tdpradialogues:

— What is HVAC and HVAC systems?

— Heating.

— Ventilation.

— Air Conditioning.

2. Get ready to speak on the topic «<HVAC».
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V. Supplementary reading
1. Read the text. Try to understand it and be réadsgtell it in Russian.

Direct digital control of HVAC systems

Until the 1990s, pneumatic controls were used a&s rtiost popular
controls with most HVAC systems. Smaller systemticdrwas converted to
electronic control in the 1980s, but the largeneys were often pneumatic-
based. However, pneumatic, mechanical, and an&ctanic controls today are
obsolete (old-fashioned), inflexible, and provideop performance if compared
with direct digital controls (DDC).

DDC is based on programmable digital logic that/joles superior flexibility,
diagnostics, and efficiency of operation.

A direct digital controller is a microprocessor &aunit designed to be
used for local loop HVAC control. It can interfagdieectly with the local sensors
and controlled devices, replacing the usual locadtollers. Single controller
and its internal programming are limited by iteemmal memory and controller is
normally associated with a large central computer.

Today, the air system and air terminals can begrated in a powerful
DDC network that provides the user with unlimitedghostic and programming
capabilities. Zone temperatures can be set, maaifcand alarmed before the
space occupants notice a problem. The electromurzmication capabilities of
these systems even permit the control and morgtafithe whole world if desired.

The use of DDC systems requires routine attentrmhtaol maintenance.
If errors are found they should be corrected immuedy. With DDC, the wiring
and power supplies may need routine inspection.eSeyatems contain backup
batteries for power-failure protection, and theatdrsies have to be replaced in
time. Self-diagnostics and numerous operations wititch information provide
quicker and easier problem solution. Today's serviechnicians are well
acquainted with digital electronics and their repg. Maintenance of these
systems is not the problem as it was when techrsasere mechanically but not
electronically oriented.

DDC (direct digital control) -HudpoBoe ynpasienue

loop control —ympaBiienue UKIOM

WIiring — mpoKJIajKa 3IeKTPUISCKUX MPOBOIOB; AJIEKTPOIIPOBOJIKA
power supply -snekTpocHa0)KeHHEe, SHEPTOCHA0KECHNE

digital logic —uudposas oruka, HEPPOBHIE TIOTUIECKHE CXEMBI
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microprocessor based uniteTpoiicTBo ¢ MUKpoOIIpoIIECCOPOM
internal programming sHyTpeHHEee MPOrpaMMHPOBAHHE

air system -encreMa BO3IYIITHOTO OXJIaXICHHS

air terminal —Bo3ayxopacnpeaennTeb

capability —momrHOCTB; TPON3BOIUTEIIEHOCTD

backup -ay6mupoBanue, 3ameHa, ayoiep, 3aaCHON BapuaHT
power failure -oTkroUeHMe dIIeKTpUYECTBA

2. Read the text. Translate it in written form gsandictionary.

Heating, ventilation and air conditioning (HVAC)stgms help to control
the climate, and keep occupants comfortable bylagigg the temperature and
air flow. HVAC systems are also important to ocaupahealth, because a well
regulated and maintained system will keep a horee from mold and other
harmful organisms. In some environments, such asemms, HVAC systems
are vitally important for the preservation of hrstaartifacts.

A great variety of systems, devices, and equipneamfigurations are
used today. HVAC systems may be large or small,termainal or hundreds of
terminals, may be installed in different parts dfualding — but all of them vary
the air volume and that is why all of them are ezhlVariable Air Volume
(VAV) systems.

Specialists have been refining HVAC devices andtesys for over
20 years. And today HVAC systems are installed osthmodern office build-
ings and dwellings. Even laboratories, hospitatg] enany industrial applica-
tions are using systems due to the energy savingfite and comfort that these
systems can provide.

When you choose any type of HVAC system, it is ingat to find one
that is size-appropriate to the building to achithasbest efficiency and comfort
level. If your HVAC contractor recommends a heataygtem that is too big or
too little for your home or business, the resulf e an inefficient system that
will cost more money in the long run. An oversizaid conditioner will not
efficiently dehumidify the air and create an uncortdble climate inside the
building.

Size-appropriate #oaxoasIIuii 10 pa3Mepy
refine (V) —yny4maTh, yCOBEpIICHCTBOBATD
mold = mould —recens, rpubok
in the long run -8 xoHIIE KOHIIOB
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YUEBHbIN BNOK K (YB-K)
KonTpoJas no moay.iro
Final Test 1

|. K Havany yTBepkJIeHUI U3 JIEBOM KOJOHKHU MOAOEpUTE OKOHYAHUE U3
MIPABOM.

1. Building engineers are busy with. ... harmful particles that originate
and tend to stay inside.

2. Human comfort is measured by ...2. ... necessary comfort in a building.

3. Acceptable indoor air quality ... 3. ... air replacing in a space.

4. Indoor air pollutants are ... 4. ... direct digital control devices.

5. There are three sources of air polla- ... HVAC systems and their treat-

tion ... ment.

6. Most of HVAC systems are coné. ... necessary air temperature in a

trolled today by ... space.

7. Heating provides ... 7. ... provides acceptable comfort
level of 80 % of subjects.

8. Ventilation is a process of ... 8. ... air temperature, relative humid-
ity and air movement.

9. Air conditioning gives ... 9. ... chemical, biological and particu-
late.

10. Conditions that affect humadO. ... indoor air quality, light and

comfort are ... noise level.

[I. Packpoiite ckoOKkH, ynoTpeOUB MPaBHIBHO BHUIOBPEMEHHYIO (hopmy
TJ1arojosB.

1. After graduating from PSU young specialists (to kyas building en-
gineers in different parts of Belarus.

2. Specialists (to build) already a lot of treatmelaings to protect the en-
vironment.

3. At this moment they (to develop) a new project.

4. Natural gas (to use) for water and air heating.

5. Gases proportions (to vary) slightly in differeotdlities.

6. Specialists (to establish) Indoor Air Quality starak for many years.

7. At the previous conference they (to find) new wafyproblem solution.

8. The system (to maintain) safe and healthy conditiara building.
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[ll. Ormerbre 3Haukamu T (True —sepno) mwinu F (False -aeBepHo) cie-
JYIOIIHE YTBEPIKICHHS .

1.

Building engineers are busy with necessary conméw#l supply for

the occupants.

2.

0N ORAW

9.
security.

The most widely used heating system is a localifgat/stem.

Air conditioning is designed to modify air tempena.

The main advantage of natural gas is that it isnhess and colorless.
The main function of ventilation is to produce aided temperature.
CGO, level is an indicator of ventilation necessity.

Indoor Air Quality is a definite level of comfort occupants.

HVAC devices can not be sources of pollution.

To protect environment people should create a systeecological

10. Functions of HVAC are interrelated as they chamgeperature, pres-
sure and humidity of the air.

IV. OTBeThTE Ha BOMPOCHI.

1. Why is the role of a building engineer very impattaowadays?
2. What is the composition of the air?

3. What are the causes of IAQ misbalancing?

4. What are the most common indoor air pollutants?

5. What is an air cleaner device and when do we @se it

6. What is Heating? How can heating systems be cled8if

7. What is Ventilation? What methods of Ventilationym know?
8. What is Air Conditioning?

9. What measures should be taken to protect our envieat?



MOAYIb 3

Monyas 3 «Heating » (llkemectp)

|VB-0| | VB-1| | VB-2| |VB-3| |VB-4| |VBE-5| |VB-6] | VB-7| [VBE-8| |[VB-K
KonunuectBo
Ha3zBanue yueOHBIX 3JIEMEHTOB ®dopma 3aHATUA
4acoB
VYb-0 | Beenenue B MOTyJTb MIPaKT. 3aHITHE 2
Yb-1 | «Heating» MPAKT. 3aHATHE 6
VB-2 | «Panel Heating» MIPAKT. 3aHATHE 6
Yb-3 | «Natural Gas» MPAKT. 3aHATHE 8
Vb-4 | «Gas Burner» MPaKT. 3aHATHE 6
VYB-5 | «Fuel and Heating Oil» MIPAKT. 3aHATHE 6
Vb-6 | «Boilers» MIPAKT. 3aHATHE 6
VYB-7 | «Classification of Boilers» MIPAKT. 3aHATHE 6
Yb-8 | «Radiators» MPAKT. 3aHATHE 6
YB-K | Final control 3a4er 2
WToro nmpakTuueckux 3aHsATUN! o4

YB-0. BBEAEHWE B MOAYI1b

HNHuTerpupymromas ueib:

BEI 10KHEI 3HATE.

I'pammaruka:

1. OcHoBHBIE CTIOCOOBI CIIOBOOOPA30BAHUS.

2. CtenieHd CpaBHEHUS TIPUJIaraTelIbHbIX M HApEeUH.
3. Henuunbie ¢opmel rnarona (mpuvactue |, I,
repyHIui, HHOUHUTHUB).

4. CTpamaTenbHbIH 3aJ10T.

5. MopanbHbI€ IJ1aroibl.

Jlexcuxka:

1. ba3oByr0 IEKCUKY U OCHOBHBIE TEPMHHBI 110
TeMaM MOJTYJIS.

2. Bce o cucremax OTOIJICHUS, BUIaX OTOIH-
TEIBHBIX MPUOOPOB, TOTLINBA, UCIIOIH3YEMOTO C
1[EJ1bI0 OTOIJICHUSI.

BbI 101KHBI yMETB:

Hcnonk30Bars 3HAHUS TPaMMATUKH U
JICKCUKU Ha Pa3IMYHBIX Tarax padoThl:
¢ TeKcTOM (IPU 03HAKOMHUTEIHHOM H
W3YYarolleM YTCHHUH, TIPU TIEPEBOIE
TEKCTOB);

B YCTHOM peuH, Kak B hopme rajo-
IOB, TAK ¥ B MOHOJIOTHYECKHUX BBICKA-
3BIBAHUAX MO TeMe «OTOILUIEHUE.

Entry Test 2
(BxomHoi#i TecT)

|. YkaxkuTe HOMepa MpeyIoKeHUH, CKa3yeMoe KOTOPBIX B CTpaJaTeIbHOM
3aJiore.
1. These device is used for climate control in idng.
2. Engineers are in the laboratory now.

3. The first company appeared in thd' t@ntury.

4. Fuel oil has been obtained from petroleum.
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5. Scientists have discovered a new type of heaiing

6. The process will be divided i

nto several stages.

7. Gasoline is the fuel type generally used for @drating.

8. A boiler is a vessel in which

water is heatedarrpressure.

9. Their application can be limited.
10. Building engineers have a wide range of agtivit

[I. Vkaxwure HOMep (a, b mm ¢)
rpaMMaTHYECKUX SBICHUH.

IMPaBUJIBHOTO IIEPEBOAA ITOJUYCPKHYTBIX

1. Central heating system diffefrem
local system.

2. Central heating is installed most
new housing.

3. Heating is to provideomfort.

4. Different types of devices ha
been usedince the Industrial Revoll
tion.

5. Heating system consists of thre
parts.

6. Natural gas is used for heating.
7. Some districts_have to udecal
heating.

8. They founda way to put natura
gas to good use.

9. Gas burner_should provideapid
mixing.

10. Future work will be aimedt re-
ducing cost.

a) OTJIMYaach

b) ornmuyaercs

C) OyIeT OTIIHYaThCs

a) yCTaHaBJIMBACTCS

b) nowkHO ycTaHaBIMBATHCS

C) yCTaHOBJICHBI

a) odecrieynBacT

b) nowkHO 0OeceunTh

C) mpeCTaBIsET 00eCIeYeHUE
Q) UCTIOIB3YIOTCS
1) OBLIM MCIOJIb30BaHbI

C) OyIyT UCIIOJIb30BATHCS

@) OTOIUTEIbHAS

b) oromnenune

C) oTariMBaeMas

a) OTarIMBaeMbIii

b) oronurenbHbII

C) OTOIJICHHE

a) UCIIOJIb3YIOT

b) noywKHBI KCITONIB30BATH
C) OyayT UCIIOJIb30BATh
\la) HaxomsT

b) mamum

C) HaliMyT

a) I0JDKEH 00eCIeunBaTh
b) nomxen ObITh OOEcIIeUeH
C) OyneT obecrieueH

a) 10JDKHA OBITH HalleJIcHA
b) Oyner Hanenena

C) ObLia ObI HalleJIeHa
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11. Fuel of this type is becomingry
important.

12. Boilers are being usdd transfer
the heat to the water.

13. A boiler uses circulatdabt water.
14. Water_circulatedhrough a num
ber of pipes.

15. Natural gas productiospread af
ter the turn of the century.

16. This gas is less clean

17. This method of production is t
simplest.

18. Thesdalifferent devices are wide
used now.

19. This oil is applied for residenti
use

20. Serious measures should be ta
to protectenvironment.

a) CTAHOBHTCS
b) sBnsercs
C) IOJDKHO CTaTh
a) HCII0JIb30BaIN
b) ObLTM HCTIOIB30BaHBI
C) UCIIOJIb3YIOTCS
a) LUPKyJIMpoBaa
b) uupkynupyrouyio
C) LUPKYJIALINIO
- @) HUPKYJIUPYET
b) uupkynuposana
C) HUPKYJIUPYIOIIas
- @) €CTECTBEHHBII IPOU3BOIUTEID T'a3a
b) morpebneHue MpupoaHOTO Ta3a
C) no0bIua IPUPOTHOTO rasa
a) 0YCHb YHMCTHIN
b) He TakOit yncThII
C) MeHee YHCThIH
na) npoiie
b) ouens nmpocroit
C) caMblii IPOCTOH
V&) 5TOT
b) atu
C) Te
adl) CIIoIb30BaHUE
b) ucronp3yrot
C) oJIb30BaTEIN
kaByamuias
b) uTOOBI 3AIIUTHTH
C) IS 3aIUThI

YYEBHbIV BJTOK 1 (Yb-1)
«HEATING»

Hemu:

BEI 10KHEI 3HATE.

1. I'pammaruka:

— CioBoo6pasosanue (Word Building);
—T'epynmuii (Gerund);

— IIpuuactue, neenpudactue(Participle I, I);
— ITaccurHnbiii 3ast0r (Passive Voice).

2. JIexcuka:

— KJTFOUEBLIE CJIOBA U CJIOBOCOYETAHUS 10 TEME «

BbI 101KHBI yMETB:

— HCIIONB30BaTh JIEKCUYECKUE U
rpaMMaTHYCCKHC HABBIKH:

a) JUIs TIepeBO/Ia TEKCTOB;

0) B MOHOJIOTHYECKOM U A0~
THYECKOM peuu.

Heating».

70




|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.
Atmospheric(adj), control(n), radiator(n), statioy(central(adj), standard(n),
portion(n), result(n), electricity(n), energy(niraulation(n), convector(n).

2. Read the words and try to remember their meaning

heating (n) floor (n) occur (v)
conditioning (n) rate (n) building (n)
comfortable (adj) consist (V) distribute (v)
space (n) local (ad)) degree (n)
prevent (v) provide (v) environment (n)
ceiling (n) refer (v) deliver (v)
amount (n) interior (n) maintain (v)
warmth (n) necessary (adj)

3. Read out the following words and memorize them.

amenities (n) yno0cTBa

ambient (ad)) OKPY>KarOIIHH

generate (V) MIPOU3BOAUT

nuclear (adj) SICPHBIN

solar (adj) COJTHCYHBIH

geothermal (ad)) re0TePMHYECKUIN, Te0TepMaIbHbIN
piping (n) cuctema (CeTh) TPYOOIPOBOIOB
install (v) ycTaHaBIuBaTh (00OPyI0BaHHUE)
steam (n) nap

fuel (n) TOILIMBO, FOproYee

purpose (n) 1IEJIb

solid (ad)) TBEPABIH

coal (n) (kaMEeHHBIN) yTOJIb

peat (n) Topd

refine (v) OYUIIATh; TIepepadaTeBaTh (HE(PTH)

4. Read out these expressions several times tilkgmember them.

indispensable part Heo0X0oIuMast 9acTh

rate of heat loss CTEIEHb MMOTEPH TeIia
heating system CHUCTEMa OTOILJICHHS

heat generator TETIJIOBOU TE€HEPATOP
cogeneration plant TOIL (Ternao31eKTpOIECHTPAIb)

(Heating and Electricity Stations)
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fossil fuel

heat medium

heat load

heat boiler station
central heating

local heating

district heating

natural gas

petroleum gas, oil gas
manufactured gas
measure of thermal energy

straw fuel

MCKOIaeMO€ TOTLIMBO
TEIJIOHOCUTEITb

TEIJIOBasi Harpy3Ka

TEIJIOBask CTaHUUS

LEHTPAJIbHOE OTOILIEHUE

MECTHOE OTOIICHHE
LEHTPATM30BaHHOE OTOIUIEHHUE pailoHa
IIPUPOIHBIN Ta3

HePTSIHOH (MOITYTHBII) Ta3
OTOIUTEbHBIN ra3

Mepa, eIMHHLIA U3MEPEHUS TENI0BOM
SHEPruu

COJIIPOBOE TOIUJIMBO

5. Match the English words and word expressiond whieir Russian

equivalents.

. to produce heat

. to circulate heat medium
. modern amenities

. to deliver heat

. combined systems

. to refer (to)

. to differ (from)

. heat generation

. oil refining

OO ~NOOITPA~,WNPEF

6. Find pairs of synonyms.

amount (n)
medium (n)
comfortable (ad))
produce (v)
deliver (v)
install (v)
purpose (n)
thermal (adj)
. ambient (adj)
10. occur (V)
11. pound (n)

©Co~NoOObhwNE

a.CMEIIIaHHBIEC CHCTEMbI

b. orHOCHTBCS (K)

C. BbIpaOOTKa TEIMIOTHI

d. mpou3BOIUTH TEILIO, HATPEBATH
€. IUPKYJIUPOBATh TEIJIOHOCUTEID
f. otmuaThes (0T)

g. COBpEMEHHBIE Y100CTBA

h. meperonka Hedtu

I. T0J1aBaTh, JOCTABIISATH TEILIO

a. 0,453 kg

b. create, generate (v)
C. number , quantity (n)
d. aim (n)

e. mount (v)

f. convenient (adj)

g. surrounding (adj)

h. agent (n)

I. happen, befall (v)

g. carry (v)
k. heat, thermic (ad))

72



7. Choose antonyms for the following words from o below.
Comfort (n), convenient (adj), prevent (v), rap@djj, standard (ad)),
urban (adj), install (v), new (adj), necessary )dugat (v).

permit (v), unusual (adj), slow (adj), discomfojt(rural (adj), dismount (v),
old (adj), unnecessary (adj), cool (v), inconvehielj)

8. Read derivatives of the following words andttryranslate them.

Generate (V) — generated (adj), generating (aeljeigtion (n), generator (n),
generative (ad)).

Combine (v) — combined (adj), combining (adj), camaltion (n).

Refine (v) — refined (ad)), refinery (adj), refigijad)).

9. Give the three forms of the following verbs.
To lose, to be, to get, to mean, to say, to smell.

10. Read the sentences. Translate them into Rupaiing attention to
the grammatical forms and explain them.

1. The main aim of heating ie provide the comfort. 2. It may refer either
to heating orto ventilation. 3. It is for_heatintp prevent heat loss. 4. Heating
system consists of three parts. 5. Combwet other systems it gives good re-
sults. 6. The system is referredlHVAC. 6. Central heating system diffdrem
local one 7. Different types of fuel are useatay.

11. Give the Russian equivalents to the followirgyads and word combi-
nations.

Inseparable part, refer either to heating or totilagion, to provide
warmth, to maintain comfort, to prevent heat logsibient air, parts of the
heating system, heat generator, nuclear statimthgemal station, cogeneration
plant, to deliver heat, urban portions, to indtadl system, district heating, resultant
heat, local heating, heating medium, fuel typelsredining, straw fuel, thermal
unit, basic measure, heat energy.

1. Work with the text

1. Read the text and do the exercises that follow i
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Heating

Heating is an indispensable part of modern amenatre is an inseparable
part of HVAC as it may refer either to heating orventilation and air condi-
tioning. The main aim of heating is to provide anfortable atmospheric envi-
ronment within a space and in such a way to maintamfort, health or effi-
ciency of the occupants. It is for heating to prévihe too quick loss of heat
from the bodyHeating of the ambient (surrounding) air of wadlsiling or floor
helps to control the rate of heat loss from theybod

All heating systems consist of thregarts:

— heat generator (cogeneration or Heating and iidegt Stations
(nuclear, solar, geothermal), heat only BoileriSted)) to produce heat;

— piping (ductwork or pipes) to circulate and trams$feating medium;

— heater (radiator, convector) to deliver heat.

There are twaypes of heating systems: central and local.

— Central heating system — it is a standard mettigmoviding warmth to
the interior of a building. When combined with atlsystems (ventilation, air
conditioning) in order to control the building clte the whole system may be
referred to as HVAC. In the UK and much of northEurope and urban portions
(parts) of Russia central heating is installed ostrnew housing and it often can
be used in a system of district heating. It diffiecsn the local heating in that the
heat generation occurs in one place (e.g. cogemernalant in a town) and then
the resultant heat is distributed by the systemipés to the required place.

— Local heating system — the whole heating sysseimsialled in the place
(room, building) which is necessary to heat.

Heat may be carried by the followihgating mediums. water, steam and air.

Differenttypes of fuel are used today for the purpose of heating:

— solid (wood, coal, peat);

— liquid (oil and products of oil refining: mazpgtrol, kerosene, straw fuel);

— gaseous (natural gas, oil gas, manufactured gas);

— electricity.

A BTU, short for British Thermal Unit, is a basweasure of thermal
(heat)energy. One BTU is the amount of energy needed to heatpound* of
water one degree Fahrenheit.

*pound —dyuTt (0,453kr) coBpeMeHHas Mepa Beca, UCIOJIb3yeMasi B aHr-
JIOTOBOPSIIIIUX CTPaHAX
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2. Agree or disagree with the following statements.

1. The main purpose of heating is to prevent tleegoick loss of heat
from the body. 2. Cogeneration plants produce efdgtricity. 3. The system of
pipes circulates and distributes heating agenCehtral heating system can be
referred to HVAC. 5. In Belarus central heatingteys is the most popular in
towns and cities. 6. Central heating differs frawal one. 7. Heat may be carried
only by water. 8. The most popular fuel for heatiaday is petrol. 9. The basic
international measure of heat is BTU.

3. Answer the questions.

1.
. What parts do all heating systems consft of

. What are the roles of all parts?

. How many types of heating systems do yowkho
. Where can we use central heating and |ceatirig?

©ONDUA®WN

What is the purpose of heating?

How do two heating system types differ freath other?
What heating mediums can you name?

What types of fuel do you know?

What is the basic measure of heat energy?

4. Put in the right prepositions.

1. Heating is an important part ... our life. 2. Hegtprovides comfortable
environment ... a space. 3. It serves to prevent losat... the body. 4. When
combined ... other systems ... order to control thenale it may be referred
...HVAC. 5. The resultant heat is distributed ... tlystem ... pipes. 6. We can
use many appliances ... the purpose of heating.

5. Complete the statements.

1.

©NOOEWDN

Heating is ... .

The purpose of heating is ... .

Heating systems consist of ... . These paets.a.

The aim of heaters is ..., of piping is ... hefat generator s ... .
Central heating is a standard method ofnd.itis used in ... .
Central heating system differs from locathat ... .

Heating mediums are: ... .

Heating fuels are: ... .
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6. Translate from Russian into English.

1. TenmocHaOXkeHUE SABISIETCS CETOAHS HEOTHEMIIEMON YaCThIO COBPEMEH-
HBbIX yA00CTB. 2. OHO TECHO CBS3aHO C TAKUMHU IMPOIECCAMH KaK BEHTUJISALIUS U
KOHJIUIIMOHUpOBaHUE Bo3ayxa. 3. Llenap TertocHabxeHuss — 00ecreuynTh KOM-
dopt B momemnieHuu. 4. Bce cucTeMbl OTOIUICHUS COCTOAT M3 TPEX YacTei: mpo-
W3BOJIUTENSl TEIJIA, CUCTEMBI TPYO IJIsi €ro pacmlpefeeHus U OTOMHTEIIbHBIX
npuoopoB. 5. CymiecTByeT JBa THIA CUCTEM OTOIUICHHUS. IIEHTPAIbHOE U MECT-
Hoe. 6. llenTpanbHas cucrema Haubojee MmomyiaspHa B ropogax. /. MecTHas
CHUCTEMa Yallle UCIOJIb3YETCs] B HEOOJIBIINX HACEICHHBIX MyHKTAX, 3arOPOJIHBIX
nomax u Kotremkax. 8. [Ipu neHTpanpHOM cCUCTEME OTOIUICHHUS TETUIO MMPOU3BO-
JTUTCS Ha TEIJIOAIEKTPOCTAHIUAX, & IPU MECTHON — B OTONUTEIBHBIX y3J1aX, Ha-
XOISIINXCA B oTammBaeMoM oObekTe. 9. TermnoHocuTesieM MOXKET OBITH BOJA,
nap u Bo3ayx. 10. TomimBo AenUTCS HA KaTErOpuu: TBEPAOE, KUIKOE, ra3000-
pasHoe. Takke ¢ 3TOU LENbI0 MOXKET UCIOJb30BATHCS JIEKTPUUECTBO.

[11. Summarizing

1. Comment on:

— All heating systems consist of three parts.

— We know two types of heating systems.

— Different types of fuel are used today for haatin

— Heat may be carried by several heating mediums.

2. Prove that:

— Heating is an indispensable part of modern anesn&nd is an insepa-
rable part of HVAC.

— Central heating differs from the local heating.

3. Get ready to speak on the topic «Heating».
V. Supplementary reading

1. Read the texts. Try to understand them and &ayreo retell them in
Russian.

Text A

District heating (less commonly called teleheating)a system for
distributing heat generated in a centralized locatifor residential and
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commercial heating requirements. The heat is oftétained from a
cogeneration plant (simultaneously generates blettireeity and useful heat).
For the purpose of heat heat-only boiler statiorsaéso used (Station generates
thermal energy in the form of hot water for usealistrict heating applications.
Unlike cogeneration plants, heat-only boiler stadi@are dedicated to generating
heat). A district heating plant can provide hige#iciencies and better pollution
control than localized boilers.

In most Russian cities, district-level Heating andis
Electricity Stations (RussiarTOL, Tennosnekrpo- |
neHTpaib) produce more than 50 % of the nation' !
electricity and simultaneously provide hot water fo & &
neighboring city blocks. They mostly use coal ang ik H
oil-powered steam turbines for cogeneration of heafs il
Now, gas turbines and combined cycle designs a
beginning to be widely used as well. A Soviet-era
approach of using very large central stations &t he District heating

large districts of a big city or entire small cities accumulator tower in
fading away due to inefficiency, much heat is lnst London. This plant use
transportation tubes because of leakages and fackW@ste water piped from
proper thermal insulation. In the United Kingdom, POWer Station on the
district heating also became popular after World @/a River Thames.

but on a restricted scale. The photo (right) shines (January200p
accumulator for heated water. It is still in openat the water now being heated
locally. Many other such heating plants still operan estates across Britain.
Though they are said to be efficient, a frequenbmaint of residents is that the
heating levels are often set too high — the orlgoesigns did not allow
individual users to have their own thermostats.

Text B
Diffusion of district heating

Penetration of district heating (DH) into the hewrket is very different in
various countries. Penetration is influenced byfed#nt factors, including
environmental conditions, availability of heat steg and economic and legal
framework. In the year 2000 the percentage of lowsspplied by heat from
district heating in some European countries wdslimvs: Iceland 95 %, Estonia
52 %, Poland 52 %, Denmark 51 %, Sweden 50 %, Blavd %, Finland 49 %,
Hungary 16 %, Austria 12,5 %, Germany 12 %, Neémal$, 3 %, UK 1 %.
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On Iceland the prevailing positive influence on BHavailability of easily
captured geothermal heat. In most East Europeantro®s energy planning
included development of cogeneration and distretting. Negative influence in
The Netherlands and UK can be attributed parttallgnilder climate and also to
stiff competition with natural gas.

2. Translate the text in written form using a dinary.

District heating traces its roots to the hot wdteated baths and
greenhouses of the ancient Roman Empire. Distystesns gained prominence
in Europe during the Middle Ages and Renaissance €ystem in France is in
continuous operation since the 14th century. ActbesAtlantic, the U.S. Nava
Academy in Annapolis began steam district heatargise in 1853.

Although these and numerous other systems haveategenover the
centuries, the first commercially successful distheating system was launched
in Lockport, New York, in 1877 by American hydrauéngineer Birdsill Holly,
considered the founder of modern district heating.

The future of many of these systems is in doub& siame kind of
problems many district heating operations in fori8ewriet Union and Eastern
Europe have today. In North America, the ownersnamy cases power utilities,
completely lost interest in the district heatingsimess and did not provide
sufficient funding for maintenance of the systeffibe result was that, after
some years, the systems started to lose custotherseliability for heat supply
went down and finally the whole system closed dowor example, in
Minnesota in the 1950s there were about 40 disdteam systems; today only a
few remain.

YUYEBHbIV BIOK 2 (YB-2)
«PANEL HEATING»

Heuu:
BEI 10KHEI 3HATE. BbI 1071KHBI yMETB:
1. 'pammaruka: — HCHOJIb30BaTh JICKCHYCCKUE W TPaMMAaTH-
— ITaccuBHnsiii 3anor (Passive Voice); YeCKHEe HaBBIKU:
— MoganbHbIie riaaroisl (Modal Verbs); a) JJIs1 TIepeBO/Ia TEKCTOB;

— CrerneHu CpaBHEHHs TpUiIaraTeabHbIX U | 0) B MOHOJOTHYECKOM M UATIOTHYECKON PEUH.
cpaBHHTENBHBIE KOHCTpyKImu (Degrees of
Comparison of Adjectives and Comparatjve
Constructions).

2. Jlexcuka:

— KJIFOYEBABIC CJI0OBA U CJIOBOCOYCTAHUA
o teme «Panel Heating».
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|. Vocabulary and grammar

1. Read these international words and try to gtless meaning.

System (n), radiator (n), climate (n), design (@s (n), element (n),
thermostat (n), wall (n).

