MHHHUCTEPCTBO OBPA3BOBAHUS U HAYKHA POCCUNCKOM ®EJIEPAIINA
I'ocynapcTBeHHOE 00pA30BATEIBHOE YUPEKICHHE BBICIIETO MPOPECCHOHATHLHOTO 00pa30BaHuUs

VJIbSAHOBCKHI I'OCYJIAPCTBEHHBII TEXHUUYECKU YHUBEPCUTET

H. B. TpyonukoBa

IlpodeccnoHaibHOE PA3BUTHE
OyAyIUX MHIKEHEPOB-CTpOMTEIeH
CpeACTBAMHU MHOCTPAHHOIO A3BIKA

Jlexcuueckuil npakmukym no aHeIUUCKOMY A3bIKY O CIYOeHmO8,
ooyuarowuxcs no cneyuanvrocmu 270109.65
«Tennozasocnaboicenue u 6eHMUNAYUAY

Y ILIHOBCK

2010



YIAK 811.11 (076.5)
bbK 81.2Aurn-923

T 77

T 77

Penen3zeHnThnI:

Kageapa aHIVIMHCKOTO sA3bIKa Y JIbTHOBCKOTO FOCY1apCTBEHHOIO NE1arornyeckoro yHuBepCu-
TeTa (3aB. kadeapoit k.¢.H. goueHt U. U. I'pebenkunna);

KaHAMJAT UIO0IOrHYeCKUX HayK, TOLEHT Kadeapsl GpaHIly3CKOro sS3bIKa Y IbIHOBCKOTO
rocyaapcTBeHHoro negarorndeckoro yHusepcureta 0. H.Illynbsruna.

Ymeepoicoeno pedaxyuonno-uz0amenbckum co8emom yHugepcumema
8 Kauecmee yueOHo20 nocoous

Tpyonukosa, H. B.
[IpodeccuonansHoe pa3BuTHE OyIyIIUX WHKEHEPOB-CTPOUTEICH CpencT-

BaMH MHOCTPAHHOTO S3bIKA : JEKCUYECKUM MPAKTUKYM IO aHTIUHUCKOMY SI3BIKY
U1 CTyACHTOB, oOywarommxcs 1o crnenuainbHoctn 270109.65 «Termmoraso-
cHaOxxenue u BeHTwsnus» / H. B. TpyOonukoBa. — YabsHosck : Yal'TY, 2010. —
157 c.

ISBN 978-5-9795-0625-8

Ilocobue CTpyKTypHO COCTOMT M3 OCHOBHBIX TEMAaTHYECKUX LMKJIOB CTPOUTEIbHOMN
HANPaBIEHHOCTH W TpeJHA3HAYCHO Ji OOy4YEeHHs aHTJIMHCKOMY SI3bIKY CTYJIEHTOB CIICIIH-
anpHOCTH 270109.65 «TeruiorazocHa0XeHNEe U BEHTHIISALIUS.

CopepkaHue KakIOro LHKIJIAa pa3pabOTaHO B COOTBETCTBHM C IMPOrpaMMOM Kypca
MHOCTPAHHOTO s3bIKa Ui TexHudeckux By30B 'OC BIIO u metomuuecku 00OCHOBBIBACTCH.
Ckpynyne3Ho nmonoOpaHbl TEKCThI MO OCHOBHBIM paszfieliaM CTPOUTENBHOIO MPOU3BOJICTBA,
YTO COOTBETCTBEHHO OIpEJIeNeT JIEKCUYeCcKoe HaroIHeHue yueOHoro nocodus. CiaoBapp omn-
penensieTcst CoiepKaHuEeM CUTYaIui MPodeCcCHOHAIBHOTO OOIIEHUS U YAAYHO 3aUKCHUPOBaH
B 3ajaHusAX. Pa3pemenue npoOieM Npe3eHTalluK, aKTUBU3ALUU M 3aKPEIUICHUS S3BIKOBOTO
MaTepuasa 00ecreyuBaeT J0CTaTOYHbIN YPOBEHb SI3bIKOBOM KOMIETEHIIUU CTYIEHTOB.

Teopernueckass 4acTh OCOOMsSI MPEACTaBISET cOO0N 0030p HOBEWIIUX Ppa3pabOTOK
BEIYILUX POCCUHCKUX MEAAroroB, a TaKXKe SBISETCS MPAKTUYECKOW peKOMEHJaIuel i mo-
BBIIIICHUS KayecTBa 00yUYeHMS U OpraHu3aluy yuyeOHOro mporecca.

Llenp mocobust — pa3BUTHE HABBIKOB KOMMYHHKAIIUM U TEXHUYECKOTO MEPEBOJa B yC-
JOBUAX Oyaymiei mpopeccuoHaIbHON AEATEIbHOCTH.

[Tocobue MOXKeT MmpencTaBiIsTh UHTEPEC IS CTIEHUATNCTOB B 001aCTH MEAArOTUKU U
METOAMKH TIPEToIaBaHus, a TAKXKe JAJIs pernoaBaTeiei aHTJIUICKOro sA3bIKa By30B U CCY30B
U HCIIOJIb30BaThCS aclUpaHTaMHM B KauecTBE MOATOTOBKH AJI ClayM KaHIUJATCKOrO MHHHU-
MyMa 10 aHIJIMACKOMY SI3BIKY.

Pabota noxnrorosnena Ha kadeape HHOCTPAHHBIX S3bIKOB YL TY.

IIeuaTaercs B aBTOPCKON PEAAKIIUN.

YK 811.11 (076.5)
BBK 81.2Aura-923

© Tpy6nuxona H. B., 2010

ISBN 978-5-9795-0625-8 © Odopmnenue. YalI'TY, 2010



OriaBJjienue

BBeHeHHe 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 4

Yacrtp I. Teopernueckoe 000cHOBaHMEe MPOGECCHOHAIBHOTO
pa3BUTHA Oy1yIIMX UHKEHEPOB-CTPOUTE e
Ha 0a3€ O0IUEHAYYHBIX THUCHMILTIMH cccoeererssnssssssscccsssssssssssssssssssssssssssssssssssns

I'nmasa 1. ConmanbHO-IeIaroriueCKue OCHOBAHUSA
PO ECCUOHATBHOTO PABBUTHUS JIMUHOCTH ......eevvveeeeeeeerreeeeeennreeeeeesnnnneenns 7

I'naBa 2. 3HaKOBO-KOHTEKCTHOE O0yUYEHHE B aCTIEKTe
COBEPIIICHCTBOBAHUS S3BIKOBBIX M MPO(PECCHOHATBHBIX KOMIICTEHITHIMA
(037187211 (5 W I 3 (53117 - K1 17 (o r: FOR O SRS SRR OO UURURRUPPPRR 9
I'naBa 3. [IpuMeHeHNE MOTYJIbHBIX TEXHOJIOTUN JIJISI OCYIIIECTBICHUS
npueMoB auddepeHmanu 1 HHIMBUAY ATU3aIUN

B O0YUYECHUU MHOCTPAHHOMY SIBBIKY ...ceouevrrreeeeairrreeeeensnnrreeessssnnneeeesennnnnees 14

I'naBa 4. OpueHTUPYIOIIUE OCHOBBI COJICPKAHUS MPoIecca O0yUeHUs
UHOCTPAHHOMY SI3BIKY B TEXHHUECKOM BY3E€ ....eeeeruvrieeniiieenniireeenireeennnnes 26

I'naBa 5. Pa3Butue nmpodeccHOHAIBHO BaXKHBIX KaY€CTB
OyIyllIero creuaiicTa B IpoLecce OBIACHUS aHIIMIUCKUM SI3BIKOM .. 30

3aKJ—IIOquHe.........0...0...0..........0...0...............0...0..Q...........0...0...0...............0..00... 34
MeToauvyecKkre PEKOMEHIANMMUU CTYHCHTAM ..eeeeeeereecccssssssssssssssssssssssssssssssss 32

Yacrsp 1. IIpakTHyecKMil JIEKCHYECKUI KYPC aHIVIMHCKOI0 A3bIKA
JJISE CTPOMTEIBHBIX IEIICH ......oevvvviiiiiiiiiieirireeeerreeeeeeereeeeeeererreereeerrrerereerree.... 36

qach III. HTOFOBbIﬁ TecT 0000000000000 00000000000000000000000000000000000000000000000000000000000000 89
Yacte IV. TekcThl 11 TOMOTHUTETHBHOTO YTCHHM A eeerreeeseeseccsesssesssesssesssees 30
HpnﬂomeHHﬂ 0000000000000 0000000000000000000000000000000000000000000000000000000000000000 000000000000 0000000 128

BUOIHOTPAPHUIECKHM CITMCOK .ieeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssss 150



BBenenue

['nobanbHble U3MEHEHU B UHPOPMALIMOHHON, TPOPECCUOHAIBHOM, KOM-
MYHHMKATUBHOM U JIpyrux cepax COBPEMEHHOTO 00IecTBa TpPeOyIT KOppeK-
TUPOBKHU COJAEPKATEIbHBIX, METOJIUYECKUX U TEXHOJIOTMYECKUX aCHEKTOB 00-
pa3oBaHUs, a TAKXKE MEePecCMOTpa MPEKHUX LIEHHOCTHBIX MPUOPUTETOB, Iielie-
BBIX YCTAHOBOK M IMEJarormueckux CpeicTB. [ TaBHOM 1ebi0 00pa30BaTenbHO-
ro Ipolecca SIBISIETCSI BCECTOPOHHEE pPa3BUTHE JIMYHOCTH, CIIOCOOHON aJlanTu-
pOBaThCS K YCIOBHSM OBICTPOMEHSIOIIETOCS MUPA, MPOSBIAS MPU STOM CBOIO
aBTOHOMHOCTH M KPEaTUBHOCTb.

B ycnoBusx pedopmanuu poccUiCKOM CUCTEMBI 00pa30BaHUsI HEOOXO-
MO HMCKaTh HOBBIE METOJUYECKHE PEIIECHUs MPOOJIEM COBPEMEHHOIO O0yue-
Hus. HecMoTpst Ha oOmiine oOpa3oBaTeNIbHBIX MTPOrPaMM U TEXHOJOTUNA BOMIPO-
ChI MOBBIIICHUS KaueCcTBa O0YUECHHSI CTOSIT YPE3BBIYAITHO OCTPO.

B mpornecce coBpeMeHHOU riodanu3aivi U UHTETPaALUM, MpeycMaTpu-
BalOIEH MEXHAIIMOHAIbHOE OOIEHUE, 3HAHUE MHOCTPAHHBIX SI3bIKOB MPOCTO
HeoOxoauMo. CoCTOsSIHUE BBICIIEH IIKOJIBI, Pa3BUTHE MEXIyHAPOAHBIX OTHO-
IIEHUH, HAMPaBJIEHHOCTh HAa T'yMaHMU3AIMI0 00pa3oBaHus TPeOYIOT CEroiHs me-
pecMoTpa IEHHOCTHOTO OTHOIIEHUSI K U3YYEHUIO MHOCTPAHHOTO SI3bIKA B TEX-
HUYEeCKOM By3e. CTAaHOBHUTCS aKTyaJIbHBIM CO3JIaHWE YCIOBHM A1 (OpMUPOBa-
HUSL 00pa30BATEIBHOM CpEJlbl, B KOTOPOM KaXK/Iblil MHTEJUIMTEHTHBIN YEJIOBEK,
CHEIHAIUCT MOT Obl OBJIAJIETh UHOCTPAHHBIM S3BIKOM.

[Ipy oOy4eHMH MHOCTpPAHHBIM SI3bIKAM 0CO0OE€ 3HAYEHHWE MPUOOPETAIOT
NPUHIUIB TPOGECCUOHATLHON HANpaBIEHHOCTH W aKTUBHOCTH, YTO CBUJIE-
TEJNBCTBYET O COBEPUICHCTBOBAHUM YMEHUH CTYyJEHTaMHU BJa/J€Th CBOMMH SMO-
USIMU B TIpoliecce OOIIeHMs], yCTAHABIMBATh KOHTAKT C ay/IUTOpUEH, aJleKBaT-
HO pearupoBaTh HA M3MEHSAIOIIYIOCS OOCTaHOBKY, MOBBIIIATH CaMOOPTaHM3a-
IIUIO B Mpolecce padoThl, OTpadaThIBaTh MPUEMbI CAMOKOHTPOJISI U CaMOKOP-
PEKLIMU U pa3BUBATh CBOM TBOPYECKUI NMOTEHLIMAI.

JlaHHOE HMcclieJoBaHUe MPEACTABIIAECT COO0M MOMBITKY PACCMOTPETH MPO-
(eccuoHanbHOE pa3BUTHE JIMYHOCTH, a TAKXKE MPOIECC COBEPILIECHCTBOBAHUS
npoecCHOHAIBHO Ba)XXHBIX KayecTB OYIyIero Creruainucra — HHXKEHepa-
CTPOUTEIIS B ACTIEKTE U3yUEHUSI MHOCTPAHHOTO SI3bIKA B HESA3BIKOBOM BY3€.

MonynbHO-05104Hass MOJIENb, MPEACTABICHHAs B MOCOOMHM, OCHOBaHA Ha
0a3ze MHUPOKO PACHPOCTPAHEHHOTO B MOCJEIHEE BpeMsi 3HAKOBO-KOHTEKCTHOTO
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0o0yueHusi, o0CHOBaHHOTO A. A.BepOunkum: 010K «A» MOHUMAETCS HaMH Kak
HH(poOpMaAMOHHBIN, coJepXaluii GopMbl YUEOHOW NEATEIbHOCTU aKaJeMU-
YECKOro Tuna, 0ok «B» (pediekcMBHBIN) OTBEYAET COACPKAHUIO KBA3UIIPO-
(dbeccHOHAIBHOMN NesaTenbHOCTH, 010K «C» (McciienoBaTe/IbCKUil) HalpaBJieH
Ha pa3BUTHE y4eOHO-NPO(ECCHOHATBHON NEATEIbHOCTH C 3JEMEHTaMHU JKCIe-
pumMenTa. 1 HakoHen, 010k «D» (KpeaTMBHBIN) — ¢ 3aJaHUSIMH TTOBBILICHHOM
CJIOKHOCTH, NpEeJHA3HAYEH JUIsl COBEPILIEHCTBOBAHUS TBOPYECKUX CIIOCOOHO-
cteit o0yuaeMbix. TakuMm oOpa3zoM, 0OyueHHe OCYIIECTBIISIETCS Kak Ha Pemnpo-
INyKTHBHOM, TaK U Ha IPOLYKTUBHOM YPOBHSIX.

B nocobuu Takxke MNpeaIoxKEeHbl TEKCThI I JONOJHUTEIBHOIO YTEHUS,
II03BOJIAIOLIME PACIIMPUTH II03HABATEIIBLHBIN KPYTro30p B IIpeeIax U3y4acMoro
HaIIpaBJICHUS.

CioBapp CHMBOJIOB M CHEHUAIBHBIA  TEPMHHOJIOTHYECKUN PYCCKO-
AHTJIMMCKUIN CIIOBAaph B NMPWJIOKEHUU TMPEJCTABISAIOT COOON BCIIOMOTaTEIbHBIE

QJICMCHTBI COBCPIICHCTBOBAHUA WHOS3BIYHON KOMMYHHK&THBHOﬁ ACATCIIbHOCTH.



Yacrs 1.
Teopernyeckoe 000cHOBaHNE NPOGECCHOHATBHOIO0 PA3BUTHS

OyaynuxX WH:KEHEPOB-CTPOUTE/Iel HA 0a3e 001eHayYHbIX TUCHUILINH

CIioXUBIIMECS COUUAIIBHBIE OTHOIIECHHS, COCTOSIHUE HAYKU U TEXHUKU U
YPOBEHb HAYYHOTO MBIIUICHUS] OKA3bIBAIOT BIUSIHUE HA MOPAJIbHBIE MTPUHIIUIIBI
U TpeOOBaHUsI, MPEIbIBISIEMbIe OOIIECTBOM K JIMYHOCTH. OKa3bIBasi BO3JICUCT-
BH€ Ha Pa3BUTHE YEJIOBEKa, MPOIECC BOCHUTAHUS U 00pa3oBaHUs (POPMUPYET
HAyYHbBIN, TEXHUYECKUW, HPABCTBEHHBIM M KYJbTYPHBIN MOTEHIIMAT OOIIECTBA.
Ha coBpemenHOM 3Tane 3ajayeil BhICHIErO MPOPEeCCUOHAIBHOTO 00pa3oBaHUs
CTAaHOBUTCSI MOATOTOBKA CIIEIIMATINCTAa, TOTOBOTO K YCHEIIHOWM MOTHUBHPOBAH-
HOM npodeccuoHaNbHON IeATeTbHOCTH, KOTopasi Obl YJOBJIETBOPsJIa €ro MaTe-
pHUaTIbHBIEC 3aMIPOCHI, CIIOCOOCTBOBAIA PeATU3AIMU €0 TBOPUYECKHUX MPOSBICHUN
U COOTBETCTBOBAJIA COIMATIbHO-’KOHOMUYECKUM UHTEpEcaM OOIIECTRa.

BBINMyCKHUK TEXHUYECKOTO By3a JOJKEH OBbITh MOATOTOBJIEH K YKOHOMH-
YECKHU 1eIeCO00pa3HOM eATETbHOCTH B YCIOBUSIX COBPEMEHHOTO MPOU3BO/ICT-
Ba, Oyay4u TIpU 3TOM 3pEJIOl, HPAaBCTBEHHO C(HOPMUPOBAHHON JIMUYHOCTHIO C
Pa3BUTBHIM HHTEIUIEKTOM, CO CIIOXKUBIIMMCS Hay4YHbIM MHUPOBO33PEHHUEM U
MBIIICHUEM.

Y4uuThiBas 3aMHTEPECOBAHHOCTH TOCYJapCTBA B OBICTPOM OTHAaue U Mak-
CUMaJLHOM TMOJYyYE€HUH TPHUOBUIM OT BIIOKEHUN B 00pa3oBaTelbHYIO cdepy,
cleAyeT MpU3HATh SKOHOMUYECKHM OOOCHOBAHHOW YCTAHOBKY HAIlIMX BY30B Ha
y3KOHAIPABJICHHYIO MOATOTOBKY CIEIHUAIUCTOB, CIIOCOOHBIX K MPOJTYKTUBHOM
NEATEIBHOCTH ¢ MUHUMAJIBHBIM MEPHOJIOM aJaNTallK K YCIOBUSAM KOHKPETHO-
ro npousBojacTBa. Ho 0011ecTBO, 3aMHTEPECOBAHHOE B MOBBIIICHUH WHTEIJICK-
TyaJdbHOT'O M KYJIbTYPHOTO YPOBHS IPa)<JaH, HE JOJDKHO CTPEMHUTHCS K YIIPO-
IICHUIO COJIEPKATEIIbHOM CTOPOHBI 0Opa3oBaHusd. M3ydeHue ryMaHUTApPHBIX U
0OIIIeHaYyUYHBIX JUCHMIUIMH, HAYYHO-TEOPETUUECKAs JCATEIbHOCTh PACIIUPSIOT
APYIULINI0, GOPMUPYIOT COLMATIBHYIO MO3UIMI0O W Pa3BUBAIOT JIOTHUECKOE U
Hay4YHOE MbIlUIeHUE. [103TOMy roBOpsi 0 KauecTBe MOATOTOBKHA COBPEMEHHOIO
WHXKEHEpa, CIeAyeT co3JaTh ONTUMAJbHYK) CHCTEMY BBICHIEro Mpodeccuo-
HaJLHOTO0 00pa30BaHMs 3a CUET peOpraHu3alluu COJIEPKATEIbHBIX OCHOB C TOY-
KU 3pEHUs TepepacipeiesieHns] y4eOHOW Harpy3Ku ¢ aKlIEHTOM Ha yBEIUYECHHE
o0beMa CaMOCTOSITEIbHOW BHEAYJUTOPHON pabOTHI CTYJIEHTOB C pa3padOTKOi
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METOJMYECKUX TPUEMOB U (hopM ee mpoBeaeHus. [loMmuMo pa3BUTHS UHTEIIIEK-
Ta U JIOTUYECKOTO MBIILICHHS, CTYJEHTOB CiieayeT OOy4uTh HaBBIKAM CaMo-
CTOSITEJILHOW PpalOThI MO PACHIUPEHUIO, YTIYOJICHUIO U COBEPIICHCTBOBAHUIO
CBOMX HAyYHBIX 3HAHWM JJIs JAJbHEHWIIIETO MOBBIMIEHUS MNpodeccroHaTbHON
SPYIUIINU U KBATU(PUKAIIMU B YCIOBUSIX OBICTPOTO OOHOBJIEHUS TEXHOJIOTHH.

CoueraHre TYMaHUTAPHBIX U TEXHUUYECKUX JUCIUIUIMH MO3BOJIMUT O3HA-
KOMHUTb CTYJEHTOB C COBPEMEHHBIMU TECOPETUUECKUMU H3BICKAHUSIMU U METO-
JaMU Hay4YHOTO aHajiu3a, C HOBEHIIMMHU MPOU3BOJACTBEHHBIMU TEXHOJIOTUSIMH,
41O C(OOPMUPYET Y HUX UYETKOE MPEACTABICHUE O COCTOSTHUM M MEPCIEKTUBAX
pPa3BUTHUSl HAYKU U TEXHUKHU B cepe ux Oyayuien cnenuanbHOCTH. Mcnonb30-
BaHHE MPUEMOB WHIUBHUAYAJIU3AIUK B OOYUYCHHH TMOMOXET M30ekKaTh pazHo-
YPOBHEBOU MOJATOTOBKH, a 00€CTICUCHUE YCIOBUMN JJIS PA3BUTHUSI TEXHUUYECKOTO
TBOPYECTBA U HAYYHO - UCCIIEJIOBATENILCKON JIEATEIBHOCTH B BY3€ IMOBJICUET 3a
co00l OCyIIeCTBICHNE MHHOBALIMOHHOM JIEATEIbHOCTH B OyIyIllel crenuanu-
3alUH.

I'naBa 1. CounajbHoO-nIearoru4ecKue 0CHOBAHUA
npo¢ecCHOHAIBLHOI0 Pa3BUTHA JUYHOCTH

IIpodeccnonaausm BKIIOYAET B CeOsl 1EJIbIA KOMIUIEKC YPOBHEU €ro op-
raHu3anuu (OMOJOrHYeCKU, ICUXUYECKUM, COLMANIbHBIN, TyXOBHBIH), 4TO J1aeT
HaM MPaBO paccMaTpUBATh MPO(HECCHOHATBHYIO JAESTEILHOCTh B IPOCTPAHCTBE
o01iel KynbTyphl. B3anM03aBUCUMOCTh NPO(PECCUOHATBHBIX JIOCTHXKEHUN U
Pa3HOCTOPOHHETO WHTEUIEKTYaJIbHOTO Pa3BUTHUS OUYEBUIHA U OOBIACHSETCS
€IMHCTBOM JINYHOCTH — OPTraHUYECKOW B3aUMOCBA3BIO0 €€ (PU3NYECKUX, TICUXU-
YECKUX, TyXOBHBIX CUCTEM M B3aUMOJCHCTBHEM OOIIUX M CIEIUAbHBIX HaBBI-
KOB U ymMeHuU. COrIacHO KOHIIEMIHH MPO(EeCCHOHATBFHOTO Pa3BUTHS JIMYHO-
ctu, pazpadboranHo E.M.PoroseiM, «moa mpogeccHOHAIU3MOM CJIEIyeT I0-
HUMAaTh COBOKYITHOCTh U3MEHEHHH, MPOUCXOISIINX B YETOBEKE B MPOIIECCE OB-
JaJieHUs] ¥ JUIUTEJIbHOTO BBIMOJHEHUS JIEATeNIbHOCTH, 00eCTeunBaroux Kaye-
CTBEHHO HOBBIN OoJsiee 3(HEKTUBHBIN YPOBEHB PEIICHUS CIOKHBIX Mpodeccro-
HaJbHBIX 337a4 B 0COOBIX YCIOBUSIX» [5, c. 64]. MbI e 00Jbllle CKIIOHIEMCS K
TpakToBKe MOHATHA npodeccuonanusma H. B.KomeneBoil «xak rapantupo-
BAHHOI'O YCIICIIHOTO BBIITOJIHEHUS JEATEIBHOCTU KaK B CTAHAAPTHBIX, TAK U B
U3MEHSIONIUXCA YCIOBUAX» [7, €. 9], B3B 3a OCHOBY TpakToBKY M. A. 3aiinie-
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BOU NMPO(PecCHOHATBLHONH KOMIIETEHTHOCTH KaK «CHCTEMBI CIELUAIBHBIX 3HA-
HUM, YMEHUN U HABBIKOB, OMBITA BBINOJHEHUS MPO(ECCUOHATBHBIX IEUCTBUH, a
TaK)K€ COBOKYIHOCTHU JIMYHBIX, KAYECTB, ONPEACIIAIONINX CIIOCOOBI BHITTOJIHEHUS
npodeccruonanbubIx GyHKIMI» [4, ¢. 89].

HccnenoBanue npopecCruoHaIbHOTO Pa3BUTHUS JUYHOCTH KAaK KOMILIEKCA
YPOBHEW ee OpraHu3aluy JOoKa3ajlo HE0OOXOJAMMOCTh €€ PaclEeHUBAaHUS B Kaue-
CTBE MEXIUCUUILUIMHAPHOTO 3HAHUA. B memgaroruke Ml paccMaTpuBaeM Ipo-
1ecchl OOYYeHHUS M BOCIMTAHUS YEJIOBEKa Ha Pa3HBIX BO3PACTHBIX ATamax.
[Icuxonorus nenaer ynop Ha BHyTPEHHHUE pecypcesl IndHocTr. Conponorus aa-
€T HaM BO3MOXXHOCTb PacCMOTPETh HEKOTOPbIE COIMAIbHBIE OCOOEHHOCTH Ye-
JIOBEYECKOT'O CYIIECTBOBAHUS: ATAIlbl, 3aKOHOMEPHOCTH, YYaCTHUKOB Ipolecca
counanuzanuu. Ounocodus cnocoOCTByeT pa3BUTHIO MblnuieHUs. KynbTypo-
JIOTHS UTPAET BAXXHYIO 3CTETUYECKYIO POJIb B IIpolecce (hOpMUPOBaHUS HIealia
npodeccuoHaIbHOW AesaTeNbHOCTH. HaKoHel, NHOCTpaHHBIA S3bIK PA3BUBAET
KOMMYHUKATUBHYIO (DYHKIIHIO, @ TAKXKE CTPAHOBEIUECKHUI KPYro30p Uil J1ajb-
HEHUILETO Pa3BUTHUS NIPOU3BOACTBEHHBIX OTHOLIEHUH HA MUPOBOM ypPOBHE.

JuddepeHnpoBaHHbIN MOIX0/ 3aCTaBIsAET YUYUTHIBATh BHYTPEHHUE pe-
CypCHI JUISl peuieHus: npobsieM y4eOHO-BOCIUTATENbHOTO npouecca. [Ipunimn
TYMaHU3allUK JIUKTYET MOCTPOCHHUE M peaju3allMio mpoliecca npodeccuoHanu-
3alMU JTUYHOCTH, YUUTHIBAs €€ BO3PACTHbIE OCOOCHHOCTH, [IEHHOCTHBIE OPUEH-
TallUM U YPOBEHb ITOATOTOBIEHHOCTH K TPYIOBOU AeATENbHOCTH. [IpuHunn no-
CJIEIOBATENIBHOIO MOJIETUPOBAHUS LEJTOCTHOTO COJEpk aHUs MpodhecCHOHab-
HOU JeATEIBbHOCTH B IIpoliecce OOyYeHUsI B TEXHUYECKOM BY3€ OCYIIECTBIISET-
Csl MyTeM MOCTENEHHOTO HACHIIIEHUs y4eOHOro mpoliecca AJIeMEeHTaMu Mpo-
(pecCHOHANTBHON NEATENBHOCTH 4Yepe3 MPEeno/ilaBaHue Kak ClieluaIbHbIX, TaK U
00111€00pa30BaTEIbHBIX JUCIUILINH.

Hrak, npodeccruonanbHasi MOArOTOBKA B BY3€, SBIISSICH MIYOOKO Crielua-
JU3UPOBAHHBIM MPOLIECCOM, JOJKHA BCECTOPOHHE Pa3BUBATH JIUYHOCTh, €CTE-
CTBEHHO He 0€3 yueTa ee MHIUBHUIyaIbHBIX CIIOCOOHOCTEN U BO3MOXKHOCTEH.

EnuncTBO 00111€00pa30BaTENBHOTO U CIEIMATBHOTO KOMIIOHEHTOB IPO-
(ecCHOHANBHOTO Pa3BUTHA 3AKIIOYAETCS BO B3aMMHOW 3aBUCUMOCTH HMX CO-
NEpKaHUsA, a CTENEHb UX COOTHOIIEHUS 3aKOHOMEPHO M3MEHSAETCS HA pa3any-
HBIX CTaIUAX IPO(eCcCHOHAIBHOIO COBEPIICHCTBOBAHUSI.