2. Read the words and try to remember their meaning

purpose (n) private (adj) locate (V)

use (v) fuel (n) place (n)
medium (n) source (n) necessary (adj)
pipe (n) fossil (adj) fire (n)

heat (n) distribute (v) efficient (adj)
deliver (v) occupy (v) equal (adj)

3. Read out the following words and memorize them.

combustion (n) rOpEeHKE, BO3rOpaHue, COKUraHnue
coal (n) yroJib

duct (work) (n) TpyOOIpoBoj, Tpyda (crcrema Tpyo)
feed (v) 110/1aBaTh, IMTAaTh, CHA0XKATh
furnace (n) neYb

steel (n) CTallb

copper (n) Meb

draft (n) CKBO3HSIK, TyThE, TATA

mount (v) MOHTHUPOBATh, KPEIUTh

bury (v) 3aKarblBaTh, 3aChINATh, IPSITAThH
thermostat (n) TEPMOCTAT

device (n) YCTPOMCTBO, MEXaHU3M, allnapar
install (v) yCTaHaBIMBaTh, MOHTUPOBATH
pump (n) Hacoc, IIoMIIa

tap (n) KpaH (BOJOMPOBOIHBIN, Ta30BbIN)
boiler (n) (mapoBoii) kote, Ooiiep

flexible (ad)) JIETKO IIPHUCIIOCA0IUBAEMbIH, THOKHI
burn (v) TOpeTh, CropaTh

separate (v) pa3aensarhb(cs)

basement (n) 101BaJI
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4. Read out these expressions several times tilkgmember them.

forced air HarHeTaeMbId BO3YX, CIKAThIH BO3AYX

solar powered MUTAeMbIH COJTHCUHOM dHEpruei

resultant heat HOJIy4EHHOE TEILIO

wasted heat HOTEPSIHHOE TETLIO

air leak yTedKa BO3yXa

water circulation KPYroBOPOT (LIUPKYJISIUS) BOIBI

hot water supply system CHUCTEMa ropsYero BOJOCHA0KECHHS

manual control py4YHOE YIIpaBJIeHUE

air-duct system CHCTEMA BO3/IyXOBOJIOB, BEHT. KAHAJIOB

wood-burning stove JPOBSTHAS T1€Yb

electric heater SJIEKTPUY. PaUaTop, HarpeBaTelb

fan heater BO3/YIIHBIA OTONMUTENBbHBIA arperar,
Kanopudep, TeMIOBEHTUIISTOP

forced convection NPUHYIUTENbHAS KOHBEKIIUS

self-contained heater ABTOHOMHBII HarpeBaTellb

5. Match the English words and word expressiond whieir Russian
equivalents.

1. installation (n) a. BOJIOCHAOXKECHHE

2. draft (n) b. yreuka Bo3ayxa

3. flexibility (n) C. yIpaBIIATh BPYUHYIO

4. source (n) d. map

5. air leak €. IUPKYJIUPOBAThH

6. to control manually f. ycranoBka

7. water supply J. HCTOYHHUK

8. steam (n) h. Bo3nyxopacnpenenecHue
9. circulate (v) I. CKBO3HSIK

10. air distribution |. THOKOCTh

6. Find pairs of synonyms

1. purpose (n) a. discovery, finding (n)
2. medium (n) b. supply (v)

3. deliver (v) c. divide (v)

4. invention (n) d. carry, bring (v)

5. feed (v) e. effectual (adj)

6. mount (v) f. aim, goal, object (n)
7. separate (V) g. duct (n)
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8. pipe (n) h. appliance (n)
9. device (n) I. agent (n)
10. efficient (ad)) g. install (v)

7. Choose antonyms for the following words from o below.
Flexible (adj), heated (adj), manual (adj), connégt combine (v),
private (adj), used (ad)), install (v), basement (n

unheated (adj), dismount (v), attic (n), separ@tecqommon (adj),
disconnect (v), stable (adj), automatic (adj), @wibé&d)).

8. Give the three forms of the following verbs.
To feed, to make, to have, to mean, to come, til biai leave, to fall.

9. Read the word combinations and expressions. slai@n them into
Russian paying attention to:

a) Passive Voice-

The system can be used, central heating is cretditadcient Rome, ducts
were fed by steam, pipes will be made of moderrerait

b) the Predicate, its Tense form and Voice-

The system works regularly, the Romans installeysiem, pipes were
feeding radiators, the water will never come frém tap.

c) Modal Verbs-

Heating elements should be located, they can havermostat, they have
to use local heating.

d) Degrees of Comparison and Comparative consionet

Central heating is the most widely used system,cthldest part of the
room, local heating is less efficient, it offeregter flexibility.

e)Participle |, Participle II-

Heating system, widely used system, specially eesigoom, circulating
water, steam fed through pipes, heat may be solaered, wasted heat.

10. Give the Russian equivalents to the followingravcombinations and
phrases.

Purpose of Panel Heating, to circulate heating omadj pipes connected
with radiators, private houses, to deliver heatdacts, central fire, burned fuel,
specially designed room, to install in the basemeombustion of fossil fuel,
heat source, resultant heat, forced aater circulating, pipes are made of steel,
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pipes feed radiators, heat source may be solarneowmounted on or in walls,
buried in the floor, ensure an equal supply of heaated by one boiler, to
installed in a concrete place, local systems, mitained heaters, unused
rooms, greater flexibility, can be left unheateghtcal heating is more efficient.

1. Work with the text
1. Read the text and do the exercises that follow i

Panel Heating

For the purpose of Panel Heating the two heatirslesys may be used:
central and local.

Central heatings a system which works by circulating heating met
around a network of pipes connected with radiatang] then radiators deliver
heat to the space that should be heated.

Central heating is often used in cold climates eathprivate houses and
public buildings.

The invention of central heating is often creditedhe ancient Romans,
who installed a system of air ducts in walls amabf§ of public baths and
private villas. The ducts were fed with hot aimfra central fire.

The central heating is the most widely used sysieheating, where the
fuel is burned in one place — the basement or aiapedesigned room. The
most common heat source is from combustion oflfasdi (coal, oil, manufactured
and natural gases, wood) in a furnace or boiles, (@aand electric*). The resultant
heat is distributed typically by forcexr through ductwork, byvater circulating
through pipes or bgteamfed through pipes. However the heat source may be
solar powered, in which case the distribution systenormally hydraulic.

The pipes of central heating system are usuallyen@dsteel or copper
and they feed radiators with heating medium. Thagihg elements (radiators or
vents) should be located in the coldest part ofrtdwm, typically next to the
windows. But it is necessary to prevent so callecsted» heat — air leaks or
drafts. The heating elements may be mounted om evalls, or buried in the
floor (walls or ceiling).

All but the simplest system have a pump to cireutae water and ensure
an equal supply of heat to all radiators. Also tbay have a thermostat to control
the central heating.

An important thing to remember is that the centedting system is sepa-
rate from the hot water supply system; it meanstttewater circulating around
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the central heating system will never come outafritaps. Although, these two
systems may be heated by one boiler.

Local heatinglevicesareself-contained heaters that are usually controlled
manually and installed in a concrete place whicmasessary to heat. Such
devices include:

— wood-burning stove or furnace

— resistive electric heater (electric fire)

— heat-lamps

— fan-heater(electric heater with forced convection)

While central systems are more efficient, locatesys offer greater flexibility.
In sparsely (not often) occupied building, the wtusooms can be left unheated
in local heating systems.

* electric heating system is far less energy effitiand less common.

2. Agree or disagree with the following statements.

1. With central heating the heat is generated bybewstion of a fuel.
2. Heating system and hot water supply are tworagphranches which are not
connected. 3. Heat pumps circulate the water goolysheat exchangers (radiators)
with heat. 4. The radiators can be located in antalsle part of the room. 5. It is
necessary to control the air leaks in a buildingln6local heating system the
unused rooms are heated simultaneously with alnsoo/. Devices for local
heating are usually controlled manually. 8. Logaltems are more efficient than
central ones.

. Answer the questions.

. What is the classification of heating systems?

. How does central heating system work?

. What was the system of heating in ancient Rome?

. How is the heat source produced and where?

. What heating mediums is the resultant heatiloiged by?
. What is the role of pipes?

. Where should the radiators be located?

10. What is the role of the pump and the therm@stat

11. What local heating devices can you name?

O© 00O~ WNPFP W
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4. Put in the right prepositions.

1. It is a system which works ... circulating heatimgdiums ... a net-
work ... pipes connected ... radiators. 2. Centralihgat often used ... cold
climates. 3. The invention is credited ...the anciRatmans. 4. The ducts were
fed ... hot air ... a central fire. 5. The resultanathis distributed ... forced air
...ducts. 6. The pipes are usually made ... steelh&.heating elements may be
mounted ... or ... walls, or buried ... the floor. 8. TWwater circulating ... the
central heating system will never come ... ... youstap

5. Complete the following statements.

1. We classify heating systems as... . 2. Centrdliriggas a system... .
3. Central heating is often used in... . 4. Centedtimg was invented in ... .
5. The most common heat source is from ... . 6. Tipespof central heating
system are made of ... . 7. Radiators should beddaat... . 8. All systems can
have a... . 9. Central heating system is separata fto. 10. Local heating
devices are heaters that are installed in ... andrated ..., they are:... .
11. Central heating system is more ..., but localesygss more ... .

6. Translate from Russian into English.

C uenbo OTOIJIEHUS! UCTIOIB3YIOTCS JBE CUCTEMbI OTOIJICHUS: IIEHTPAJIb-
Has U MecTHas. LleHTpasibHasi cucTeMa OTOIUJIEHUS! HCIOJIb3YETCS B OCHOBHOM B
CTPaHaX C XOJOJHBIM KJIMMATOM. LIeHTpallbHOE OTOIIEHNE — 3TO CUCTEMA, KO-
TOpasi IUPKYJIUPYET TEIUIOHOCUTENH (rOpsuyro BOIY, Hap, BO3IyX) MO CHCTEME
TpyO, COeIMHEHHBIX ¢ OaTapesiMu. MICTOUHMK Teria MpoOU3BOJAUTCS MPU CTOpa-
HUU TOIUIMBA B NIeYH. batapen M0JKHBI OBITh PAaCclONIOKEHbI B CAMOM XOJIOIHOM
4acTU KOMHAaThl. YTOOBI OTOIUIEHHE OBUIO YCHEUIHBIM, HEOOXOAMMO JIMKBH/IU-
pOBaTh YTEUKY TEILIOrO BO3AyXa M3 nomemieHus. CucreMa MOXET UMETh HAcOC
JUTSL TUPKYJISIIIMK BOJBI M TEPMOCTAT JJIsi KOHTPOJISI YPOBHA Teruia. MecTtHoe
OTOIUIEHUE HCIIOJIB3YETCS B OCHOBHOM JUJISl HArpeBa OTAEJIBHBIX IMTOMELICHUM.
[leHTpanbHas cucTemMa OTOIJIEHUSI cuuTaercs 0osee 3p(PEeKTUBHOM, XOTS MeCT-
Has cucTeMa sIBisieTcsa 0osiee rTuOKOi.

[11. Summarizing
1. Comment on:
— The Romans invented the central heating system.

— Central heating is a system which works by catiny heating mediums
around a network of pipes connected with radiators.
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2. Prove that:
— It is necessary to prevent air leaks in a bugdin
— Local heating system is more flexible than cermne.

3. Look through the text again and discuss it i@ tbrm of dialogues
using the active words and expressions. The tdpradialogues:

— Central heating system.

— Local heating system.

4. Get ready to speak on the topic «Panel heating».
V. Supplementary reading

1. Read the text. Try to understand it and be réadsgtell it in Russian.

Central heating systems are generally compriséteoboiler (toheat the
water), piping (to circulate the water) and radiatio deliver the heat).These
are the very basic components. Central heatingeigrtost economical heating
system for heating the whole house. Your dwellireyrbe only partially occu-
pied for some periods of time, for example, theupants may be out at school
or work. In this situation, you should considen® tier heating system. Use the
central heating system when the house needs hdatimxample, first thing in
the morning, late afternoon and evenings and finakekends. For the time of
partial occupancy a separate heating solutiongeaal idea — perhaps a storage
heater* or electric radiator. Alternatively, youutt install Thermostatic Radiator
Valves* (TVRs), which will control the temperatuséindividual radiators.

Some of the other methods of controlling the céiteating are the room
thermostat, which will switch the central heating and off depending on the
desirable temperature. You need to locate this semsible place with easy
access and preferably not affected by draughts.

Boilers have quite sophisticated programming systémat allow you to
turn the heating on and off automatically. This dan particularly effective
when you are away during winter months. Turning déetral heating on for a
short period can prevent the water in the centatihg from freezing and causing
burst pipes. Burst pipes in the winter are not faimy

* storage heater is an electric appliance which stores heat aha when
base load capacity is available at a low pricealiguduring the night, and
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releases it during the day. Heat is usually stameday bricks or other ceramic
materials because of its low cost and high spekb#at capacity.
*Thermostatic Radiator Valveskaanan repmocrara

2. Translate the text in written form using a dinary.

Heat distribution

Water is used as heat carrier in heat distributietavorks. The route length
consists of two pipes, one for heated forward watel one for return water. The
temperature of forward water varies between 7012d°C depending on the load
demands, while the temperature of the returnedrwatees between 40 and 65 °C.

In the childhood of heating distribution pipes wersulatedwith mineral
wool and laid in a common concrete square box diiats first generation of
distribution pipes was expensive to build, but wedmble, if the ducts were well
ventilated and well drained.

In order to reduce the cost of distribution, theos®l generation of pipes
was introduced during the 60's: pipes in two sdpamabestos cement casings.
This type of piping was not so expensive, but mareeliable. In order to low
the distribution cost and to increase the relighilthe third generation was
introduced during th&0’s: prefabricated* pipes with polyethylene casargl
insulated with polyurethane foam. However, thereehHzeen some problems with
the reliability of the joints brining together tipeefabricated pipes. Nowadays,
more than 90 % of all pipes buried in the groundrdua year are pipes of this
third generation.

*prefabricated- n3rotoBneHHbIN 3aBOACKUM CIIOCOOOM.

YYEBHbIN BJTOK 3 (YB-3)
«NATURAL GAS»

Heuu:
BbI 101KHEI 3HATD. BbI 1071KHBI yMETB!
1. I'pammarTuka: — HUCIOJB30BaTh JIGKCUYECKUE U TpPaMMaTH-
—T'epynmuii (Gerund); YeCKUE HABBIKU:

—puuacrtue, neenpuuacrue (Participle |, 11); | a) nas uTeHus u mepeBoa TEKCTOB;

— CreneHU cpaBHEHHS NPUIIATATEIbHBIX M | 0) B MOHOJIOTMYECKOM M TUATOTUYECKOM pedn.
cpaBHuTenbHBIe KOHCTpyKImu (Degrees of
Comparison of Adjectives and Comparatjve
Constructions);

2. Jlexcuka:

— KJIFOYEBBIC CJIOBA U CJIOBOCOUYCTAHUA
o teme «Natural Gas».
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|. Vocabulary and grammar

1. Read these international words and try to gtless meaning.
Natural (adj), gas (n), process (n), geologic (amijyanic (adj), economi-
cal (adj), electricity (n), role (n), microorganigm), technology (n).

2. Read the words and try to remember their meaning

produce (v) source (n) clean (ad))
locate (v) use (v) break down (v)
create (v) pipeline (n) surface (n)
cooling (n) channel (v) condition (n)
heater (n) manufacture (v) occur (v)

dryer (n) efficient (adj) boil (v)

3. Read out the following words and memorize them.

combustion (n)
compose (V)
methane (n)
deposit (n)
emission (n)
appliance (n)
seep (V)

flame (n)

escape (n)
manufacture (n)
well (n)
significance (n)
spread (v)

reside (v)
marshland (n)
undertake (v)
intestine (n) (syn. bowels)
distinguish (v)
commercialize (v)
demand (n)

ropeHue, BO3rOpaHue, COKUTaHue
COCTaBIISITh, COCTOSITh

MeTaH, OOJIOTHBIN Ta3
OTJIO’KEHHE, OCAJIOK

BBIJICJTICHUE, PACIIPOCTPAHEHHUE
ammapar, mpudop, yCTpOWCTBO
MPOCAYNBATHCS, IPOHUKATH
OTOHb, THIAMSI

yredka (rasza, mapa u T.11.)
MIPOU3BOJICTBO

KOJIOJIeT]

3HAYEHHE, CMBICIT
pacIpoCTPaHATHCS

MPOKUBATh, HAXOUTHCS
00JI0THCTAst MECTHOCTD
NpeANPUHUMATE, COBEPILATh
KUIICYHUK

HAXOJUTh OTJINYHSI, PA3INIATh
IpeBpaIlaTh B UCTOYHHUK MPUOBLTH
crpoc
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4. Read out these expressions several times tilkgmember them.

hydrocarbon gas
pressurized natural gas
associated natural gas
deposited natural gas
gas production

oil deposit

organic matter

valued resource
distilled water
coal-manufactured gas
regulated resources
tiny microorganism
landfill gas

anaerobic conditions

biogenic methane
methanogens

thermogenic methane
unconventional natural gas
to develop technology

YTJIEBOJIOPOIHBIN ra3

CXKAThIM MPUPOIHBIN ra3

IOy THBIN ra3

3aJ1€KU MPUPOJHOIO ras3a
no0bIua raza

3anexu HeTr (MECTOPOXKICHME)
OpraHUYECKOE BELIECTBO
LIEHHBIN pecypc
JTUCTUJUTMPOBAHHAS BOJA

ra3, 100BITBIN U3 yTIIs
PEryJINpyEMBIE PECYPCHI
KpOULIEYHbIE MUKPOOPTaHU3MBbI
ra3 U3 OpraHuYeCKuX OTXOJ0B

aHadpoOHble ycnoBus (0e3 mocTyma

KUCIIOPOJa, BO3/IyXa)

OMOTreHHBIN METaH
METaH-NIPOLYLUPYIOIINE OaKTepUn
TEPMOT'E€HHBIN METaH
HETPaIMLIUOHHBIN IPUPOIHBIN Ia3
pa3BUBATh TEXHOJOTHIO, METOJUKY

5. Match the English words and their Russian edenta.

. composition (n)

. resident (n)

. resource (n)

. discover (v)

. fuel (n)

. alternative (ad))

. conventional (ad))
. couple (v)

. channel (v)

O© o0 ~NO O A~ WDN P

6. Find pairs of synonyms.

. compose (V)
. produce (v)
. use (v)

. escape (V)

A WDN P

a. KHUTEIIb

b. TpaguMoHHBIIA

C. 00OHapy»XHBaTh, PACKPHIBAThH
d. anbTepHATHBHBIH

€.CcocTaB

f. 3amace1, pecypcsr

0. COCTUHSTD, CBS3bIBATh

h. mpoBoUTH KaHa

I. TOIJIMBO

a. utilize (v)

b. small (ad))

c. constitute, form (v)
d. create (v)
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5. tiny (adj) e. far-reaching (adj)

6. invent (v) f. seep (V)
7. various (adj) g. generate (V)
8. extensive (adj) h. different (adj)

7. Choose antonyms for the following words from lblo& below.
Unconventional (adj), heater (n), dryer (n), nat(adj), elementary (ad),
clean (adj), efficient (adj), regulated (adj), eekwwn (v).

uncontrollable (adj), cooler (n), build up (v), colex (adj), artificial (ad))
dirty (adj), ineffective (adj), traditional (adfyumidifier (n)

8. Read derivatives of the following words andttryranslate them.

Combust (v) — combustion (n), combustible (adj)mbastive (ad)),
combustibility (n), combustor (n).

Deep (v) — deepened (adj), depth (n), deepen (v).

Signify (v) — significance (n), significant (adgignificantly (adv), signifi-
cative (adj), signification (n).

Develop (v) — developable (adj), developed (adguedoper (n), develop-
ment (n), developmental (adj), developments (n).

Invent (v) — invented (adj), invention (n), inverdi (adj), inventor (n),
inventively (adv), inventiveness (n).

9. Give the three forms of the following verbs.
To find, to make, to keep, to spread, to strikeditp to burn, to break,
to deal, to bring, to cut, to hold.

10. Read the word combinations and expressionsisiai® them into
Russian paying attention to:

a) Participle I, Participle Il, Gerund-

Composed of methane, located above, to use foirapakaturally occurring
gas, running appliances, seeped gas, by creatjpgines, seawater boiling,
distilled water, coal-manufactured gas, organictemdireaking down, inspired
by the miraculous flames, looking for naturally oaong gas.

b) the Predicate, its Tense form and Voice-

High combustibility makes natural gas a valued wes®. Natural gas
played an interesting role in early civilizatiodatural gas was used by people
many centuries ago. Chinese has found a way togiiral gas to good use.
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Natural gas production spread after the turn of ¢katury. Natural gas is
produced by methanogens. Organic matters are bro&em by tiny microor-
ganisms. Unconventional natural gas will be usetha nearest future. They
found areas where natural gas was escaping the eart

c) Degrees of Comparison and Comparative constoasti

More economical, less clean, more properly, thetrexiensive.

11. Give the Russian equivalents to the followingrade and word
combinations.

Highly combustible gas, to be located deep in thhés crust, geologic
processes, low emission, highly valued resourceemiaeater, clothes dryer,
ancient people, supernatural significance, to dighhe gas, rudimentary pipelines,
bamboo stalks, to channel the gas to fuel fireermdtive natural gas, gas
production, the turn of the century, a regulatesbuece, tiny microorganisms,
natural gas deposits, deposited natural gas, bogethane, thermogenic methane,
to escape into the air, anaerobic conditions, teeld@ new technologies,
unconventional natural gas, to be inspired by ld@dés.

1. Work with the text
1. Read the text and do the exercises that follow i

Natural gas

Natural gas is a highly combustible odorless andrl@ss hydrocarbon
gas largely composed of methane — 80 — 95 %, ethd&ne 15 %, propane and
butane < 5 %. It is produced in pressurized depdsdated deep in the earth's
crust, commonly located just above oil depositss @@duced from oil wells is
called associated gaBPeposited natural gas is created in roughly the same
manner as oil, by geologic processes that act opganic matter over millions
of years. High combustibility coupled with low eisns makes natural gas a
highly valued resource. More economical than dl@tty natural gas is primarily
used for heating homes, cooking and running appdisusuch as water heaters
and clothes dryers.

Natural gas played an interesting role in earlyiligations. In ancient
times gas seeped from the Earth and lightenedybyelis considered miraculous
flame and had supernatural significance (priestesse prophecies inspired by it).

By 500 B.C., the Chinese found a way to put natges to good use by
creating rudimentary pipelines with bamboo stalkeey found areas where
natural gas was escaping the earth, then chanttedeglas to fuel fires beneath
pots of boiling seawater in order to make distiliohking water.
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In 1785, the United Kingdom commercialized an alive natural gas
manufactured from coal ther mogenic methane. Natural gas production spread
to the United States after the turn of the centlby,coal-manufactured gas was
less clean and less efficient.

In 1821, William Hart of New York dug the first wéboking for naturally
occurring gas and the first American gas comparpn dollowed (appeared).
Robert Bunsen invented the Bunsen burner in 188bps 1938 natural gas was
a regulated resource in many countries.

Aside from natural gas deposits, tiny microorgasisralledmethanogens
produce natural gas by breaking down organic mditethanogens reside in the
intestines (bowels) of humans and many animal$ydimag cattle, and can also
be found near the surface of the earth in anaemindlitions. These microor-
ganisms are responsible for landfill gas termedigdabiogenic methane or
biogas.

Though a great deal of natural gas escapes fromugsourcesefforts
are undertaken to develop technology that can kafgése) unconventional or
renewable natural gas*. This would compliment (widenlarge) natural gas
resources.

Today natural gas is commercially produced fromfields and natural
gas fields. The largest natural gas fields are gisbybfields in Iran and Urengoy
gas field in Russia. Africa and Asia have the tipiace.

Natural gas demand grows faster than other fueth 1 oil ad coal.
Natural gas has clean-burning properties, loweerieuse gas emissions and
lower cost. Its environmental benefits make it foel of choice for many
governments and corporation. So we can say thardNabas represents transition
from the petroleum age to the era of clean energy.

*renewable natural gas- is a biogas similar to natural gas. It is also
known as Sustainable Natural Gas

renewable -BoccTaHOBUMBINI, BO30OHOBIISIEMBII

sustainable panuona bHBIN

prophecy -ipenckazanue, npopoIecTBO

priestess skpuiia

turn of the century exonuanue cromeTus

2. Choose the best alternative according to the tex
1. Natural gas is
a) non combustible gas; b) multicolored gagidgrless gas
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2

3.
1.

and od

. Deposited natural gas is located
a) on the surface of the Earth; b) betweedeplosits;
c) deep in the earth's crust.
. Natural gas is used for
a) heating; b) lighting; c) car launching.
. An alternative natural gas is manufactured from
a) sun energy; b) coal; c) oil.
. Biogenic methane is produced by breaking down
a) organic matter; b) chemical substances)argianic substances.

Agree or disagree with the following statements.
Natural gas is a gas composed of methane. Brallgias is full of colors
ors. 3. Natural gas is not highly combustiyl@érocarbon gas that is why

it is not a very important resource. 4. For anc@aple natural gas took super-

natural

significance. 5. By 500 B.C., the Spanmimfl a way to put natural gas

to good use. 6. The Chinese used natural gastiftetigdrinking water making.

7. In 1945, the United Kingdom commercialized ateralative natural gas
manufactured from coal. 8. Coal-manufactured gascheaner and more efficient.
9. Methanogens are produced in anaerobic conditbesp in the Earth.
10. Natural gas demand grows slower than othes fugth as oil and coal.

4
1
2
3
4,
5
6
7
8
9

. Answer the questions.

. What is natural gas?

. Where is deposited natural gas produced andeldedy what process?
. What does the term «associated natural gas»“mean

What purposes is natural gas used for?

. Why is it such a highly valued resource?

. When did people find a way to put natural gagatod use? In what way?

. What is alternative natural gas (thermogenidaret) manufactured from?
. What are the characteristics of coal-manufadtgees?

. When was the first well of natural gas dug? WWRdBy whom?

10. How do methanogens produce natural gas (biogeeihane)?
In what conditions?

1

1. What are the latest efforts of specialisthanfteld of natural gas?

12. What can you say about natural gas produchidayt?
13. Why is natural gas fuel number one for manyntoes?
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5. Put in the right prepositions.

1. Natural gas is produced ... deposits located dedpe earth's crust,
just ... oil deposits. 2. Deposited natural gas esatad ...geologic processes.
3. Natural gas is used ...heating homes. 4. Gas seeapeep in the earth. 5.The
Chinese found a way to put natural gas ... good ysergating rudimentary
pipelines ... bamboo stalks. 6. Alternative natura$ gs manufactured ...coal.
7. Methanogengroduce natural gas ... breaking down organic ma&eMi-
croorganisms are responsible ...biogenic methan®a®ural gas escapes ...
...various source. 10. Methanogens can also be foutin@& surface ... the earth
... anaerobic conditions. 11. Natural gas represeatsition ... the petroleum
age ... the era of clean energy.

. Complete the statements.

. Natural gas is... .

. Natural gas is located ... .

. Deposited natural gas is created... .

. Natural gas is used... .

. To ancient people gas was ... .

. By 500 B.C. the Chinese... .

. Alternative natural gasis ... and itis called....
. Methanogens reside ... and produce natural gageflic methane) by ... .
. Methanogens can only existin ... .

10. Specialists undertake efforts to ... .

OO ~NOOULEA,WNEFEO®

7. Translate from Russian into English.

[TpupoaHbIif Ta3 BOCIUIAMEHIEMOE BEIIECTBO Oe3 I[BETA U 3araxa, sBIseT-
C4 SKOHOMHUYHBIM MCTOYHUKOM TEIIa, MPUMEHSETCS ISl OTOIUICHUS MOMENIe-
HUU, MPUTOTOBJICHUS TUIIH, HArpeBa BOJLI U T.1. [IpUpomHbIi Ta3 MOKET OBITH
MOJTy4eH HECKOJBKHMH CIIOCOOaMU. 3alieraTth riIyOOKO B 3eMHOW Kope (reoso-
I'MYECKHUH MPOLIECC); MOXKET OBITh IOJY4YeH U3 YIJIs; MOKET ObITh 0Opa3oBaH
MIPU Pa3IOKEHUH OPTaHUYECKHX BEIIECTB B aHAPOOHBIX yCJIOBUSAX. B mocnen-
HEE BpeMs y4YE€HbIC MPEANPUHUMAIOT MOMBITKU MO CO3JaHUI0 AIbTEPHATUBHOTO
HETPAAUIMOHHOT0 UCTOYHHUKA MPUPOJIHOTO Tra3a.

[11. Summarizing

1. Comment on:
— Natural gas played an interesting role in eashizations.
— Methanogens produce biogas.
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2. Prove that:
— Natural gas is a highly valued resource.
— Natural gas manufactured from coal is not so [avgaday.

3. Look through the text again and discuss it enfdrm of dialogues using
the active words and expressions. The topics flogues:

— The history of natural gas.

— Natural gas sources.

4. Get ready to speak on the topic «Natural gas».
V. Supplementary reading
1. Read the text. Try to understand it and be réadsgtell it in Russian.

What isthe differ ence between propane and natural gas?

The difference between propane and natural gas thair portability,
compression, energy efficiency, and cost. But laméhused for heating, cooking,
or drying. The mixture of natural gas is comprig#gropane with other gases
like methane, butane, ethane, and pentane.

One difference in the physical properties of prapamd natural gas is
how easily they liquefy and transport. Propanedwasier into a liquid, so it's
easy to compress it and carry in a portable taoki dan buy compressed propane
at most gas stations. Natural gas can't be congmtesseasily. It usually comes
to your home from a utility company along dedicdtads to power things like a
central heating system, clothes dryer, and watatene\When uncompressed,
propane is lighter than natural gas, so it willsgpate in air. Natural gas can
accumulate in an enclosed area, displacing oxygdrcausing asphyxiation.

Propane provides more energy than natural gas dimad.is measured in
BTUs, or British Thermal Units. Propane provide®wh2500 BTUs for the
same volume of natural gas that only gives 1000 8 THbwever, natural gas
can be less expensive (one-sixth the cost of pepaepending on where you
live. Utilities in colder climates might supply natl gas for less money, especially
during winter months. Some rural areas don't haevess to a utility company
that providegas service.

Since they are both petroleum distillates, madénafrocarbons, these
gases have comparable power. Natural gas, asnis maplies, develops naturally
in deposits underground, so it only needs to bepadrout to use. Propane,
since it is one of the gases in those deposits; Ipeulsirther separated and distilled.
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You probably couldn't tell the difference betwebgit performance on a
grill or water heater. They ignite at the same terajpire. Some barbecue enthusiasts
prefer natural gas because it is a cleaner burfuiaj which means it doesn't
release as many pollutants into the air. Exhaush fpropane might affect the
taste of food. To the end user, there aren't méfgreinces between natural gas
andpropane, but they do differ in their chemical pnbies

utilities —koMMyHabHBIE TPEINPUATUSL

to ignite —BocmIaMeHsTh, 3aXKUTaTh

portable tank -aepeasmkHOI Oak, pe3epByap

distillate —npoaykT nmeperoHku, AUCTHIUISIIAA, JUCTHIUIST
exhaust -BbITyCK, BBIXJIOI

2. Translate the text in written form using a dingry.

Use of natural gas

Natural gas is a major source faectricity generation through the use of
gas turbines and steam turbines. Particularly leifilciencies can be achieved
through combining gas turbines with a steam turimng combined cycle mode.
Natural gas burns cleaner than other fossil fuglgh as oil and coal, and
produces less greenhouse gas. For an equivalentnambheat, burning natural
gas produces about 30 % less carbon dioxide themngupetroleum and about
45 % less than burning coal. Combined cycle poweegation using natural gas
is thus the cleanest source of power, using fdgsis, and this technology is
widely used wherever gas can be obtained at amabBocost. Also, the natural
gas supply is said to peak around the year 203@eadfks after the peak of oil. It
is also projected that the world's supply of ndtgas should be exhausted
around the year 2085. So we can say that Natuslr&aesents transition from
the petroleum age to the era of clean energy.

Natural gas can be used to prodhgdrogenthat can be used in hydrogen
vehicles.

Compressed natural gas (CNG) (methane) is usedlaam@ alternative to
other automobile fuelssuch as gasoline (petrol) and diesel. The energy
efficiency is generally equal to that of gasolinggiees, but lower compared
with modern diesel engines, partially due to thet that natural gas engines is
on the way of improvement.

Liquefied petroleum gas (LPG) (a propane and bukdeed) is also used
to fuel vehicles. LPG and CNG vehicle fuel systeans not compatible. CNG
also requires higher pressure tanks which are allgicnuch heavier than those
used for LPG.
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Residential domestic use Natural gas is supplieldimes, where it is
used for such purposes as cooking in natural geey@al appliances and/or
ovens, natural gas-heated clothes dryers, andnigéadbling. Home or other
building heating may include boilers, furnaces, arader heaters. CNG is used
in rural homes without connections to piped-in puiblkility services*, or with
portable grills.