['oBopst 0 craguax nmpogecCMOHAIBLHOIO POCTa, Mbl M30MpaeM MOJEb
Cynepa. On paznenuit npodecCuoOHaIbHBIN MyTh YEJIOBEKa Ha 5 XapaKTEPHBIX
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ATaANoB, BO BpPeMsI KOTOPBIX JIMYHOCTh HAXOJUTCS B HEMPEPHIBHOM IOUCKE U
pa3BUBAET CBOIO MpodeccuoHalbHy0 S-koHueniuto. [logpo6HO paccMOTpUM HX:

1. Dran pocra (oT poxuaenus g0 14 ner). B mnporecce pa3ButTus
SA-xoHuenuuu peOEHOK MPOUTPHIBAET PA3IUYHBIE POJIH, MPOSBIECHUE UHTEPECA
K KOTOPBIM MOKET MOBJIMATH Ha BEIOOP Oyaylen npodeccun.

2. Oran uccaegoanus (ot 15 no 24 ner). [Ipoucxoaut camoanains coo-
CTBEHHBIX BO3MOXHOCTEH, HTHTEPECOB, MOTPEOHOCTEN U CIOCOOHOCTEH, MO pe-
3yJbTaTaM KOTOPOTO MOJIObIE JTIOIU TTOAXOIT K BEIOOPY mpodeccHm.

3. Ortan ynpodeHus kapbepsl (0T 25 1o 44 net). HabmromaeTcs TeHaCHITUS
K COXpaHEHMIO BBIOPAHHOrO pojia 3aHATUM. PabOTHUKM cTaparoTcsi 3aHSTh
IIPOYHOE MOJI0KEHUE B BHIOpaHHOM MMU cepe AesiTeTbHOCTH, COBEPIICHCTBRY-
10T CBOE MPO¢eCCHOHATBFHOE MaCTEPCTBO.

4. Dran coxpaHeHHs JOCTUTHYTOro (ot 45 mo 64 ner). Ha muke cBoei
poeCCUOHAIBHON Kapbhephl, paOOTHUKU CTaparoTCs COXPaHUTh JOCTUTHYTOE
MOJIOKEHHUE Ha CITyKOe.

5. DOran cnana (nmocne 6515er). OTMeyaeTcs MpoLecC Pa3MBIIUIEHUS O
MPOJTYKTUBHOM IE€pUOJIE MPO(PECCUOHATLHON AEATEIbHOCTU. XapaKTep padoTh
MEHSIETCSI B CBSI3U CO CHIDKEHUEM (DPU3MYECKUX U YMCTBEHHBIX BO3MOXHOCTEU
yejoBeka. TpyoBas IesITeIbHOCTD MPEeKpaIacTcs.

KoHeuHo, xapakTepHble YepThl BBIIIEYKAa3aHHBIX 3TAOB HE MOTYT COOT-
BETCTBOBATh TPYJAO0BOH Omorpaduu aOCONIOTHO Bcero paboyero HaceleHUs
ctpanbl. COBpeMEHHAasI COIMAIbHO-3KOHOMUYECKAsI PEATbHOCTh CYIIIECTBEHHO
CMECTHJIa aKIEHThI, OPUCHTUPYSI JUYHOCTh HA caMOpealn3aluio B rnpodeccuo-
HaIbHOW cepe paau AOCTHKEHHS] COOCTBEHHOIO MaTepHalbHOro Ojarococ-
TOSTHUSL M pa3BuUTUsA oOmiecTtBa. B »Toil cBsizu mpodopueHTAIMS B aCIEKTE
MEXKIMCIIUTUTMHAPHBIX 3HAHUI CTAHOBUTCS CUCTEMOW B3aMMOJECHCTBUS JTUYHO-
CTH Y FOCY/1apCTRBa.

I'naBa 2. 3HaKOBO-KOHTEKCTHOE 00yUeHHe B aCIIeKTe
COBEPIICHCTBOBAHMS SI3bIKOBBIX M NMPO(eCCHOHATBLHBIX KOMIIETEH-
il Oyayumero crienuajaucra

[Tox 3HAKOBO-KOHTEKCTHBIM 00y4eHHeM Mbl IOHUMaeM (HOPMY AKTUB-
HOTO O0y4YeHMs, OPUEHTHUPOBAHHYIO Ha MPO(PEeCCHOHANIbHYIO MOATOTOBKY Yyua-
IIMXCS BBICIIEN IIKOJBI U PEATU3YEMYIO MOCPEACTBOM CUCTEMHOTO HCIIOJIbB30-
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BaHUS TPOQPECCUOHATIBHOTO KOHTEKCTA. J[aHHast KoHIenus Oblia pa3padoTaHa
A.A.Bep6utikuMm B 1991rony. CoriiacHO 0COOEHHOCTSIM 3TOM METOJMKU KOH-
TEKCTHOE OOYUYEHHE OIMUPAETCS Ha TEOPHUIO JEATEIbHOCTH, B COOTBETCTBUU C
KOTOPOM yCBOEHHUE COIMAIBHOTO OIBITA OCYIIECTBISECTCA B pe3yJbTaTe aKTHB-
HOM JeATeNbHOCTH CyObeKTa. « OCHOBHOM equHHUIICH padOThl MpenojgaBaTess 1
CTYJICHTOB CTAHOBUTCS 3]IeCh HE MOpLus HHGOPMAILIUK, a CUTyallHs B €€ Ipe/-
METHOM M COLMAJIBLHOMN ONpPEETIeHHOCTH; IEATeIbHOCTh 00yYaromuxcsi mproo-
pEeTaeT 4YepThl, B KOTOPBHIX MPOSABISIIOTCA OCOOEHHOCTH Yy4ueOHOW W Oymymiei
po¢eCCUOHAIBHON eI TETLHOCTIY [2, C. 2].

«OCHOBHBIC MPUHIIUNBI KOHTEKCTHOT0 00y4eHus1 110 Bepoumkomy:

- MeJaroruyeckoe oOecleueHrue JUYHOCTHOTO BKIIIOUEHHS CTYACHTA B
y4eOHYIO JIeATebHOCTb;

- TIOCJIEI0BATEIbHOE MOJIEIUPOBAHUE B YUEOHOU JEATEIBHOCTH CTYJEH-
TOB LIEJIOCTHOTO COjepkaHusi, GopM U yCIOBUN NpOo(eCcCHOHATBLHON JIEATElNb-
HOCTH CHEI[UATNCTOB;

- MPOOJIEMHOCTDh COZEPKaHM OOYUSHHS U TIPOIIecca €r0 pa3BepPTHIBAHUS;

- aJICKBaTHOCTh (JOpPM OpraHHU3alU y4eOHOW AEATETLHOCTH CTYJACHTOB
HEJISIM U COJIEPKAHUI0 00pa30BaHUS;

- Bellylias pojib COBMECTHOM JEATEIbHOCTH, MEKIJIMYHOCTHOTO B3aWMO-
JEUCTBUS U TUAIOTMYECKOTO 00I1IeHHs CyOBEKTOB 00pa30BaTENbHOIO Mpolecca
(mpemogaBaTess U CTYyIEHTOB MEXKTy CO00H);

- MeIarOTUYECKH 000CHOBAaHHOE COYETAaHWE HOBBIX M TPATUIIMOHHBIX TIe-
JarOru9eCKUX TEXHOJOTHIA;

- ©IMHCTBO OOYY€HHS M BOCIHUTAHMUS JIMYHOCTU TIpodeccruoHaia
[11,c.57].

B 3HaKOBO-KOHTEKCTHOM OOY4YEHWH BOIUIOMIAIOTCS] MPUHIIAIIBI aKTHBHO-
CTH JIMYHOCTH, YTO HEIMOCPEJCTBEHHBIM 00pa30M, OKa3bIBAET BIUSHHUE HAa MO-
nenvpoBanre GopM U yCIOBUM MPOPECCHOHAIBHOU ACSATENHHOCTH CIELUAIH-
ctoB. Oco0oe BHUMaHUE 3/1eCh CleAyeT oOpaTUTh Ha peau3aliio MO3TATHOTO
Mepexo/ia CTYJICHTOB K 0a30BbIM (popMaM JEATEIbHOCTH 00Jiee BHICOKOTO paH-
ra: OT yueOHOU JeATeIbHOCTH K KBAa3uINpo(deCcCHOHAILHOMU, U Jajiee K yuyeOHo-
npodeccuoHallbHOW U HaKOHel, K npodeccuoHanbHoil. [IpenogaBanue oOie-
HAYYHBIX JAUCIUIUIMH TpeaaraeTcsi TPaKTOBaTh B KOHTEKCTE MpodecCuoHamb-
HOM JIeSITENbHOCTH, HM30paB CcoueTaHUE pPa3zHOOOpa3HbIX (OpPM, METOAOB H
CPEJICTB TPAIUIIMOHHOTO U aKTHBHOTO OOyYCHHUSI.
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PaccmoTpuM 3HaKOBO-KOHTEKCTHBIN TOJIXO/ Ha TIpUMEpPEe 00ydeHHs] HHO-
CTPAaHHOMY SI3BIKY B TEXHHYECKOM BY3€.

Nudopmanust B xoe oOydeHUs MOJAETCA Yepe3 «3HAKW» - TO €CTh IO-
CPEICTBOM UHPDOPMAMUBHOU COCMABTIAIOUELL:

1) gepe3 oOBSICHEHUS TIPETOIaBaTeIeM TPaMMAaTHIECKOTO, CTPaHOBEIUe-
CKOro, OOIIEHAYYHOTr'0, WU COJEpXkaIero npo(eccCuoHaabHy0 CHEHUPUKY
MaTepuana;

2) dYepe3 UHIMBUAYAJIbHYIO HJIM KOJUIEKTUBHYIO pabOTy C y4eOHBIMU TIO-
coousamu;

3) uepe3 paboTy Ha KOMIBIOTEPE (B KOMITBIOTEPHOM KJIACCe);

U TIOCPEJICTBOM (POHEemUUecKol cOCmasisaioujel:

1) gepe3 caMmy peub IpemnoaBaresnis, TO €CTh IMyTeM HEMOCPEICTBEHHOTO
IPOU3HECEHUS TEPMUHOB U CTPYKTYpP Ha HHOCTPAHHOM SI3BIKE;

2) dyepe3 paboOTy ¢ ayaMo/BU€0 MarepuaiaMu (B JIUHTaOHHOM U JIUH-
IBUCTUYECKOM KaOMHETaX).

Jlanee npuBenem aaropuTM JIEUCTBUM:

1. BBenmeHue m 3akperuieHHE CIECIHATBHBIX TEPMUHOB MPOQPECCHOHATH-

HOW HAMpaBJICHHOCTH (COTJIaCHO TeME ypoKa) Ha WHOCTPAHHOM SI3BIKE
C MEepPEeBOJIOM WX Ha PYCCKHH S3BIK U C MOCIEAYIOMNUM OOBICHCHHEM
UX 3HAYEHUS, UCIOJIb3Ysl HAIJIAJIHbIE CPEJICTBA. DTO MOXHO 00O03Ha-
YUTh KaK «3HAK-3HAYCHUE-00pa3y.

2. YcBOoeHHE CIIEIMAIBHBIX TEPMUHOB HA MHOCTPAHHOM U PYCCKOM SI3bI-
Kax C MOCJIEIYIOIINM pa3bsCHEHWEM HX Mpo(deccHOHaTbHOrO0 Ha3Ha-
YeHUs CHayaja Ha pPyCCKOM, a 3aT€M U Ha HUHOCTPAHHOM si3bikax. O00-
3HAYMM 3Tall KaK «TEPMUH — 3HAHUE — TIOHATHE.

3. OcBoeHune npoheCCUOHAIBHBIX TEPMUHOB HA HHOCTPAHHOM U PYyCCKOM
SI3BIKAX B MPOIIECCE BBIMOTHEHUS JICKCHICCKUX YIIPAXKHEHUN U CIICIIH-
aNbHBIX 3aJaHUN Pa3UYHBIX TUIIOB COTJIACHO CTPYKTYpE: «TEPMUH —
YMEHUE — CMBICID.

4. TlpucBoeHue npodecCHoHATBHBIX TEPMHUHOB HA WHOCTPAHHOM U PYC-
CKOM S3BIKaX B MPOIECCE MX MPAKTHYSCKOTO NMPUMEHEHHUS B pa3iind-
HBIX BUJIaX ACSTEIBHOCTH MO MPUHIUITY KTEPMUH — HABBIK — OTIBITY.

JJ1st ICHOCTH ClielyeT YTOYHUTh, YTO MbI IOHUMAEM TI0]T KyCBOEHHEM)> —
MOCTM)KCHUE CYTH, TOJ] «OCBO€HHMEM» — BBIPAaOOTKY YMEHW, HaBBIKOB Kak
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dbopm peanm3aiiy 3HaHWA, ¥ HAKOHEII, TI0JT «ITPUCBOEHHEM) — HE TOJIBKO 3Ha-
HUS ¥ YMEHUS, HO ¥ X IPUMEHCHHE B TIOBCEAHEBHOMN MTPAKTHKE.

B nporiecce peanuzainyuyu BapuaTUBHBIX (OPM U METOJIOB OOYUEHHUS, CIIO-
COOCTBYIOIMINX MPOPECCUOHATHPHOMY PA3BUTHIO CTYJIEHTOB CPEJICTBAMH MPETIO-
JaBaHWUSI WHOCTPAHHOTO $S3bIKA, MBI PAa3BUBAEM KOLIEKMUBHYIO, KDEAMUBHYIO,
peqheKCUBHYI0 U NPOEKMHYI0 8UObL OesimelbHOCmU. ITU K€ BUIbI IESITEILHO-
CTH Pa3BUBAIOTCA U B XOJ€ M3Yy4YCHHUS TEXHUUYECKUX JUCIUIUINH. TakuM oOpa-
30M, IEJIeCOO00Pa3HO TOBOPUTH O B3aMMOBIIMSHUM YUE€OHBIX JUCITUIIMH OOIIe-
HAYYHOTO U TEXHUYIECKOTO MPOHIIS.

NH:keHepHYIO 1eSITeJILHOCTh MOXKHO TPEACTAaBUTh KaK €IUHCTBO TPEX
TUIIOB JESATEbHOCTH: €CTECTBEHHOHAYYHOW (HAINpaBJICHHOW Ha TMO3HAHHE
IPUPOIBI), TEXHUYECKOHN (0OecreunBaroIieil co3jaHne TEXHUIECKUX 0O0BbEKTOB
Y CHCTEM) U COMAIIbHON (OpMEHTHPOBAHHON HA TIO3HAHNE 3aKOHOMEPHOCTEH U
3ampocoB o6O1IecTBa). Mcxoas u3 3Toro, 00IIeeBponecKrue CTaHIapThl, Mpey-
CMOTPEHHBIE ISl aKKpeIUTalud oOpa3oBaTeNbHBIX MporpaMm IMpodeccuo-
HaJbHOW MOJOTOBKH K WHYKCHEPHOU JEATEILHOCTH, OMMCHIBAIOT TPEOOBAHMUSI,
peabsBIsieMble K MPO()EeCCHOHATBFHBIM U JIMYHOCTHBIM KOMITCTCHIIHSIM BBIITY-
CKHHKOB TEXHUYECKHX BY30B I10 6 pa3enam:

1) 3HaHus (eCTECTBEHHOHAYYHBIC W MAaTEMaTHYECKHE O HOBEHIITHX
JOCTUKEHUSIX B OTPeIeICHHON 00J1aCTU TEXHUKH U TEXHOJIOTHM, a TaKxkKe
MEXIMCIUIUTMHAPHBIC 3HAHUS B IIHMPOKOM KOHTEKCTE WHXKEHEPHOU JIes-
TEJIbHOCTH).

2) NmxenepHbIil aHamn3 (MOCTAaHOBKA U pellieHNe WHKEHEPHBIX 3a-
a4 B HOBBIX BO3HHMKAIONIMX cdepax CHelHaTN3allii, PEIICHUE paHee
HEM3BECTHBIX 33724 B YCIOBHUSAX HEOMPEACICHHOCTH U KOHKYPEHIIHH ).

3) UmxeHepHOEe MPOEKTUPOBAHUE (CITIOCOOHOCTh MPUMEHSTh MHKE-
HEpHBIC 3HAHMS ISl Pa3paOOTKU M pean3allii MPOEKTOB, YIOBJICTBO-
PAIOIIUX 3aJlaHHBIM TPEOOBAHUAM, B TOM YHUCJIE B CMEXHBIX OOJACTAX,
IMPUMEHSISI TBOPUYECKHUI MOAXO0/ K pa3pab0OTKe HOBBIX WU W OPUTHHAIb-
HBIX METO/JIOB).

4) UccnenoBanus (CrIoOCOOHOCTh OCYILECTBIISATh MOUCK JIUTEPATYPHI
U HCTOJIb30BaTh 0a3bl JIAHHBIX U JAPYTU€ UCTOUYHUKUA MHGOpPMAIHH, TIjIa-
HUPOBATh W MPOBOJUTH SKCIIEPUMEHTHI, POBOJINTh AHATUTHYCCKHUE HC-
CJIEIOBAaHMS, KpUTUICCKU OIEHUBATHh MX PE3YJIbTATHI).
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5) UnxeHepHas npakTuka (CIOCOOHOCTh OCYLIECTBIISITH MOJI00D U
UCIIOJIb30BaHUE HEOOXOIUMOro 00OpYJOBaHUS, UHCTPYMEHTOB U METO-
JIOB, COCIMHSATh TEOPHUIO0 U MPAKTUKY JIJIsl pELICHUs MHXKEHEPHBIX 3aj1ad,
CIIOCOOHOCTh MHTETPUPOBATH 3HAHUS U3 PA3IUYHBIX chep AeATETHLHOCTH
JUISL PEIIEHUS CIIOAKHBIX MPAKTUYECKUX 3a/1a4).
6) JINUHOCTHBIE KOMIIETEHIIMU, KOTOPbIC, 10 CYTH, SIBJISIOTCS IIPO-
(deccroHaNbHO BaKHBIMU KadeCTBaMU (MOHMMAaHHUE CYIIHOCTH Tpodec-
CHU WHXKEHEpa U 00S3aHHOCTH CIYKHTh OOIIECTBY, CIOCOOHOCTH 3P hek-
TUBHO pa0OTaTh WHJMBUAYAIbHO U KaK WIEH KOMaH]Ibl, BIAJ€HUE WHO-
CTpPaHHBIMHU SI3bIKAMU, JOCTATOUYHOE JIJIsi OOIIEHUS MPU paboTe B MEXKIY-
HApOJIHBIX KOMaHJIaXx, YMEHHE UCIOJb30BaTh pa3InuHble METObI 3 dek-
TUBHOW KOMMYHHUKAIIUU B MPOGeCCUOHATBLHOM Cpejie U B COIIMYME, OCBe-
JIOMJIEHHOCTh B BOIIPOCAX MPOEKTHOW JIESITEIHbHOCTH, TBOPUYECKUIN MOUCK
B paMKax npodeccuu, 0CO3HaHUE HEOOXOAMMOCTH U CIIOCOOHOCTH CaMo-
COBEPILIEHCTBOBAHUA ).
CornacHo BBIIIEONUCAHHBIM CTAHIAPTAM, B MPOLIECCE U3YUEHHS TUCLIH-
IJIMH OOIIIEHAYyYHOr0 MIaHa (B YaCTHOCTH, B MPOLIECCE U3YYEHUSI UHOCTPAHHO-
T'O sI3bIKa) B HES3bIKOBOM BY3€ Pa3BUTHE SI3BIKOBBIX KOMIIETCHIIUNA MTPOUCXOUT
B aCHEeKTe Pa3BUTUS NMPOPECCUOHAIBHBIX KOMIIETCHIIUNA TMOCPEICTBOM IOCTE-
MIEHHOTO TOA3TAlHOIO COBEPIIEHCTBOBAHUS HWH(POPMATUBHOTO, TBOPUYECKOTO,
MPOEKTHOTO, AHAIIUTHYECKOIO, HCCIEAOBATENBCKOTO M OPraHU3aIlMOHHOTO
KOMIOHEHTOB. Pa3bsiCHUM, YTO MOJ| «A3BIKOBOH KOMIIeTeHIHeH» Mbl IMOHHU-
MaeM «peajbHOCTh CaMOTO SI3bIKa, MPEICTABISIONIETO COO0 MHOTOYPOBHEBYIO
CUCTEMY, B KOTOPOU BBIJENSIOTCS B KQUECTBE OCHOBHBIX YPOBHEH: (DOHEMHBIH,
MOPGhEMHBIN, JEKCUYSCKHM, CHHTAaKCHYECKUM W TEKCTOBOM. Kaxmpiii n3 HHMX
COCTaBJIIET OCOOYIO MOJICUCTEMY SI3bIKa, KOTOPAsl XapaKTEPU3YETCs] COCTAaBOM
OJIHOPOJHBIX enuHuIl (hoHeM, MopdeM, CIIOB, MPEITIOKEHUNH, TEKCTOM) U Mpa-
BUJIAMHU, HOPMaMU UX UCTO0JIb30BaHUA. [[0CKONBKY A3BIK B 11€JI0M MPEACTABISET
co00M eIMHCTBO, TO B pPEaIbHOW peuH JItOJACeH BCE 3TH MOJCUCTEMBI TIPEICTaB-
JIEHBI BO B3aUMOCBSI3U. TO €CTh, CIOBO BOCHPUHUMAETCSI B COCTABE BBICKA3bIBa-
HUS, 3BYKHA peur U MOp(EMbl YCBAaUBAIOTCS B COCTaBE CJIOBA, KOTOPOE IMO3KE
MOXXET Y4acTBOBAaTh B OINPEIEIICHHOM BBICKa3bIBAHHMH, a BbICKAa3bIBAHUE MOHU-
MaeTcsl B KOHTEKCTE peUd WM B HEKOU CHTyaruu oomeHus» [1, ¢. 65].
[TosTanmHo paccMOTPUM MEXAHU3M MPOABUKEHUS OT YUYEOHOU JeAaTelIbHO-
CTH K PO eCcCUOHATBHOM:
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Ha I srane 00ydeHHss MHOCTPAHHOMY SI3bIKY CTYJCHTOB TEXHHUYECKUX
OCYIIIECTBJISIEM YUE€OHYIO JESATEIbHOCTh aKaJIeMUYECKOr0 THUIIA, COUETasl CEMHU-
HapcKue (MPaKTUYECKUE) 3aHATUS C PJIEMEHTAMU JIEKIIUH.

Ha II srame mepexoauM K KBa3HMpOo(ECCHOHATBLHON ACSTENHHOCTH, WC-
MOJIb3ysd B OOyYEHUU TaKUE€ UTPOBBIE (POPMBI, KaK JUATOT-CUTYyaIUu0, UHTEP-
BbIO, KOH(PEPEHIMIO-TUCKYCCUIO TIO 3aJ]aHHOM TpoOJieMe, CIIEHKU KaK UMHTa-
WO JAEJIOBOU UTPHI U AP.

Ha III srane ucnonb3yem yueOHO-TipodecCHOHaNbHOE HaIlpaBleHue, KO-
TOPOE€ BBIPAKAECTCS B HAITMCAHUM TEMATHYECKUX pedepaToB, B BHICTYILICHUH C
JOKJIAJIOM TI0 33JIaHHOM MpoOJeMaThKe Ha UHOCTPAHHOM SI3bIKE, B YYAaCTUU HA
CTyACHYECKUX BHYTPHUBY30BCKUX, MEXKBY30BCKUX U MEKIYHAPOAHBIX HAYYHBIX
KOH(EPEHIIUIX ¢ MOCIEeayIoNIeH myOauKaIue craTre B COOpHUKAX IO UTOTaM
KOH(EPEHIIU, y4acTUH B OJUMITHAaJaX U KOHKypcax MECTHOTO U PETMOHAIBHO-
ro 3HAYEHUS.

W wnakonen, Ha 3aBepmiatoiieM [V stame coBepieHcTByeM mpodeccuo-
HaJIbHYIO0 JEATEIBHOCTh HA NPAKTHUKE, HAIPUMEDP, NPEANPHUHSB IOE3AKY Ha
MPOU3BOJICTBEHHYIO MPAKTUKY B CTpaHy M3y4yaeMoro si3blka B paMkax oOpazo-
BaTEJIbHOTO MPOEKTa MEXIYHAPOJIHOTO CTYJIEHUECKOTOo OOMEHa C MOCIeIyIo-
IIIUM HaIMMCAaHUEM M 3aIlUTON OTUeTa, KypCOBOM pabOThI M cAa4eil MPOEKTa.

I'naBa 3. IlpuMeHeHHe MOIYJIbHBIX TEXHOJOTHH ISl OCYIIECTBICHUS
npueMoB AU depeHuMaAUn ¥ UHAMBUAYATU3ALMH
B 00y4eHHH NHOCTPAHHOMY SI3bIKY

Heo6xoauMocTh mprUMEHEHUS MEeKTUCHUIIIMHAPHOTO MOAX04a 00BsC-
HSETCA yCWICHHEM TCHJICHIIMM WHTETPAIlii HAYYHBIX 3HAHHM, MOBBIIICHUEM
TpeOOBaHUI K OYIyIIMM CIIEIHAIMCTaM, KOMIIETEHTHBIM BO BCEX CMEKHBIX CO
CHEIMAIIBHOCTRIO oOyiacTsax. Takum 00pa3oM, MPOUCXOIUT YIUIOTHEHHE WH-
(dbopMaIMOHHOTO TOJIs, KOTOPOE TPEOYET HOBBIX TEXHOJOTUM CHCTEMAaTU3AINH
3HAHUM.

CoBpemMeHHOE 00pa3oBaHKME OTBOJUT HEJOCTATOYHOE KOJIHYECTBO ayJlv-
TOPHBIX YacOB Ha M3y4eHHE OOIEHAYYHBIX TUCHUIUIHH. B pesynbpTaTe mpero-
JaBaTenlh CTPEMUTCS JaTh KaK MOXKHO OoJibllie MaTepuaia, Tpedyemoro obpa-
30BaTEIbHBIMUA CTaHJApPTaMH, 3aKpeIUIEHHEe KOTOPOTO BBIHYXICHO MPOXOIUTH
BO BHEypouHoe Bpems. CrefoBaTenbHO, CBOCBPEMEHHAs IieJieHAIpaBJICHHAS
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OpraHu3alus CaMOCTOSITEIbHON PadOThl CTYAEHTOB I MOJYyYECHHsS 3HAHUN
Jake M0 POACTBEHHBIM AUCIUIUIMHAM JOJI)KHA CIIOCOOCTBOBATh UX JTOHKHOMY
IPUMEHEHHUIO Ha MPAKTUKE B KAYECTBE HAYYHO-MPAKTUUECKUX OPUEHTUPOB IS
BBITIOJIHEHHSI KaU€CTBEHHOM MO3HABATENIbHONW U MPO(EeCCHOHATBLHON JesATeNb-
HOCTH. B JaHHBIX yCIOBUAX MEXIUCUUIUIMHAPHBIN MOIXO0/]I, BRIPAXKAIOIINA He-
00X0IMMOCTh OOOOIIEHHOTO y4eOHOIro MO3HAHUS M IEIOCTHOCTH YYEOHOTO
npoliecca, OCHOBAHHBIM Ha UJEE MEXAUCIUIUIMHAPHBIX CBA3EH, MpHOOpeTaeT
0co0y10 akTyalbHOCTh. B 00pa3zoBaTebHOM MpoLECCe ITO MPEACTaBISIETCS CO-
INIACOBAHUEM YUYEOHBIX AUCLUIUIMH MO POJCTBEHHBIM MPEAMETAM C TOUYKH 3pe-
HUsL OOILIHOCTH TPAKTOBKU M3Y4Ya€MbIX IMOHSATUM, SBJIIEHUM, MPOLIECCOB U Bpe-
MEHU MX U3Yy4YEeHUS, KOTOPOE CIOCOOCTBYET MPUOOPETEHUIO IEJIOCTHBIX MHTE-
TPAaTUBHBIX 3HAHWM, 00OOIIEHHBIX TPUEMOB YUEOHOU NEATeTbHOCTH, B PE3YJIb-
TaT€ Yero MPOMCXOJUT YCKOPEHHE TemIa MepepadOTKU M YCBOCHHS HAy4YHOH
uHdopmanuu, ycrpansercs n1yonupoBanue. Takum oOpaszom, kak nuier [Ipo-
xopoBa O.JI., «MeKIMCUMIUIMHAPHOCTh — €CTh TIIATEJIbHO pa3paboTaHHas
B3aMMOCBSI3b YU€OHBIX MTPEIMETOB HA OCHOBE MX COTJIACOBAHMS U OObEIUHEHUS
10 POJCTBEHHBIM OCHOBAHMSM, PE3YIBTATOM KOTOPOU SIBJISIETCS LIEIIOCTHOE WH-
TErpaTUBHOE 3HAHUE, ONpEIEIIeMOe KaK 3HaHue, C(OOPMUPOBAHHOE HA OCHOBE
B3aMMOCBSI3M, B3aUMOJCUCTBUSA, YHU(PUKALUKA JIEMEHTOB 3HAHWM Pa3IUUYHBIX
IpEeIMETHBIX 00JacTeil, OpUEHTUPOBAHHBIX HAa MPO(PECCHOHANBHYIO JEATEIb-
HOCTB 00ydaemoro» [9, c. 46].