Natural gas is a major feedstock for the productibammonia, for use in
fertilizer* production.

Natural gas is also used in the manufacture ofdapglass, steel, plastics,
paint, and other products.

*public utility services- kommyHanbHbBIE yCTYTH
*fertilizer — ymodpenue

YYEBHbIN BJTOK 4 (Yb-4)
«GAS BURNER»

Heumu:
BEI 10KHEI 3HATE. BbI 10715KHBI YMETB:
1. 'pammaruka: — HCIIOJIb30BaTh JICKCHUECKUE U TPAaMMaTH-
— CnoBoo6pasosanue (Word Building); YECKUE HABBIKH:
—T'epynmuii (Gerund); a) JUIS YTEHHUS M [IEPEeBO/Ia TEKCTOB,;

— [Mpuuacrue, neenpuuacrue (Participle I, 11); | 6) B MOHOIOIrHYECKOI M THATIOTHYCSCKOM PEUH.
— ITaccuBHnsiii 3amor (Passive Voice)
2. JIekcuka:

— KJIFOUEBBIC CJIOBA U CJIOBOCOYCTAHUS
o reMe «Gas Burner».

|. Vocabulary and grammar

1. Read these international words and try to gtiless meaning.
Industrial (adj), atmosphere (n), energy (n), ratgah (n), gas (n), combi-
nation (n), result (n).

2. Read the words and try to remember their meaning

domestic (adj) supply (n) generate (v)
furnace (n) develop (v) ring (n)

flame (n) amount (n) necessary (adj)
device (n) combustion (n) volume (n)

3. Read out the following words and memorize them.
burner (n) ropeiika, opcyHka
gradual (adj) MOCTEIEHHBIN, TIOCIICI0BATEIbHBIN

96



uniform (adj)
acetylene (n)
simultaneous (ad))
liberation (n)
pulverize (v)
inlet (n)
application (n)
proportioner (n)
port (n)

induce (V)
annulus (n)
pass (V)
require (V)

OJHOPO/IHBIN, HOCTOSTHHBIN
areTUiIeH

OJHOBPEMEHHBIN

BBIJICIICHUC

pacTupaTh, U3MENbYaTh, PaCbLIATH
BITYCK, BXOJI, BXOJTHOE€ OTBEPCTHE
IPUMEHEHHNE, UCTIOIh30BaHUE
TO3UPYIOIIEee YCTPOMCTBO, 103aTOP
OTBEPCTHE, MTPOXO/T

3aCTaBJIATh, MPUBOANUTH (K YeMY-II.)
KOJIBIIO

MIPOXOIUTH, HIITH

TpeOOBaTh, HYKAAThCS

4. Read out these expressions several times tilkgmember them.

domestic burner

furnace atmosphere

slow flame

short flame

long flame

energy liberation
variable supply
combination burner

ignition temperature
instantaneous combustion

thorough mixing

complete combustion

burner ring

rOpesKa JijIsl IOMAIITHEro MOJIb30BaHHS
atMoc(epa (razoBas cpeja) nedyu
cinaboe miams

MOMEHTaJIbHOE (OBICTpOE) IIams
JI0JIT0€ TITaMst

BBIJICTICHUE SHEPTHH
HEMOCTOSIHHOE CHAOKEHUE, ITo1aya
KOMOWHHPOBAaHHAs TOPEJIKa
TeMIIepaTypa BOCIIaMEHEHHUS
MI'HOBEHHOE CTOpPaHHE
TIIATEIBHOE CMEIINBAHUE

MIOJIHOE CTOpPaHHE

KOJIBIIO (DOPCYHKH

5. Match the English words and their Russian edenta.

. furnace (n)
. ring (n)

. fuel (n)

. mixture (n)
. volume (n)

. burn (v)

. annular (n)
. liberate (v)

. ignition (n)

O 00O ~NO Ol WDN PR

a. KOJIBIIO

b. 06BeM

C. croparsb

d. xpyrusiid

€.11e4b

f. BELIETIATEH, OCBOOOXKIATE
g. cMech

h. BocimameHnenue

|. TOIZINBO
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6. Find pairs of synonyms.

1. supply (v) a. go by (v)

2. simultaneous (ad)) b. changeable (ad))
3. pass (v) c. cause (V)

4. variable (adj) d. provide (v)

5. thorough (ad)) e. use (n)

6. annulus (n) f. atomize (v)

7. pulverize (v) g. ring (n)

8. application (n) h. detailed (ad))

9. induce (v) I. synchronous (ad))
10. combustion (n) j. burning (n)

7. Choose antonyms for the following words from bl below.
Domestic (ad)), ignite (v), inlet (n), entrance,(mduce (v).

outlet (n), exit (n), put out (v), discourage (Wdustrial (ad))

8. Read derivatives of the following words andttryranslate them.
Pulverize (v) — pulverizer (n), pulverizing (adpulverization (n),
pulverizable (adj), pulverized (ad).

Burn (v) — burnable (adj), burned (adj), burner (n)

Pass (v) — passable (adj), passability (n), passgge

Require (v) — required (adj), requirement (n).

9. Give the three forms of the following verbs.
To bring, to know, to make, to fall, to becomeleave, to let.

10. Read the sentences and expressions. Trarsatarito Russian paying
attention to the grammatical forms and explain them

Gas is burned in a burner, burning flame, usingsegus fuel, combination
burners were developed, simultaneous burning, pake coal, when the gas is
mixed with the oxygen, the burner should providgidanixing, gas enters the
burner, the flame can be shortened, the requineée volume.

11. Give the Russian equivalents to the followingrae and word
combinations.

Industrial burners, cleanliness, furnace atmosphergroduce a flame,
long slow burning flame, uniform and gradual enelgpgration, temperature
regulation, to heat up products, gaseous fuel gm®pseasonal supply, simultaneous
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burning, pulverized coal, sufficient amount, regdiisteam, following principles,
necessary oxygen, ignition temperature, instantaemmbustion, air inlet,
complete combustion, steam generation, short flaaped and thorough mixing,
correct proportions, mixing device, long «lazysnfkes, slow and gradual mixing,
supply line, burner port, to induce, to flow thrbug ring, to provide.

1. Work with the text
1. Read the text and do the exercises that follow i

Gas Burner

Gas is burned in industrial or domestic burnersfanuaces because of its
cleanliness, ease of control of burner or furndoeaphere, ability to produce a
long slow burning flame with uniform and graduaésgy liberation, and ease of
temperature regulation. Gas burner is a deviceetteate a flame to heat up
products using a gaseous fuel such as acetylengahgas or propane.

Because of the variable or seasonal supply of gaskmls, combination
burners were developed. They permit the simultasdauning of the available
gas together with pulverized coal or oil in an amtosufficient to produce the
required steam.

The principle of combustion in the burner is thiéofeing: when a molecule
of combustible gas is mixed with the oxygen neagska its combustion at a
temperature above the ignition temperature, condouist practically instantaneous.
Some burners have an air inlet to mix the fuel w#l air to ensure complete
combustion. For steam generation, where a shaontfia desired in order to reduce
the required furnace volume, the burner shouldigeokapid and thorough mixing
of the fuel and air in the correct proportions fmod combustion. For such
applications, a good burner is primary a propodraend mixing device.

In industrial furnaces where long «lazy» flames desired, slow and
gradual mixing of the air and fuel in the furnasenecessary. In the burner the
gas, under pressure in the supply line, enterstineer through a burner port
and induces a flow of air to pass through the gdixing is poor, and a fairly
long flame results. The flame can be shorteneddseyai the «burner ring». The
gas flows through a ring and induces air to flothbaround and within the an-
nulus of the ring.

2. Choose the best alternative according to the tex

1. Gas is burned in burners because of its
a) ability to produce a long burning flamehigh combustibility;
c) ability to evaporate.
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2. Combination burner permits
a) highly efficient heating; b) the steam praiiin; ¢) simultaneous
burning of some fuels.
3. Complete combustion depends on
a) the size of the burner; b) the correct ad fuel proportion;
c) the quality of fuel.
4. The flame can be shortened by
a) the burner ring; b) the air shortage; c)dbmer size.

3. Agree or disagree with the following statements.

1. Gas burner is a device to produce electricityC@mbination burners
permit the simultaneous burning of the gas togeth#r pulverized coal or oil.
3. An air inlet permits to mix the fuel gas with B0 ensure complete combustion.
4. For good combustion the burner should provigedrand thorough mixing of
fuel and air in arbitrary (free) proportions. 5. Genters the burner through a
great number of holes.

. Answer the questions.

. Where is gas burned?

. What is a gas burner?

. What is a combination burner like? When is édi&
. What is the principle of combustion in a burner?
. What is necessary for short flames?

. What is necessary for full (complete) combustion
. What is necessary for long flames?

. How can the flame be shortened?

. What is the principle of the «burner ring» work?

OCoo~NOOUIhr, WNE DM

5. Put in the right prepositions.

1. Gas is burned ... burners because ... its cleaslirmase ... control of
burner atmosphere, ability ... produce a long slownimg flame ... gradual
energy liberation. 2. A short flame is desiredriden ... reduce the furnace volume.
3. In the burner the gas, ... pressure in the sulppdy enters the burner ... a
burner port and induces a flow ... air to pass thinotihg port.

6. Complete the statements.
1. Gas burnerisa ... .
2. Gaseous fuels for gas burners are ... .
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3. The combination burneris a ... .

4. The principle of combustion in the burner is fbléowing ... .

5. For the short flame ... ... mixing is necessary.

6. To ensure complete combustion some burners &ave. to mix the
fuel gas with air.

7. Long «lazy» flames need ... .

8. In the burner ring the gas flows through... amlices air to....

7. Translate from Russian into English.

AI_ICTI/IJ'ICH, HpI/IpOI[HHﬁ ra3 v MnpoIaH CXHUIraroTCsa B IIPOMBIIIJIICHHBIX WJIA
OBITOBBLIX TOIIKaX AJI TIOJIYUCHHS IIJIaMCHU. O,Z[HaKO CymECTBYIOT KOM6I/IHI/IpO-
BaHHbIE TONKHK (ropeiku), paboTalolnue Ha rasy, yrie win HedTernmpoayKTax.
I[JI}I MMOJIYy4CHUA 6LICTp0FO IJIaMCHU HCO6XOILI/IMO 6I>ICTpOC N THIATCJIBHOEC CMEC-
IIMBAaHWEC TOILIMBA U BO3AYyXad B IIPABUJIBHBIX ITPOIIOPLUAX. HCKOTOpLIC ropCJIKu
HMCHOT CIICHHAJIBHBIC BXOAHBIC OTBCPCTHA AJIA BO3AYyXa JII JOCTHIKCHUA I10JI-
HOT'O CropaHuvsd TOIIJIMBA. I[JI?I MMOJIYUCHUA JOJIOro IjiaMCHU HGO6XOI[I/IMO MEI-
JICHHOC MMOCTCIICHHOC CMCIINMBAHUEC TOIJIMBA C BO3YXOM. II;mams MoxHO YMCHb-
IOXTH IIPU IIOMOIIM CIICHHUAJIbHBIX KOJICII.

[11. Summarizing

1. Look through the text again and discuss it & tbrm of a dialogue
using the active words and expressions.

V. Supplementary reading

1. Read the text. Try to understand it and be réadgtell it in Russian.

Types of flame

Gas can be burnt in a number of ways by which wamtleat the air neces-
sary for combustion can be brought into contach \gas at the burner by any of
several different methods. These methods are:

1) Non-aerated flame. Also known as the luminousmat». The gas is
supplied to the burner at low pressure, and allaihéor combustion is obtained
from the air surrounding the burner.

2) Aerated or Busen flame. Some of the air for castibn (about a half) is
brought in before the gas reaches the burner fdadremaining air is obtained
from the surrounding atmosphere. The gas is usedratal district pressure.
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3) Air Blast. Air is supplied under pressure (1/2 tibl per sqg.in.) from a
blower and the air jet entrains the low — presga®into the burner tube.

The flame produced is similar to that produced Witfh pressure gas, all
the air for combustion being obtained in the pryrgtage.

4) High pressure gas. The burner constructionmdasi to the low pressure
aerated burner, but gas is supplied at a pres$atgoat 3lb.per sqg.in.

All the air for combustion is entrained as primaiwy

5) Mixture gas. With this method of gas burningthk air (required for
burning the gas) at first is mixed with gas and mth&ture is supplied to the
burner at high pressure.

For domestic uses of gas we are concerned withtbelyirst two types of
flame. The remaining three methods of burning gasali confined to industrial
applications.

«nea —4uCThIi, OUYNIICHHBIN.

2. Translate the text in written form using a dingry.

Town gas

Town gas is a generic term referring to manufaciugas produced for
sale to consumers and municipalities. The term$ gas, manufactured gas,
syngas (SNG) and hygas are also common. Dependitizegprocesses used for
its creation, the gas is a mixture of caloric gasgslrogen, carbon monoxide,
methane, and volatile hydrocarbons with small an®wi noncaloric gases
carbon dioxide and nitrogen as impurities.

The proportions of the various gases in the mixuas slightly among
different gas undertakings, and this is why we hdifferent calorific values and
different specific gravities.

Town gas is possibly one of the easiest fuels tm.bOther fuels like
paraffin and petrol must first be vaporized beftirey actually unite with oxy-
gen and burn. But town gas is already in gaseaus. fo

Prior to the development of natural gas supplie@steansmission virtually
all fuel and lighting gas was manufactured, anditjqgroduct coal tars were at
some times an important chemical feedstock fordemical industries. The
development of manufactured gas led to the in@lisévolution and urbanization.

undertaking -apeanpusTue
gravity —cuiia Ts)KeCTH, TUIOTHOCTh

calorific value —remoTBOopHas crOCOOHOCTD, KATTOPUUHOCTh
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YUYEBHbIV BIOK 5 (YB-5)
«FUEL AND HEATING OIL»

Hemu:
BEI 10KHEI 3HATE. BbI 1071KHBI yMETB:
1. 'pammaruka: — WUCIOJIb30BaTh JICKCHYCCKHE U TPaAMMaTH-
— Bunospemennsie hpopmer (Tenses); YeCKHEe HaBBIKU:
—T'epynmuii (Gerund); a) JUIs TIepeBOJIa U YTCHUS TCKCTOB,

— Ilpuuactue, neenpuuactue(Participle I, II); | 6) B MOHOIOrHYECKOH ¥ THATOTHYECKON PEYH.
— ITaccurHnbiii 3ast0or (Passive Voice).
2. Jlexcuka:

— KJIFOYEBBIC CJI0OBA U CJIOBOCOYCTAHUA
o teme «Fuel and Heating Oil».

Text A. Fuel oll

|. Vocabulary and grammar

1. Read out the following words and memorize them.

engine (n) JIBUTATENH, MOTOP

purpose (n) 1IEJIb

kerosene (n) ['kesi:n] KEePOCHH

affect (v) OKa3bIBaTh BIIUSHUE

refine (v) nepepadarbiBaTh (He(Th)

obtain (v) 0JIy4aTh, TOOBIBATh, MPUOOPETATH
gasoline (n) ['g¢so(u)li:n] ra30JiuH, OCH3HMH

residual (adj) [ri'zidjal] OCTaTOK, OCTATOYHBINA POAYKT

2. Read out these expressions several times tilrgmember them.

fuel oll roproyee

liquid petroleum product KUJIKUH HePTEpOTyKT
petroleum distillation [pi‘uljom] JUCTHIUISLIMS, IEPETOHKA HEPTH
boiling temperature TeMIIepaTypa KMIICHUS

oil fraction HedTsIHAS PpaKIys
residual fuel oil TOTIOYHBIA Ma3yT

diesel oil IIN3ENBbHOE TOTUJIUBO

rural location CEIIbCKOE MECTOXHUTEIHCTBO
fuel composition TOILUIMBHBIA COCTaB

heavy fuel TSDKEJI0€ TOILIMBO
commercial fuel MPOMBIIIJIEHHOE TOITHBO
crude oll ChIpasi, HEOUYHIIEHHAS HEPTH
seasonal issue CE30HHOE oOecrieueHue
petroleum gas He(TAHOU (MO THBIN) Ta3
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3. Find pairs of synonyms.

1. produce (v) a. petroleum (n)
2. oil (n) b. refine (v)

3. constitution (n) C. generate (V)

4. purify (v) d. composition (n)

4. Give the Russian equivalents to the followingds@nd word combinations.

Fuel oil, simple definition, liquid product, burnéurnace, power generation,
petroleum distillation, obtained fraction, to cl&gsinto classes, boiling
temperature, fuel composition, commercial fuel,derwil, the heaviest fuel,
commercial sense, diesel oil, residual fuel oilnlecheating, to affect the price,
the cost of refining, to influence the price, faensportation, fuel distribution,
seasonal issue.

1. Work with the text

1. Read the text and do the exercises that follow i

Fue ail

/23? eeraieen A SIMple definition for fuel oil is any

e 2] liquid petroleum product that is
AT T Gacnine burned in furnaces or burners for the
200°C jenra)) generation of heat or used in an

e — Karo36ns engine for the generation of power.

300°C Fuel oil is a fraction obtained from

Crude oil ik [ S petroleum distillation. Fuel oil is
LY sl classified into six classes, according

fuel ol to its boiling temperature, composition

and purpose (the table). Factually the
term fuel is used to indicate the
;fhrggf;’;}g heaviest commercial fuel, which can

tr;:xhar:d be obtained from crude oil, heavier
pha .
than gasoline and petroleum gas.

In the commercial sensd® 1 fuel oil is kerosenee 2 fuel oil is diesel
oil; Ne 4, 5, 6 fuel oils are residual fuel oils. Distiafuel oil such asliesd ail
Is the type generally used for home heating.

The price of crude oil directly affects the pridefwel oil. The costs of re-
fining, transporting and distributing also influenthe price of fuel oil. This may
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be felt even more by families that live in ruratdtions, requiring long trips for
fuel oil transportation and distribution. Seasasalies tend to play a role in the
price of fuel oil as well.

2. Agree or disagree with the following statements.

1. Fuel oll is a fraction obtained from petroleurstitlation. 2. Fuel oil is
classified into six classes, according to its coB®rGasoline is the fuel type
generally used for home heating. 4. The price ef &l directly affects the price
of crude oil.

3. Answer the following questions.

1. What is the definition for fuel oil? 2. Wherefigl oil used? 3. Where is
fuel oil fraction obtained from? 4. What is thesd#ication of fuel oil? 5. What
type of fuel oil is used for home heating? 6. Whators affect the fuel oil price?

4. Complete the statements.

1. A simple definition for fuel oil is ... . 2. Fuell is a fraction obtained
from ... . 3. Fuel oil is classified into... . 4. Nof@el oil is ... . 5. Diesel oil is
the type generally used for ... .

5. Translate from Russian into English.

['oprouee — 310 KUAKUN HEPTEHNPOAYKT, UCTIOIB3YyEMbIN JIJIsi TIPOU3BOICTBA
sHEeprur. Jta (paxiys MoaydeHa B mporiecce neperonku Hedtu. ['oproyee nennt-
csl Ha 6 KJTacCoOB B 3aBUCHMOCTH OT TEMIIEPATyphl KUIIEHUs], COCTaBa U LU MpHU-
MeHeHUs. B MpOMBINUIEHHBIX LENAX MO TOPIOYMM MOHUMAETCs (ppakius, Moiy-
YeHHasl U3 ChIpoil HeTH U TsKeNee yeM OeH3uH U HeTaHOM ra3. J{u3enpHoe Tor-
JINBO OOBIYHO IMPUMCHACTCA IIPU OTOINNICHHUHU HOMCHICHPIﬁ. HCHa ropro4ero 3aBUCHUT
OT TIEH Ha CBIPYI0 HEPTh, CTOMMOCTH TIepepabOTKH, TPAHCTIOPTUPOBKH, pacrpe/ie-
JICHHA I'OPHOYCTO, a TAKIKC OT MECTA JKUTCIILCTBA 1 BPCMCHU I'OJid.

[11. Summarizing

1. Comment on:
— Fuel oil is classified into six classes.

2. Prove that:
— The fuel oil price depends on a factor suchvasdiin rural locations.
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3. Make up a dialogue on the text «Fuel oil» ughng active words and
expressions.

Text B. Heating oill

|. Vocabulary and grammar

1. Read out the following words and memorize them.

viscosity (n) BS3KOCTb, KOA(D(GHUIIUEHT BA3KOCTH
store (v) XPaHUTh, COXPAHAThH

tank (n) 0ax, ITUCTEpHA, pe3epByap
condense (V) KOHICHCHPOBATh(CsT), CIKMKATH(Cs)
color (v) IPUIaBaTh I[BET, OKPAIUBAThH

dye (n) KpacHUTellb, Kpacsilee BEIIeCTBO
distinguish (v) pasznuyaTh

solvent (n) pPacTBOPUTEID

tax (n) HaJIor

marker (n) METKa, yKa3aTellb, IPU3HAK

2. Read out these expressions several times tilrgmember them.

heating oill IIEYHOE TOTLIMBO

flammable liquid JIETKOBOCIUJIAMEHSIOLIASACS JKUIKOCTh
tank trunk aBTOLIMCTEPHA

storage tank pe3epByap-XpaHHIIUIIES

piping leak yTedka TpyoonpoBoia

fuel dye KpacHUTeNb TOILIIBA

taxed road-use diesel ABTOMOOWJIBHOE JIM3EJbHOE TOILIMBO,

o0araemMoe HaJIOTOM

3. Find pairs of synonyms.

1. low (ad)) a. carry (v)
2. deliver (v) b. high (ad))
3. store (v) c. keep (v)

4. Choose antonyms for the following words from Itle& below.
Basement (n), above-ground (adj), condense (Wy ¢a).

| bleach (v), underground (adj), disperse (v), 4tt)c |
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5. Read and translate the sentences. Explain terlumed grammatical
categories.

1. Heatingoil is a petroleum product usdd fuel building furnaces or
boilers. 2. It_is storeth tanks. 3. It concernsnvironmental problems. 4. Heating
oil is less useds an industrial fuel. 5. Heating oil produce%500BTU per
pound. 6. Heating oil was colordéy addition fuel dyes. 7. Yellow Dye 124 has
been addeds a «Euro marker» since 2002 in the European Union

6. Give the Russian equivalents to the followingdgoand word combi-
nations.

Viscosity, flammable liquid, building furnaces, masource, to deliver,
tank trunk, residential building, underground sgaréank, environmental problem,
piping leaks, industrial fuel, refinery procesd,dstribution, fuel dye, tax, road
use diesel, European Union.

1. Work with the text
1. Read the text and do the exercises that follow i

Heating oil

Heating oil is a low viscosity flammable liquid pgieum product used to
fuel building furnaces or boilers. It is the maousce of heat in many homes. It
iIs commonly delivered by tank trunks to residenttammercial and municipal
buildings and stored in above-ground storage tdoéated in the basement or
adjacent to the building. It is sometimes storednderground storage tanks but
it concerns potential environmental problems beeaidanks and piping leaks.
Heating oil is less commonly used as an indushiull or for power generation.

Heating oil is similar to diesel oil, and the prss@f refining is very similar.
During oil distribution, it condenses at betweel® 26 and 350 °C. Heating oil
produces 19,500BTU per pound (45MJ/kg) and weigBspounds per gallon
(0,72kg/l). Its flesh point is 52 °C.

Heating oil is usually colored by addition fuel gy distinguish it from
highly taxed road-use diesel. Red dyes are usuas®d in countries like the
United Kingdom and heating oil is known iaxl diesal. Solvent Yellow 124 is
added as a «Euro marker» since 2002 in the Eurdgeim.

2. Answer the questions.
1. What is heating oil?
2. What purpose is it used for?
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3. How can it be delivered to the necessary place?

4. Where is heating oil stored?

5. Why can underground storage tanks be a sousse/imbnmental problems?
6. What are specific characteristics of heating oil

7. Why is heating oil colored by addition fuel dyes

8. What fuel dyes are known? What countries arg tised in?

3. Complete the statements.

1. Heating oil is a ... . 2. It is the main source.of. 3. . It is delivered by
... and stored in .. . 4. Heating oil is similar to..5. Its flesh pointis ... . 6. Red
dyes are usually used in ... .

4. Put in the right prepositions.

1. It is commonly delivered ... tank trunks. 2. Hagtpoil is stored in ...
ground or in ...ground storage tanks. 3. It concgratential environmental
problems because ... piping leaks. 4. It condenses..250 °C and 350 °C.
5. Heating oil produces 19,500BTU ... pound. 6. Heawil is usually colored

. addition fuel dyes. 7. It is usually colored tistohguish it ... highly taxed
road-use diesel.

5. Translate from Russian into English.

IleyHoe TOIUIMBO — JETKOBOCIUIAMEHSIOIIASACS JKUJKOCTh, UCIOJIb3yeMast
JU1sl pa0OThI OOMIIEPOB U MeYeid. ITO TOIIMBO SBJISETCS OCHOBHBIM HCTOYHUKOM
Teria B JoMax. [ledHoe TOMmIMBO NMEpeBO3UTCA B aBTOLUCTEPHAX U XPAHUTCS B
pe3epByapax-xpaHwiniax. PesepByapbl MOTyT HaXOJUTHCS B MOJBANAX, a TAK-
K€ MOTYT OBbITh Ha36MHBIMU U NOJI36MHBIMU. [IeuHOE TOIIMBO PEAKO UCIIONB3Y-
eTcsl KaKk MpOMbIIUIEHHOE TorunBo. [lo mponeccy HedrenepepaboOTKu MedHOE
TOIUIUBO CXOXE C JAU3EJbHBIM TOITUBOM. OOBIYHO B NMEYHOE TOIUIMBO J00aBIIA-
I0T KPacCHBIM WM KEJIThIA KPACUTEIN. DTO MOMOIaeT pa3andarh N€YHOE TOILIU-
BO M aBTOMOOMJIBHOE AU3EIBHOE TOILIMBO.

[11. Summarizing

1. Comment on:
— Heating olil is stored in storage tanks.
— Heating oil is usually colored by addition fugkg.

2. Make up a dialogue on the text «Heating oibngdhe active words
and expressions.

108



V. Supplementary reading
1. Read the text. Try to understand it and be réadgtell it in Russian.

Oil and its combustion

The combustion of oil can take place only afténas been gasified. The
gasified oil burns when raised to a sufficient tenagpure in the presence of air.
The carbon and hydrogen unite with the oxygen efdin in a series of successive
reactions to form (if the combustion is completajbon dioxide and water. If
the combustion is not completed, owing to an ineigfit air or to the chilling of
the flame by contact with cold surfaces, carbohlvaldeposited in the form of soot.

The amount of excess air being supplied to an laihé can best be
determined by means of a fire analysis, hamely liseoving the color of the
flame. If the amount of excess air is high, thenitawill be almost white in color
and if the amount of air is reduced, the flame wahlange to yellow and then to
orange and finally to red, the last usually beingnake flame. In adjusting air
supply, a bright orange color is usually the maaisgactory, indicating an
excess of air of approximately 25 per cent.

A blue flame is obtained in vaporizing-type burneten the oil is vaporized
and mixed with air before ignition. It does not essarily indicate perfect
combustion.

Industry adopted standards determine that a domnestburner should
produce a combustion efficiency as measured bypéneentage of COn the
flue gases of not less than 10 per cent in therédbry and 8 per cent in the field
without producing smoke.

2. Translate the text in written form using a dinary.

Heat transfer

Boilers, super heaters, economizers, condensappeators, coolers, and
heaters are types of equipment that are usednsféraenergy from one fluid to
another through a metal surface that preventslaiigsffrom mixing. Since most
of this equipment operates at temperature thabmsiderably different from
room temperature, the equipment and interconnegiipong are insulated to
prevent transfer of energy to or from the atmosph€he design of heat-transfer
surface, its arrangement and the selection of tiselation material of the
equipment are based on the laws of heat transéee@mnomics.
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Heat has been defined as energy that is beingféra@d across the
boundaries of a system because of a temperatdsreti€e. This transfer may
occur through the mechanism of conduction, congactor radiation, either
separately or in combination.

Heat is transferred by conduction through a sadichaesult of a flow of
electrons which is induced by a temperature diffeee Conduction also occurs
in liquids and gases as a result of random motionatecules. Convection occurs
either because of a difference in density or bexafithe operation of a fan or
pump. The fluid flows across a hot or cold surfacel exchanges energy with
that surface.

Radiation involves the transfer of energy throughce in the form of
electromagnetic waves.

In general, a heat exchanger consists of a methlthvaugh which heat
flows from one fluid to another. Heat transfer thgh the wall follows the laws
of conduction. Heat transfer between the movingdfland the wall involves
convection, in addition to which radiation may beortant at high temperatures.

YYEBHbIV BJTOK 6 (YB-6)
«BOILERS»

Heuu:
BEI 10KHEI 3HATE. BbI 10715KHBI YMET:
1. 'pamMmaruka: — HCITOJIb30BAaTh JICKCHYECKHE W TpaMMaTH-
— CnoBoo6pasosanue (Word Building); YeCKHE HaBBIKH:
— Bunospemennsie popmer (Tenses); a) JUTS YTEHHUS U [IEPEBO/Ia TEKCTOB,;
—T'epynmuii (Gerund); 0) B MOHOJIOTMYECKOM M TUATIOTHYCCKOM PEUH.

— IIpuuactue, neenpuuactue(Participle I, II);
— ITaccurHnsiii 3a5t0r (Passive Voice).

2. Jlexcuka:

— KJIFOYEBBIC CJIOBA M CIIOBOCOYCTAHUS

o teme «Boilers».

|. Vocabulary and grammar

1. Read these international words and try to gtiess meaning.
Function (n), personal (ad)), installation (n),atteity (n), system (n).

2. Read the words and try to remember their meaning

pressure (n) necessary (adj) limit (V)
transfer (v) fit (v) source (n)
fluid (n) corner (n) combustion (n)
efficient (adj) amount (n) residence (n)
include (v) construction (n)
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3. Read out the following words and memorize them.

boiler (n) Ooriep, KoTen

vessel (n) cocya (uIst )KUIKOCTH)

circulate (v) LUPKYJIUPOBATH, IBUTAThCS 110 KPYTY
radiator (n) panuaTop; 6arapes (OTOTUICHUS)
vent (n) OTBEpPCTHUE, BEHTUJISIIUOHHBIN KaHaI
vaporizer (n) UCIIapUTEIh, yJIbBEPU3ATOP
assemble (v) KOMIIOHOBaTh, MOHTHPOBATh
copper (n) MeJIb

brass (n) JaTyHb, JKETass MeIh

steel (n) CTaJb

cast iron (n) IYT'yH

resistance (n) COIMPOTHBIICHHUE, POYHOCTD
immersion (n) MOTPY>KEHHE

4. Read out these expressions several times tilkgmember them.

steam turbine ptbin] napoBasi TypOrHa

package boiler TPaHCIOPTAOCIBHBIN KOTE

hot oil heater MAacCJISTHBIN HarpeBaTeb
hot-water heater KU THJIEHAK

steam generator [apOreHepaTop, NapoOBOU KOTEN
general (operation) life CPOK IKCILIyaTaluu

nuclear fission JIeJICHUE spa

5. Choose pairs of synonyms from the box below.
Transfer (v), type (n), include (v), assemble gry (v), residence (n),
amount (n), resistance (n).

home (n), contain (v), differ (v), arrange (v), qtity (n), kind (n),
transport (v), strength (n)

6. Choose antonyms for the following words from bloe below.
Includes (v), installation (n), cleaning (n), inthied (ad)).

pollution (n), dismantling (n), omit (v), residesit{adj)

7. Read derivatives of the following words andttrgranslate them.
Construct (v) — constructible (adj), constructiai), constructor (n),
constructively (adv).
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Resist (v) — resistance (n), resistant (adj), tidisy (n), resistor (n),
resistive (adj), resisting (adj).

8. Give the three forms of the verbs.
To have, to let, to find, to go, to fit, to get.

9. Read the sentences. Translate them into Rugailang attention to the
grammatical forms and explain them.

1. A boiler is a closegtessel in which water or other fluid is heatedler
pressure. 2. The function of the boiler is to tfanshe heat to the water in the
most efficientmanner. 3. A boiler usasrculatedhot water. 4. Steam boilers are
usedto produce steam for industrial usage such asiclga5. Sources of heat
for the boiler carbe combustion of fuels. 6. Nuclear fissioraiso useds a heat
source for generatingteam.

10. Give the Russian equivalents to the followingrae and word
combinations.

A closed vessel, under pressure, function of thielhdo transfer heat, hot
fuel, system of pipes, produced hot water, to hedbuilding, personal or
industrial use, part of a building, to circulateaiigh the pipes, circulated hot
water, forced air, types of boilers, necessaryspassembled parts, required
installation, steam boiler, industrial usage, toyva size, to be small enough, to
fit in the corner, copper, brass, steel, amounhedt, construction of boilers,
general life, sources of heat, fuel combustiongtale boilers, immersion type,
heating element, nuclear fission.

1. Work with the text
1. Read the text and do the exercises that follow i

Boilers

A boiler is a closed vessel in which water or otfeid is heated under
pressure. The function of the boiler is to trangfer heat to the water in the
most efficient manner.The hot fuel is then circetabut of the boiler through
the system of pipes.

The produced hot water is then used to heat aibgiland/or to produce
hot water for personal or industrial use. For exiangpboiler used as a heating
system in a home would have radiators in a housgadr of a building. The
boiler heats the water for use and also circuldtashot water through the pipes
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and the radiators, heating the rooms. A boiler egeslated hot water whereas a
furnace, found in many homes today, uses forceshaicirculates it through vents.

Types of boilers include steam turbines, packaderspsteam generators,
hot water heaters, hot oil heaters, boilers andnvzgrs. A package boiler is a
boiler with all necessary parts included, assemhblad ready to use. Very little
installation is required. Steam boilers are usquteduce steam for industrial usage
such as cleaning. Boilers vary in size and shapkoiler used for a residence is
going to be small enough to fit in the corner abam, whereas industrial boilers
can be large enough to fill up an entire room. 3ize depends on the amount of
heat it needs to generate and what exactly itasilised for.

Construction of boilers is mainly limited to coppérass, steel and cast
iron. Boilers have a general life of 30 — 40 years.

Sources of heat for the boiler can be combustiofueis such as wood,
coal, oil or natural gas. Electric boilers usestsice or immersion type heating
elements. Nuclear fission is also used as a heatsdor generating steam.

2. Agree or disagree with the statements.

1. A boiler is a vessel in which water is heatedarratmospheric pressure.
2. The function of the boiler is to heat the watethe most efficient manner.
3. The produced hot water is used only for buildiveating. 4. The negative
feature of the boiler is that it is always a verg Hevice. 5. Boiler is usually
made of steel. 6. Boiler fuels are wood, coal, ndfural gas, electricity and
nuclear fission.

3. Answer the questions.

1. What is a boiler? 2. What is the main functidrith@ boiler? 3. What
purposes is the produced hot water used for? 4. ld4aive hot water from a
boiler distributed? 5. What device helps to tran$feat to atmosphere? What
are the main differences in the principles of wofka boiler and a furnace?
7. What types of boilers can you name? 8. What tileesize of a boiler depend
on? 9. What materials are boilers made of? 10. What boiler general life?
11. What are the heat sources for a boiler?

4. Put in the right prepositions.

1. The water is heated ...pressure. 2. The hot futtlen circulated ... of
the boiler ... the system of pipes. 3. The size & tiler depends ... the
amount of heat. 4. Construction of boilers is malimhited ... copper and brass.
5. Boilers have a general life ...30 — 40 years.
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5. Complete the statements.

1. A boiler is a .. . 2. The function of the boilsrto ... . 3. The hot water
from the boiler is then circulated through ... . #eTproduced hot water is used
for ... . 5. A package boileris a ... . 6. A steamldaois a ... . 7. Boilers vary in
... . 8. The residential boiler is going to be ..sime, but the industrial one can
be very ... . 9. The boiler is usually made of ... . TBe operation boiler life is
... . 11. The sources of heat for the boilers are ... .

6. Translate from Russian into English.

Bolinep — 310, 3aKpbITHIA COCY/, B KOTOPOM BOJla HarpeBaeTcsl MOoJI J1aB-
neHueM. Harperas Boja 3aTeM LUPKYJIMPYET MO CUCTEME TPyO M paguaToOpOB.
Harperas Boga ucnonbs3yercs Jjisi 000rpeBa NOMEIIEHUN UM KaK UCTOYHHK ro-
psiuelt BOJbI B OBITOBBIX M MPOMBIIUIEHHBIX LIEsAX. bolaepbl paznuyarorcs mo
tumy, Gopme u pazmepy. Beibop Ooitnepa 3aBUCHT OT KOJUYECTBA TEILIa, KOTO-
poe HeoOXOAMMO MPOU3BECTH U OT LEIHU MCIOIb30BaHuA. boilnepbl 00bIYHO W3-
rOTaBJIMBAIOTCA U3 TAKUX MATEPUATIOB KaK MeJb, JJaTyHb, CTalb, 4yryH. cTou-
HUKOM Teruia JJisg Ooiepa MOXKET ObITh CrOpaHUE TOIUIMBA, AJIEKTPUUYECTBO U
sJiepHasi peaKiusi.

[11. Summarizing

1. Comment on:
— A boiler is a special heating device.
— There are several sources of heat for the boiler.

2. Prove that:
— A package boiler is one of the most convenierel®
— The size of the boiler depends on the amoun¢affihneeds to generate.

3. Get ready to speak on the topic «Boilers».

V. Supplementary reading
1. Read the text. Try to understand it and be réadgtell it in Russian.

Industrial boilers
Industrial boilers are closed vessels that useehsiource to heat water or
generate steam for industrial heating and humaliicn applications. Common
fuel sources include coal, electricity, naturalppopane gas, oil, steam or hot
water, and wood.
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There are two basic types of industrial boilense fube boilers and water
tube boilers. Fire tube boilers channel hot gaBesugh cylindrical tubes that
are surrounded by the fluid (usually water) to h€ae boiler, which is the pressure
vessel, contains the fluid. By contrast, water tbhbiers channel water through
tubes connected to a steam drum. The upper druta tieawater and generates
the steam. Fire tube boilers are less expensive wader tube boilers, but are
not suitable for applications that involve pressuabove 2,500 psig. Water tube
boilers are available in larger sizes, have faseovery times, and can handle
pressures up to 5,000 psig. Performance specditatfor industrial boilers
include heat output or capacity, maximum tempeeatoraximum pressure, and
thermal efficiency.

Industrial boilers are available in several confagions. Cast iron boilers
are suitable for low-pressure steam or hot watphegtions and typically range
in size from 25 to 200 hp. Firebox boilers are &mio fire tube boilers, but are
box-like instead of cylindrical. Industrial boilevgith steam generators transfer
heat from the primary reactor coolant system to 4Beondary steam system
without contaminating the secondary system. Radbaiers — a single-drum
construction, are better suited for high-pressy@ieations than dual (double)
drum devices. Other types of industrial boilerslude bubbling fluidized bed
(BFB), circulating fluidized bed (CFB), and presgad circulated fluidized bed
(PCFB) systems. BFB units are particularly effiti@hen burning fuels with
low heating value, high moisture and ash contefB Gystems provide the
cleaner combustion of fuels such as waste coalsplpem coke, and even
shredded (crushed) automobile tires. PCFB indudinders operate with high
efficiencies and are used at power plants thapfiigerized coal.

drum —6apaOaH, HUIMHAP, METAJUIHYECKas O0UYKa
steam drum -HapocOOpHUK, TAPOIIOIOTPEBATE
to handle -ynpaBnsaTh, onepupoBaTh

recovery time -BpemMst BOCCTaHOBIICHHS

bubbling fluidized bed «unsmuii crioit
circulating fluidized bed Hupxynmupyromuii cioi
waste coal -eTxossI yriieoboramieHus

2. Translate the text in written form using a dingry.

Super heated steam boiler
Most boilers heat water until it boils, and there teteam is used at
saturation temperature (i.e., saturated steamer8epted steam boilers boil the
water and then further heat the steam in a supseherhis provides steam at
much higher temperature, and can decrease thedheffitiency of the steam
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plant due to the fact that the higher steam tentperaequires a higher flue gas
exhaust temperature. However, there are advantagagperheated steam. For
example, useful heat can be extracted from thensteathout causing
condensation, which could damage piping and turbiades.

Superheated steam presents unique safety conbemisyer, if there is a
leak in the steam piping, steam at such high pre&smperature can cause
serious, instantaneous harm to anyone enteringjods Since the escaping
steam will initially be completely superheated vapbis not easy to see the
leak, although the intense heat and sound from audelak clearly indicates its
presence.

YYEBHbIN BITOK 7 (YB-7)
«CLASSIFICATION OF BOILERS»

Heuu:
BbI 101KHEI 3HATD. BbI 101KHBI yMETB!
1. I'pamMmaruka: — HCTIOJIb30BATh JIEKCUUECKHE U FPaM-
— CioBoo6pasosanue (Word Building); MaTUYECKHE HABBIKU:
—T'epynmuii (Gerund); a) JUT YTEHHS U TIEPEBO/IAa TEKCTOB,
— IIpuuactue, neenpuyactue(Participle I, I); 0) B MOHOJIOTHUECKOW U THATIOTHYC-
— Bunospemennsie hpopmer (Tenses); CKOM peuH.

— Mopanbsnsie rinaroiasl (Modal Verbs)
— ITaccuBHnsrii 3a50or (Passive Voice).
2. JIexcuka:

— KJIFOYEBBIE CJI0BA U CJIOBOCOYETAHMS
o Teme «Classification of Boilers».

|. Vocabulary and grammar

1. Read these international words and try to gtless meaning.
Classification (n), type (n), container (n), fom),(design (n, v), vertical (ad)),
horizontal (adj), parallel (adj), evolution (n).

2. Read the words and try to remember their meaning

Fire (n), tube (n, v), source (n), side (n, v, asipnple (ad)), efficient (ad)),
heat (n,v), complete (v), steam (n, v), pass (ncombustion (n), narrow (ad)),
pipe (n, v), appear (v), cross (n, v), furnace ghgpe (n, v), include (v).

3. Read out the following words and memorize them.

bend (n,v) crubanue, u3ruod; crudaTh, THYTh
drum (n) OapabaH, HUIHHID
header (n) KOJIJICKTOP, COOPHUK
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tower (n)
surface (n)
unit (n)

fin (n)

set (n)
firebox (n)

OarrHs

MIOBEPXHOCTh, TIOKPHITHE
arperar, yCTaHOBKa, YCTPOHCTBO
pebpo, miacTuHa

Ha0Op, KOMIIJIEKT, MHOKECTBO
TomKa (B )KapoOTPyOHBIX KOTJIAX)

4. Read out these expressions several times tilkgmember them.

fire-tube boiler
water-tube boiler
drum boiler

pressure application
sectional header
water-cooled surface
longitudinal drum
boiler header

KApOTPYOHBIN KOTEI

BOAOTPYOHBII KOTEN

OapabaHHBIN KOTEI

NpUMEHEHUE JTaBICHUS
CEKLIMOHHBIN KOJUIEKTOP

MOBEPXH. C BOJSIHBIM OXJIAXKICHUEM
IPOAOIBHBINA IUITUHIP

KOJUIEKTOp KOTJIa

5. Match the English words to their Russian eqeints.

. fin (n)

. combustion (n)
. surface (n)

. header (n)

. furnace (n)

. source (n)

. pipe (n)

~NOoO o~ WNPRE

a. KOJUIEKTOP

b. Tonka

C. TpyOa

d. mractuna

€. UCTOYHUK

f. ropenne

J. TOBEPXHOCTh

6. Find synonyms for the following words in the Hzedow.
Goal (n), popular (adj), combustion (n), evoluti@r), type (n), set (n),

frequently (adv).

burning (n)

often (adv), development (n), kind (n), number ¢ajnous (adj), purpose (n

N

7. Choose antonyms for the following words from bloe below.
Bend (v), include (v), horizontal (adj), connegt, Gtraight (adj), outside (adv),

wide (ad)).

exclude(v), inside(adv), vertical(adj), narrow(adijsconnect(v),
straighten(v), bent(ad))
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8. Give derivatives of the following words and skate them.
Side (n), bend (n), connect (v).

9. Give the three forms of the following verbs.
To be, to take, to flow, to get, to bend, to reangnto pass, to know.

10. Read the sentences. Translate them into Rupaiing attention to
the grammatical forms and explain them.

1. Boilers_carbe classifiednto several categories. 2. The fire heane
side of the container. 3. In boilers the fire ih&at the water. 4. There are tubes
passinghrough a boiler. 5. The surface area is maximlaeéins. 6. Many new
designs and shapes have appearedoilers_were recognized the building.

8. The horizontal straight tube boiler nfegve a box type header madesteel plate.

11. Give the Russian equivalents to the followingrdvcombinations and
expressions.

Fire-tube boilers, heat source, water containee-tfibe boilers, steam
locomotives, straight tube, combustion gases, matubes, surface area, high
pressure, pressure applications, thin walls, hataotube, sectional header,
steel plate, cross drum, water-cooled surfaces.

1. Work with the text
1. Read the text and do the exercises that follow i

Classification of boilers

Boilers can be classified into:

— Fire-tube boilers. Here the heat source is ingi@aubes and the water
to be heated is outside.

— Water-tube boilers. Here the heat source is @eitdie tubes and the
water to be heated is inside.

— The simple inefficient old type where there acetubes and the fire
heats one side of the water container.

In fire — tube boilers the goal is to make the Hemat as completely as
possible from the heat source to the water. Fomei@ steam locomotives have
fire-tube boilers, where the fire is inside thedund the water on the outside.
These usually take the form of a set of straighesupassing through the boiler
through which hot combustion gases flow.
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In water-tube boilers the water flows through ggéanumber of narrow
tubes around the fire. The tubes frequently hal@ge number of bends and
sometimes fins to maximize the surface area. Type of boiler is generally
preferred in high pressure applications since Hreow pipes with high pressure
water/steam inside can contain the pressure withahlls.

During the evolution of the boiler as a heat preatumany new shapes
and designs have appeared. Some of these boégpspular and widely recognized
in the trade, including the following:

1. Fire-tube boilers — horizontal return tubuldrois firebox, locomotive
boiler, vertical tube type, and residential units.

2. Water-tube boilers — both horizontal water-tabd bent tube unit. The
horizontal straight tube boiler may have a box tilpader made of steel plate,
or a sectional header each section of which cosrikettubes in a single vertical
tower. The bent tube boilerap have from one to four drums. If the drum is
parallel to the tubes, the boiler is long-longitaidrum; if across the tubes, it is
a cross drum. If the furnace is enclosed with wateled surfaces, it is a
water wall (water-cooled) furnace.

horizontal-return tube boiler fopuzonranbHbIl KOTEN ¢ 0OpaTHBIMU
JBIMOTAPHBIMH TPYOaMu

short firebox boiler -6oiinep ¢ ymMmeHbIIIEHHOH TONKOMH

locomotive boiler «oren mokomoTusa

vertical tube type boiler ¥oren BepTukaipHOTO THIIA

residential use boiler 6oiiiep GBITOBOTO HCITONIB30BAHHMS

horizontal water-tube boiler Fopr3onTanbHO-BOIOTPYOHBII KOTE

bent tube boiler 6apabannsiii koTen

. Answer the questions.

. What categories are boilers classified into?

. What is the work principle of the fire-tube l@of?

. What is the work principle of the water-tubelés
. What is the work principle of the old type botle
. Where are different types of boilers used?

. What types of fire-tube boilers can you name?
. What types of water-tube boilers are known?

~NOoO o WDNEDN

3. Put in the right prepositions.
1. Boilers can be classified ... some types. 2. Inewhube boilers the
heat source is ... the tubes. 3. The boiler hasdima bf a set ... straight tubes
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passing ... the boiler. 4. The tubes frequently haiarge number ... bends.
5. The heat flows ... the heat source ... the watefTHs type of boiler is

preferred in high pressure applications ... the marpppes ... high pressure
water inside can contain the pressure ... thin wallgoiler may have a box type
header made ... steel plate. 8. The bent tube boalghave ... one ... four drums.

4. Complete the statements.

1. There are some classes of boilers such as.In.fe-tube boilers the
heat source is ... . 3. In water-tube boilers theewist ... . 4. In old type boilers
there are no ... . 5. In water-tube boilers the tl.ﬂoequently have ... to ...
6. Water-tube boilers are generally preferred in 8. During the evolution of
boilers appeared many new ... . 9. Fire-tube botarsbe ... . 10. Water-tube
boilers can be ... . 10. The water-type boiler isegalty preferred in high
pressure applications since ... .

5. Make up sentences with the following words.
To classify, source, inside, tube, fire, bend, gues, water, shape, drum,
furnace, surface, header, purpose, narrow, towenctude, to pass.

[11. Summarizing

1. Comment on:
— Bollers can be classified into several types.

2. Prove that:
The water-tube boiler is generally preferred inhhpgessure applications.

3. Look through the text again and discuss it i@ tbrm of dialogues
using the active words and expressions. The tdpradialogues:

— Fire-tube boilers.

— Water-tube boilers.

V. Supplementary reading
1. Read the text. Try to understand it and be réadsgtell it in Russian.

Hydronic boiler
Hydronic boilers are used in generating heat tylyidar residential use.
They are the typical power plant for central heatiystems fitted to houses in
northern Europe, as opposed to the forced-air tema@r wood burning stoves
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more common in North America. The hydronic boilggemtes by way of

heating water/fluid to a preset temperature ancutating that fluid throughout
the home typically by way of radiators, baseboardtérs or through the floors.
The fluid can be heated by any means....gas, wioetipil, etc, but in built-up

areas where piped gas is available, natural gasriently the most economical
and therefore the usual choice. The fluid in theteay is circulated throughout
by means of a motorized pump. Most new systemdiiee with condensing

boilers for greater efficiency.

Hydronic systems are being used more and morewnao@struction in
North America for several reasons

— They are more efficient and more economical ttemoed-air systems
(although initial installation can be more expessilbecause of the cost of the
copper and aluminum).

— The baseboard copper pipes and aluminum fins upkiess room and
use less metal than the bulky steel ductwork requior forced-air systems.

— The copper baseboard pipes hold and releaseoteatr longer period
of time than air does, so the furnace does not tmswitch off and on as much.
(Copper heats mostly through conduction and ramhatvhereas forced-air heats
mostly through forced convection. Air has much lotiermal conductivity and
higher specific heat than copper; however, congaatesults in faster heat loss
of air compared to copper.)

— They do not dry out the interior air so much;

— They do not introduce any dust, allergens, mold(in the case of a
faulty heat exchanger) combustion byproducts inglitving space.

2. Translate the text in written form using a dinary.

There are other types of boilers, largely of his@rinterest. For example,
the Cornish boiler developed around 1812 by RicHasVithick for generating
steam for steam engines. This was both strongername efficient than the
simple boilers which preceded it. It was a cyligdriwater tank around, 27 feet
long and 7 feet in diameter, and had a coal furpdeeed in a single cylindrical
tube about three feet wide which passed centrédlygathe long axis of the tank.
The fire was tended from one end and the hot g@sesit traveled along the
tube and out of it through the other end. Thenritutated back along flues*
running along the outside of the boiler before getxpelled via (through) the
chimney. This was later improved on in the Lanaashbiler which had a pair
of furnaces in separate tubes side-by-side. This amaimportant improvement
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since each furnace could be stoked at differer¢gjmallowing one to be cleaned
while the other was operating. These designs aa#ly rerimitive fire tube
boilers, and led on to the Scotch boiler which resa popular fire tube design.

*flue (n) — merMoxon
tend (V) —HanpaBusATHCS; BECTU B OMPEICIICHHOM HAIPaBICHUH
stoke (V) —1oxaepkuBaTh OroHb (B TOMKE); 3a0pachiBaTh TOILINBO

YUYEBHbIV BIOK 8 (YB-8)

«RADIATORS»

Heuu:
BEI 10KHEI 3HATE. BbI 1071KHBI yMETB:
1. 'pamMmaruka: — HCIOJIb30BaTh JICKCHUECKUE U
— CnoBoo6pasosanue (Word Building); rpaMMaTHYeCKHE HABBIKH:
—T'epynmuii (Gerund); a) JUIs YTEHHS U TIEPEBOJIa TCKCTOB,;
— IIpuuactue, neenpuuactue(Participle I, II); 0) B MOHOJIOTHYECKOH M JHAIOTHYE-
— BunoBpemennsie popmer (Tenses); CKOMW peyH.
— ITaccuBHnsrii 3a5or (Passive Voice).
2. JIekcuka:
— KJIFOYEBBIC CJIOBA M CIIOBOCOYCTAHUS
o teme «Radiators».

|. Vocabulary and grammar

1. Read these international words and try to gtless meaning.
Circulate (v), radiator (n), convection (n), cehfedlj), patent (n), metal (adj,n),
aluminium (adj), reputation (n), comfort (n), seago), popular (adj).

2. Read the words and try to remember their meaning

Device (n), heating (n), invention (n), shape )mp (n), pressure (n),
cool (v,adj), pipe (n), replace (v), copper (n¥tritbute (v), efficient (adj), contain (v),
blow (v), noise (n), exist (v), cover (n), advarggg).

3. Read out the following words and memorize them.

radiator (n) pamuatop, 6arapes (OTOIICHHS)
seal (v,n) W3OJISIIUS; U30JIMPOBATh, 3aTIauBaTh
sink (v) omyckatb(cs1), oce1aTh

force (v) BBITOHSITh, BBITECHATh

tin (n) 0JIOBO

flow (n,v) MOTOK, CTPYHUTHCS, T€Ub
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loss (n) norepst

sense (n,v) (31.) pactio3HaBaHue, pacro3HaBaTh
energize (v) 110/1aBaTh ITUTAHKE, BKII. HAMPSIKCHHUE
bury (v) pSTaTh, CKPHIBATh, YKPHIBAThH

install (v) yCTaHaBJINBATh

conduct (v) IPOBOMTH (TEIUIO, TOK, 3BYK, CBET)
trap (V) 3aJIepP)KUBATh, YCPKUBATh

bleed (v) OTBOJHUTH, CTPABINBATH (3KHJIKOCTH )

4. Read out these expressions several times tilkgmember them.

flat radiator Oarapes ¢ TII0CKOU MOBEPXHOCTHIO
cast iron radiator yyryHHas OaTtapes

conventional radiator cTaHmapTHas OaTapes

fan assisted radiator Oartapest C BEHTUJIATOPOM

heat exchanger TEIIOOOMEHHHUK, PaIaTOp OTOIUTEIIS
thermostatic switch TEPMOCTATHYECKUI KJIaraH, TepMOCTaT
underfloor heating OTOIUIEHUE MO/ IMOJIOM

concrete layer cioii 0eToHa

supply/return pipe nojBojsmas / ooparHas Tpyoa

5. Find synonyms for the following words in the duedow.
Hollow (ad)), flat (adj), top (n), recent (ad)),ese(v).

plain (adj), modern (adj), head (n), empty (adjak(v)

6. Choose antonyms for the following words from bl below.
Cold (ad)), increase (v), advantage (n), loss (egent (adj), floor (n),
noise (n), difficult (adj), obvious (adj).

decrese (v), ceiling (n), disadvantage (n), vis(aid),
old (ad)), find (n), silence (n), easy (adj), wa(aul))

7. Give derivatives of the following words and skate them.
Pump (v), install (v), cover (v).

8. Give the three forms of the following verbs.
To rise, to give, to flow, to lose, to feed, tow|do bury, to bleed, to get.
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9. Read the sentences. Translate them into Rugailang attention to the
grammatical forms and explain them.

1. Radiator circulatelot water. 2. Radiator was inventedl855. 3. Galli
patentedradiator in Germany and the USA. 4. Then the wiatéorcedout of a
pipe. 5. Steam is easi& distribute. 6. Steam system_is ledBcient. 7. Fan
assistedadiator. 8. Fan is blowintihe air at the moment. 9. In underfloor heating
water is circulatedinder the concrete layer. 10. It is difficult tstall it in_existing
building. 11. The air will be trappedside the radiator. 12. The water cannot
rise to the top.

10. Give the Russian equivalents to the followingravcombinations and
expressions.

Heating device, to transfer heat by radiation, &dept an invention,
conventional hot-water radiator, sealed hollow metetainer, pump pressure,
to give out heat, to force out of a pipe, convettilow, cast iron radiator, to
replace with copper, aluminum fins, surface aredd less efficient, unwanted
heat loss, stem radiator, fan assisted radiatoat B&changer, thermostatic
switch, to sense the heat, to energize an eldatnicelectricity supply, produced
noise, underfloor heating, network of pipes, toybuarthe floor, concrete layer,
guiet system, unobvious system, bleed key, toh®ftadiator, trapped air, twice
per season.

1. Work with the text

1. Read the text and do the exercises that follow i

Radiators

In buildings, a radiator is a heating device whoottulates hot water or
steam from a boiler to produce heat for your hoimea building, radiators
transfer the majority of their heat by radiatiorlday convection.

The radiator was invented in 1855 by Franz Sani.G#d was the first to
produce a system of central heating and patentedtWvention in Germany and
the USA.

Conventional radiators

A conventional hot-water radiator consists of alesdahollow metal
container, usually flat in shape. Hot water entdgrene end and rises to the top
of the radiator by way of convection or by presduoen a pump.

As it gives out its heat, the hot water cools an#éssto the bottom of the
radiator. Then it is forced out of a pipe at theeotend. The air near a radiator is
heated and produces a convection current (flowfiringeaold air.
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Stereotypical cast iron radiators are not popudaraw construction. They
are replaced with copper pipes which have alumirdun® to increase their
surface area.

Steam radiators

The advantage of steam is that it flows through gipes under its own
pressure without the need for pumping. Steam @ edsier to distribute than hot
water throughout large, tall buildings like skyges. However, the steam system
Is less efficient, as unwanted heat loss is ineljitaunavoidably) greater.

Fan assisted radiators

A more recent type of heater used in homes isdaheatsisted radiator. It
contains a heat exchanger fed by hot water from hbating system. A
thermostatic switch senses the heat and energizeleetric fan which blows air
from the heat exchanger.

Advantages of this type of heater are its smad# aizd distribution of heat
around the whole room. Disadvantages are the no®#uced by the fan, and
the need for an electricity supply.

Underfloor heating

In underfloor heating warm water is circulated untlee floor of each
room in a building. A network of pipes is buriedtime floor under a concrete
layer and a gentle heat rises into the room. Tegseems are reputed to have a
high level of comfort, but are generally diffictdt install into existing buildings.
For best results a floor covering that conductg hwedl (such as tiles) should be
used. Radiant underfloor heating systems are begpmmore popular. The
system is quiet, unobvious; it is also consideredenenergy efficient.

Bleeding

All «radiant» (i.e. heat radiates from hot waterytems need to be bled
on occasion.

If air is trapped inside the radiator, the watenrga rise to the top, and
only the bottom area gets hot. A bleed key neatdpef the radiator allows the
trapped air to be 'bled' from the system, and restoorrect operation. Usually
radiators are bled once or twice per season, needed.

. Answer the questions.

. What is a radiator?

. How does a radiator transfer heat?

. Who invented the first radiator and when?

. What is a conventional radiator?

. What is the principle of its work?

. What are the advantages and disadvantagesaof séeliators?

O U WNEDN
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7. What is a fan assisted radiator?

8. What are the advantages of the fan assistedtoadi

9. How does an underfloor heating system work?

10. What should be a floor covering for underflbeating?

11. What process helps to restore correct operafiarradiator?
12. How often is bleeding necessary?

3. Put in the right prepositions.

1. Radiator transfers heat ... radiation. 2. Radiatmsists ... a sealed
container. 3. Cast iron radiators are replaced .ppep pipes with aluminum
fins. 4. In underfloor heating water is circulated the floor. 5. Radiators are
bled once or twice ... season. 6. Steam flows ...\its pressure.

4. Complete the statements.

1. Radiator is a heating device which ... . 2. A atonal hot-water
radiator consists of ... . 3. Steam system is leBsiezit, because ... . 4. Fan
assisted radiator is a device which ... . 5. Underfleeating system is installed
... . 6. The advantages of underfloor heating are:7.. .Bleeding is a process of
... 8. When the air is trapped in the system, theswat .

5. Compose sentences with the following words.
Device (n), consist (v), popular (adj), pipe (ndyvantage (n), steam (n),
fan (n), floor (n), conduct (v), comfort (n), tr&p, bleed (v).

[11. Summarizing

1. Comment on:
— All «radiant» systems need to be bled on occasion

2. Prove that:
— Underfloor heating systems are reputed to haviglalevel of comfort,
but are generally difficult to install into exisgrbuildings.

3. Look through the text again and discuss it i@ tbrm of dialogues
using the active words and expressions. The tdpradialogues:

— Types of radiators, their advantages and disddgas.

— Principles of work of different types of radiagor
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V. Supplementary reading
1. Read the text. Try to understand it and be réadsgtell it in Russian.

Radiant floor heating systems

Radiant floor heating systems are used to disgeraethrough a house or
office building by heated medium beneath (undeg floor. There are three
main types of radiant heating: electric, air, amglid. Heated medium is
pumped through pipes, heat rises from the flodhénair.

A radiant floor system can be built under a lalggrhal mass (as an insulator)
such as concrete or beneath the wooden or linofeaon If placing carpet over
the floor, it is important to use as thin carpetpassible, since the insulating
properties of the carpet will keep the radiant Hesah drifting upwards.

Electric floor systems are popular only in regiombsere electricity is
inexpensive. When using electrical heating, itllmast always advisable to use
a large thermal mass such as concrete as it acateauleat and can disperse it
during a long period of time.

Air heating systems are unpopular among the radiar heating
because of their inability to retain (hold) muchatever time. They are used
only in situations where little heat is needed.

Liquid is the most common medium in modem radikodrfheating systems.
Also known as hydronic systems, they can use amythiom oil to water as
their heat-bearing liquid. A central boiler hedte tiquid and then pumps it
through the pipes in the house.

Any type of floor may be used with a radiant flbmating system, includ-
ing hardwood, linoleum, concrete slab, tile, orywirCeramic tile is by far the
most popular, because it passes the heat easilyisaadsthetically pleasing.
When using wood, it is a good idea to treat the dvam reduce cracking or
warping (deformation).