B npouecce n3ydeHus: HHOCTPAHHOTO A3bIKa BO3MOXKHA TpaHC(hOpMaIus
3HaHUM, YMEHUI ¥ HaBBIKOB W3 CHEIMAIbHBIX JUCLUUILIMH B T'yMaHUTapHbIC, U
HA000POT, TaK KaK UCTOYHUKOM MEXIUCIUIUIMHAPHON UH(POPMAILIMK B MPOIIEC-
Ce NEJAroruyecKoro YMNpaBlIEHUsT CaMOCTOATENbHOW pabOTON SBISAIOTCS He-
CKOJIBKO y4€OHBIX TUCLUIUINH.

Takum 0Opa3zoM, MERIMCHUIIMHAPHAS CBA3b HAMHM pPacCMAaTpPUBAETCS
KaK «MOoJIU(GyHKIMOHAIBHBIA KOMIIOHEHT, BBIMOJHSIOMMN 00pa3oBaTEIbHYIO,
Pa3BUBAOIIYIO U KOHCTPYKTHUBHYIO (hyHKIHNH (A. B. Ycona, E. FO. Hukutuna)» —
yrBepxkaaet O. JI. ITpoxoposa [9, c. 48]. HenocTtarounas peanuzanusi MEXIucC-
IUIUIMHAPHOTO MOJIX0/1a B 00YYE€HUH MPUBOJIUT K Pa3pbiBy MEXIy TEOpeThYe-
CKUMH 3HaHUSMHU OOY4Yae€MbIX U MX MPaKTUYECKUM NMPUMEHEHHEM, YTO, HECO-
MHEHHO, CHI)KAaeT KaueCTBO MPO(PECCHOHATBHON MOATOTOBKH M 3aMETHO MpO-

JUIEBaeT nepuoJi npodecCUoHaNbHOM aJanTal B Oy yIleM.
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Br16op MoOayJbHOTrO moaxoga OOBICHSAETCS TEHICHIIMEW yBEIUYCHUS
o0beMa yueOHOro Marepuana, IepelaBaeMoro Ha caMoCTOATENbHOE U3YUYEHUE,
yTo TpeOyeT obecnedeHrss TMOKOCTH COJIepKaHUsl O0yUYeHUs, TPUCTIOCOOICHUS
K WHIUBUAYaJIbHBIM MOTPEOHOCTSAM JIMYHOCTH U yYPOBHIO €€ 0a30BOM MOATO-
ToBKHU. [IpobGraeMa GOJBIIOr0 yJAEILHOIO Beca CaMOCTOSITEILHONM paboThl 00y-
YaeMbIX M HEJIOCTaTKa JIeJIOBOrO OOIIEHHUS B MPOIECCEe U3YUYECHHS MU HHO-
CTPAHHOTO s3bIKa TPEOYET MOUCKa TaKuX (POpM U METOAOB 00YUYEHUsI, KOTOPHIE
MO3BOJISIIOT aKTUBU3UPOBATH MTO3HABATEIBHYIO JIEATEILHOCTh 00yUaeMbIX.

«MopyabHoe 00y4eHHe TMPEIOIaracT BBICOKYH) TEXHOJIOTUYHOCTb,
YETKYI0 CTPYKTYPHU3AIUIO COJIEPKAHUSI O0yUEHUS, MMOCIE0BATEIbHOE U3JI0XKe-
HUE TEOPETHUYECKOTO MaTepualia ¢ MPeabIBICHUEM BCEX JIEMEHTOB JHUIAKTHU-
YEeCKOM CHUCTEeMBI (1Iesei, cColepKaHus, CIOCOO0OB YINpaBieHUs y4eOHBIM MPO-
neccoM) B (hopMe MOAYJIBHOW MpPOrpamMMbl, 00ecleueHre yuyeOHOro mpoiecca
METOJUYECKUM MaTepUaJIOM M CUCTEMOM OIEHKHM W KOHTPOJSI YCBOCHHMS 3Ha-
HUM, MO3BOJISIONIENH KOPPEKTUPOBATh Mpolecc oOydeHusi. MoynbHoe 00yue-
HUE TaKXe MPeyCMaTPUBAET BAPUATUBHOCTh OOYUCHHUS, aallTallui0 YI4eOHOTO
poIiecca K MHAUBUAYaTbHBIM BO3MOXKHOCTSIM U 3arpocaM o0ydaeMbix» [9, ¢. 50].

Y4eOHblil MOAYJIb MBI OllpenensieM, coriaacHo TpakTtoBke O. JI. [Ipoxo-
POBOM, KakK «aBTOHOMHYIO OPraHM3allMOHHO-METOJIMUECKYIO0 CTPYKTYpy yueo-
HOM TUCUHUIUIMHBI, KOTOpas BKIIOYAET B CeOsl NUIAKTHUECKHUE 1I€JIH, CIelHalb-
HO OTOOpaHHBIN KOMIUIEKC Y4YEOHBIX JJIEMEHTOB (JIOTHYECKH 3aBEPIICHHBIX
€AUHUI] YYEOHOTO MaTepuaia, COCTABIECHHBIX C YUETOM MEXIUCIUILUTMHAPHBIX
CBsI3€i), METOJMYECKOE PYKOBOJICTBO (BKJIIOUAs TUJIAKTUYECKUE MaTEepHUalbl) U
CUCTEMY KOHTPOJIS, U3yUEHHE KOTOPBhIX obecreunBaeT popMHUpOBaHUE y 00Y-
YaeMbIX YCTOMYMBBIX 3HAHWH, PA3BUTHE HA UX OCHOBE HABBIKOB U YMEHUU pe-
meHus Npo(ecCHOHAIbHO 3HAYUMBIX 3a/1ad, OBIajJieHue 3(PHEKTUBHBIMU CIIO-
cobamMu U MpUeMaMU OCYIIECTBICHUSI Y4eOHO-TI0O3HABATEILHOMN JIEITEIIbHOCTH B
npoliecce MeJaroru4eckoro ympapleHUs CaMOCTOSITENbHOM paboToil oOyuae-
MBIX B T€YEHHUE MOJTHOTO 00yYaromero Mukia (0T 3HAKOMCTBA C IeJISIMU 00yue-
HUS JI0 KOHTPOJIS IO MOAYJII0)» [9, c. 54.].

PaccmotpuM ocHOBHBIE XapakTepucTrku MoayJis (o O. JI. [IpoxopoBoid):

1) «MexXANCIUTUIMHAPHOCTD (COAEp>KaHMsI MOJIYJIsl OCHOBBIBAETCS Ha MO-
HUMaHHUU TOTO (pakTa, 4To nMpodecCruoHaIbHas JeATeTbHOCTh HOCUT IEJIOCTHBIN
XapakTep). 3aJlaHHbI XapaKkTep MOAYJIs JOCTUTAETCS 3a CUET BKJIIOUEHHUS B CO-
nep>kaHue MOMAYJISI KOMIUIEKCA HHOS3BIYHBIX MPOQPECCUOHATBHO OPUEHTUPO-
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BaHHBIX 3aJaHUM (Y4eOHBIX KOMMYHUKATHUBHBIX CHUTYaIlMii), MaKCUMAJIbHO
NPUOJIMKEHHBIX K €CTECTBEHHOM (ayTEeHTHMYHOM) Cpesie, 4TO, B CBOIO OYEpEb,
CIOCOOCTBYET MPUOOPETEHUIO MHOSI3BIYHBIX 3HAHUM U OIbITA B YCJIOBUIX, MO-
JENUPYIOMINX PEAIbHBIE CUTyalliy COLMAIIBHOTO B3aMMOJICUCTBUS U YCBOCHUS
COLIMAJIBHO-KYJIBTYPHBIX LIEHHOCTE;

2) caMOCTOSTENIbHOCTh U LEIOCTHOCTh Yy4eOHOrO MOAYJISl KaK OpraHu3a-
[IUOHHO-METOJUYECKON CTPYKTYphI BhIpaKaeTCSd B 3aMKHYTOM IIHMKJIE: KaXKIbIi
MOJIYJIb UMEET COOCTBEHHBIE 1€ 00yYEeHUs, CIIEIMaIbHO OTOOpaHHOE CoMep-
’KaHUe, COOTBETCTBYIOLIME (DOPMBI U METObI OOYUYEHHS, CUCTEMY TEKYIIETO U
UTOTOBOT'O KOHTPOJIS; CTPYKTYpHas LIEIOCTHOCTh MOJYJS MpeACTaBieHa CHUC-
TEMOM B3aMMOCBSI3aHHBIX YUEOHBIX 3JIEMEHTOB — BBEJCHUE B MOJIYJIb, Oa30BbIE
MOJYJIH, CIEUATU3NPOBAHHBIE MOLYJIH; KOHTPOJIb 110 MOJYJIIO;

3) TMOKOCTh MOJYJsSl SBJISIETCS CTEPKHEBOM XAPAKTEPUCTUKON MOJYIb-
HOM TEXHOJIOTMM M MPOSBIAETCS B CTYNEHYATOCTH MOJYJIBHOM MPOTPaMMBI,
BO3MOKHOCTH BapbHpPOBaTh CJIOXKHOCTh, 00bEM MaTepuaia, MOClel0BaTeb-
HOCTb €T0 M3yUY€HUs B: 3aBUCHMOCTH OT Pa3IMYHbIX YCIOBHI 00pa3oBaTenbHO-
o MpoIiecca;

4) nmpodeccnoHaIbHO-TIPUKIIAHAS HATPABICHHOCTh MOJIYJISI BbIpaXKaeTcs
B HAIpaBJIEHHOCTH JEATEIbHOCTH O0y4aeMoro B IPOILIECCE H3YUYEHHUsI HHO-
CTPAHHOTO f3bIKa HA MPUOOpPETEHHE JIMYHOCTHO 3HAYMMOIO OIMbITA, Ha CO3/a-
HUE JINYHOCTHOTO 00pa30oBaTENbHOIO MPOJYKTA, NEUCTBEHHOCTh M OIEpaTHB-
HOCTb KOTOPOT'O JOCTUIaeTCs 3a CYET PEUICHUS MHOS3BIYHBIX MPO(PECCHOHAb-
HO OpHEHTHUPOBAHHBIX 3aJaHUM, OpraHu3aluyd MHOTOKPAaTHOTO MOBTOPEHHUS
CIOCOOOB pEIICHUs] TOW WM MHOW MPOOJIEMHON KOMMYHHMKATUBHOW 3aJlayl B
MHOTOYHCIICHHBIX BapHAaHTaX MPEIMETHO-KOMMYHHUKATUBHBIX CHUTyalui» [9,
c. 53-54].

Takum 00pa3om, u30paB MeRIMCHUIIHHAPHO-MOAYJIbHBINA MOAXOJ,
«BBICTYTAIONINI B KAYECTBE MPUHIIMIA PabOTHI ¢ COAep:KaHeM 00pa3oBaHus B
IIEeJIOM, KOHKPETHOW yueOHO#l uHbopmaiumend U y4eOHOU NeATeNbHOCThIO, U
IPEIOCTABIIAIONINI CBOOOJAHOE TBOPUYECKOE MPOCTPAHCTBO MJisi BBIPAOOTKHA U
peanu3alnud ONTUMAJBHOTO YNPABICHUECKOTO PEUIEHUs, a TaKXKE paccMaTpu-
BaIOIIMK 00y4aeMoOro Kak CyObEKT MOATAITHOTO MPOoIEcca U3yYeHHUs] YUEOHBIX
AJIEMEHTOB KOHKPETHOI'O MOJYJIsI HA OCHOBE MEXIUCIUIUIMHAPHOMN, 3a1a4HON 1
po(eCCHOHABHO-TIPUKIATHON €ro XapakTepucTuk» [9, ¢. 60], Mbl BHOCHM B
y4eOHBIN MpollecC CUCTEMOOOpa3ylollee Hayalo U 00eCredyuBaeM €ro 1eI0CT-
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HOCTh «3a CUET NPHUOOIIEHUS OyAYIIUX CIEHHAIMCTOB K CHCTEMHOMY METOIY
MBIIIJIEHUS, PAaCUIMPEeHUs] 00JACTU TMO3HAHMS HAa OCHOBE BBIIEICHUS CBS3EH
MEXAY SJEMEHTAMU 3HAHWUU U3 Pa3HBIX YUEOHBIX AUCIUIUIMH B KauecTBE CIie-
[IUATBHBIX OOBEKTOB YCBOCHHS», a Tak)Ke ONTHUMHU3UPYEM Y4eOHBIN MpoIiiecc
(myTem JOCTHXKEHHS 1ieJiel 00yueHHs NMpU HAMMEHBIIUX 3aTpaTax CHUJIbI, Bpe-
MEHH, CPEACTB U MyTeM 00eCleUeHHUs 1IeJIOCTHOCTH, THOKOCTH U BBICOKOM TEX-
HOJIOTMYHOCTH Tpoliecca 00y4eHHs) C YYETOM UHAUBUIYAIbHBIX OTPEOHOCTEM
JUYHOCTU U YPOBHS 0a30BOI MOJTOTOBKH.

VYyer uHIUBUYaNbHBIX NOTPEOHOCTEN JIMYHOCTH B BBICILIEH IIKOJIE Tpe-
Oyer ocyuiectBiieHus auppepennuanum B Gopmax pabOThl CO CTYIECHTAMH.
OnHuM U3 paclpoOCTPAHEHHBIX €€ CHOCOOOB SIBISETCS PYKOBOACTBO Y4U€OHOM
JEeSATEIBbHOCTBIO pa3nuuHbIX noAarpynn ctyaeHtoB. 0. K. babanckuii cuutaer,
YTO OCHOBHBIM MNpHUHIUNOM AuddepeHanum 10kHa ObITh quddepeniua-
Usl TIOMOIIM O0YyYarolMMCsl CO CTOPOHBI MpenojaBaress 0e3 CyleCTBEHHOrO
CHUKEHUS CIIOXKHOCTH conepxkanusi. Ecnu nuddepeHnupyercs He TOJIBKO U HE
CTOJIbKO 00BEM M CII0KHOCTh YY4EOHOr0 MaTepuaia, CKOJIbKO MOMOIb 00yJae-
MOMY, TO TaKOW MOJXOJ MO3BOJISIET JIIOOOMY 00yYarolmeMycs JOCTUYb MAKCH-
MyMa BO3MOKHOCTEN B JJAHHBIA MOMEHT, YTO U COOTBETCTBYET KPUTEPUSIM OII-
TUMM3AINHU €r0 00y4YEeHUSI.

Huddepenunanuss Mo CIO0KHOCTUA 3aJlaHUM TO3BOJIIET OPraHU30BaTh
y4eOHO-TI03HABATENIbHYIO JIEATEIbHOCTh CTYJCHTOB Ha WHOCTPAHHOM SI3bIKE C
OMOpOIl Ha UX peaIbHbIE BO3MOYKHOCTH, UYTO CO3JAECT OJAarONpUATHBIEC YCIOBHS
IUIsL pa3BUTUSL B OOydyeHUHU. TOJIBKO yMeJoe COYeTaHUE KOJIJIEKTHMBHOM, caMo-
CTOSITEJIbHOW U MHIMBHUAYAJIbHON pabOThl ¢ 00yYaIOMIMMHUCS Ha MPAKTUYECKUX
3aHATHUSAX [0 MHOCTPAHHOMY S3BIKY OOECTIEUMBAET HAAJIEKAIIYIO IeIaroruye-
CKYI0 JIECTBEHHOCTh Y4€OHO-BOCHUTATEIBHOrO mpouecca. OpueHTalus Ha
pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB JUYHOCTU TpedyeT, 4ToObl nuddepen-
nuainysa oOy4eHHs] yYWUThIBalla MOTPEOHOCTH Kaxaoro crtyneHta. OOydasch B
OJIHOW TpyIMe MO €AUHON Mporpamme, CTyJAEHThl MOTYT YCBaWMBaTh WHOSA3bIYU-
HBI MaTepuai B pa3auyHoOM oObeMe. ba30oBbIM KpUTEpUEM IPHU ITOM SIBIIAETCS
YPOBEHb 00A3aTEIBHON MOJTOTOBKHM 10 MHOCTPAHHOMY s3bIKy. Ha ero ocHose
dbopmupyroTcsi 0osiee BBICOKHE YpOBHHM OBJaJeHUsT mMaTepuasioM. Takoil Buj
muddepeHnmray B mocieIHee BpeMsl MOTyqrT Ha3BaHHUE «yPOBHEBAs.

B Hamem noHnmanuu ypoBHeBas AuddepeHunanusa — 3T0 TaKkas opra-
HU3alMs y4eOHOro mpoliecca, MpU KOTOPOM KaxAbld OOy4arOUIUHCS HMEET
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IpaBO M BO3MOXXHOCTh OBJIaJI€BATh YYEOHBIM MaTEpHAIIOM IO IPOrpamMme Ha
pazHoMm ypoBHe (A — Hu3koM, B — cpeanem, C — He HUXKe 6a30BOro). YpOBEHb
OBJIQJICHUS] HAXOJUTCS B 3aBUCHUMOCTH OT €TI0 CIIOCOOHOCTEW M WHIUBHUIYalb-
HBIX OCOOCHHOCTEW JIMYHOCTH, IPU KOTOPOM 3a KPUTEPUH OLIEHKH JIEATEIbHO-
CTU 00ydYarolerocs IPUHUMAIOTCSI €r0 YCUIIMS 1O OBJIAJICHUIO 3TUM MaTepua-
JIOM, TBOPYECKOMY €ro NpUMEHEHHIO. TpeOdoBaHUsI MPOrpaMMbl JOKHBI YC-
JIOKHATHCS 3a CUET YriIyOJeHus, paclIupeHus 3HAaHUM, IPeayCMOTpEeHHBIX [ o-
CYJIJapCTBEHHBIM CTaHJIAPTOM B pacyeTe Ha CIIOCOOHOCTH CTYJEHTOB, a TaKKe
Ha COBPEMEHHBIE MENArOrMYECKUEe TEXHOJOTHH. D(P(PEKTUBHOCTH YPOBHEBOM
mudepeHnmay IpeanoaaraeT BeIINOJIHEHUE psiga YCIOBUM:

- «YETKOE BBIJICJICHUE YPOBHEW YCBOCHHS MaTepualia U pa3bsICHEHUE
NPUHLIUIIOB JJAHHOW CUCTEMBI 00YyYarOIIUMCS;

- COOTBETCTBHUEM MEXY YPOBHSIMHU OOYYEHHOCTH M XApaKTEPOM MpPEeb-
ABJISIEMBIX TPEOOBAHUM;

- IOCNIEIOBATEBLHOCTh B YCBOEHUHU 00YyUaOIMMUMHUCS y4eOHOro MaTeprana
B [IEPEXO/IE OT OJHOT'O YPOBHS K IPyTOMY;

- OOBEKTHUBHOCTh B OILICHKE BBINOJHEHUS CTYJEHTAMU 33Ja4 KaKIOTO
YPOBHSI, @ TaK)K€ OTKPBITOCTh 3TOM MH(OpMalMK AJi BCEX WICHOB CTYJEHYE-
CKOM I'PYIIIBI;

- coOJII0IeHNE TIPUHIIMIIA TOOPOCOBECTHOCTH MPU BBHIOOPE YPOBHS YCBOE-
HUs U HGOpMBI oTUeTHOCTHY [4, €. 55-56].

B 100011 00pa3zoBaTenbHON CUCTEME B TOW MJIM MHOW CTENEHHU OCYILECT-
BisieTcad AMpepeHuMpoBaHHbIi MoaX0A. TexHosoruss ypoBHeBou audde-
PeHUMALMHU TIPEACTaBISET COO0N COBOKYIMHOCTh OPraHU3aLIMOHHBIX PEIICHUH,
CpPEACTB M METOJIOB AU(DPEPEeHIIMPOBAHHOTO O0YUEHUS WHOCTPAHHOMY SI3BIKY,
OXBAaTBIBAIOUIUX OINPEAEJICHHYI0 4acThb yueOHoro mpouecca. OcoOEHHOCTAMU
JAHHOM TEXHOJIOTUM SBJISIOTCS: OJ0YHas mojaya Marepuaia, padoTa ¢ MaJlbIMU
rpylmaMi Ha HECKOJbKMX YPOBHSIX YCBOEHMS, CO3JaHuE y4eOHO-
METOJAMYECKOr0 KOMILJIEKCA.

Texnonorus ypoBHeBOM nuddepeHnanuu oOy4YeHUs] HHOCTPAHHOMY
A3BIKY CTYJICHTOB TE€XHHYECKOIO0 By3a HMMEET HECOMHEHHbBIE MPEUMYLIECTBA,
MIOCKOJIbKY B JAHHOM ClIy4ae HCKJIIOYAETCS «YyPaBHUJIOBKAa» M YCPEIHEHHE
oOy4aembiX. B3sB 3a OCHOBY 0a30BbIii ypOBEHb HHOSI3BIYHONW OOYUYEHHOCTH,
IpernoiaBaTellb pa3padaTbIBAET s/l NOMOJIHEHUI K IpOrpaMMme 3TOTO YPOBHS,
yBEIMUMBasE OO0BEM COJAEpPKAaHMUS JUIsI PA3HOYPOBHEBBIX MNOATPyHn (MHUKpO-
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rpynn) v TpeOoBaHUS KO BCEM BHUJIaM PEUEBOU JESATEIbHOCTH, BIAJCHUIO
rpaMMaTHYE€CKUMU U JIGKCHYECKUMU HaBblkaMu. [Ipu aTom yriry0sieHue 3a cuer
CIIOCOOHOCTEHN CTYJIEHTOB, OBJIAJIEBAIOLIUX COOTBETCTBYIOIIMMH JIEKCHUECKU-
MU, TPAMMATHYECKUMHU U PEYEBBIMH HABBIKAMU JOJKHO MPOXOAHUTH 3a OJIMHA-
KOBO€ KOJIMYECTBO 4acoB. CTyJIEHT HAYAJIbHOTO YPOBHS MHOSI3BIYHOM 00yYeH-
HOCTH MOYET TOJYyYUTh JOMOJHUTEIbHBIE KOHCYJIbTAIMUA MO MPOWUJICHHOMY
MaTepuaiy, a CTyJAeHTY NPOJABUHYTOTO YPOBHS 0OYYEHHOCTH CTOUT YCIIOKHUTD
3a/1auy C IeJIbI0 aKTUBU3AIMU TPHUOOPETEHHBIX YMEHUM 1 HABBIKOB. [10CKOIBKY
B TPYINE Yy>K€ HET TPAJUIMOHHO CIAOBIX CTYJEHTOB, TO MPEMNOJIaBaTEII0 HET
HEO0OXOJIMMOCTH UCKYCCTBEHHO 3aHMKATh OOIIMNA ypoBeHb npenoaaBanus. Oj-
HOBPEMEHHO TOSIBISETCS BO3MOXKHOCTH 3(PPEeKTUBHO padoTaTh ¢ 00ydYarouu-
MUCS, TUIOXO0 aJalTUPYIONUMUCA K OOIIECTBEHHBIM HOPMaM, a Y «XOPOIIO yC-
NEBAIOIINX» CTYJIECHTOB YCUJIMBAETCS MOTHUBALUA K MPUOOPETEHUIO OoJiee Tily-
O0okux 3HaHUU. Takum 00pa3oM, OYEBUIHBI MOJIOKUTEIbHBIC KAUYECTBA: IOMOYb
cnaboMy CTyJEHTY 0OpecTH YBEPEHHOCTh B CBOMX CHUJIaX U BJOXHOBUTH €ro Ha
BBITIOJTHEHUE MOCTABJIECHHOW 3aJadM, a C JAPYrol CTOPOHBI — aKTHBU3UPOBATH
TBOPYECKUH MOTEHIMAT «CUJIBHOTO CTYJACHTa» U MOJJIEPKUBATh B HEM MOTPEO-
HOCTh caM000Opa3oBaHus. Tak, Mbl IIpeJIaraéM yCBOCHHE yueOHOIro Marepuasa
1o 0sokaM «A», «B», «C» kak npuodpereHre HeoOX0JMMOT0 YPOBHS 3HAHUM U
HABBIKOB, 00S13aTEIBLHOTO JIs1 IPOXOXKICHUS 3a4€Ta U CIauyd dK3aMeHa C OIleH-
KOM «yJOBJIETBOPUTEIHLHO» WM «XOPOIIO». YCBOEHHE MaTepuaia mo OJIOKy
«D» OTHOCHUTCS K JOMOJHUTEIHLHOMY YPOBHIO TPUOOpETeHUsI 3HAaHUM (YPOBHIO
MOBBIIIIEHHON CJIOHOCTH), YTO JA€T BO3MOXHOCTh 00y4aeMOMY IMOJYyYHUTh Ha
AK3aMEHE OLIEHKY «OTIUYHOM.

Peanmmzanms mr000H NeaarorndyecKoil TEXHOJOTHH SBISETCS MPOIECCOM
TWHAMAYHBIM, TTO3TOMY IIPEMOAABATENb JOJDKEH WMETh BO3MOYKHOCTH YIy4-
1aTh ¥ U3MEHSITH €€ 10 Mepe HEOOXOIUMOCTH.

O6o03HaunB GopMHupoBaHUE NMPOPECCHOHATLHON UHOS3BIYHON KOMMY-
HUKATHBHOI KOMIETEHTHOCTH OCHOBHOM IENbI0 MpO(ecCHOHATbHOU HHO-
SI3bIYHON TOATOTOBKU OYAYILETO CHEHHAINCTa, Mbl MOAPAa3yMEBaeM €ro CIo-
COOHOCTh U TOTOBHOCTh pellaTh KOMMYHUKATHUBHBIC 3ajlauu B cdepe npodec-
CUOHAJIBLHOU JESATEIHHOCTH, BBIMIOJHITH MOUCK U aHaIU3 MH(GOpMaIuu, HeoO-
XOJIMMBIN JIJIs1 U3y4YCHHS 3apyO0eKHOTO OMbITa, a TaKXKe JUIsl padOoThI ¢ TEXHUYE-
CKOU JINTEPATYpOH M JOKYMEHTAIIMEH B 00JIACTH BHIOPAHHOW CHEIUATUA3AIINHN.
Bce aTo npennosiaraet BinajeHue 3HaHUSIMU, TPAKTUUECKUMU YMEHUSMU U Ha-
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BBIKAMH, KOTOPBIC TO3BOJAT OyaymieMy CHEIUaIUuCTy HWCIOIb30BaTh WHO-
CTPaHHBIN S3BIK KaK CPe/ICTBO MHPOPMAITMOHHON JACATEIHPHOCTH, CUCTEMAaTHIe-
CKOTO TIOTMOJIHEHUsI CBOMX MPOQPECCHOHATBHBIX 3HAHUH, MPOodecCHOHATBHOTO
oOmieHrs U npodhecCUOHaTBLHON KyJIbTYphl B 1eOM. [I0CKOJIbKY KOMMYHHKA-
THUBHAs JIEATEILHOCTh TECHO CBs3aHa C (popmMupoBaHueM TpodecCHOHATBHO-
MI03HABATENIBHBIX MOTPEOHOCTEN CTYACHTOB, TO MPHU MPENOoAaBaHUA WHOCTPaH-
HOTO 5I3bIKa B TEXHHMYECKOM BY3€ TaKOBBIMH BBICTYIIAIOT TIOTPEOHOCTH B MPO-
(beccroHaNbHBIX TEXHUYECKUX 3HAHMSIX U OCOOCHHOCTEW MpOo(ecCHOHATBHOTO
TEXHUYIECKOTO OOIIECHMsI Yepe3 OBJIAJIEHNE HMHOCTPAHHBIM SI3BIKOM.

PaccmotpuM mpodeccrnoHanbHy0 HHOS3BIYHYI0 KOMIIETEHTHOCTh KaK CO-
BOKYITHOCTh TpPEX OCHOBHBIX KOMIIOHEHTOB: «MOTHBAIlMOHHO-IIEHHOCTHOTOY,
«KOTHUTHBHO-ACATCILHOCTHOTO» U «3MOLMOHAILHO-BOJIEBOTO» [8, ¢. 95-97].
MoOTHBaIMOHHO-TIEHHOCTHBIM KOMIIOHEHT PaccMaTPHUBAET KEJIaHUE TMOBBICUTH
CBOH SI3BIKOBOM ypOBEHB JJI 3P(HEKTUBHOTO (PYHKIIMOHUPOBAHUS B PA3TUIHBIX
cuTyanusx TmpodeccuoHabHOTO 00meHuss. KOrHUTHBHO-IESATEIbHOCTHBIN
KOMITIOHEHT TpeArnojiaraeT OO0bEAUHEHUE WHOS3BIYHBIX KOMMYHHUKATHBHBIX
KOMITETeHIINH B cdepe MpodecCHOHATHFHO OPUCHTHPOBAHHOW NESITEIBHOCTH |
o0IIre KOMITeTeHIINH (JTMHTBUCTUYCCKUE, COIIMOJMHTBUCTHYECKHUE, MparMaTH-
4ecKHe W JIp.) MpeACTaBIAomue MPoPecCHOHAIBHO Ba)KHBIE KadecTBa, CIIO-
COOHOCTH W yYMEHHS COBPEMEHHOTO KBaJU(HUIIMPOBAHHOTO HWHKEHEpa. IMO-
[IMOHAIHPHO-BOJIEBOM KOMIIOHEHT CBS3aH C aJICKBAaTHOM OIEHKOM CBOMX CIIOCO0-
HOCTEH W BBIPAOOTKOW YYyBCTBAa COOCTBEHHON OTBETCTBEHHOCTH 32 YCIIEXU B
y4eOHoM u Oy xymieit nmpodecCHOHAIBHOMN AeSTETbHOCTH.