Radiant floor heating is in use since the daysiefRoman Empire. In the
1930s Frank Lloyd Wright was the first prominentharect widely used radiant
floor systems, choosing hydronics. In addition gystem is more energy efficient
than traditional forced-air systems. Radiant flbeating systems have the added
benefits of having no visible ducts, they do ndtaduce dust into the house,
and they are completely silent. This has maddatarite in recent years.

radiant floor heating #mwkHee nmy4rcroe OTOIUICHUE
forced-air heating Bozaymaoe oTorieHne

insulating properties #301g1HOHHBIE CBOMCTBA

127



2. Translate the text in written form using a dingry.

Thetypesand position of a radiator

There are several styles of radiators that arelpopaday. The basic design
Is a single panel that contains the coil aroundctvithe hot water flows. This
design was developed to a double panel. There ang miifferent sizes so it is
not difficult to find one that fits your locatioff. you feel that a radiator is not
working to its best, then it may need bleeding.sTikithe method of removing
trapped air from the radiator. Trapped air willtres (stop) the flow of hot water
and hence reduce the heating efficiency of theatadi A radiator has a valve
that can be opened with a radiator key to let théodeak out. When the air is
released and water starts dripping, the valve @rl@sed. Ideally a radiator
should be bled a couple of times a year. Otherlenad with radiators can occur
due to internal corrosion. This can be solved loyoeng the radiator and flushing
with cold water.

One more problem can occur if a radiator is set ioproperly
(incorrectly). If set up improperly, radiators atitkeir supply/return pipes can
make loud banging noises. This is due to the pipébing on surrounding
surfaces or by sudden fluctuations (instabilityjlhed water pressure.

The position of a radiator depends on severabfactFirstly the most
important thing is how efficiently a radiator caeligder heat into a room. A
radiator heats a room by convection. The radiatamsg up and also warms the
surrounding air, the warmer air rises and coolersailrawn toward the radiator.
This means the radiator should ideally be placedra/the air can easily circulate.
So try not to tuck the radiator behind a door gofa. It means that the radiator
is likely to be in full view, so appearance becomesrmore (forever) important.

bleed (v) (bled,bled) s#ponysats, ciyckath Boay, CIIyCKaTh JIMIIHEE
JIaBJICHUE

tuck (v) —yOupath, 3aCOBbIBaTh, MPATATh

bang (n) —etyk, Tpeck, mrym

rub (n) —rpenue, crupanue
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YYEBHbIV BNOK K (YB-K)

KoHnTtpoJas o Mmoay.io

Final Test 2

|. Ykaxxute HoMepa HEBEPHBIX YTBEPKICHHI.

© 0N UAWNER:

. There are two types of heating systems: ceatr@dllocal.

. The most popular heating fuel is petrol.

. Central Heating system is common to the hot m&atpply system.

. Gas burner is a device to produce electricity.

Fuel oil is liquid petroleum product that is ted for the generation of heat.
. Heating oil is usually colored to differ it frodnesel oil.

. The main purpose of a boiler is to boil the wate

. All boilers have the same principle of work.

. Radiator can be installed in any part of a room.

10. Radiator needs bleeding twice per month.
11. Underfloor heating is in use since the daythefRoman Empire.

[I. K Hauany yTBepkJIeHUI W3 JIE€BON KOJIOHKH MOAOEPUTE UX OKOHUYAHHE

13 MPABOM.

1.

g b~ WN

(o))

All heating systems consist of : ...1
. A basic measure of heat is ...
. Local heating devices are: ...
. Natural gas consists of ...

. Gas burner is a device to ...

. The flame cab be shortened by ..

. The diesel oil is used ...

. Sources of heat boiler can be ...
0.

. methane, ethane, propane and
butane.

2 ... use of the burner ring.

3 ... heat generator, pipes and heater.
4 ... with the purpose of home heating.
5 ... outside the tubes and the heated
water is inside.

.6 ... circulates hot water from a boil

to produce heat.

7 ... self-contained heaters with manual
control.

8 ... combustion of fuels.

In water-tube boiler the heat sour&e... British Thermal Unit
IS...
10. Radiator is a heating device whictD ... to generate flame to heat fuel.
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[Il. OTBeTbTE HA BOMPOCHI.

1. What is the purpose of heating? What parts dogmpesystem consist of?
2. What types of heating system do you know?

3. Why is natural gas fuel number one in many cousf®rie

4. What are the sources of natural gas?

5. Due to what principle does the gas burner work?

6. What is heating oil?

7. What is the classification of boilers?

8. What types of radiators can you name?



MOAOVYIIb 4

| Monyss 4 «Ventilation and Air Conditioning » (IHemectp) |

| Y60 | | VB-1 | | VB-2 | | VB3 V64 | | VB-5| | V66 | | VBK |
KomnuectBo
Ha3zBanue yueOHBIX JIEMEHTOB ®dopma 3aHATUA
qaCcoB
VYb-0 | Beengenue B Moayib MIPaKT. 3aHATHE 2
VYB-1 | Pure Air for Respiration IPAKT. 3aHATHE 8
Yb-2 | Natural Ventilation NPAKT. 3aHATHE 6
VYB-3 | Ventilation Combined with Heating IPAKT. 3aHATHE 6
Yb-4 | Fans MIPaKT. 3aHATHE 8
VYB-5 | Basic Principles of Air Conditioning NPAKT. 3aHATHE 8
Yb-6 | Types of Air Conditioners MIPAKT. 3aHATHE 8
VB-K | Final Control 3a4eT 2
WTOro npakTuyecKux 3aHsITHH: 48

YB-0. BBEAEHWE B MOAYI1b

HNuTerpupyromas meib:

BEI 10KHEI 3HATE.

I'pammaruka:

1. OcHOBHBIE CTTOCOOBI CIOBOOOPA30BAHUS.

2. OMmbatnyeckne KOHCTPYKIIHH.

3. Crernenu CpaBHEHUS NMPUIIATATEIHHBIX U HAPCUUH.

4. Hemmmunbie ¢hopms rinarona (mpuvactue |, 1, repysmmii).
5. CTpanarenbHbIi 3aJ10r.

6. OyHKIHMH cTIoBa «ONE».

7.Yactu peun ¥ uX 0COOCHHOCTH.

8. CymectButenpHOE B (DYHKITUU ONPEICTICHHUS.

9. CityxeOHBIC CIIOBA M CIIOBOCOYCTAHUS.

Jlexcuxka:

1. Ba30Byt0 JIEKCUKY ¥ OCHOBHBIEC TEPMUHEI 10 TEMaM MOTYJISL.
2. Bce o cucremMax BEHTWISIIIMK ¥ BO3TYITHOTO KOHTUIIHO-
HUPOBAHHUS, BUJaX BEHTWISITOPOB U KOHJAUIIMOHEPOB, OYH-
CTKe 1 00paboTKe BO3AYXa.

BbI 10715KHBI YMET:
Hcnonb3oBark 3HaHUSA rpaMma-
THKU U JIEKCUKHU Ha Pa3IMYHbIX
JTanax paboThI:

C TeKcToM (IpU O3HAKOMH-
TEJIBHOM M H3Y4YalolleM uTe-
HUH, IPU TIEPEBO/IE TEKCTOB);
B YCTHOW peuH, Kak B (popme
JIMAJIOrOB, TaK M B MOHOJIO-
THYECKUX BBICKA3bIBAHUAX IO
TeMe «BeHTWIAIUS U KOHIU-
IIIOHUPOBAHHE BO3AyXa».

Entry Test 3
(BxomHo#i TecT)

I. K cmoBam 13 j1€BOM KOJOHKU MOAOEpUTE UX MEPEBO/I. 3AMUIIUTE HOME-

pa MOJIy4YEeHHBIX Map.

1. space (n) 1. moToJyok

2. prevent (V) 2. 3bexTuBHBIN

3. ceiling (n) 3. IpPOCTPAHCTBO, MECTO
4. rate (n) 4. 0oTHOBPEMEHHBIN
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5. provide (V)

6. simultaneous (adj)
7. fuel (n)

8. ignition (n)

9. efficient (ad))

10. pump (n)

11. combustion (n)
12. fossil (ad))

13. occur (V)

1
1

I'paMMaTHUYICCKUX SIBJICHUM.

4.
S.

0

purpose (n)
resistance (n)

5. ciydathCest, IPOUCXOIUTh

6. BoCIIaMEHEHUE

7. OKaM€eHEJbIi, HCKOITaeMBbIA
8. Hacoc

9. conpoTuBIeHUE, MPOYHOCTD
10.cTenenb, HOpMa, CKOPOCTh
11.uens

12.npenoTBpaiarth

13. TormBo, roprovuee
14.ropenue, coxokeHUE

15. 00ecnieunBaTh

[I. K ci1oBaM u3 j1eBOW KOJOHKU MOJOEPUTE CUHOHUMBI. Y OJHOTO CJIOBa

MOJKET OBITh HECKOJIBKO CHHOHMMOB. 3aITHIIINTE IMOJIYUYCHHBIC BaApUAHTEI.
1.

appliance (n)

2. install (v)

3. amount (n)
4. produce (v)
5. steam (n)

6.
7
8
9
1

piping (n)

. ring (n)
. engine (n)

purify (v)

. application (n)

a. ductwork (n)
b. device (n)

c. vapor (n)

d. utilization (n)
e. annulus (n)
f. refine (v)

g. mount (v)

h. usage (n)

I. generate (V)
J. unit (n)

k. pipeline (n)
l. motor (n)

m. quantity (n)
n. manufacture (v)

[ll. Ykaxute Homep (@, bumu C) mpaBMIIBHOTO TIEPEBOIa IO TIEPKHYTHIX

1. Water willnever comdrom the tap.

a)He J0DKHA BBLUTHBATHCS
b)ue Oynmer nuThes
C)He JbeTcs

2. Heating elements should be locaitethe coldest part of the room.

a)ObLIH OBl PACIIOIOKEHBI
b)OyayT pacmosnoxeHbl
C)10JKHBI OBITH PACIIONIOKEHBI
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3. This problem may refer to eithleeating owventilation.
a)KaK ..., Tak 4 ...
b)mubo ..., mbo ...
C)a TaKxe
4. Central heating system differs from local one.
a)OT MECTHOI
b)oT oagHOI MECTHOI CHCTEMBI
C)OT MECTHOM CHCTEMBI
5. Tiny microorganisms_calleanethanogens produce natural gas by
breaking down organic matter.

a)Ha3bIBaeMbIe
b)Ha3zbiBaN
C)Ha3bIBAIOT
6. Gas is a valuable heat source because of ilisyabi produce a long
slow burningflame.
a)ropsiiee
b)ropenue
C)ropuT
7. These two systems may be heated bybmiler.
a)TOJIBKO
b)nepBbiM
C)OHUM
8. The most commoheat source is coal.
a)OYeHb PacpOCTPaHCHHBIN
b)camerii pacripocTpaHeHHBIH
C)OOJBIIMHCTBO PACIIPOCTPAHEHHBIX
9. Insulated ducts were userthe boiler plant.
a)OBLIH HCII0Ib30BaHHBIMU
b)ucnonp3oBanuchk
C)UCTIONB3YIOTCS
10. Heatingelements can be mounted on or in walls or bundtie floor.
a)HarpeBaHue
b)aarpetsie
C)HarpeBaroIme

IV. 3anonHure mpomycku, ynoTpeOuB CJIOBO, JaHHOE B CKOOKax, B Ipa-
BUJIbHOU popme.

1. Different types of fuels are ... (use) today. BeDbject of heating is to
prevent heat ... (lose). 3. Heating is an ... (seppré of modern amenities.
4. One of the key advantages of the warm air syséem (flexible). 5. Heaters
are sometimes controlled ... (manual).
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YYEBHbIV BJTOK 1 (YB-1)
«PURE AIR FOR RESPIRATION»

Heuu:

Br1 10MKHEI 3HATD.

1. I'pammaTuka:

— CTEMEHU CPABHEHUS MPUIAraTeNbHBIX U
CpaBHUTEJIbHbIE KOHCTPYKLUH,

— CIIOBOOOpAa30BaHUE;

—repyHauil u npuyactue |l

2. Jlexcuka:

— KJIIOYEBBIE CJIOBA U CIOBOCOYETAHUS

o teme «Pure Air for Respiration».

BbI 1071KHBI yMETB!

— UCIIOJIB30BATh JICKCUYECKHUE U TPaMMaTH-
YECKHC HABBIKH.

a) JUIs TIepeBO/Ia TEKCTOB;

0) B MOHOJIOTMUYECKOW U THAIOTHYECKO# pe-
4§ 1o TeMe OJIOKa.

|. Vocabulary and grammar

1. a) Revise the names of the gases that makeeuattfosphere around

our planet.
nitrogen ['naitrigon]
argon [&:gan]
oxygen [ksidzan]
carbon dioxide  ko:bon daibksaid]
hydrogen ['haidrigan]
neon ['nion]
Krypton ['kripbn]
helium ['hi:ljom]
ozone Buzoun]
xenon ['zenn]

b) Answer the questions.

Which gases are the main constituents of the atnessby volume?
Which gas is the process of burning dependent on?

Which gas is present in large quantities in thaféar thunderstorms and why?

Increased amounts of which gas cause global wafiming
Which element is indispensable in all dioxides?
Which gas is usually used in balloons and why?

c) Complete the phrases with one of the gases.
a) lights of Las Vegas; b) a hole in the _layer; c) mask.
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2. Match the English words to their Russian eqeints.

1. asphyxia 1. ucriopuYeHHbIH, 3arpI3HCHHBIN
2. alive 2. 1OCTaTOYHBIN

3. to occur 3. HACHIIIIATh

4. vitiated 4. BObIXaHHE

5. disease 5. nerkue (aHaTOM.)

6. to expire 6. >kuBOM

7. lungs 7. 0TpeOIATH

8. to saturate 8. BBIJIBIXaTh

9. injurious 9. yaymibe (Men.)

10. to consume 10. Bpeansbrit

11. sufficient 11. caygatbcst, IPOUCXOUTh
12. inspiration 12.601e3Hb

3. Read out the following word partnerships andesgiressions several
times till you remember them.

1. carbonic acid yTOJIbHASI KHCIIOTA

2. 0n average B CpeJHEM

3. oxygen deficiency HEJIOCTATOK KKCIIOpO/1a

4. asphyxiating point MOMEHT HACTYIUICHHS YAYIIIbsI
5. human being YeII0BEK

6. at least 0 KpaiiHel Mepe

4. Read derivatives of the following words andttryranslate them.
Asphyxia (n) — asphyxiant (n) — asphyxiate (v)

Alter (v) — alteration (n) — alterable (adj) — atteve (ad))

Compose (v) — decompose (V) — (de)composition fl@cemposable (ad))
Place (v) — replace (v) — (re)placement (n) — regddle (ad))

Prison (n) — prisoner (n) — imprison (v) — impris@nt (n)

5. Choose synonyms for the following words from blos below.
Change (n); amount; substance; exhale (v); harnilfugss; enough;
happen (v); contaminated; usual

matter; sufficient; vitiated; quantity; akdion;
ordinary; expire; disease; injurious; occur
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6. Find pairs of antonyms.

1. inhale (v) a. dry

2. wet (ad)) b. adult

3. internal (ad)) C. expire

4. child (n) d. inspiration
5. expiration (n) e. alive

6. dead (ad)) f. external

7. Fill in the sentences below with an approprated from the box. Be
ready to translate the completed statements.

—

composition (n); deprive (v); vitality (n); vitiade(adj); combustior
(n); gain(s) (v); blood (n); decomposable (adjjfudiion (n); lungs (n)

1. If highly organic waste gets into drinkuagter pipe lines, hundreds
of people can get poisoned. 2. Scientists are dmsgarch into the chemical
of this unknown matter. 3. In the proceseespiration the inspire
and expire periodically a small quantity of air.Tdhe constant breathing of vitiated
air lowers and predisposes to disease. SurDidifiers the air of
moisture by condensing it onto a cold surface.&ldst a lot of in the ac-
cident. 7. Is the process of burning. 8. Ating system must ensure the
of warmth all over the house. 9. In the psecef respiration air loses
oxygen and carbon dioxide. 10. The propetilaon consists of the
warming and introduction of fresh air from withoatid the discharge of the ex-
pired and air from within.

8. Translate the following sentences paying atent:

a) Comparative Structures-

The exhaled air is nearly as warm as the bloodd&gze, drowsiness and
uneasiness occur when less than one per cent okjlgen of the atmosphere is
replaced by other matters. The more we breathemthre deprived of oxygen
and charged with carbonic acid the air in the rdd@momes.

b) Gerund and Patrticiple II-

Asphyxia can be caused by shutting out fresh amfa room or by
increasing the number of people who are consuntiegséame air. The expired
air is always saturated with watery vapor. The sphere deprived of oxygen
and charged with carbonic acid necessitates araserin the rate of breathing
and under extreme conditions causes great discorfa discharge of the vitiated
air from within may be accomplished by means ofrdpavindows, chimneys
and ventilators.
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1. Work with the text
1. Read the text and do the exercises that follow i

Pureair for respiration

Ordinary atmospheric air contains nearly 2,100gaftoxygen and 7,900
of nitrogen, and about three parts of carbonic atitl0,000 parts; expired air
contains about 470 parts of carbonic acid, and belyveen 1,500 and 1,600
parts of oxygen, while the quantity of nitrogen argbes little or no alteration.
Thus air which has been breathed has lost aboeipfey cent of oxygen and has
gained nearly five per cent of carbonic acid. Idiadn the expired air contains
a greater or less quantity of highly decomposahienal matter, and, however
dry the atmospheric air may be, the expired a@lgys saturated with watery
vapor, and, no matter what the temperature of tkeyal air may be, that of the
exhaled air is always nearly as warm as the blood.

An adult man on average breathes about sixteerstamminute and at
every inspiration takes in about thirty cubic ingloéd air, and at every expiration
exhales about the same amount. Hence, it folloasahout 16 cubic feet of air
are passed through the lungs of an adult man éwary, and become deprived
of oxygen and charged with carbonic acid to thewamhof nearly five per cent.

The more nearly the composition of the externabpproaches that of the
expired air, the slower will be the diffusion ofrlbanic acid outwards and of
oxygen inwards, and the more charged with carbacid and deficient in oxygen
will the blood in the lungs become. Asphyxia tagtsce whenever the proportion
of carbonic acid in the external air reaches tancpat, providing the oxygen is
diminished in like proportion, and it does not reativhether this condition of
the external air is produced by shutting out fraistfrom a room or by increasing
the number of persons who are consuming the samerdy permitting the air
to be deprived of oxygen by combustion by a fire.

A deficiency of oxygen and an accumulation of carboacid in the
atmosphere produce injurious effects, however, lbafpre the asphyxiating
point is attained. Headache, drowsiness, and umesssioccur when less than
one per cent of the oxygen of the atmosphere isaced by other matters, and
the constant breathing of such an atmosphere lowlgy and predisposes to
disease. Therefore, every human being should haisdpby proper ventilation,
with a sufficient amount of fresh air. Every aduidividual ought to have at
least 800 cubic feet of air-space to himself, dmsl $pace ought to communicate
freely with the external atmosphere by means ofatlior indirect channels.
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Hence, a sleeping-room for one adult person shooidde less than nine by ten
feet in breadth and length and nine feet in heig¥tat occurred in the Black
Hole at Calcutta is an excellent illustration of #ffect of vitiated air. One hundred
and forty-six Englishmen were confined in a roorghéeen feet square, with
two small windows on one side to admit air. Tenrsafter their imprisonment,
only twenty-three were alive.

2. Look through the text again and name:
a) international words;
b) key words.

3. Which of the following problems were not mengdnn the text?
a) composition of air;
b) the tragedy in the Black Hole at Calcultta,
C) respiratory problems with adult people;
d) lung cancer;
e) the rate of breathing;
f) reasons for oxygen deficiency;
g) injurious effects of vitiated air;
h) sufficient air-space for an individual;
1) the temperature of the exhaled air;
]) direct and indirect air channels in ventilatisygstems.

4. Answer these questions.
1. How much oxygen and carbonic acid does themit@ir normally
contain?
2. What happens to the air when it is consumekumgan beings?
3. When does asphyxia take place?
4. What injurious effects can oxygen deficiencyduce?
5. Is carbonic acid harmful of itself?
6. What is the main conclusion of the article?
7. What happened in the Black Hole at Calcutta?

5. Fill in the sentences with suitable prepositions

1. His clothes were completely saturated _ swgahn adult man
average breathes about sixteen times a minutehe3 aimosphere which is de-
prived __ oxygen and charged ___ carbonic aciccaase serious health prob-
lems. 4. If the blood is deficient _ oxygen, aygen mask should be used.
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5. Constant breathing of vitiated air lowers vitalind predisposes _ disease.

6. Every human being should be supplied __ aceffi amount ___ fresh air.
7. The kitchen is three by four meters ___ breadlith length and three meters
____height.

6. a) Revise the meaning of the following wordsousethe text.
while —B To Bpems kak; Torma Kak
thus —rakum o6pazom
hence -enenosarensHo (hence it follows that... erciona cienyer, uto...)
whenever Bcskuii pa3 Koraa, Korjaa Obl HU
providing —pu yclioBuH, 4TO; B TOM Cllydae, €Cliu
whether —m

b) Look through the article one more time tadfisentences with the
words from part a. Make sure you can translate twehout any problems.

c) Translate the following sentences payingcspeattention to the

underlined words.

1. That region has plenty of natural resources enhis one has none.
2. We do not own the building. Thuse can't make any major changes to it.
3. Microwaves have become cheaper and hemme people buy them. 4. The
roof leaks whenevat rains. 5. We'll buy everything you produce, ydding the
price is reasonable. 6. They did not know whetherlaboratory was equipped
with air purifiers.

7. Translate into English.

ATMOC(I)CpHBIP'I BO34yX COCTOUT U3 pAda I'a30B, BKIIOYAA KHCJIOpOO, a30T
u yFJICKI/ICJIHﬁ raz. B MMpoUeCCC AbIXaHHA 00BeM KHUCJIOpOoaa U YFOHLHOﬁ KHCJIO-
Thl B aTMOC(I)epe MCHAIOTCA, TOT'Jd KaK KOJIMYCCTBO a30Ta HE IPCTCPIICBACT
cepbe3HbIX u3MeHeHui. [Ipu kaxmaoM BIoXe BO3AyX TepseT Ookojo S % kucio-
poaa. B KOHIIC KOHIOB, €CJIM B KOMHATy HC IIOJACTCsA CBEXKUH BO34YyX, B aTMO-
C(bepe BHYTpU IIOMCIICHHUS HAYWMHACT HC XBaTaTb KHCJIOPOA. Hakomnenue
YFOHLHOﬁ KHCJIOTBI MOYKET BBLI3BIBATH OOJIBIIION I[I/ICKOM(I)OpT, a TaKXXE ToJIOB-
HYI0 00JIb, COHJIUBOCTh U JAPYrue mpobiieMbl cO 370poBbeM. [1oaTOMY H0IKHAS
BCHTUJIIALIUA Kpaf/iHC Ba’XHa B )KU3HU moz[eﬁ.
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[11. Summarizing

1. Discuss the text first in pairs, then in theugroconsider:

a) the alteration the air undergoes in the prooéssspiration;

b) the influence of vitiated air on human healtid dhe importance of
proper ventilation.

2. Get ready to speak about the problem of airamomtation and the
importance of pure air for respiration.

V. Supplementary reading
1. Read the text. Try to understand it and be réadgtell it in Russian.

Proper ventilation isgood for your health and addsto your quality of life

Air quality standard defines acceptable indoorgaiality (IAQ) as air in
which there are no known contaminants at harmfuiceatrations and with
which a substantial majority (80 per cent or mare)he people do not express
dissatisfaction. This definition clearly statestttiee indoor air should be classified
as fresh and pleasant by building occupants. Esdayypeople spend an average
of 20 hours indoors, some 12 hours of which aretsimside their own homes.
Approximately 20 mi of fresh air are required edabur. For smokers, this
amount increases to 30 mi. At the same time, apeuson household produces
10 to 12 litres of condensation every day, all dick weights heavy on the air
indoors. Controlled ventilation is the best recipeboth your good health and
the building itself. These systems make sure theam circulate and eliminate
air pollutants which could otherwise cause illn€ssntrolled ventilation regulates
humidity before it turns into damp on the wallsstilation is simple, and used air
is directed out of the house directly through aermal wall or through an air shatt.

For optional air circulation, fresh air grilles door grilles should also be
fitted: ventilation needs a fresh air supply.

Air ventilation for particulate and gaseous contaamt control.Airborne
contaminants are classified as vapors or aerosolg]s or particulates, and
various gases, and come in a variety of parti@&erent technologies ranging
from mechanical filters and electronic air cleartergas-phase filtration can be
used, depending on the type and size of contansrmatent.

— Mechanical filters made of glass fiber and othedia are most commonly
used for particle removal. However, these filtaws @ot effective for submicron
indoor air contaminants.
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— Electronic air cleaners are more efficient intadpg submicron-size
particles. However, these air cleaners produce @ze@hich may be harmful to
human health if the devices are not maintainedogredated properly.

— Gas-phase filtration is ideal for the removalgaseous contaminants,
tobacco smoke components, formaldehyde, and wlatijanic compounds.
However, there are some drawbacks in using gasdilCarbon monoxide and
carbon dioxide are not controlled. When the filtexdia are spent, they must be
replaced. And, above all, there is an increasea@araiing cost because of higher
pressure drops through the gas filters.

2. Find answers to the following questions.

1. What is acceptable indoor air quality?

2. What are the objectives of controlled ventilatio

3. What types of technologies are used for contantinontrol?

4. What are mechanical filters like?

5. What are the advantages and disadvantagesotrioslie air cleaners?
6. What is gas-phase filtration like?

YYEBHbIN BITOK 2 (YB-2)
«NATURAL VENTILATION»

Heumu:
BEI 10KHEI 3HATE. BbI 10715KHBI YMET:
1. 'pammaruka: — HCTOJIB30BaTh JIEKCUYECKUE W TpaMMaTH-
— CYIIECTBUTEIBHOE B (PYHKITMH ONIPEACTICHUS; | YECKUE HABBIKH:
— YaCTHU pPeYH U UX OCOOCHHOCTH. a) JUIs TIepEBO/Ia TEKCTOB,;
2. Jlexcuka: 0) B MOHOJIOTHYECKOM M AMAJOTHUECKON pe-
— KIJIIOYEBBIC CIIOBA M CJIIOBOCOYETAHMS IIO | YU IO TeMe OJIoKa.
teme «Natural Ventilation».

|. Vocabulary and grammar

1. Read out the following words paying attentiorthteir pronunciation.

accomplish JkAmplif]
temperature ['tempfi]
excessive [ik'sesiv]
approximately  §'proksimotli]
mechanism ['mednizm]
intermediate Jinto'mi:diot]
direction [di'reln]

to utilize ['ju:tilaiz]
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2. Match the Russian words on the left with thewmiealents on the right.

1. paznuuHbIi

2. 00beM

3. KOJIMYECTBO

4. 11eHHOCTD

S. yBEIIMUUBATh

6. nepeHOCUMBI MO BO3AYXY
7. OTOK, T€Yb

8. BeTep

9. nBuraTh, MEpeMeaTh
10. nefiTpanbHbIN

11. ynoO6ubIit

12. BEITYCKHOE OTBEPCTHE
13. BmyckHOE OoTBepcTHE
14. npuunHa; BbI3bIBATh
15. ecrecTBeHHBIN
16.ypoBeHb

a. convenient
b. level

c. wind

d. to move
e. neutral

f. natural

g. cause

h. amount

I. outlet

J. to increase
k. volume

l. airborne
m. flow

n. different
0. value

p. inlet

3. Think of synonyms for the following words.
guantity, to use, various, to fulfil

4. Find antonyms for the following words.
artificial, to decrease, negative, inlet

5. a) Memorize these word combinations.

1. aspirating effect
2. storm-tight

3. weather-proof

JIOYCTOUYUBBIN

b) Translate on analogy.

BBITSDKHOU d(PekT

CIIOCOOHBIN BbIIEP)KUBATh CUJIbHBIM BETEP, BETPOYC-
TOWYHBBIN

YCTOWYHMBBIA MPOTUB aTMOC(HEPHBIX BIUSHUHN, MOTO-

chilling effect; an aspirating ventilator; airtiglbbntainers; a watertight
watch; measures to make your home weather-tightjllatproof car; an oven-
proof dish; a soundproof room; rainproof clothing
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6. Determine the part of speech of the underlin@ddsa: Translate the
sentences into Russian.

1. Temperature_differencesetween inside and outside cause natural
ventilation._Differentforms of roof ventilators are available. Naturahtilation
differs fundamentally from artificial ventilation. 2. Wireffect causesexcessive
ventilation. Temperature difference is the mainseaf air motion. Ventilation
in summer is_causeainly by wind effect. 3. Roof ventilators are lbsb that
the wind_increasethe flow by an aspirating effect. Natural ventoatplays an
increasinglyimportant role in building practice. The role of aonditioning in
industrial plants is constantly increasingjhe temperature of the air has
increasedconsiderably. Our experiment has proved a considerincreasen
air temperature in these conditions. 4. The wind loa_utilizedto move large
volumes of air. The_utilizatiof temperature difference in this case is very
important.

7. Translate the following word partnerships.
Roof ventilators; air quality; temperature diffecen window openings;
wind effect; air flow; ground level

1. Work with the text

1. Read the text and do the exercises that follow i

Natural ventilation

Ventilation is the process of «changing» or replg®f air in any space to
remove moisture, odors, smoke, heat, dust, andraiedoacteria. It is one of the
most important factors for maintaining acceptalol@opr air quality(IAQ) in
buildings. Methods for ventilating a building mag Hivided into mechanical /
forced and natural types.

Natural ventilation is the ventilation of the preses with outside air with-
out the use of a fan or other mechanical systeonsh &ind of ventilation can be
accomplished fairly well by making use of the wiad of the temperature dif-
ferences between the inside and outside. Indusmiédings are often designed
with no other ventilating systems, the air enteringpugh open windows and
leaving through skylights, roof ventilators or atlopen windows.

The wind can be utilized to move large volumes ulgfothe building in
summer, when the temperature difference is smdllohifittle effect in ventilation.
In winter, on the other hand, the temperature diffee can be made use of,
whereas the wind effect would cause excessiveladon.
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In designing for natural ventilation the windowsshl be arranged with
approximately the same amount of opening all sideshe building, and
convenient operating mechanisms should be providethe adjustment of the
window openings.

Ventilation in summer by wind effect is for the masrt a horizontal air
flow, but ventilation through temperature differens largely a vertical movement.
In the latter case, there must be openings badtheatop of the building, such as
roof ventilators or monitors for the escape of aimgd other openings near the
ground and outward near the roof. Thus it folloWattthere is an intermediate
neutral zone where the tendency for the air to féather in or out (because of
temperature difference) is zero, and openings ttearintermediate level are
much less effective than openings at the roof andrgl levels. The amount of
air that will flow through the building because thie temperature difference
depends also upon the amount of openings.

Roof VentilatorsVarious forms of roof ventilators are availablbey are
S0 constructed as to be storm-tight and to pemmitoutflow of air regardless of
the direction of the wind, and some of them ardt lsa that the wind actually
increases the flow by an aspirating effect. RooftNe&tors are of real value in
providing a weather-proof exit for the air. They wnlat provide a positive flow,
however, but are dependent upon the effect ofdimpérature difference and the
aspirating effect of the wind.

2. Translate the fifth paragraph of the text intivg.

. Look through the article to find answers to fiblowing questions.
. What is ventilation?

. What main types do ventilating methods fall ihto

. What is natural ventilation?

. What effects are used in accomplishing natuzatilation?

. When is the wind effect used?

. When is the temperature difference used?

. What does the amount of air depend on?

. How are roof ventilators constructed?

. What purposes are roof ventilators utilized for?

O~NO OOl A~ WNPEFEW

4. Fill in the right prepositions.
1. In natural ventilation the air enters a building open windows and
leaves skylights or roof ventilators. 2. Hegitmust be provided human
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comfort in cold seasons. 3. Attic vents are insthll __ the top of the building.

4. The amount ___ air that will flow through thalBung because __ the tem-
perature difference depends also __ the amoupeafings. 5. Roof ventilators
ensure the outflow of air regardless __ the dwaabf the wind. 6. Roof venti-

lators are real value providing a weatmeodexit for the air.

5. Translate from Russian into English.

1. KonnuecTBO BO31yXa, MUPKYJIUPYIOMIETO MO MTOMEIICHUIO, 3aBUCUT OT
PaCIoJIOKEHUST BEHTUJISIITUOHHBIX OTBEPCTUH. 2. B e€CTEeCTBEeHHON BEHTHIISAIIUU
UCIIONIb3yeTCs Kak A (EeKT BeTpa, Tak U pa3HUIlA TEMIEPATyp BHYTPU U CHAPY-
xu 31aHus. 3. Llenb BeHTIWISAIHY 3aKTI0YAeTCsl B YCTPAHEHUW U3TUIITHEH BIIaru
W TerJia, MbUIM, HEMPUATHBIX 3allaXxOB U BPEIHBIX OaKTepUil, HAXOSAIUXCS B
Bo3ayxe. 4. VIcKycCTBEHHAs WJIM MEXaHMYECKasi BEHTUJISAIUS UCTIOJIb3YeTCs IS
TOTO 4TOOBI KOHTPOJIMPOBATH KA4E€CTBO BO3/lyXa B MOMeELIEHUU. S. OTHON BEH-
TUJISIIIUA HE JOCTATOYHO YTOOBI BBITIOJIHUTH TMOJIHYIO OO0pabOTKYy BO3dyXa.
6. KoHaunuoHephl Bo31yXa CUJIBHO LIEHATCS B J)KapKUX CTpaHax, rie NMpuoau3u-
TenbHO 85 YoHaceneHus Moab3YIOTCS UMHU U JIHEM, U HOUbIO. /. BIyCKHbIE BeH-
TWISIIUOHHBIE OTBEPCTUS TO3BOJSIOT CBEXEMY BO3/YXY IOCTYIATh B 3/IaHUE.
BrinyckHble OTBEPCTHS, C IPYTrOM CTOPOHBI, MO3BOJISIOT 3arPSI3HEHHOMY BO3.1Y-
Xy MOKUJATh MOMEIIICHUE.

[11. Summarizing

1. Get ready to discuss the text, consider:
a) effects used in accomplishing natural ventitgtio
b) the effective arrangement of ventilating opesnijng
c) peculiarities of roof ventilators.

2. Make up the plan of the text. Mind that there taree traditional types
of plans:
1) your plan may consist of word combinations,dgample:
a) the role of oxygen in the atmosphere;
b) the function of nitrogen
2) it may consist of statements, for example:
a) Oxygen cleans blood.
b) Nitrogen dilutes oxygen.
3) or your plan may consist of questions:
a) What is the role of oxygen?
b) What function does nitrogen perform?
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3. Get ready to speak on the topic «Natural véintiia. Make use of your plan.
V. Supplementary reading
1. Read the text. Try to understand it and be réadsgtell it in Russian.

What are attic vents?

Attic vents are an essential part of maintainingliy construction in a
home because they provide the air circulation thatecessary for preventing
problems. Attic vents serve a specific purpose yeand. There are different
types of attic vents that are designed to be ust#ddifferent types of roofs and
home construction, and their installation and penence are required to meet
certain building codes.

There are two principal types of attic vents: —ak# vents and exhaust
vents. The intake vents allow fresh air from owgsiide home to enter the attic,
and the exhaust vents allow the air to escape.eTéer different types of intake
attic vents, includingablevents,soffit vents andstaticvents. The type references
the location of the vents.

Gable vents are installed in the gable end jusiviboéthe roof peak. These
are the least efficient style of intake vents. Beknts are installed in the soffit
and can be evenly spaced or run the continuoughenfgthe roofline. Static
vents are any other type of vents installed diyeatio the roof and are designed
with a hood to keep rain out and sheet metal ffaglto prevent leaks in the
roof. The efficiency of any intake vent dependsitsriocation and the number
of vents present.

Exhaust vents are the attic vents that allow aiedoape. The exhaust
vents may bestatic or turbine. Static exhaust vents allow the air to escape with
no powered assistance, while turbine vents useader of wind to move the
air. Turbine vents can often be seen spinning enrdloftops of homes in any
neighborhood and are efficient at moving the air.

The main purpose of attic vents is to prevent mogstouild up from
condensation in the winter time, which could leadamaged wood and insulation,
rot, and mildew or mold, and to relieve extremethmald up in the summer.
Without proper ventilation in the summer, the amperature in an attic can easily
exceed 100 °F (38 °C), which causes a home’s deatr@onditioning to run
harder than necessary to cool the home as wekhwasrng damage to the wood,
roofing, and other building materials over time.
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The attic ventilation systems in new home consikoucare inspected by a
building inspector upon completion, and older haneentilation systems
should be inspected during a whole house inspegir to purchase. If you
have lived in your home for a long time or haveandwad a whole house inspection,
you can call an inspector or licensed roofing comypt® check the efficiency of
your attic vents. If you have no attic vents iriethlthey would prove a worthwhile
investment.

YYEBHbIV BJTOK 3 (YB-3)
«VENTILATION COMBINED WITH HEATING»

Hemu:
Bb1 10MKHEI 3HATD. Br1 1071KHBI yMETB!
1. 'pammaruka: — HCTIOJIB30BATh JICKCHYECKHE M TpaMMaTH-
— CYIIECTBUTENILHOE B (DYHKIIMHU OTPEICIICHHS; | YSCKUE HABBIKU:
— YaCTH PEYH U UX OCOOCHHOCTH; a) JIJIs IepeBo/ia TEKCTOB,;
— cydduxcanbHOE CTOBOOOpa3OBaHUE; 0) B MOHOJIOTHYECKOW U THATIOTUICCKOMN
— maccuBHBIH 3anor (Passive Voice). peuu 1o TeMe OJI0Ka.
2. Jlexcuka:
— KJIFOUEBBIE CIIOBA U CIIOBOCOYECTAHUS
no reme «Ventilation Combined with Heating».

|. Vocabulary and grammar

1. Match the Russian words on the left to theinaants on the right.

1. cHaOxaTh a. to introduce
2. moreps b. size

3. yCTaHaBIMBAThH C. to determine
4. nocTaTOYHbIN d. satisfactory
5. pa3zmep e. loss

6. BBOAHTH f. to supply

7. xaHal, Tpy0a, BO3AyX0BOJ g. glass

8. ompenensaTh h. to install

9. yIOBNETBOPUTEIBHBIN I. sufficient

10. HyxHSS TATa J. duct
11.yreuka k. case

12. crexio l. leakage

13. cayyait m. downdraft
14. mpoBoauTh n. to supersede
15.3aMeHATh, BEITECHATD 0. to convey
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2. Translate the following sentences into Rusdizetermine the part of
speech of the underlined words.

1. Sometimes it's advantageous_to instlhumidifiers instead of costly
air conditioners. It is necessary to counteractcthld downdraft at the windows
if no radiators are installe@. The air is introducenhto the space after complete
treatment. The_introductionf fresh air into the premises is a very important
task. 3. The temperature of the air supptethe room is determined by the heat
requirements. The students of our faculty studysgagply, heat supplyentilation
and other subjects.

3. Find an appropriate synonym for each word froenkiox below.
To provide; enough; to determine; dimensions; hajpfan; to control;
pipe; outdoors; to neutralize; objective (n); headert.

to define; radiator; sufficient; to counteract; dysize; to handle; advantageous;
to supply; purpose; outside; ventilator; duct

4. Translate the following word partnerships.
Fan system, heat loss, room temperature, offiddibgs, heat requirements,
unit heaters

5. a) Study these problematic words.

remainder (n) OCTaTOK

likelihood (n) BEPOSITHOCTh

so that (conj) YTOOBI

altogether (adv) COBCEM, COBEPIIIEHHO

b) Translate the following sentences paying attartt the items in question.

1. Please pay half the money now and the remainden you receive the
goods. 2. There is very great likelihood of heatsl@lue to poor insulation.
3. She was wearing dark glasses so that nobodydweubgnize her. 4. At the
age of 55 he stopped working altogether.

1. Work with the text

1. Read the text and do the exercises that follow i
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Ventilation combined with heating

Sometimes it is advantageous to have the fan sysipply part of the heat
loss (about one-third) and to install radiatorsaddize sufficient to care for the
remainder. The air is introduced at somewhat ablo@oom temperature, so that
there is less likelihood of uncomfortable draftds@) the room temperature is
likely to be better regulated, because thermostatsgrolling the temperature of
air in ducts usually work more accurately than éhosntrolling radiators.

Still another method is to omit the radiators adtibgr and supply all the
heat from the fan system. The temperature of theugplied to the room is then
determined entirely by the heat requirements. Aesgsof this sort is fairly
satisfactory; but in buildings where the occupamiist be located near the windows,
as in schools and office buildings, it is quite e&sary to counteract in some
other manner the cold downdraft at the windowsafradiators are installed.
This downdraft, caused by the inleakage of air thiedchilling effect of the cold
glass, is always a factor to be reckoned with.

Sometimes the fan system is installed for heatumpgses only, ventilation
not being designed and no fresh air is drawn fratside. The fan system in this
case is designed to handle only the amount ofesded to convey the necessary
heat. This is sometimes termed the «hot-blast»esysFactory buildings and
other large spaces not densely occupied may bedeaathis way, although unit
heaters have largely superseded the central fa@nsys factory buildings.

2. Look through the text and name:
a) international words;
b) engineering terms;
c) key words.

3. Scan the article one more time to find the sede that tell us:
a) how room temperature is regulated,;
b) what fan systems are used for;
c) how factory buildings are heated;
d) why it is advantageous to combine heating wéhtivation.

4. Decide whether the following statements are tuéalse. Correct the
false ones.

1. Ventilation is sometimes combined with heationgthieve better venti-
lating results.

2. Approximately two — thirds of the heat loss snpensated by the fan
system and one-third is provided by radiators.
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3. If there are no radiators in the building, tha ystem can be made to
supply all the necessary heat.

4. The fan system alone is not enough to counténactold downdraft at
the windows.

5. The fan system always provides the space wabhfrair drawn from
outside.

5. Complete the sentences with the correct forthefword in brackets.
Be ready to translate them.

1. The (to install) of this apparatus is fairly gl 2. The purpose of air
conditioning is to make the air in buildings moe®rpfort) and healthful for
human beings. 3. We should prevent a (leak) ottweste into the sea. 4. What
are your (to require)? 5. It is (advantage) to engrgy efficient equipment. 6. Is
the air (to introduce) stopped?

6. Find examples of the Passive Voice in the text.

7. Translate into English.

1. Ero cmepTh Obu1a BbI3BaHA MoTepel KpoBH. 2. KakoBbl pa3zMepsl 3ToH
koMHaThI? 3.KadecTBO 3TOro CTeKjIa HEYMOBIETBOpUTENbHO. 4. OcoObie TepMO-
cTaThl B Oarapesix MOMOTaloT PeryJMpoBaTh TeMIepaTypy B 3maHusX. 5. bara-
peH, KaK MpaBWiIO, pacloJiararoTcsl Moa OKHamMH. 6. MBI JOJKHBI MPUHATH BO
BHUMaHUE Pa3HUIly TEMIIEpaTyp BHYTpU U CHapyxu 3aanus. /. Hosble sHEpro-
cOeperaroliye TEXHOJOTUN BBITECHSAIOT cTapbie. 8. TpyObl MpoBOIAT ropAvYyro
BOAY OT Ooiinepa k GaTapesim.

[11. Summarizing

1. Write a brief summary of the text.

2. Prove that it is advantageous to combine veintiiavith heating.

3. Get ready to speak on the topic «Ventilation looed with heating».

V. Supplementary reading
1. Read the text. Suggest a suitable title for it.

There are some types and the general arrangemewsteins used for the
ventilating and air conditioning of different kind$ buildings.
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Although summer air conditioning has made the gstaimpression on
the public mind, there is a large field for winter conditioning and for systems
that give ventilation only, without much if any &tenent of the air. Ventilating
and air conditioning systems are naturally divided four classes:

1. Ventilating systemsThe present definition of ventilation as distin-
guished from air conditioning is not very exactt bentilation is generally taken
to mean the circulation of air without much if amgatment other than heating it
to the proper temperature.

2. Winter air conditioning This includes cleaning, heating, humidifying
and circulating of air.

3. Summer air conditioninglhis includes cleaning, cooling, dehumidifying
and circulating.

4. Complete air conditioningThis includes both the winter and the summer
functions.

Ventilation is used where the refinements and gt af air conditioning in
its more complete forms are not believed to beifigdt The circulation of
untreated or partially treated air accomplishesesofrthe objectives of air condi-
tioning, such as the reduction of odors, but cawoatrol the effective tempera-
ture except through a limited range of conditions.

Winter air conditioning, since it does not requiastly cooling or dehu-
midifying apparatus, is used in office buildingsp® auditoriums, schools and
residences where the people do not feel that surcomding is justified. Summer
air conditioning alone is used in offices, smatires and other places where the
cooling effect is primarily sought. Such buildingiten depend upon window
ventilation in all other seasons. Complete air @mdng is used in theatres,
some office buildings, large department storesahdr buildings where both the
summer and winter features are desired. The ctroahditions, of course, influence
the extent to which each kind of air conditionisgound necessary.

2. Translate the last paragraph of the articleritten form using a dictionary.

. Look through the text again and find answetbkédollowing questions.
. How are ventilating and air conditioning systamaally divided?

. What does ventilation generally mean?

. What does winter air conditioning include?

. What does summer conditioning embrace?

. What does complete air conditioning consist of?

. Where is winter air conditioning used?

OO WNPEFEP W
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7. Why is winter air conditioning used in thesecels?
8. What does each kind of air conditioning depen® o
9. Which air conditioning system is the most acablat in our climatic

conditions?

4. Get ready to retell the text in Russian.

YYEBHbIV BJTOK 4 (YB-4)
«FANS»

Hemnu:

BEI 10KHEI 3HATE.

1. I'pammaruka:

— stonewall constructions;

— OCHOBHBIE CIIOCOOBI CIIOBOOOPA30BaAHUS;
— maccuBHBIH 3anor (Passive Voice).

2. JIexcuka:

— KJIFOYEBBIE CJI0BA U CJIOBOCOYETAHMS

o teMe «Fans».

BbI 10715KHBI yMETB:

— HCIIONB30BaTh JIEKCUYECKUE U TpaMMaTH-
YeCKHE HABBIKH.

a) JJIs1 TIepeBO/Ia TEKCTOB;

0) B MOHOJIOTHYECKOH M AMAJIOTHUECKOM pe-
YU 110 TeMe OJIOKa.

|. Vocabulary and grammar

1. Match the following English words with their Riien equivalents and

memorize them.

3. oCIeNyIONTUi, TOCIEI0BATEIHHBIN
4. IpuYrHA; BBI3BIBATh, OBITH IPHYUHOU

6. ynoBaeTBOpsITH (TpeOOBaHMSIM), COOTBETCTBOBATH,

1. cause (n/v) 1. noaxoasauumii, roIHbIN
2. blade (n) 2. CUpeHa, CUrHaJl
3. circumference (n)
4. exceeding (ad))
5. siren (n) 5. monacth
6. successive (ad))
TOJMTHCS
7. suit (V)

8. suitable (ad))

7. OKPYXHOCTB, niepudepusi, IepuMeTp
8. orpoMHBIii, 6e3MepHBIi

2. Read the chains of derivatives and translat®a the

a) To consider — considerate (adj) — inconside(at§) — considerately
(adv) — inconsiderately (adv) — considerable (adpconsiderable — considera-

bly (adv) — consideration (n) — considering (prep).

b) To consist — consistency (n) — inconsistency—-{rgonsistent (adj) —

inconsistent (adj) — consistently (adv) — incoreifly (adv) — consistence (n).
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c) To deliver — delivery (n) — deliverance (n).
d) To resist — resistible (ad)) — irresistible {jadjresistance (n) — resistless
(ad)) — resistant (adj).

3. Form adjectives from the following adverbs. Btate them into Russian.
Commonly, essentially, considerably, sufficientigually, progressively,
relatively, mainly.

4. Check each other whether you know the wordssdtnd:
a) the words formed with the help of conversionm @eamplecool (ad)) —

to cool(v));
b) the words formed with the help of affixes (tlsasuffixes and prefixes).
1. angle (n) yroJ
2. axial (adj) 0CeBoi
3. blower (n) BEHTUJISTOP, BO3IYXOTyBKa
4. casing (n) KOXKYX, QpyTisp, obmmBKa, kKopoOka
5. coail (n) 3MEEBHK, KOJIbIIO, KaTyIlIKa
6. direction (n) HaIpaBJICHUE
7. discharge (n/v) BBIITYCKHOE OTBEPCTHE, BBIXOJI, BHIMTYCKATh
8. duct (n) TpyOa, MPOTOK, KaHaI
9. humming (adj)) KYDHOKAIIAN, Ty ISR
10. essentially (adv) TI0 CYIIIECTBY
11. exact (ad)) TOYHBIN
12. extend (V) IPOTATHBATh, BHITATHBATDH, PACIIUPSITH(Cs)
13. mount (v) yCTaHaBIMBaTh, MOHTHPOBATH
14. operate (v) paboTaTh, IPUBOINUTH B JICHCTBHE
15. overcome (V) IPEeBO3MOraTh, IPEOI0JI€BATh
16. pitch (n) ypOBEHb, CTEIEeHb, CHJIA, BBICOTA
17. scroll (n) CIHpab; CIUPATBHBIA KOXKYX, YIUTKA (IEHTPO-
O€KHOI0 Hacoca)
18. shaft (n) BaJ, pyuKa
19. shell (n) paKkoBHHA, paKylllKa, FHIb3a
20. non-overloading (adj) nemeperpyxaembIii
21. top (ad)) MpeeIbHbBIN, MAaKCUMAaJTbHBIN
22. wheel (n/v) KOJIECO, IITYPBaJ;, KaTUTh, ABUraTh (4TO-JI1M00)

5. Find synonyms for the following words from thexbbelow. Three
words in the box are odd!

Outlet, to decrease, cause (n), fan, casing, fanside, shaft, volute,
velocity, duct, top (adj), to mount.

Handle, opening, minimum, reduce, discharge, samlal, pipe, install,
reason, maximum, ventilator, inward, housing, spb&xver, shape, suit
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6. Translate the following word combinations.

a) BO3JIYIIHBIN MOTOK, BO3AYIIHBIN (GUIBTP, 00BEM BO3/yXa, Bajl BEHTH-
JTopa, mnpeacibHad CKOPOCTD, OXJ'Ia,Z[I/ITCJ'IBHHﬁ 3MCCBUK, BCHTUIMPYIOHIHC
CHCTEMBI, JIOIIACTHU BEHTHUIIATOPA, IIOCIICI0BATCIIBHBIC BO3AYIIHBIC BOJIHEI,

b) fan noise, a propeller fan, centrifugal fan/Erminiature siren, blower
wheel, high velocity fan, discharge outlet, heathenger, circular opening,
axial/radial flow type, outward air flow, air deéwy conditions, exact operating
pressure, considerable resistance, vibrating taatel| careful analysis, lower speed.

7. Change the phrases omitting the word «of».

The amount of noise, the class of the fan, theuniference of a circle,
the direction of the air flow, the loudness of #mund, the resistance of air
filters, the top speed of the fan.

8. Translate the sentences paying attention to nieaning of the
following words.

after ociie

against  mportuB

almost MOYTH

always BCeraa

around KPyrom, BOKpYT

as...as TAKOM XK€ ... KaK, HACTOJBKO ... HACKOJIBLKO
both o0a

by itself  camo o cebe

often 4acTo

therefore mosToMmy, ciemoBaTeIbLHO

usually 0OBIYHO, OOBIKHOBEHHO

1. Carbon dioxide was for a long time believed @calpoisonous gas, but
IS now known to be quite harmless by itsedven in appreciable amounts.
2. Portable air conditioners are mounted on stoeters, thereforthey can be
easily wheeled from one location to another. 3. dd&atrifugal fan consists of a
series of blades mounted arouh@ circumference. 4. Tubular centrifugal fans
are_usuallycentrifugal fans that have a special housing dediglLarge systems
do not_oftenuse propeller fans due to their low-pressure dépal6. The fan
must be as energy-efficient psssible. 7. Centrifugal fans are capable of dalng
large volumes of air againsbnsiderable resistance. 8. Alma#ittans are capable
of having a lighting system attached. 9. Ventilatare_alwaysavailable at a
variety of stores. 10. You can put a fan in a wimdacing in_bothdirections:
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facing out to draw warm air out of your home orifigcin to pull in cool air
from outside. 11. The housing starts just alterdischarge outlet.

9. Check each other whether you know the wordswghkdixed prepositions.

to burn out IIEPEropaTh; CKUraTh

capable of crocoOHbIH (Ha 4TO-JIM00)
compared with B CPAaBHEHUH, 110 CPABHEHUIO C

to consist of COCTOSITh U3

in the direction of B HAIpaBJICHUH, [T0 HAIIPABJICHHUIO K
to fall into JENIUTHCA HA

to force through HpOTAJIKKBaTh (depe3 YTo-1100)
parallel to napavieIbHbIA 4eMy-JI00
outward from B 00paTHYIO CTOPOHY

10. Translate the following sentences paying atieno the Passive Voice.

1. This type of fan is commonly known as a propdba.

2. This outward air flow is produced by centrifufmice.

3. The forward curved fan is overloaded as thespmesis reduced, and
the air volume is increased.

4. Blowers can be designed and operated at sueis@s to provide any
desired air volume.

5. The noise is caused by the successive air waves.

6. A small amount of noise may be caused by theatiig fan blades.

7. The noise may be created by a high velocity fan.

8. Thus, it can be seen that there is a definltgioa between the amount
of noise and the quantity of air being delivered.

1. Work with the text
1. Read the text and do the exercises that follow i

Fans

Fan requirementsThe fans used in modern air conditioning systéatis
into two general classes depending on the directidhe air flow through them.
The first class is the axial flow type through whitie air flows in the direction
of and parallel to the fan shaft. This type of imeommonly known as a propeller
fan. It consists essentially of two or more bladésch extend from the shatt.

The second class of fan is the radial flow typetigh which the air flow
Is outward from the fan shaft. This outward aimfles produced by centrifugal
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force. Therefore, this type is commonly known aatrifugal fan or blower. It
consists of a series of blades mounted arounditbentference of a circle with
the shaft in the center. The blades themselvepanadlel to the shaft and may
be either forward curved or backward curved. The daing forward curved
blades will generally run at a lower speed tharaektvard curved fan for the
same air delivery conditions. However, the fan ties backward curved blades
will tend to be non-overloading while a forward wed fan will tend to overload
as the pressure is reduced and the air volumecisased. Therefore, unless a
very careful analysis is made as to the exact tpgnaressure, there is considerably
more danger of overloading and burning out the mwithy forward curved fans.

The fan wheel of a centrifugal blower is not suéfit by itself to provide
a usable flow of air. A casing or housing is alwaysessary to collect and
direct the air flow as it leaves the fan bladesisTiousing, or scroll, usually
starts with a very small area just after the disghaoutlet and progressively
increases in size around the circumference oflike# gntil the maximum size is
reached at the discharge opening. This shape \srkias a volute. The air inlet
to the wheel usually takes the form of a circulpemng in the casing in one or
both sides. The diameter of this opening is azlagypossible without exceeding
the inside diameter of the blower wheel.

Centrifugal fans are capable of delivering largéun@es of air against
considerable resistance. It is for this reason th@y are the first choice* in air
conditioning and ventilating systems where it isgesary to overcome the resistance
of the air filters, cooling coils, heat exchangelscts and outlets.

Fan noisesFans and blowers can be designed and operasedlatspeeds
as to provide almost any desired velocity and aluwme. However, the difficulty
in air conditioning work is the noise produced bg tans and blowers. The noise
Is caused mainly by the successive air waves wdmnehhe result of the fan blades
and the turbulence caused by the resistance dditheeing forced through the
system. A small amount of noise may be caused dyitirating fan blades. This
noise is relatively minor, however, when compareth whe noise that may be
created by a high velocity fan. The humming nomsglpced by a fan is in effect a
miniature siren. The loudness and the pitch ofgtvend depend upon the top
speed of the fan, the general shape of the bladdsthe number and angle of the
blades. Thus, it can be seen that there is a teeflation between the amount of
noise and the quantity of air being delivered. €oshitable, an air conditioning
system must deliver the proper quantity of air vaittninimum of fan noise.

* they are the first choice onu npeanoyTUTEIBLHBI

2. Look through the text to find scientific ternido they refer to interna-
tional words?
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3. Think of antonyms for the following words.
Minimum (adj), insufficient, forward, overloadingnlet, to increase,
inconsiderable.

. Answer these questions.

. What are the general types of fans used inoaiditioning?

. What is the definition of a propeller fan?

. What are the main features of a centrifugaldiablower?

. Why are centrifugal fans the first choice in@nditioning?
. What is the cause of air noise in an air coaditig system?

a r~r wDNDEFE D>

5. Decide whether the following statements are tuéalse. Correct the
false ones.

1. The two general types of fans used in air camditg installations are:
radial flow type fans and centrifugal fans.

2. Radial flow type fans are also called centrifuglawers because the
outward air flow in them is produced by centrifuffaice.

3. The blades of centrifugal fans can be eithevdat curved or inward curved.

4. There is no danger of overloading and burning tbe motor with
centrifugal fans.

5. The casing of a centrifugal blower has the slud@escroll.

6. Centrifugal fans can operate against greatezsstance than propeller fans.

7. The number and shape of the fan blades do fexttahe intensity of
fan noises.

6. Translate into English.

1. TennooOMEHHUK OB YCTAHOBJIEH MO/ HEMPAaBUIBHBIM yriioM. 2. [lua-
METP 3TOT0 BBIIYCKHOTO OTBEPCTHUSI COOTBETCTBYET MOTOKY Bo3ayxa. 3. Beico-
Kasg TeMIeparypa U uype3MepHas BIAKHOCTh BBI3BIBAIOT OOJIBIION TUCKOMOPT.
4. Ham crnemyeT MOMEHSTh 3MEEBUK B BaHHOW KOMHATe. 5. 9T0 000pyaoBaHUE
IPUBOJUTCS B JCCTBHE BO3AYIIHBIMU HacocaMu. 6. [IpenenpHas cKOpoCcTh 3TO-
ro amnmapara HeJ0CTaTO4YHa, YTOObl JBUTaTh Bad. /. Mbl XOTUM yCTaHOBHUTH B
TOM MOMEUIEHUU BBICOKOCKOPOCTHOM BEHTWJIATOP. 8. J[BUraTeNnb 3TOro BEHTH-
JSITOpa CrOpPUT, €clid Bbl ero neperpysure. 9. KakoBa nmpuunHa yTeuku rasza?
10. OceBble BEHTHIIATOPBI pabOTAIOT JyUIlle B YCIOBUSAX, KOTJa COIPOTUBIICHUE
CHUCTEMBI MaJIo.
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[11. Summarizing

1. Make up the summary of the text.

2. Write the plan of the article.

3. Get ready to speak on the topic «Fans». Makefysir summary and plan.
V. Supplementary reading

1. Read the text. Try to understand it and be réadsgtell it in Russian.

What arethe different typesof ceiling fans?

Many homes and businesses use ceiling fans fotidnat as well as decora-
tive purposes. Ceiling fans come in a variety cfigies from simple to complex.
With so many designs to choose from, you can fivel gerfect ceiling fan for
nearly any space. Some ceiling fans have attaabkting elements, and there
are also simple lighting kits* available if the fgou select does not include lighting.

Simple designs can be turned on and off by pubirgprd or flipping a
switch. Models that are more elaborate may haveréns or even use a remote
control to set lighting or change fan speed. If gboose a remote control, make
sure the remote is compatible with the type of yfan are purchasing. Some
remotes are universal, while others are recommeridedse with only certain
brands of fans.

Many ceiling fans offer at least three speeds,aitfih some may offer
four or more. While ceiling fans are frequently dise keep certain areas cool,
most also offer the option of reversing the fanstion to distribute heat in
colder months.

In addition to typical ceiling fans, there are alseiling fans specifically
designed for damp and wet areas, such as kitchedsbaths, pool and spa
areas, saunas or patios*. These use blades madevireather resistant materials,
as well as protected motors and working parts ttesist moisture and rust
When purchasing this type of ceiling fan, look floe Underwriter's Laboratory
(UL) seal with a wet/damp rating.

Aside from functional differences, ceiling fansalgary in style. They
may have three, four or five «paddles» or bladegs& blades commonly range
in size from just over two feet long (around 2/3aoMmeter) to a little over four
feet long (about 1,25 meters). The size and nuwbblades needed is dependent
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upon the size of the room the fan will cool. Ch&o&k manufacturer’s guidelines
or consult with a service representative at yowalldighting shop or home
improvement center to determine the configurati@sinsuitable to your needs.

*lighting kit — koMIUIeKT meTanei 1 yCTaHOBKH OCBEIICHHUS
*patio ['peetbu] — BHyTpeHHHUI ABOPUK

2. Translate the abstract printed in italics inten form using a dictionary.

YUYEBHbIV BIOK 5 (YB-5)
«BASIC PRINCIPLES OF AIR CONDITIONING»

Hean:
Bb1 10MKHEI 3HATD. BbI 1071KHBI yMETB!
1. I'pammartuka: — HCIIOJB30BaTh JEKCUUYECKHE U TpaMm-
— OCHOBHBIE CIIOCOOBI CIIOBOOOPA30BaAHUS; MaTHUYECKHUE HABBIKU.
— CTCNEHHW CPAaBHEHHUS NpUJIAraTeJbHBIX M Me- | a) Ui IEPeBO/ia TeKCTOB,;
CTOMMEHUH, 0) B MOHOJIOTHUYECKOM U THATIOTHYE-
—oMdarnuecKkrue KOHCTPYKITNH, CKOM peun 1o Teme 0JIoKa.

— CYLLIECTBUTENBHOE B POJIU OIIPEAEIICHUS,

- CJ'Iy>K€6HBIe CJIOBA U CJIOBOCOYECTAHUH.

2. Jlekcuka:

— KJIFOYEBLIC CJIOBA U CIIOBOCOYETAHUA I10 TEME
«Basic Principles of Air Conditioning».

|. Vocabulary and grammar

1. a) Look up the following words in your dictioggraying special attention
to their pronunciation.
Conscious (adj), simultaneous (adj), sweat (n)aathge (n), invent (v).

b) Fill in the sentences with the correct favhone of the words above.
Be ready to translate the completed statements.

1. He stopped digging and wiped the _ from htefe2. Nowadays
people are more ___ of the need to look after tivr@nment. 3. The radio was
by A. Popov. 4. Complete air conditioning inkgd the __ control of the
following factors: temperature, humidity, air matjoair distribution, dust,
odors, bacteria and toxic gases. 5. The key _thisfair conditioning system
are economy and efficiency.