H. B. IlarseBa mpemnaraer paccCMOTPETh BBINICYKa3aHHBIE KOMITOHEHTHI
COTJIaCHO YPOBHSIM C(HOPMHUPOBAHHOCTH MPOGECCHOHATHFHO-UHOSA3BIYHON KOM-
MIETEHTHOCTH:

HA 3J1eMEHTAPHOM YPOBHE:

MOMUBAYUOHHO-YEHHOCTNHBIN KOMNOHEHN BBIPAXKEH:

c1aboit MOTHBALUEH U UHTEPECOM K NMPOheCcCUOHATFHO-UHOSI3BIYHON MTOATO-
TOBKE;

HEJIOCTATOYHBIM OCO3HAHMEM 3HAUYMUMOCTH TPOPECCUOHATBHO-UHOSI3BIYHOMN
MOATOTOBKU /151 Oy IyIIeH Kapbephl;

OTCYTCTBUEM HABBIKOB TBOPYECKOM [EATEIBHOCTM Ha 3aHATHUSIX [0 IIPO-
(dheccuoHanIbHON MHOSI3BIYHOM MOATOTOBKE.
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Koenumueno-oeamenvnocmubiii KOMnOHeHm BbIPAXKEH:

YMEHHUEM I0JIb30BATHCS CIIPABOYHOM JIUTEPATYPOHU;

YMEHUEM CTPOUTH MPOCThIE BHICKA3bIBAaHUS HA TEMBI, CBSI3aHHBIE ¢ OyaylIie
poecCHOHAIBHON JIeATeTbHOCTHIO;

YMEHHUEM 3arO0JHATh aHKETHI, POPMYIISIPHI;

oO11el OlIeHKON MPOQEeCCHOHAIBHO-PEYEBBIX YMEHUN «yIOBIETBOPUTEIHHOY.
IMOYUOHATILHO-80.71€80U KOMNOHEHM BBIPAXKEH:

yMeHHeM paboTaTh C HAYYHOH JuTepaTypoi, 00o0marh (akThl, OLIEHUBATH
BaKHOCTH WH(OPMAIIUH, TPOTHOZUPOBATH PAa3BUTHE TCHACHITUI;

yMEHHEM BECTH Oecey Ha Mpo(deCCHOHAbHBIE TEMBI C COOJTFOICHIEM PEUYECBBIX
HOPM, MIPUHATHIX B CTPAHE M3Y4aE€MOIO fA3bIKA; BHICKA3bIBATh CBOIO TOYKY 3pe-
HUS1, UCTIOJIB3YS apTYMEHTAIIUIO U AMOIIMOHAILHO-OIICHOYHBIE CPEJICTBA;
YMEHHUEM YeTKO W JIOTHYHO BBIPaXKaTh CBOM MBICITH TPH HATMCAHUU JEJIOBOTO
IUChMa WJTH OTYETA;

oO11el olleHKON MPO(eCcCHOHAITBHO-PEUYEBBIX YMEHUN «OTIUYHOM.

Ha (YHKIMOHAJBLHOM YPOBHE:

MOMUBAYUOHHO-YEHHOCHHBIN KOMNOHEHN BBIPAKEH:

YCTOMUYMBOW MOTHBALIMEN U BHICOKMM YPOBHEM HMHTEpeca K MpodhecCUuOHaIbHO-
WHOSI3BIYHOM MOJTOTOBKE;

OCO3HaHUEM 3HAYUMOCTH MPOHeCCUOHATHFHON MHOS3BIYHON MOATOTOBKU IS
Oyymiel Kapbepshl;

MHTEPECOM K TBOPUECKUM BHJIaM JIEATEIbHOCTH Ha 3aHSTHSIX;

XKenaHueM paboTaTh ¢ MHOS3BIYHBIMU MHTEpHET-pecypcamu.
Koenumueno-oeamenvHocmubiii KOMNOHeHm BbIPaKeH:

YMEHHEM  TOJb30BAaThCSi  HOPMATHUBHO-TEXHUYECKOW JTOKYMEHTAIIUEH;
YMEHHEM MPUHATH yyacTue B Oecejie B CUTyallud NpOoQeCcCUOHAILHOTO 00I1Ie-
HUSI, BEIPA3UTh CBO€ MHCHWC,

YMEHHUEM IHCATh HECIIOKHBIEC MHChMa JEIIOBOI0 XapaKTepa;

oOmell OLEeHKON MpodecCHOHATBLHO-PEYEBBIX YMEHHUM «XOPOIIIO».
OMOYUOHALHO-80.1€601 KOMNOHEHM BBIPAYKEH:

JIOBOJIBHO BBICOKOM CaMOOIIEHKOW CTYJIEHTaMH IMOATOTOBJIEHHOCTH K Ipodec-
CUOHAJIbHO-UHOSA3BIYHON KOMMYHUKAIINY;

3HAUYUTEIILHON CTETIEHBIO YBEPEHHOCTU MPU yUaCTUU B MPOGECCUOHATIBFHO BaXK-
HBIX BHJIaX PEUYEBOU JIEATEIbHOCTH HA UHOCTPAHHOM SI3bIKE;
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KEJAHUEM YIIPABISATh CBOUM COOCTBEHHBIM ITPOLIECCOM OOYYEHUS U HCIOJIb30-
BaTh JOTIOJHUTEIbHBIE PECYPCHI B TPO(ECCHOHATBHON MHOS3BIYHOM MOJTOTOBKE.
HA NPOJABUHYTOM YPOBHE:

MOMUBAYUOHHO-YEHHOCHHBIU KOMNOHEHN BBIPAKEH:

CUJILHOM MOTHUBAIMEN K NpO(PECCHOHATBHON NHOS3BIYHOW MOATOTOBKE U BBICO-
KOW CTEIMEHBI0O OCO3HAHUSI €€ 3HAYMMOCTU ISl 3P(HEKTUBHOTO (YHKIIMOHUPO-
BaHUs B Oyay1ien npodecCuoHaIbHOM AeSITENbHOCTH;

YBEPEHHOCTHI0O B HEOOXOAMMOCTU CBOOOJHOTO BJIAJACHUS WHOCTPAHHBIM S3bI-
KOM JIsl OyAyIIeH Kapbephl;

0COOBIM UHTEPECOM K TBOPUECKUM BUAM JIEATEIILHOCTH.
Koenumueno-oeamenvHocmubiii KOMNOHeHm BbIpaKeH:

yMeHHeM paboTaTh C HAYYHOU JuTepaTypoi, 00o00marh (akThl, OLIEHUBATH
BOXXHOCTh MH(OPMAIINHU, TPOTHO3ZUPOBATH PA3BUTHUE TCHICHIINN;

YMEHHEM BECTH Oecely Ha nMpodeccuoHaaIbHbIe TEMbI C COOJIFOJCHUEM PEUEBBIX
HOPM, MIPUHATHIX B CTPAHE U3y4aeMOro SI3bIKa;

YMEHHEM BBICKA3bIBATh CBOIO TOUKY 3PEHHSI, UCHOJIb3YSl apTyYMEHTAIUIO U 3MO-
[[MOHAJILHO-OIIEHOYHBIE CPE/ICTBA;

YMEHHEM YE€TKO M JIOTUYHO BBIpa)KaTh CBOU MBICJIM NIPU HANKMCAHUU JIEJIOBOTO
NYMChMa WUJIU OTYETA;

oO1eit o1eHKON MPOPECCHOHATBHO-PEUYEBBIX YMEHUM «OTIIMYHO.
IMOYUOHAILHO-B01€601 KOMNOHEHN BBIPAKEH:

BBICOKOW CaMOOIIEHKOW yMEHHI NMPUMEHSTH SI3bIKOBBIE 3HAHUS B Pa3IMUYHBIX
BUJIaX JIEATEIIbHOCTH, CBSI3aHHBIX ¢ OyayIien npodeccueit;

YBEPEHHOCTHIO B OOJIBIIMHCTBE CUTyaluuid Oyayuiedt npodeccruoHanbHON naes-
TEJIBHOCTH, TPEOYIONTUX MPUMEHEHHUS HHOCTPAHHOTO SI3bIKA;

BBICOKOW CTEMEHBIO OCO3HAHMSI CBOMX TEKYIIMX U Oyaylux NOTpeOHOCTEl B
00pa30BaHUM U KEJTaHUEM M YMEHUEM YIIPABJISITH CBOUM MPOIIECCOM O0YUCHUS;
ymeHueM 3((PEeKTUBHO KCIMOIb30BATh JIOMOJHUTENbHbBIE PECYPCHI MpHU Tpodec-
CHUOHAJIbHO-UHOSA3BIYHON MOATOTOBKE.

dopmupoBanue MpohecCUOHATFHON HWHOS3BIYHON KOMMYHHUKATHBHOMN
KOMIIETEHTHOCTU CTYJICHTOB TEXHUYECKOTO0 By3a €CTh IMPOIECC 00pa3oBaHUs U
Pa3BUTHS JIMYHOCTH OyIylIero creruanucra. B TexHuyeckoMm By3e, TIe CTy-
JEHTHI TPUOOPETAIOT 3HAHUS, YMEHUSI U HaBBIKM CBOeW Oyayiuel mpodeccuo-
HaJIBHOW JesaTeNbHOCTH, (QopMUpOBaHHE MPO(HECCUOHATHEHON HWHOS3BIYHOM
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KOMMYHUKATUBHOW KOMIIETEHTHOCTHU SIBJISIETCSI CIENU(PUYECKUM IO CBOEMY CO-
nepxxanuto. OHO OyJlleT peaJM30BbIBAaThCA B MPOQPECCUOHATBHBIX BUIAX J€s-
TEJIBHOCTH, MpeArnojaras MCIoiab30BaHue (OpPM U METOJO0B OOyuYeHHUs, aJeK-
BaTHBIX 3TOMY BHJAY JEATEIbHOCTH M 3amadaMm (opmupoBaHus mnpodeccuo-
HaJbHOW MHOSI3BIYHOM KOMMYHUKATUBHOW KOMIIETEHTHOCTU CTyjAeHTa. B nan-
HOM ciy4yae Obulo Obl HEOOXOJUMBIM PEKOMEHJI0OBAaTh HMCIOJIb30BAaHUE MOITY-
JSIPHBIX aKTUBHBIX MEJArOrH4eCKUX TEXHOJIOTUH, OCHOBAHHBIX Ha MPUHIIMIAX
HEHABSI3YMBOIO, CUTYaTHBHO-UTPOBOTO OOyYEeHHS (MHTEPAKTHUBHBIE METO/IbI
O0OyYEeHUS: «MO3TOBOM IMITYpM», «aKBAPUYM», «KPYTIBIA CTO», «HHTEPBBIOY,
JIEJIOBBIE UTPHI, JTUCKYCCHH, «OOYUYEHHE B COTPYIHUUYECTBE», METOJI IIPOCKTOB:
UTPOBOE MOJIETMPOBAHUE, MUKPOCIIEHAPUH, METO]l MHTETPAllUi HOBBIX HUH(OP-
MaIlMOHHBIX TEXHOJIOTHH: yueOHbIe ayano / BUACO KOH(MEPEHINH, IeATeIbHO-
CTHasi METOJIMKA ¢ oOuneM peueBoit npaktuku, CASE-TexHomoruu u ap.).
Peanuzanus TexHOJOTUM YPOBHEBOM auddepeHumnanum Kak CpeacTBa
dbopmupoBanus npodhecCUOHATBFHON HMHOA3BIYHON KOMMYHUKATHUBHOM KOMIIe-
TEHTHOCTH CTYJCHTOB TEXHHYECKOTO By3a MpeArnojaraer He Tojibko audde-
pEHIMAIMIO 3a7a4, HO U AuddepeHImannio yCIOBUN BBIIOJIHEHUS 3TUX 3a]1ad,
BKJIIOUAs Pa3JIMUHYIO CTETNEHb MOMOIIM CO CTOPOHBI IpernojaBaTtelis, Bapua-
TUBHOCTh BO3MOXXHOCTU OIIOpPHI Ha YUeOHBI MaTepuaj, a TaKXKe pa3IudHbIC
(dbopMbl KOHTPOJIS 32 UX BhIMoOJHEHUEM. [Ipu opranuzanuu nuddepeHupoBaH-
HOM paboThl B YUEOHBIX TPYIIAX MO0 HHOCTPAHHOMY SI3BIKY yUeT BapHUATHBHBIX
dbopM KOHTPOJIA IpenojaBaTesieM 3a PEYEBOM IESITEIbHOCTHIO U CAMOKOHTPOJIS
CTYJCHTOB CJIY>KUT KPUTEPUEM JICTICHUs TPYNI HAa MOATPYIIIIHI C IETbI0 IIaHU-
pOBaHUA MpEnoaaBaTesieM JalibHelIIel y4eOHON cTpaTeru o0y4eHusl.
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Tabmamma 1
KpuTtepuu ouneHnBaHus yPOBHEH Pa3BUTH KOMMYHHUKATUBHOU
KOMIIeTeHTHOCTH 3aiiueBoii U. A.

YpoBHHU XapaKkTepucTHKA YPOBHA
- HEYMEHUE BBIPA3UTh CBOE OTHOLIEHUE K CUTyaLluU
00IIeHUS;

Huskuit - OTCYTCTBUE CPEACTB BBIPA3UTEILHOCTH PEUH;

- HCYMCHHC JIOTUYHO U ITIOCICIOBATCIIbHO CTPOUTE CBOC
BBICKA3bIBAHUC,

- aBTOpUTApHAas HAMPaBJIEHHOCTh MOBEJEHHUS B OOIIECTBE.