2. Check each other whether you know the wordswdtand:
a) the words formed with the help of conversion;
b) the words formed with the help of affixes.
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to maintain

maintenance
appreciation
cool (n/v/ad))

to reject
rejection
dependent
regard (n/v)

9. without regard to

10

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

. regardless
scale
to render

to lose (lost, lost)
continuous

to appear

drop (n/v)

to float

to flow (flew, flown)
ray (n/v)

relation

in relation to
remain (n/v)
space

surface (n/v)

to surround
surrounding

MO/IJICP)KUBATh, COJIEPKATh, COXPAHSThH
TeX. 00CITyKUBaHUE

MOHUMAaHUE

NpOoXJIaia; OXJIAXKIATh(Cs1), OCTHIBATH;
MPOXJIAAHBIN, CBEXKUHI

U3BEPraTh, BHIICIATH

U3BEP)KEHUE, BBIJICIICHHE

3aBUCUMBIHN, 3aBUCAIINHN

yBa)XEHUE, BHUMAHUE;

MPUHUMATh BO BHUMAHUE, CYUTATHCS

0e3 yuera 4ero-imoo

HEB3Upas Ha, HE CYUTASICh C

MacuTab

(B coueTaHuu C TPHI.) TPUBOJIUTH B KaKOE-JIMOO
COCTOSIHHE, JIEaTh

TEPSTh, JINIIATHCS, yTPAYUBATh
HETIPEPBIBHBIN, IIOCTOSHHBIN

MOKAa3bIBAThCS, MOSBIISITHCS

Karuis,; KanaTh, maiaTh

IJ1aBaTh, IEPKATHCSA HA TTIOBEPXHOCTH

T€4b, CTPYUTHCS

Jy4; U3Iy4aTh(cs), paCXOUThCS JTy4aMu
OTHOIIIEHUE, COOTHOIIICHHE, CBSI3b

YTO KaCaeTCsl, OTHOCUTEIHHO

(0OBIKH. MH.Y.) OCTATOK, OCTaTKH; OCTaBaThCs
POCTPAHCTBO, MECTO

MOBEPXHOCTh; BCILIBIBAThH

OKpYXKaThb, 00CTynaTh

OKPYX aromun

3. Form adverbs from the following adjectives. Btate them into Russian.
Proper, relative, constant, primary, simultaneduse, large, principal,
similar, continuous, direct, ready.

4. Read derivatives of the words and try to traesiaem.
a) to apply fipumensts) — appliance (n) — applied (adj) — application-{n)
applicable (adj) — unapplicable (adj) — applicamt (
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b) to appreciatenpnrmats; onennBaTh) — appreciated (adj) — unappreciated
(adj) — appreciation (n) — depreciation (n) — appide (adj) — inappreciable (ad))

¢) humid @naxusiit, ceipoit) — humidify (v) — dehumidify (v) — humidity (n) —
humidifier (n) — dehumidifier (n) — humidifying ()} dehumidifying (n) —
humidification (n) — dehumidification (n)

d) to impress rfopaxarb, NPOM3BOAUTH IIYOOKOE BIICUATICHHE) —
impressed (p.p.) — unimpressed (p.p.) — impregsidg — unimpressive (adj) —
impressible (adj) — impressionable (adj) — impm@sgn) — impressionism (n) —
impressionist (n)

5. Find pairs of synonyms.

1. steam (n) a. space
2. continue (V) b. close to
3. vary (V) c. float (v)
4. surrounding (ad)) d. change (v)
5. swim (V) e. cleanliness
6. sweat (n) f. vapor
7. heat (v) g. Speed
8. next to h. warm (v)
9. purity (n) I. perspiration
10. room (n) j. go on (V)
11. rate (n) k. ambient

6. Match the antonyms.
1. indoor (ad)) a. less
2. humidify (v) b. external
3. with (prep) c. outdoor
4. increase (V) d. slow
5. internal (adj) e. dehumidify
6. dependent (ad)) f. without
7. advantage (n) g. far
8. more h. independent
9. fast (ad)) I. absorb
10. give off (v) |. decrease
11. close (adv) k. disadvantage
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7. Make sure you know the translation of the follgywvord combinations.

Body comfort, heat rejection, large scale use, teonistemperature
machine, atmospheric conditions, internal tempegatoroper quantity, relative
humidity, skin temperature, camp fire, heat regoigtlow pressure steam,
normal rate, conditioned space, continuous process

8. Read and translate these sentences with empbiagituctions, for example:

It is (was) ... that (where, when, whoysenno, kax paz

1. It was at this time that we expected him to coPndt was this system
that we recommended. 3. It is at the University ieheusually meet my group
mates. 4. It was Bell who invented the telephondt & on Sundays when we
go in for sports. 6. It was in the 1920-s whencainditioning appeared in public
places for the first time. 7. It was these systémas first exposed large numbers
of people to the comfort of summer cooling.

1. Work with the text
1. Read the first part of the text and do the agescthat follow it.

Basic principles of air conditioning (part 1)

Most people have little appreciation of the basiagples of air condi-
tioning, although it was introduced to the publoat a century ago. An air con-
ditioning unit was invented by Willis Haviland Cearr around 1902. The large
scale use of air conditioning on trains and in tfesabegan in the 1920-s. It was
these systems that first exposed large numbersayile to the comfort and ad-
vantages of summer cooling and at the same timgedatie incorrect impres-
sion that air conditioning is synonymous with cagli

In fact air conditioning involves the simultanearentrol of temperature
(it means heating as well as cooling), humiditthéi humidifying or dehumidifying),
air purity and air motion. Unless all of these dtinds are controlled, the term
air conditioning cannot be properly applied to aggtem or equipment. Thus an
industrial system which provides an indoor conditaf 150 °F (66 °C) db at
75 % rh can just as well be called air conditiorasga system designed to provide
indoor conditions of 80°F (26,7 °C) db and 50 % Similarly a system which
only cools a space without regard to the relatumillity or air purity or motion
cannot be properly called a true air conditioniyggtem. An air conditioning
system can maintain any atmospheric condition tbgss of variations in the
outdoor atmosphere.
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The two primary reasons for using air conditionarg: to render the air
more suitable for industrial processes and to raairttuman comfort.

Human comfort is dependent upon how fast the badgd heat. The
human body is basically a constant temperature imachhe internal temperature
of the human body is 98.6°F (37°C) which is maimdi by a delicate temperature
regulating mechanism. Because the body always pezdmore heat than it
needs, heat rejection is a constant process. Threabpgect of air conditioning is
not to heat or cool the body but to control itsloaprate. Thus, in summer the
job is to increase the cooling rate, in winter -dézrease it.

*db (dry bulb) —cyxoii mapuk (rurpomerpa)
*C (Centigrade) femneparypHas mkana [{enbcus
*F (Fahrenheit) -temneparypnas mikana @apenreiita

F C
Water boils at 212° 100°
Water freezes at 32° 0°

2. Answer the questions.

1. What are the basic functions of a true air comaing system?
2. What are the two primary reasons for using @nddioning?
3. What is the human comfort dependent on?

3. State the main points of the text in a plan.

4. Translate the following dialog.

— He mormm Obl Bbl naTh ompeneneHne TEPMUHY KOHIUIIMOHUPOBAHUS
Bo3ayxa? Uto oHO B ce0s BKIIIOYAET?

— Koneuno, mory. [lonHOE KOHIAUIIMOHUPOBAHUE BO3/1yXa BKIIKOYAET OJ-
HOBPEMEHHBIM KOHTPOJIb MHOTHX (DAKTOPOB.

— HazoBute ux, noxanyucra.

— OTO TeMrepaTypa, BIA)KHOCTb, YUCTOTA, JABUKEHUE M PaCHpElEICHUE
BO3/1yXa.

—3naere nu Bbl, kakue (pakTopbl BKIIIOYAET pacupeesieHue BO3ayxa?

— Koneuno. O10 nbuh, 3ammaxu, 6aKTEpUu, TOKCUYHBIE Ta3bl.

— JIJ1 9yero Mbl UCTIOIB3YEM KOHIUIIMOHUPOBAHKUE BO3AyXa?

— S mymaro, 4To, Ipexae BCEro, OHO BaXKHO I YeJIOBEYECKOro komdopTa.

— A OT 4ero 3aBHCHUT YeNI0BeUeCKHii KoMpopT?

— YenoBeueckuit KOM(OPT 3aBUCHUT OT TOTO, KaK OBICTPO TEJIO TEPSET TEIIO.
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- Torz[a, s AyMaro, OCHOBHAsA 3a/lada KOHJIWIMOHHWPOBAHHA BO3AYyXad CO-
CTOHUT B TOM, YTOOBI IIOMOYb TCJIIY KOHTPOJIUPOBATH CKOPOCTH TCIIJIOBBIACIICHM.

— Bn1 ITpaBHhI. 910 BEPHO KaK B OTHOHICHWH OTOIIMTCIIbHBIX, TaAK U OXJIaJIH-
TCIIbHBIX CC30HOB.

|. Vocabulary and grammar

1. Use the words below to make up as many word@atips as possible.

normal cooling system motion
constant heating process distribution
heat comfort conditioning temperature
air humidity rejection requirements
control winter regulation rate
body summer loss vapor

water purity season

2. Translate the following sentences containingvibeds formed with the
help of conversion.

1. Namethe three ways that the body gives off h@atHeatthe furnace,
please. 3. The warm@r always floats upward. 4. When we wattme air it floats
upward. 5. Sun rays warthe surface of the earth. 6. When moisture evagsra
it absorbs_heafrom the body and cools. 7. The warmair is lighter than the
cool air. 8. What is the first world cosmonaut’s n&mne

3. a) Read derivatives of the words and try todiate them.

a) to dependsésucers) — dependence (n) — independence (n) — depen-
dency (n) — independency (n) — dependent (adj)dependent (adj) — depen-
dently (adv) — independently (adv) — dependablg (ad

b) to radiate 3myuatn(cs)) — to irradiate — radiant (adj) — radiance (n) —
radiancy (n) — radiation (n) — irradiation (n) -diator (n) — radiating (adj) —
radiative (ad))

C) to vary frensito(cs)) — variability (n) — invariability (n) — variabl@/ad)) —
invariable (n/adj) — variant (n) — invariant (n)variance (n) — variation (n) —
varied (adj) — variety (n) — various (ad))

b) Think of as many derivatives of the following nde as possible.
Use (v), pure (ad)), reject (v), convect (v)
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4. Study the following words and set expressiohenttranslate the sen-
tences illustrating their usage.

the same TOT K€ CaMbIl, OIMHAKOBBIHN

in relation to OTHOCHUTEJIBHO, UTO KACAETCs, B 3aBUCUMOCTH OT
just TOYHO, KaK pa3, IMEHHO

regardless of = without regard to He3zaBucumo oT, 6€3 y4yeTa 4ero-J.
unless ecyIu He

although (though) XOTS

while B TO BpeMs KaK, MoKa

as well as a TaKXKe, TaKKE KaK

thus TaK, TAKUM 00pazoM

from ... to OT ... JI0

1. Althoughthe deep body temperature remains the sémeehuman skin
temperature varies. 2. Ceiling fans may have ftbree_tofive blades. 3. Fans
are the perfect addition to a home for their agstltpiality as well apractical
use. 4. Whilghe warm air rises, the cooler air floats downwéardrlhis jacket is
Just my size. 6. Combustion is incomplete, unlsséficient amount of air is
supplied to all parts of the fuel bed. 7. The maistcontent of the air changes in
relation tothe pressure and temperature of the air. 8. Aesysthich only cools
a space without regard the relative humidity cannot be properly calletiue
air conditioning system. 9. Thusis more sensible to purchase energy efficient
household goods to save money over time.

5. Translate the following sentences paying atento the degrees of
comparison.

1. The air close to the body becomes warmer thansthirounding air.
2. The warm air is lighter than the cool air. 3.aHenay flow from the skin to
any surface that is cooler than the body. 4. THe sext to the fire gets warmer
than the other side. 5. Sometimes the body maypeoghore heat than it can reject.

1. Work with the text
1. Read the second part of the text and do theisesrthat follow it.
Basic principles of air conditioning (part 2)
In the air conditioning process there are threesvihgt the body gives off

heat: (1) convection, (2) radiation and (3) evaporna In most cases the body
uses all three methods at the same time.
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Convection In the convection process the air close to thaydmecomes
warmer than the air farther away from the skin. &mse the warm air is lighter
than the cool air, the warm air rises. This warmsareplaced by the cooler air
and the cooling by convection is a continuous ecés this air becomes
warm, it also floats upward. Even though the demglydemperature remains at
98.6°F (37°C), the human skin temperature will vailye skin temperature may
vary from 40°F to 105°F (4.4°C to 40°C) in relatimnthe temperature, humidity
and velocity of the surrounding air. If the temgera of the surrounding air
drops, the temperature of the skin will also drop.

Radiation Heat radiates directly from the body to any cosl&face just
as the rays of the sun travel through space anthwiae surface of the earth.
Heat may flow from the skin to any surface or obj#nat is cooler than the
body. This process is independent of the convegroness. The temperature of
the air between the person and the cooler surfasenb effect on the radiation
process. The same principle applies when a pessovaimed by a camp fire.
The side next to the fire gets warm while the osi#e is cool. The air temperature
between the person and the fire is the same asithtemperature on the
person’s other side.

Evaporation.Evaporation heat regulation is the body process rfaintains
life outside of an air conditioned space. In thisgess moisture, or perspiration,
is given off through the pores of the skin. Whers thmoisture evaporates, it
absorbs heat from the body and cools it. The efbéavaporation can be felt
more easily when alcohol is put on the skin bec#lusalcohol vaporizes more
readily and absorbs heat faster. This evaporationstthe moisture into low
pressure steam or vapor and is a continuous pro¥¥ken drops of sweat
appear on the skin it means that the body is piadumore heat than it can
reject at the normal rate.

2. Answer the questions.

1. What are the three ways a human body givesezitth

2. Why does the warm air rise in the convectiorcess?

3. What happens when a person is warmed by a daa®p f
4. What do the drops of sweat appearing on therakian?

3. Choose the sentence which expresses the maiidee text.

a) Convection occurs when a fluid flows across tadnaold surface and
exchanges energy with that surface.

b) Radiation is energy transfer through space enftmm of electromag-
netic waves.

c) The human body gives off heat by means of cdismgcradiation and
evaporation.
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4. Make up the summary of the text.

5. Look through both parts of the text so as td Bgientific terms. Which
of them are international words?

[11. Summarizing

1. Discuss the information you've got from the texth your group mates
(question — answer). Consider:

— the history of air conditioning;

— the functions true air conditioning performs;

— the reasons for using air conditioning;

— human comfort and what it depends on;

— the ways the body gives off heat.

2. Get ready to speak on the topic «Basic prinsipfeair conditioning».
V. Supplementary reading
1. Read the text and do the exercises that follow i

Conditionsthat affect body comfort

There is no set rule as to the best conditionsaliopeople. In the same
atmospheric conditions the young, healthy persogy beaslightly warm while
an elderly one may be cool.

The three conditions that affect the ability of thozly to give off heat are:
temperature, relative humidity, and air motion. acge in any one of these
conditions will either speed up or slow down thelot process.

AIR TEMPERATURE: Air at a temperature lower thare tekin will
speed up the convection process (the air closbadbdy becomes warmer).
The cooler the air, the more heat the body wileltisrough convection. Heat
always flows from a warm place to a cooler pladee Greater the temperature
difference, the faster the heat will flow. If thdgfference in temperature is too
great, the body will lose heat more rapidly thashibuld and it will become un-
comfortable.

If the air temperature is higher that the skin temafure, the convection
process will be reversed.

The temperature of any surrounding surfaces is afgmrtant because
this temperature affects, the rate of radiatiormfrthe body. The lower the
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surface temperature, the more heat is given oftheybody through radiation
(heat radiates directly from the body to any coaleace). As the temperature
difference between the surface and the body isedsed, the rate of radiation is
decreased. The radiation process will be reverkadei surrounding surface
temperature is higher than the body temperatureenNthis happens, the body
must give off more heat through the convection ewvaporation processes.

RELATIVE HUMIDITY: Relative humidity regulates thamount of heat
the body can reject through evaporation (moistsigiven off through the pores
of the skin). Relative humidity is a measure of dn@ount of moisture in the air.
It is an indication of the ability of the air to sdyb moisture. Relative humidity
Is basic to the air conditioning process.

If the air which surrounds the body has a low reéahumidity, the body
will give off more heat through evaporation. If thie surrounding the body has
a high relative humidity, the body will give offde heat through evaporation.
A conditioned air temperature at 80 °F (26,7 °QJ) &8 % relative humidity will
be reasonably comfortable.

AIR MOVEMENT: An increase in the rate of evaporatiof perspiration
from the body is largely a result of air movemdataporation is dependent
upon the ability of air to absorb moisture.

The movement of air also speeds up the convectimreps. This is possible
because the warm air next to the skin is replagecobler air and heat is given
off from the body to the air.

Air movement also removes heat from other substasceh as walls,
ceilings, and other objects surrounding the boldysttending to speed up the
radiation process. It must be remembered that airom is one of the conditions
which affect the comfort of human beings.

Air distribution: The air introduced into a conditied space should be
distributed so that there will be only minor tengdere differences between the
floor and ceiling, and between the inside and detsvalls.

2. Choose the best alternative according to the tex

1. Conditions that affect the ability of the bodygive off heat are:

a) temperature, relative humidity, and air motibh;relative humidity,
moisture amount, convection; c) air movement, baloljity, rate of radiation.

2. Air at a temperature lower than the skin

a) speeds up the convection process; b) slows dwsvoonvection process;
C) increases the radiation rate.

168



3. The temperature of any surrounding surfacegiaffe

a) the process of evaporation; b) the movemenhefair; c) the rate of
radiation from the body.

4. When the surface temperature is low,

a) body gives off more heat through radiation; ®lyogives off less heat
through radiation; c) body doesn't give off heabtiyh radiation.

5. Relative humidity regulates

a) the process of evaporation; b) the amount of tiheabody can reject
through evaporation; c) the process of convection.

6. Relative humidity is

a) a measure of heat amount in the air; b) a measfwtust amount in the
air; ¢) a measure of moisture amount in the air.

7. The movement of air speeds up

a) the convection process; b) the radiation proa@gdbe cooling process.

3. Agree or disagree with the following statements.

1. The three conditions that affect the ability of thady to give off heat
are: temperature, relative humidity, and air mation

2. The cooler the air, the less heat the body wik ldgough convection.

3. Heat always flows from a cool place to a warmecela

4.If difference in temperature is too great, the bedly lose heat more
rapidly than it should and it will become uncomédote.

5. Relative humidity is an indication of the abilititbe air to lose moisture.

6. If the air which surrounds the body has a low reéeatumidity, the
body will give off more heat through evaporation.

7. The movement of air slows down the convection pgece

8. The air introduced into a conditioned space shoeldistributed.

4. Answer the following questions.

1. What are the three conditions that affect thétalef the human body
to give off heat?

2. What speeds up the convection process?

3. Where does heat always flow to?

4. When are the convection and radiation processesaeesed?

5. What also affects the rate of radiation from thdyio

6. What is relative humidity?
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7. What happens when relative humidity is low?

8. What is evaporation dependent upon?

9. What are the results of air movement?

10. Why should the conditioned air be distributedtgh the space?

5. Complete the following statements:
The three conditions that affect the ability of thmly to give off heat

=

are:

The cooler the air, the more heat ....

Heat always flows from ....

If difference in temperature is too great ....

The temperature of surrounding surfaces is alsoitapt because ....
Relative humidity regulates... .

Relative humidity is ... .

If the air which surrounds the body has a low reéahumidity... .

Air movement increases...., also speeds ugdso,ramoves... speeding

© N OKWDN:

up... .
10. The air introduced into a conditioned spaceukhbe distributed so

that there will be ... .

YUYEBHbIV BIOK 6 (YB-6)
«TYPES OF AIR CONDITIONERS»

Heuu:
Bb1 10MKHEI 3HATD. BbI 101KHBI yMETB!
1. 'pammaruka: — MCIOJIB30BaTh JICKCUYECKHUE U TPaMMAaTH-
— COCTaBHBIE COIO3bI U MPEIJIOTH, YECKHUE HABBIKU:
— (YHKIIMH cIIOBa «ONE». a) JIUIsl IepeBo/ia TeKCTOB;
2. JIekcuka: 0) B MOHOJIOTHUECKOW U THATIOTUICCKOM
— KJIFOUEBBIE CJIOBA U CIOBOCOYETAHUS pedu o TeMe 6J0Ka.
o teme «Types of Air Conditioners».

|. Vocabulary and grammar

1. Read out the following international words payjarticular attention
to their pronunciation. Try to guess their meaning.

freon (n) ['fan]
diameter (n) [dai'zenpit
apartment (n) a'pa:tmoant]
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crystalline (adj) ['krisiain]
tobacco (adj) o[baekv]
kilowatt (n) ['kdhvot]
calorifier (n) [Klorifaio]
cartridge (n) piktrids]
decorative (adj) ['derotiv]

2. Match the English words on the left to theirigglents on the right.

domestic
premises

to single out

to mount

an advantage
portable

to require
inner

9. simultaneously
10. to withdraw
11. restrictions
12. communications
13. to adjust

14. reliability

ONoG~WDE

a. OTpaHUYCHHUS

b. mopraTuBHEI, IEpEeIBUKHOM
C. COCTUHUTENIbHAS CUCTEMA

d. oTBOIUTE, yNATSTH
e.TpeboBaTh

f. momarrHwmii, OBITOBOM

J. MOHTHPOBATH

h. BeLIEATE

|. peryampoBarth, yCTaHABIUBATh
|. BHyTpEeHHUI

K. TOCTOMHCTBO, TPEHMYIIIECTBO
|. HagexxHOCTD

M. IIOMENICHHE, JOM

N. OJTHOBPEMEHHO

3. Read out these word partnerships several tithgeu remember them.

crystalline liquid display

coarse filter

preset time

price benefit

remote-control station
widespread opinion

a wide range of air conditioners

suspended ceiling
flexible hose

4. Think of antonyms for the fol

KUJKOKPHUCTAJUIMYECKUN TUCTIIEN
¢GwbTp nepBuyHON (rpy0o0i) OUNCTKU
3aJTaHHOE BpeMs

BBIUTPHII B IICHE

MyJIbT TACTAHITMOHHOTO YIIPaBJICHHUS
IIMPOKO PACIPOCTPAHEHHOE MHEHHE
IIMPOKUH BHIOOP KOHIWIIHOHEPOB
BO3IyXa

II0JIBECHOH ITOTOJIOK

THOKHUHU IIIaHT

lowing words.

Industrial (adj), rigid (ad)), disadvantage (natginary (adj), outer (adj),

floor (n).
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5. Memorize the words, then complete the sentebhe&sy with one of
them. Be ready to translate the completed statesnent

grate —pemerka

€VeNn —paBHOMEPHBIU

avoid —u306erath

dimensions -pazmepsl

mode —pexum, QyHKIUs

pPOWEer —MOIIHOCTb

exceed -peBbIIaTh, MPEBOCXOAUTH

1. The simplest air conditioners can only chill €ie more expensive also
have the heating . 2. The price of this uitnet _ £600. 3. The vitiated
air is withdrawn through ventilation outlets closeiih decorative . 4. One
of the advantages of cartridge air conditioners is _ distribution of the air flow
in four directions. 5. The _ of domestic air ditioners rarely exceeds
7 kWt. 6. In some models air stream is directed amo& or along the ceiling to
______direct flow on people. 7. The power of ananditioning unit doesn’t
necessarily depend onits

6. Think of synonyms for the following words.
Regulate (v), grill (n), pluses and minuses (prod aons), install (v),
energy (n), demand (v), flat (n), heater (n), ¢Me

7. Give the three forms of these verbs.
To withdraw, to suspend, to hide.

8. a) Read the sentences. Translate them into &upsiying attention to
the underlined fragments.

1. Air conditioners with the power of up ® kWt used for cooling of
small premises are referred to domestic ones. &eSar conditioners of inter-
mediate power can be used botldomestic andhdustrial conditions. 3. Thanks
to reasonable prices window air conditioners are yp&Epular with consumers.
4. Air conditioners are selected accordinghir cooling power and the dimensions
of the premises in which the unit will operate.(fue to hidden installation,
channel and cartridge air conditioners easily gpoad with the interior.

b) Now translate the following sentences int@lish using the under-
lined fragments from Part A.
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1. Camas momysnsipHasi MOJIENTb OBITOBOTO KOHIUIIMOHEPA CTOUT BILIOTH JI0
$600. 2 KonauirioHepsl Bo3yxa MOTYT YCTAaHABIMBATHCS KaK HA CTEHAX, TaK U
Ha motosike. 3. biarogapsi paBHOMEpHOMY paclpeesieHUuI0 BO3yXa B YEThIpeX
HAIpPaBJICHUAX OJHOTO KOHAWIIMOHEpA JOCTATOYHO, YTOOBI OXJIaIUTh OOJBIIOE
nomereHue. 4. B cooTBeTCTBHM ¢ qU3aifHOM BCce KOHIUIIMOHEPHI BO3/AyXa Je-
JATCS Ha J1Ba OOJBIIMX KJIacca: MOHOOJOYHBIE KOHAWIIMOHEPHI, COCTOSIINE U3
OJTHOTO OJIOKA, ¥ CIUIUT-CHCTEMBI, COCTOSIINE U3 IBYX W OOJBIIETO 4rcia 0Jo-
KOB. 5. brnaronmapst crumT-nu3aiiHy camas IiyMHast 1 0ObEMUCTAast 4acTh KOHIH-
IIMOHEPAa BO3/1yXa BhIBE/ICHA HAPYKY.

c) While reading the text find some more sergsnwith the preposi-
tions «up to, thanks to, according to, due to»thecconjunction «both ... and».

9. Look at the sentences below. All of them conthegword «onex» but it
has different functions.

1. All air conditioners can be divided into domesind industrial ones
2. With the help of a remote-control station mam adjust the temperature in a
building, regulate direction of air stream and danm other things. 3. Inner
block of wall air conditioners is usually install@d the upper part of the wall,
near the window, and the outer ene@nder the window. 4. In multisplit-systems
several inner blocks are connected to ooter block. 5. Onshould be careful
to understand the true meaning of air conditioning.

In which of the given sentences

a) does the word «one» have a numerical function?

b) does the word «one» substitute the already weedi noun?

c) does the word «one» mean «people in general»?

1. Work with the text
1. Read the first part of the text and answer thestjons that follow it.

Typesof air conditioners (part 1)

All the air conditioners can be divided (somewhabwentionally) into
domestic and industrial ones. The difference betvibem is not in their design
but in the application domain. Air conditioners hwihe power of up to 7 kWt
used for cooling of small premises of 15 — 80 squaeters are referred to
domestic ones. Industrial air conditioners are useaooling of big premises,
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for example, for the centralized cooling of the wehbuildings. Also there is
usually singled out a big class of air conditiorsiending between domestic and
industrial systems — semiindustrial air conditieeHaving power of 7 —
25 kWi, they can be used both in domestic conditiercottages, multi-room
apartments, — and in the office premises, storggygrises, etc. Leaving behind
industrial systems, we will dwell on basic typesdoimestic and semiindustrial
air conditioners.

According to their embodiment, all the air condigos can be divided
into two big classes: monoblock — consisting of bloek (window, portable, etc.)
and split-systems — consisting of two and more kddavall, channel, cartridge,
column, etc.).

Monoblock air conditioners
Window air conditioners
Not long ago it was one of the most widespreadgype
of air conditioners. Now almost all the produceifeio
window models with the power of 1,5 «®@/t. The sim-
plest of them can only chill the air, more expeasiv
; have the heating mode and remote-control station.
@High level of o : ) 9 .
noise. mounted in theMaln dlsadyantages of wm_dow air conglltlo_ners are |_
window opening. creased noise and necessity of mounting m'Fo tme wi
dow opening. Advantages — reasonable price (280 —
300 USD) and simple mounting not requiring special
tools. Thanks to reasonable prices window air condi
tioners rank second in their popularity after split
systems of the wall type.
S— Portableair conditioners
—— Monoblock portable air conditioner looks like a $ima
’ B

-

©The lowest price,
simple mounting.

wheeled bedside-table. Such air conditioners do not
require special mounting, it is necessary onlyead|
out a flexible hose (air pipe) with the diameteabbut

15 sm and 1-2 meters long outside through thead& g
or opening in the wall. Through this hose hot air |
withdrawn. Disadvantages of portable air conditrgne
are high level of noise while operation (compressor
actually located inside the building) and high eric
compared to the cost of the split-system.

©Does not require
mounting.

@High level of
noise, high price.
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Air -conditioners of the split- and multisplit-systems type
Split-system
Such an air conditioner consists of outer and irslecks connected by the
electric cable and copper pipes along which freoriiculating. Thanks to
such design, the noisiest and bulkiest part ofaineconditioner containing
compressor, is withdrawn outside. Inner block canplaced almost in any
part of the apartment or office. All the modernitspystems are equipped with
remote-control station with the crystalline liqusplay. With its help one can
adjust the temperature in a building with accurapyto 1 — 2 degrees, set up
timer for the automatic switch-on and switch-offtire preset time, regulate
direction of air stream and many others. Inner kdobave fine filters and
coarse filters for air filtration from dust, tobacsmoke, plant pollen, etc.
Multisplit-system
It is a variety of split-systems. It's differentda@se -
several inner blocks are connected to one outekblo
usually 2 — 4 pieces. Inner blocks can be not afly T
different power (usually 2 — 5 kWt), but also offeli- l '
ent types. Such design decision allows to savespac
the outer wall of a building and not to spoil appe&e @) | o\ level 01:
of thg bundlng with outer .bl_ocks. At t.he.same “mﬁoise, possibility of
despite the widespread opinion, substitution oBs&V ¢ajaction of the in-
split-systems for one multisplit-system does natled ¢4 jation place, wide
the price benefit because cost of the equipmelat-isrange of inner
most the same, and labor intensiveness is 1’5megtb|ocks, remote-
higher due to longer communications. Moreover, d8ntro| station.
case of breakdown of the outer block of multispli@ Requires highly-
system all the inner blocks stop operating — witis tqualified mounting
regard reliability of several split-systems is gh 5,4 maintenance.
That's why, multisplit-systems are usually usedy ahl
it is impossible to place several outer blocks be t
outer wall of a building.

1. What types do air conditioners fall into? Whatesl this division
depend upon?

2. What types of monoblock air conditioners do koow?

3. What functions do cheap and expensive windowasiditioners perform?

4. Why are window air conditioners more populantpartable ones?
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5. What are the general advantages and disadvantdgaonoblock air
conditioners?

6. What's the difference between split- and muitisystems?

7. What are the advantages of split-systems overofriock air condi-
tioners?

8. Are there any drawbacks associated with spfitesys?
2. Read the second part of the text and answesuthgequent questions.

Typesof air conditioners (part 2)

One more advantage of split- and multisplit-systesna wide range of
different inner blocks. Among them there are smglet the following modifications:
wall air conditioner, channel ai -conditioner, cartridge air conditioner, under-
ceiling air conditioner andcolumn air conditioner.

Wall air conditioner
1 The most wide-spread and reasonable at price
(550 — 600 USD) — wall air conditioner or split-
model of the wall type. Sometimes it is also
. . called domestic split-system, because they are
spll_t-s_ystems, wide range. mainly used in apartments. Wall air conditioner
BLimited power (up to can be installed in any small premises — office,
7 ki), Restrlcthns as to theapartment, shop. Their power (2 — 7 kWt) allows
place of installation. to chill 15 — 70 square meters. Inner block of walll
air conditioners is usually installed in the upper
part of the wall, near the window, and the outer
one — under the window. Such disposition allows
to reduce the distance between blocks and the
length of interblock communications which usu-
ally doesn't exceed 5 — 7 meters.
Channel air conditioner
Channel or central air conditioner is installed
i' i behind suspended or boarding ceiling which
h ! completely hides the inner block. Distribution
_ . _of the cooled air is made through the system of
@Hldden installation, possigat-insulated air pipes which are also placed
bility of fresh air flow. Can i, the petween-ceiling space. Due to such de-
serve  several  premiseSsign channel air conditioner can cool simulta-
®Required suspended Ceilieously several premises. Typical power of
ing and the system of aifhese air conditioners is 12 — 25 kWi, which is
pIpes. enough for cooling of a small office or 4 — 5

©The lowest price among
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room apartment. Distinctive feature of the chan-
nel air conditioner compared to other split-
systems is that it is possible to deliver freshrair
the volumes necessary for thorough ventilation of
conditioned premises. Thus, using of one channel
air conditioner allows to solve the tasks of both
ventilation and air conditioning of the whole of-
fice, apartment and cottage. The only thing is that
It is necessary to care for correct calculatioaiof
exchange, selection of the air conditioner accord-
ing to the cooling power and static pressure, to
provide for installation of electric and water calo
rifer to heat outer air during winter-time.

Cartridgeair conditioner = b

In order to install cartridge air conditioner, like iﬁ \
channel one, suspended ceiling is required. How- \
ever, compared to the channel air conditioner, :
cartridge air conditioner distributes the cooled &Hidden installation, possi-
through the bottom part of the block. Corresporiaility of fresh air flow.
ingly, the bottom part of such air conditioner h&Required suspended ceil-
the size of a standard ceiling panel — 600x60Q.
mm, and in case of higher power twice as much —
1200x600 mm and it is closed with a decorative
grate with distributive shutters. Main advantage
of the cartridge air conditioner is its invisikylit
because only decorative grate can be seen. One
more advantage is even distribution of the air
flow in four directions which allows to use only
one cartridge air conditioner for cooling of big
premises (when using wall split-systems in order
to achieve the same effect it would be necessary
to use 2 — 3 air conditioners with lower power).

Floor-under celling air conditioner
If there is no suspended ceiling in the premises, /
then the alternative to cartridge air conditioners f;ff:"’
can become floor-underceiling (or simply ceil-
ing) air conditioners. These air conditioners é&2Possible installation both on
peculiar for comparatively small depth — 18 — #% ceiling and at the bottom
sm. They are installed, as a rule, either at ¢ighe wall. Suspended ceiling
bottom of the wall, or on the ceiling. Air flow iris not required.
the first case is directed upwards, in the sec&Not designed for hidden
case — along the ceiling. Such design allowsingtallation.
distribute the cooled air evenly all through the
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premises and to avoid direct flow on people.

There exist models of ceiling air conditioners

distributing the cooled air on four directions at

the same time, and the flow power is regulated

separately on each of directions. Such air condi-

tioner can be successfully used for cooling of

premises of complicated form not having sus-

pended ceiling.

Column (floor) air conditioner
= Column (floor or wardrobe) air conditioner is

used where high cold-productivity is required
and there are no strict requirements to the
premises design. These air conditioners ac-
cording to their dimensions look like refrigera-

©High power. Suspended tors, have big weight and are installed on the

ceiling is not required. floor. Column air conditioners require com-

@Requires large area for  paratively large area for their placement be-

placement, interferes in the cause they produce strong flow of the cooled

general design. air and do not allow to be in close proximity to
the air conditioner.

1. What modifications of split-systems do you knaif?at do they differ in?

2. Which type of domestic split-systems is the made-spread? Why?

3. Which split-systems require suspended ceilirgg’? Bn advantage or
disadvantage?

4. Which design allows to avoid direct flow on pkdp How is this
achieved?

5. Which of the presented split-systems seems tmdre industrial than
the others? Prove that.

3. Agree or disagree with the following statemdydsed on both parts of
the text.

1. Air conditioners can be classified either acoogdo their embodiment
or according to their application sphere. 2. Thasthn of air conditioners into
domestic and industrial ones is rather conventi@mal units of intermediate
types are also commonly found. 3. Thanks to reddenarices and simple
mounting window air conditioners rank first in theopularity among all types
of conditioning units. 4. One of the disadvantagewindow air conditioners is
that they can only chill the air having no addiabfunctions. 5. Compared to
monoblock air conditioners split- and multisplitstgms allow to reduce the
noise because the compressor is withdrawn outSidéolumn air conditioners
are called so because they have a vertical shepéhlat of a refrigerator and are
installed on the floor.
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4. Put in the right prepositions.

1. Split-systems consist __ outer and inner blomksnected _ the
electric cable and copper pipes ___ which freoninsulating. 2. Thanks
reasonable prices window air conditioners rankiséco _their popularity after
split-systems of the wall type. 3. Monoblock poleasir conditioner looks _ a
small wheeled bedside table. 4. All the modernt-systems are equipped
remote-control station. 5. Conditioning units h&ime and coarse filters ____ air
filtration _ dust, tobacco smoke, plant polleri¢c. €6. Inner blocks of
multisplit-systems can be _ different power. dbsSitution of several split-
systems _ one multisplit system does not leadthe price benefit. 8. Wall
air conditioner is the most reasonable __ pric€Hannel air conditioner is in-
stalled __ boarding ceiling. 10. Compared ___ctimmnnel air conditioner, car-
tridge air conditioner distributes the cooled air the bottom part ___ the block.

5. Complete the following statements.

1. According to the application domain all the eanditioners can be
divided into...

2. According to their design all the air conditienéall into ...

3. Monoblock air conditioners consist of..., splis®ms consist of ...

4. The main disadvantage of monoblock air condéiens ...

5. All split-systems share the following advantages

6. Among split- and multisplit-systems there arggkd out the following
modifications ...

6. Translate from Russian into English.

1. CymecTByIOT 1B Kiaccu(HUKAIMK KOHIUIIMOHEPOB BO3ayXa: 0 cdepe
PUMEHEHUST KOHIUITMOHEPHI JIeTATCS Ha OBITOBBIC W IIPOMBIIIUICHHBIE, 0 KOH-
CTPYKTHBHOMY O(OPMJICHHUIO — HAa MOHOOJIOYHBIC KOHJMIIMOHEPHI W CILIUT-
cucreMbl. 2. Kak mpaBuiio, MPOMBIIUICHHBIE KOHIUIMOHEPHI UMEIOT OOIBIIIYIO
MOIITHOCTb, Y€M OBITOBBIC MOJIEIH, U UCTIONB3YIOTCS JUTsl OXJIAXKACHUS OOJIBIITNX
nomeniennii. 3. OKOHHBIE M HACTEHHBIE KOHIUIIMOHEPHI SIBISIIOTCS CAMBIMH
pacrpocTpaHEHHBIMH, IIOTOMY YTO B CBOEM KJIACCe Y HUX camasl JIOCTYyITHas Iie-
Ha. 4. OKOHHBIM KOHIUIIMOHED, B cpeaHeM, OymeT crouth BIUIoTh 10 $300,a
CIUTUT-MOJEIb HacTeHHoro tumna BIuioTh g0 $600.Ho ecaum y Bac mocTaToyHO
JICHET, JIy4YIlle BbIOpATh CIUIUT-CUCTEMY, TOTOMY YTO y TaKMX KOHJIMIIMOHEPOB
pSI IPEUMYIIECTB MO CPABHEHHWIO ¢ MOHOOJIOYHBIMU MOJENSIMU. Bo-TiepBBIX,
CIUTUT-CUCTEMBI OCHAIIEHBI MHOTO()YHKITHOHAIBHBIM MTYJIBTOM JUCTAHIIMOHHOTO
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ynpasieHHus. Bo-BTOPBIX, y HUX HU3KMM ypOBEHB lIyma. B-TpeTbux, OHM MO3BO-
JSIFOT BBIOpATh MECTO yCTaHOBKM BHYTpeHHero Osoka. bonee Toro, Omaromaps
MaJEHbKHM pa3MepaM U 0COOOMY AU3aliHy CIUIMT-CHUCTEMBI HE IOPTAT UHTEPHEP
IIOMEIICHMUS.

[11. Summarizing

1. Look through the text again and discuss it & tbrm of a dialogue
using the active words and expressions. The tdpradialogues:

— monoblock air conditioners

— split- and multisplit-systems

— comparative analysis of different modificatiorisplit-systems

2. Get ready to speak on the topic «Types of aiditmners».
V. Supplementary reading

1. Read the text. Try to understand it and be readwtell it in Russian.
Translate the abstract printed in italics in writterm using a dictionary.

Which type of air conditionersto choose?

In practice, in 90 % of cases, it's enough for y@uwhoose between the
window monoblock and the wall split-system. All tbther types of air condi-
tioners are used only in case window and wall aidttioners do not allow to
solve the preset task. And it is quite rarely imestic conditions.

In their class these air conditioners are the mezstonable at price. Window
air conditioners have the absolute cost minimurat'shwhy, with the limited fi-
nancial possibilities there is no other choice.itSgylstems are more expensive
than window air conditioners but they have a nundfeadvantages: they are
completed with multi-functional remote-control sbat allow to choose the
place of installation of the inner block, have l@vel of noise, easily correspond
with the interior. Therefore, if you have enoughnay, it is better to choose the
split-system of the wall type. The choice of splfstems with other types of in-
ner blocks can be required only if it is necesdaryair condition big areas —
sales halls, cottages, elite apartments, complekeffice premises, and in this
case it is better to apply to specialists.
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In addition to purchasing and installing air conidners, there is also
energy costs associated with running them. Air ¢mrers use electricity and
can increase monthly power bills significantlyytfu live in the Deep South or
other areas of the country where it gets extrenhely your energy costs can
double or even treble. In order to get the maxinusa out of your air conditioner
with the lowest possible energy costs, the effogiert the unit should be exam-
ined. The more efficient a unit is, the less eleityr it will take to run. An
energy efficient unit will cycle the compressoramia off so that it doesn't operate
continuously. However, high efficiency air condigos are on the higher end of
the price scale. You will need to balance theahitiost with the energy savings
over time.

Also, keep in mind that proper installation is extrely important to the
prolonged existence and performance of your newe@nditioner. It is said that
proper installation, efficiency, sizing, and a régiole contractor are much more
important than the brand you choose.

Buying an air conditioner is a large investment tdl last for several
years and provide comfort to the whole family. Asilom being a summer
necessity in some areas, installed air conditio#ag be a selling point when a
home is on the market. When properly researcheghpsig for an air conditioner
can be a smart decision.

YYEBHbIV BIIOK K (YB-K)

KonTpouas no moay.iro

Final test 3

I. K cmoBam 13 j1€BOM KOJOHKU MOAOEpUTE UX MEPEBO/I. 3aMUIIUTE HOME-
pa noiy4yeHHbIX nap. OQHO CJIOBO JIUIITHEE.

1. asphyxia (n) 1. BBIITYCKHOE OTBEPCTHE

2. increase (V) 2. J101acTh

3. blade (n) 3. pa3mep

4. vitiated (ad)) 4. 3MeeBHK

5. size (n) 5. oceBoit

6. determine (v) 6. Koseco, TypBal

7. axial (adj) 7. yBenmuauBaTh(cs)

8. blower (n) 8. onpenensaTh

9. outlet (n) 9. ynyuise

10. coil (n) 10. BeHTHIIATOP, BO3AYXOIyBKA

11.ucnopyueHHBIN, 3arpsI3HCHHBIN
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Il. Ykaxxute HOMepa HEBEPHBIX YTBEPKICHUIA.

1. Human health is badly affected when more thafoldf the oxygen of
the atmosphere is replaced by carbonic acid aref otatters.

2. Natural ventilation is the ventilation of theeprises with outside air
without the use of a fan or other mechanical system

3. In natural ventilation the wind effect is usyaltilized in winter.

4. Vents are most efficient when they are locateth lat the top of the
building and near the ground level.

5. If there are no radiators in the building, tha ystem can be made to
supply all the necessary heat.

6. The basic design principles of modern fansri&dl two classes: axial-flow
fans and radial flow fans.

7. The blades of centrifugal fans can be eithevdat curved or inward curved.

8. Air conditioning was introduced to the publidtz end of the focentury.

9. An air conditioning system can maintain any apte@ric condition
regardless of variations in the outdoor atmosphere.

10. The division of air conditioners into domestied industrial ones is
based on their operating power.

[ll. K Hayany yTBepkJIeHUIN U3 JIEBOW KOJIOHKHU MOJ0EPUTE UX OKOHUYAHHUE
U3 MPaBOU. 3aMUIIATE HOMEPA MOTYYEHHBIX Tap.
1. A deficiency of oxygen and an ac- 1. how fast the body loses heat.
cumulation of carbonic acid in the at- 2. by making use of the wind and of

mosphere produce injurious effects.. the temperature differences between
2. Ventilation is the process of replacthe inside and outside.

ing of air in any space ... 3. long before the asphyxiating point
3. Natural ventilation can be accom- js attained.
plished ... 4. to render the air more suitable for

4. Sometimes it is advantageous t0 industrial processes and to maintain
have the fan system supply part of theuman comfort.

heatlossand ... _ 5. to control the cooling rate of the

5. There is a definite relation betweeRyman body.

the amount of fan noise and ... 6. the quantity of air being delivered.

6. A lot of people are wrong to be- 7t remove moisture, odors, smoke,
lieve that ... _heat, dust and airborne bacteria.

7. The two primary reasons for using

air conditioning are: .... 8. convection, radiation and evapora-
8. Human comfort is dependent upon;, 4

. . . ... 9. air conditioning only provides cool-
9. The main object of air condltlonlng1ng gonyp

IS ... L ,

10. The three ways that the body ;Lé)r.n'g r:gztrall radiators to care for the

gives off heat are: ...
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1.

MOLAYJ1b-PE3IOME
O0001meHne Mo Kypcy

Bepuutech k y4eOHBIM LIENIIM U 3aJja4aM Kypca U TpeOOBaHUSAM K K-

3ameny (cMm. Beegenue). [IpoBepbTe ceOst — JOCTHUIIIH JIX BBl TIOCTABJICHHBIX II€-
neit. Ecnu BBl B 4EM-TO COMHEBAETECH, TO BEPHUTECHh K COOTBETCTBYIOIUM Pa3-
Jies1aM yuyeOHbIX MOIYJIEH.

2.

HOBTOpI/ITe HauOosiee THUITNYHBIC AJ1T TCXHUYICCKUX TCKCTOB Pas3/iCiibl

rpaMMaTHKH.
3. BoImostHUTE KOHTPOJIBHBIN TIEPEBOJT TEKCTA MOYJISA-KOHTPOJIh. CpaBHUTE
CBOM NEPEBO/I C KJIFOUOM U MPOAHATM3UPYITE BCE CBOM OMIMOKH M HETOYHOCTH.

4.

HO,Z[FOTOBLTCCI: K MOHOJIOTHYECKOMY COO6H_ICHI/IIO N CUTYAaTHBHO O6y-

CJIOBJICHHOM Oeceie ¢ TpemnoaBaTesieM Mo TeMaM, BRIHOCUMBIM Ha dK3aMEH IS
ycTHOro codecenoBanus. [IpoBeprTe ce6s1, OTBETUB Ha CIIEAYIONINE BOMPOCHI:

1.
. How old are you?

. Is your family large?

. What is your mother (father)?

. What is she (he) like?

. What does she (he) like?

. Have you got a sister (a brother)?
. Is she (he) younger than you?

. What is she (he) interested in?

O oOoO~NOULPh~WDN

PR RPRRPRRPRERRRR
©CO~NOOUNMWNERERO

Introduce yourself.

. What other close relatives have you got?

. What are you?

. Where do you study?

. What department (year) are you a student of?

. What will you become after graduating from thaversity?

. What is your future profession linked with?

. What is the main task of a building engineer?

. What subjects do you study to become a goodadst?

. What way do people destroy the ecological systeour planet?
. What steps are taken to protect the environimehe world?

20. What are the main requirements for human cdn#od indoor air
quality today?

21. What sources of indoor air contamination do koow?

22. What measures and appliances can help to pheifsir inside a building?
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23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
4.
55.
56.
S7.
58.
59.
60.

Why is HVAC an important part of our life today

Why is local heating becoming more and moraufaymowadays?

What is the basic principle of heat distribn®o

What fuels do people use to heat their homes?

What is a boiler?

What are the benefits of the radiant floor imgesystem?
How is natural ventilation accomplished?

Why is it advantageous to combine heating wathtilation?
What types do ventilators generally fall into?

What are the basic functions of a true air @¢@rdng system?
Describe the processes of convection, radiainmhevaporation.
What classes are air conditioners divided into?

Is it difficult to study?

When does your working day begin?

What do you do after getting up?

When do you leave home?

How do you get to the University?

How long does it take you to get to the Uniitg?s

How many double periods do you usually havay®d

What do you do after classes?

What do you do in the evenings?

How do you spend your week-ends?

Do you do sports?

What sport facilities are there at your Uniugfs

What faculties and departments are there dttinersity?
When was it founded?

What educational facilities are there at it?

What are the achievements of your studentdemuhers?

Is your University the only higher school invpolotsk?
What other educational establishmemnsthere in Novopolotsk?
Is Novopolotsk a large town?

Where is it located?

When was it founded?

What large industrial enterprises are thei&in

What are its places of interest?

What other industrial centers are therBetarus?

What do you know about the origin of your coystname?
Is Belarus an industrial or an agricultural rioyf?
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61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
12.

What does its industry produce?

What does its agriculture specialize in?

What can you say about education and cultuBziarus?
What do you know about the History of Belarus?
What is its geographical position?

Does it boarder on Great Britain?

Where is Great Britain situated?

What is its official name?

Compare Great Britain with Belarus.

Is Great Britain a republic?

Who rules Great Britain (Belarus)?

What places of interest would you like to se&reat Britain?

Ecnu BBl MCHBITAIM TPYJHOCTH, OTBEUYAsl HA IOCTABIEHHBIE BOIPOCHI, TO
NOBTOPUTE COOTBETCTBYIOIIMI ydeOHbIM MaTepuan. Mcnonb3yiTe Takke KOH-
CyJbTallMU npenonasaTens. Eciau ke HU KOHTPOJIBHBIM NEPEBOJ, HU JTAHHBIC
BOIIPOCHI HE BBI3BAIM Y BaC 3aTPYJHEHUN, 3HAYNUT BbI IPEKPACHO IIOATOTOBIICHBI
Y MOYKETE CMEJIO UATH Ha SK3aMeH. Y aauu Bam!



MOOYIIb-KOHTPOIb

[IpounTaiiTe TEKCT:

BrigenenHyo KypcHMBOM YacTh IEPEBEAMTE MHCHBMEHHO CO CJIOBAapeEM.
Bpems BbINOIHEHNS — OJJUH aKaJeMUYECKUH Yac.

OcraBuiytocss yacTh MpouuTaiite 0e3 cinoBaps. Bpems BbImosHeHUS —
10 munyt. [lepenaiite cogepkaHue Ha POJHOM UJIN AHTJIMACKOM SI3BIKE.

Air conditioner filters

Taking care of the filter in your central heatingda or air conditioning
system is a huge step in maintaining the life dfidiency of the services. Not to
mention, those that do take care of their filtds® &njoy fresher, cleaner air. It is
especially important to clean and change filteremséomeone in the house suffers
from allergies. In fact, filters should be replacedre frequently in such cases.

Aside from allergies, those that live in a sandynownity near a beach,
near a major roadway, or near a construction prgkould also change their
filters regularly. This is because filters withinrcheating and cooling units are
responsible for filtering out the air and trappimgrmful substances that
shouldn’t be breathed in.

When looking for a replacement filter, it is a gadda to know a little bit
about a measurement called the micron. A micranather term for micrometer
and stands for one millionth of a meter. Many ef plarticles mixed into our air,
such as pollens and spores, are only a few miciosge. This makes them very
difficult to filter. In order to filter out such sat particles, the filter itself would
have to contain holes so small that air would havelifficult time getting
through. This obviously would affect the abilityref system to move air generously.

A process of electrostatic filtration was created dolve this problem.
Electrostatic filtration works to create a clearf@me environment and a reduction
of allergic reactions in occupants. The processksdry allowing particles to be
fed through a mesh that electrically charges th&hese charged particles go
through another filter that contains the oppositaige. The oppositely charged
particles are then drawn to each other and adherthé second layer of filtration
material. Minute particles are removed from the thirough this process.

With electrostatic filtration, two different typed filters exist depend-
ing on what type of electricity is used. Somerfltese electricity to create
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the magnetic field and others use static electyicithose that use electricity
are permanent filters that only get removed foracie@g purposes. They are
designed to last a lifetime.

The other filters, relying on static electricityeadesigned to last for several
years as long as they receive the proper cleaniihgy are made from polyester,
a plastic-like substance. It is recommended that fist try using the polyester
filter. If you come to finds that it isn’t doinggmod enough job filtering your air
then switch to the electrically operated permarigpe.

Regardless of the type of filter used, it is stigmngcommended that you
clean or change your filter quarterly. Keep in mifalure to maintain your
filters can lead to bigger, more expensive problemts your heating and cooling.
Dirty filters can shorten the life of the motor whiis much more expensive
compared to a filter.
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APPENDIX 1
(Keys)

MOJIVJIb 2

Entry test 1
Part B
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. Present Continuous, Active Voice
. Past Indefinite, Passive Voice

. Present Perfect, Active Voice

. Past Indefinite, Active Voice

. Future Indefinite, Active Voice

. Present Indefinite, Passive Voice
. Present Indefinite, Active voice
. Future Indefinite, Passive Voice
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inal Test 1
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. Future Indefinite, Active Voice
. Present Perfect, Active Voice
. Present Continuous, Active Voice

188

© o N o
o WN DM

10.8



4. Present Indefinite, Passive Voice

5. Present Indefinite, Active Voice

6. Present Perfect Continuous, Active Voice
7. Past Indefinite, Active Voice

8. Present Indefinite, Active Voice

akrwbdpeE
mT 4T
© NS
-~ 7T+

10. T
MOJIVJIb 3

Entry Test 2

.1,4,6,8,9

I.

1b 6cC 11a 16 c
2a 7b 12 c 17 c
3b 8b 13 b 18 b
4a 9a 14 b 19 a
5a 10b 15c¢c 20b

Final Test 2

. 2,3,4,7,8,9,10

I.

1-3 6-2
2-9 7-4
3-7 8-8
4-1 9-5
5-10 10-6
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Entry Test 3
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1. used
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APPENDIX 2

Check your sdlf:

1. Diesel engines produce less carbon dioxide andoleytbons but more
nitrogen and acid rain-causing sulphur dioxideyaltas health-damaging smoke.

2. Carbon dioxide is a greenhouse gas.

3. 1 kg.

4. 1 gm. It can contain 200 000 kg of food and @ 000 litres of water.

5. The cooker/stove is one of the most energy-humggichines in the
house. But gas is more efficient than electricity.

6. Major uses of water in the home:

Use Averagewater used | % of total consumption
WC flush 10 litres 32 %
Baths 80 litres
Showers 30 litres 1%
Washing machine 100 litres
Dishwasher 50 litres 12 %

7. Some aerosols still damage the ozone layer. tAedmanufacture of
aerosols consumes considerable resources.

8. Gas appliances are usually more energy-efficaeik cheaper to run,
gas also produces less pollution than oil and cbaére is no totally green
energy source. If we want to help the environmerd, must use renewable
energy sources like wind, waves and solar power.



APPENDIX 3

LIST OF CHEMICAL ELEMENTS

acid
ammonia
argon
benzyl
butane
carbon
chlorine
chloride
dioxide
fluoride
gasoline
helium
hydrocarbon
hydrogen
kerosene
Krypton
methane
monoxide
neon
nitrogen
nitrate
oxygen
oxide
ozone
phosphate
propane
phthalate
radon
sulphur
tetrachloride
Xenon

['aesid]
[o'mounjo]
['a:gen]
['benzil]
['bju:tein]
['ka:bon]
['klo:rin]
['klo:raid]
[dai'oksaid]
['fluorid]
['geesuli:n]
['hi :ljom]
['haidnu’ka:»n]
['haidridzan]
['kerasi:n]
['kripton]
['mi: Bein]
[m'onoksaid]
['ni: on]
['naitradzan]
['naitreit]
['oksidzan]
['oksaid]
['auzoun]
['fosfeit]
['proupein]
['ftaleit]
['reidon]
['salfo]
[tetro'klo:raid]
['zeron]

KHCIIOTa
aMMHaK
aproH
OeH3MI
OyTaH
yraepoa
XJIOP
XJIOPH]T
JBYOKHCH
bTopun
ra3o0JiiH, OCH3UH
rejmn
yTIIEBOIOPOJ
BOJIOPOJ
KEpOCUH
KPUIITOH
MeTaH, OOJIOTHBIH ra3
OJTHOOKHCH
HEOH

a3oT
HUTpAT, COJIb
KHCIIOPO/T
OKHCh

030H
docdar
npornaH
¢dranar
pasoH

cepa
TETPaxXJIOPH/T
KCEHOH
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APPENDIX 4

OuJIbTPHI AJI51 KOHIUIHMOHUPOBAHUS BO31yXa

3abora 0 GUIBTPE B CUCTEME IEHTPAILHOTO OTOILICHUS W/WIM BO3IYIIHOTO KOHIH-
[IMOHUPOBAHUS — ITO BaKHAsI Mepa IJIsl MPOJICHUS CPOKa CIY>KObI U moauepkanus dddex-
TUBHOCTH ITHX YCIyr. He ToBops y:ke 0 TOM, 4TO T€, KTO 3a00THTCS 0 QUIBTpaX, TAKXKE TO-
Jqy4aroT 0ojiee CBEXHM 1 YUCThIA BO3ayX. OCOOEHHO BaXXHO YUCTUTH U MEHATH (QUIBTPHI, KO-
r/1a KTO-Tu00 B JOME CTpajaeT ajuieprueid. Jleao B TOM, 9TO B TaKUX ciaydasX (UIBTPHI Clie-
JyeT MEHSTh Yalie.

Kpome amnepruu QuiIbTpbl Takke CIEAYET PETYJSIPHO MEHSTh TeM JIIOJSM, KOTOpbIe
JKUBYT B TIECYAHON MECTHOCTH BO3JIE IUISKA, BO3JIE KPYMHOW aBTOMATUCTPadd WIU CTPOU-
TEIbHON IUIOMIAJIKU. DTO CBSI3aHO C TeM, YTO (DUIBTPHI BHYTPU OTOMMTENBHBIX U OXJIAJU-
TETbHBIX YCTAaHOBOK OTBEYAIOT 3a (MIBTPAIUIO BO3JyXa M YACpKaHUE BPETHBIX BEIIECCTB,
KOTOpBIE HE JIOJKHBI B/IBIXaThCS YEIOBEKOM.

Korna BeI umure cMEHHBIH (QUIBTP, HEIUIOXO Y3HATH XOTs OBl HEMHOTO O TaKOW pas-
MEpHOM eIuHUIE, KaK MUKPOH. MUKPOH — 3TO elle 0JIHO Ha3BaHUE MUKPOMETPA, U OH COOT-
BETCTBYET OJIHOM MUJUIMOHHOU JI0JIe€ MeTpa. MHOTHE YacTHUIlbI, HAXOISIIHECS B BO3IyXe, Ta-
KM€ KaK MbUIbIA W CIIOPHI, Pa3MEPOM BCETO JUIIb B HECKOJIBKO MUKPOH. DTO 3aTPYIHSIET UX
dbunpTpanuio. st Toro 4To6sl OTHUIBTPOBATH TAKUE MUKPOUYACTHUIIBI, caM (UIBTP JODKCH
ObLT OBl UMETH HACTOJBKO MAaJICHbKHE OTBEPCTHSI, YTO BO3AYX C TPYIOM MPOXOII OBl uepe3
HUX. OYEBUIHO, YTO ITO MOBJIMSUIO OBl HA CIIOCOOHOCTH CHCTEMBI MEPErOHITh 00JIbIINE 00h-
€MBbI BO3yXa.

UToO0BI pemmuTh 3Ty IpodaemMy, ObLT H300pPETEH MPOIIECC AMEKTPOCTATUUECKOU (DUITBT-
paumu. Llenbio 31eKTpocTaTHYecKor (UIBTPALUK ABISETCA CO3/laHHe Oojiee YUCTOH OKpY-
JKAIOLEH Ccpelibl U CHUKECHUE AJUIEPrUYECKUX peakuui y skurenel. IIponecc 3akirodaercs B
TOM, YTO YACTHI[bI IPOITYCKAIOTCS Yepe3 CETKY, KOTOpas 3apsyKaeT UX MEKTPUUECKUM TOKOM.
3areM 3TH 3apsDKEHHBIE YaCTHIIBI IPOXOAT Uepe3 APYro GuibTp, KOTOPHIA 00JIagaeT mpo-
THUBOMOJIOKHBIM 3apsiioM. Toraa MpoTUBOMOJIOKHO 3apsSKEHHbIE YaCTULIBI IMPUTATUBAIOTCS
JIpyT K APYTY U IPUIUTAIOT KO BTOPOMY CIIOK0 (GUIBTPAIMOHHOTO MaTtepuaina. [Ipu momormu
3TOTO IMpoliecca U3 BO3yXa YAAIAIOTCS MeIb4YalllIie YaCTHIIBI.

B snexTpocraTudeckoil (GUIBTpallUK CYIMIECTBYIOT JBAa Pa3HBIX THUIAa (PUIBTPOB B 3a-
BUCHUMOCTH OT THUIIA HCIIOJIB3YeMOTO JIEKTPUIECKOro Toka. HekoTopbie (GUIBTPHI HCIIONB3Y-
I0T DJIEKTPUYECTBO ISl CO3JaHUsl MAarHUTHOTO TOJS, a JAPYTUe HCIONb3YIOT CTaTHUYECKOe
ANIEKTpUYEeCcTBO. Te, B KOTOPBIX HCIONB3YETCS AIICKTPUUYECTBO, SBISIFOTCS MOCTOSTHHBIMU
bunbTpaMu, KOTOPBIE YAAISIIOTCS TOJIBKO C LENbI0 OUUCTKH. VX KOHCTpyKIus mpeanogaraet
MOKU3HEHHOE TIPUMEHEHHUE.

Cpok ciyxO0bl Apyrux (UIbTPOB, 3aBUCAIIUX OT CTATHUECKOIO AJIEKTPUYECTBA, pac-
CUHMTaH Ha HECKOJIBKO JIET, PU YCIOBHH, YTO UX JOJKHBIM 00pa3oM 4ucTAT. OHU U3TOTABIIU-
BalOTCA M3 IOJIUACTPA, BELIECTBA, MOXO0XKEro Ha IJIACTHK. PekoMeHAyloT cHayaia nmomnpodo-
BaTh GUIBTP U3 modudcTpa. Eciau BbI 0OHApyKUTE, YTO OH HEJOCTATOYHO XOPOIIO PUIBTPYET
BO3/IyX, TOT/Ia IEPEXOIUTE HA IEPMAHCHTHBIN (PUIBTP, YIIPABISEMBINA JIEKTPUIECTBOM.

HezaBucumo oT Tuma ucnosiabzyemMoro ¢GuibTpa, HaCTOSTENBHO PEKOMEHIYETCS YHC-
TUTh U MEHATh QUIBTPHI pa3 B KBapTal. MimeliTe B BUIY, YTO HENMpPaBHIIbHAS JKCILTyaTaIus
(GUIBTPOB MOXKET IIPUBECTHU K 00JIee CEphEe3HBIM U 00JIe€ JOPOTOCTOSIIIIUM TTPoOIeMaM ¢ CHC-
TEMOW OTOIUICHUS U OXJIAXKJEHUs. 3aCOpPEHHBIE (DUIBTPHI MOTYT COKPATHUTh CPOK CITYKOBI
JBUTATENS, KOTOPBIH CTOUT HAMHOT'O JOPOKE MO CPaBHEHUIO ¢ (QUIBTPOM.
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