- HU3KWH ypOoBeHb HH(POPMHUPOBAHHOCTH B 00JIaCTH
MEKJIMYHOCTHOTO OOIIEHHSI, HO CIIOCOOHOCTD OTPEICTUTD
ypOBEeHb HHHOPMUPOBAHHOCTH, CHMIIATHHN ¥ aHTUTIATUU
co0eceTHNKa;

Cpennuii - OTCYTCTBHUE BepOAJIbHBIX CPEJCTB OOIICHUS WIIH
HEBBIPA3UTEIIHOE X UCIOJb30BaHMUE;

- HEYBEPECHHOCTD B JK€CTax, 1103¢, MUMHUKE; HEyMEHHUE Blla-
JIETh TOJI0COM; HECTIOCOOHOCTH YIIPABIISATh CBOMM 3MOIIHO-
HaJIBHBIM COCTOSTHHEM IIepe/T OOJBIION ayIuTOPHEH

U B CUTyalluu KOH(IIUKTA;

- CTpeMJIeHHE K YCTaHOBJICHUIO OTHOIIICHUH
COTPYIHHUYECTBA C APYTUMU;

- BJIaJICHHE HOPMaMH JIUTEPATYPHOTO S3bIKa U CJICIOBAHHE
VM B IIOBEJCHHU.

- BBICOKAs CTeIIeHb HH()OPMHUPOBAHHOCTH B 00JIaCTH
OOIICHUS;

- YMEHHE YCTaHaBIIMBaTh KOHTAKT C TPYIIIONH U CTPOUTH
Bricoknii OTHOIIICHUS B3aUMOTIOHUMAHHUS C KQKIbIM YWICHOM TPYIIIIBI;
- BIaJCHUE PEYEBBIMHM M HEBEPOATbHBIMH CPEICTBAMH
OOIIEeHNs, C TIOMOIIBIO KOTOPBIX O0YJAFOIIHICS JIETKO
TpaHCIUPYET COOCTBEHHOE PACIIOIOKEHHE K COOECETHUKY;

- UTHUITMATUBHAS M HEMPUHYXKJEHHas popma 0O1IeHus.
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I'naBa 4. OpueHTHpPYWOIINE OCHOBBI COJIEP:KAHMS MPoIlecca 00yUeHus
HHOCTPAHHOMY fI3bIKY B TEXHUYECKOM BY3e

B ycrnoBusix ontuMuzanuu OOy4EeHHsS BOMPOC O COJACPKAHUU ydeOHOUH
porpaMMbl CTOUT BEChbMa OCTPO, HO OMPEACICHHO MPEANOUYTECHUE OTJIACTCS B
MOJIb3Y €AMHCTBA OOYYEHHUS M BOCHUTAHMUS, a TAKXKE IMOBBIIICHUIO CO3HATEIIb-
HOCTH M CAMOCTOSATENbHOCTH CTYICHTOB.

Coaep:xanue 00pa3oBaTe/ILHOIO MpoLECCca MPEJCTABIAET COOON «cCIie-
[[MAJIbHO OTOOPAaHHYI0 M MPU3HAHHYIO OOIIECTBOM (TOCYAapCTBOM) CHUCTEMY
3JIEMEHTOB OOBEKTUBU3UPOBAHHOTO OMbBITA, MPEJJIaracMyto CTYJICHTY By3a JJIs
ycBoeHus» [11, ¢. 28]. DTo Takke MOKHO paccMaTpuUBaTh KaK COBOKYIMHOCTH
JICUCTBUIM, BBIMIOJHAEMBIX CYOBEKTOM IIpenojaBaHus (MpernojaBareieM) u
cyObeKkTaMu yuyeHus (y4eOHOUM rpynmoil) Jyisi pelieHus BBIOpaHHBIX AUAAKTH-
yeckux 3anad. [Ipocreimmmu pesyibTaTaMu OOYYEHUS SIBJISIFOTCS 3HAHUSA
(«ycBOEHHBIE WM TO3HAHHBIE WHIWBUIIOM, BepOaibHbie, 0Opa3Hble, CUMBOJIU-
YECKHE WIM ONEpalMOHHbIE (MAaHUMYJATUBHBIE) CBEIICHHS, MPOU3BOJIBHO BOC-
MPOU3BOJIMMBIE WJIM UCIOJIb3yEeMble MHAUBUJIOM B CBOEH pPe4M WIM JICHCTBU-
ax») [12, c. 103], ymeHus1 («ypOBHU YCBOEHHSI COCTAaBHOTO JE€HMCTBUS WUIIU JIEsI-
TEJILHOCTH, TTO3BOJISIONINE UHIUBHUAY OCYILECTBISTh UX OCO3HAHHO U C HEOO-
XOAUMBIM YpoBHEM KauecTBa» [12, ¢. 103], HaBbIKM («aBTOMaTU3UPOBAHHOE
BBHITIOJIHEHHE Omepaluii, He TpeOyroliee MOCTOSTHHOTO KOHTPOJS CO3HAHUS» —
[12, c. 102], u yOoexnaeHust («3HaHUS WU CIIOCOOBI JEHCTBUSI, OCOZHAHHO BHI-
OpaHHbIE CYOBEKTOM B KAu€CTBE ATAJIOHOB JJISl MPUHSTUS PEIICHUNA WU Olle-
HUBaHU») — [12, c. 103].

Ho B pamMkax rocygapCTBEHHBIX CTaHIAApTOB TPETHETO TMOKOJICHHS, 00Y-
CJIOBJIEHHBIX BCEOOIIEH €BpoIen3aleil pocCuiCcKoro oopa3oBaHusi U Mepexo-
JIOM K KOMIIETEHTHOCTHOUM CHCTEME OIICHUBAHUS PE3yJIbTaTOB OOy4YeHUsl, Tpe-
Oyercs OoJee CTpOroe M YeTKOE OIpeesiCHHEe YPOBHEHl YCBOEHHsI Y4eOHOro
MaTepuaJia 1o Kaxjaoi JUCUUILUINHE. B CBA3U ¢ 3TUM, pEKOMEHAYETCSI UCTOJIb-
30BaTh TEXHOJOTMYECKHUI MOX0/I, pa3padboTtanHslil mpodeccopom 0. I'. Doku-
HBIM, KOTOPBINA T0J] YPOBHEM YCBOEHMSsI TTIOHUMAET «yKazaHue TpeOOoBaHUMU K
YCBOEHUIO JII000T0 3JIEMEHTA YCBOCHUS», 0003HAYUB CIEAYIOIINE «YPOBHHU:

O — 3HaTh Ha YPOBHE OPUEHTUPOBAHUSA;

P — 3HaTh Ha PeNPOAYKTHUBHOM ypPOBHE;

A — 3HaTh Ha AHAJTUTHYECKOM YPOBHE;
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C — 3HaTh HA CHCTEMHOM YPOBHE;

H — umeTh HaBBIKM BBITOJHEHUS CIIEIM(PUUECKUX OTepaIuii;

M — yMeTh UCIHOIB30BaTh UHCTPYKIUH, METOJANKH;

B — ymeTs BapbMpoOBaTh U3YUYEHHOE ITIPUMEHECHUE;

II — ymMeTh OCyHIECTBIISITE MOUCK CPEJICTB JJIsl pa3penieHust chopMyaupo-
BaHHOW mpoOJeMbl (3a1a4n);

® — yMeThb BBISIBIATH U GOpMYJTHPOBATH ITpoOsemMy (TIaBHYIO 3a7ady),
MOJIJICXKAITYI0 PEIICHHIO TS BBIXOa 00BEKTa U3 HEOJIaroNpUsTHON CUTYaIlun
[12, c. 105].

Takol TEXHOJOTUYECKUM MOAXO0J YHUBEPCAIEH BO3MOXKHOCTHIO HCIOJIb-
30BaTh JIIOObIC BHABI 00y4YeHHs U JI0ObIEe NUAAKTHYECKHe NMpHueMbl (KaKk WH-
TUBUAYAJIBHO, TAK U B UX COBOKYITHOCTH), HAIIPUMED:

Nudpopmanuonno-sepdaibHoe — uHGOpMAILMS U3JIaraercsi TOJBKO B
cioBecHOM (popme;

NudopmanuoHHo-10rHYeCcKOe — U3JI0KEHHE HH(DOPMAIIUU C €€ TOsICHE-
HUEM U BBIICIICHUEM JIOTHUYECKUX CBSI3EH;

JIUCKYyCCHOHHOE — YCBOCHHE MH(POPMALMH B IMPOIECCE €€ 00CYKACHUS
Ha JINCKYCCHUSIX U CEMUHAapax;

NuadopmManuoHHO — ONIOPHOE — COUYETAHUE U3JI0KEHUSA C IIOCTPOCHUEM
OMOPHOT'0 KOHCIIEKTa U MHOTOKPATHBIM TOBTOPEHUEM U3JI0KEHHOTO;

IIporpaMmMupoBaHHOEe — [03UPOBAaHHAsA IOJaya MaTepUAIa C YYETOM
Iepexoa Ha CHEAYIOIMA yPOBEHb TOJIBKO IOCIE IPOXOXKIACHHUS KOHTPOJIA
MPEbIIYIIEr0 YPOBHS,

IIpoGaeMHOe — paccMOTpeHUE TPOOIEMHBIX CUTYAllUN YUCHHUS;

IIpoexTHOE — CTUMYIMPOBAHUE TPOEKTHOM JIEATEIBHOCTU B CIIEUAIIBHO
OPTraHU30BAHHOM MPOCKTHOM 33/I1aHUU;

CuTyanmoHHoOe — CO3JjaHUE CHUTyarui MpodhecCHOHAIBHOTO OOIICHUS,
TPEOYIOIINX pean3alii MEKIUCIUILITMHAPHOTO OIX0/1a;

3pesnnHoOe — BKIIIOUCHHE B O0yUYEHHUE PA3IMUHbBIX HATJISIHBIX CPEICTB;

Tpenupyouee — MHOTOKPATHOE BBITIOJIHEHUE OINEPAIMA C LIEJIbIO BhIPA-
OOTKH aBTOMATHYECKOTO HABBIKA UX BHITIOJTHEHUS;

Iorpy:xammee — norpykeHue cyObeKTa y4eHUs B CHEIMATBHO Ccop-
MHUPOBAHHYIO Cpefy A GOpMHUpPOBAHUS OIMpPEIEICHHBIX HABBIKOB M KAdeCTB
JUYHOCTH;
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JKCHepTHOE — MpECTaBiIeHUe y4eOHONM MH(OpMaIUK B BUIE OOBEKTa
IUIS1 aHAJIU3a, PEAJAKTUPOBAHUS U SKCIIEPTHOTO OIICHUBAHMUSI.

Cpenu ¢opm o0yuenusi HanOosnee 3(PPEeKTUBHON HA30BEM OCHOBHYIO,
TPAAMUMOHHYI0 OYHYI0 KaK €IWHCTBEHHYIO (hOpMYy HEMOCPEICTBEHHOTO 00-
IIEHUS MpenojiaBaTesisi U CyObEeKTOB yUEHUS, TOCKOJIbKY OCBOCHUE HHOCTPAH-
HOTO sI3bIKa IIpPEJIoyiaracT MOCTOSSHHYI) KOMMYHHUKAIMI0, OCOOCHHO Ha Ha-
YaJbHOM M CPEIHEM YPOBHSX, & AMCTAHHHUOHHOE KOMIIBIOTEPHU3UPOBAHHOE
o0yuyeHHUe C peanu3aiyeil SMUCTOIIPHO-IJIEKTPOHHOTO OOIICHUS CIEAyeT MPu-
MEHSTH JTOTOJHUTEIBHO.

«CTpyKTypa yHpaBisieMOTO YCBOCHHUSI MaTepuUalia HE SIBIISIETCS IPOMU3-
BOJIbHOM» (Kak Ipu paboTe B Kjacce, Tak U MPU CaAMOCTOATENbHON padote), a
«ompezaensiercss popmoit 3aganusi, Koropoe GOpMyIUPYET MpernoiaBareib, y4ya-
CTBYIOIIMH B OOy4YE€HHUM» TMOCPEJACTBOM CBOMX JEWCTBUM, — Kak IMHUIIET
0. T. ®oxkun. CocpemoTaumBasi BHHMAaHUE Ha JEITEIbHOCTHO-OPUEHTHU-
POBAHHBIX METOJAaX OOydYeHHMs, OH MPEACTABIISIET CBOIO KJIACCUPUKALMIO Clie-
TYIOIIAM 00pa3om:

1. PaccmatpuBaer «Bocnpusitue nHpopmanuu: Oopa3Hoii, 3HaK0OBOI,

dopmaau3oBaHHoil, TekcToBoi 1 KOHTEKCTHOW.

2. K tunam «mcmosib3oBanus uHpopmauun» otHocut: « Hadmaronenue,
Co3zepuanue, OpueHTupoBanue, 3anoMuHaHue, AHajau3, Bapbu-
poBanme, Ilonck cpencts pemeHus: chopMyIHMpPOBaHHON MPOOIEMBI U
BroisiBiienne v popmynupoBaHre TPOOJIEMBbI JJIsl PELICHUSD.

3. «Peasm3aumio pe3yabTaToB» BuIuT B: «Ilepe:kuBaHusx, Ipyau-
unu, IleneBom Hakomiennu mHpopmanuu, JoxkymeHTHpPOBAHMH,
Ynpasiaenun, Bocnpoussenennu u Ucnosanenun» [12, c.162].

Ha ocHoBe storo npodeccop 0. I'. ®okuH cuutaeT HEOOXOIUMBIM BbI-
JENUTh cnenudUKy 3aJaHui, «CIOCOOCTBYIOMIMX BO3HUKHOBEHHUIO Y CYOBEKTa
YUYEHUS PE3YJbTATOB, CBA3AHHBIX C OCBOEHUEM TOTO WMJIM MHOIO AJIEMEHTA JIes-
TesbHOCTI [12, . 166]:

«3a1aHuA ONEPANMOHHOI0 THUIIA» OPUEHTHUPYIOT CTYJICHTa UMEHHO Ha
MPaBWIBHOCTH HUCIIOJHEHUS omnepanuu U GOpMUPOBAHHME 3HAHUW U HABBIKOB,
BO3HUKAIOIIUX ITPU 3TOM, HEXKEIU HA PE3YJIbTAT.

«3anaHus M30MPaONIEro THIA» OPUECHTUPYIOT CTYAEHTAa HAa HUCHOJIHE-
HUE JIEUCTBUN, OCBAaMBAEMBIX B Oyaylled mNpo(ecCHOHaIbHOU NIESITEIbHOCTH;
OHU HauOoJiee MOJIe3HbI ISl (HOPMUPOBAHUS CUTYAIMOHHBIX HABBIKOB.
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«3agaHusi peaju3yIoNIero TUNA» COCTOAT B PeaIM3aIliN CTYICHTOM 3a-
JAHHOTO TIJIaHa», OICHUBAHWE KOTOPOTO OyAET yYHWTHIBATh COTJIACOBAHHOCTH
3aIJIaHUPOBAHHBIX CTYJICHTOM OTEPALIHiA.

«3agaHus NJAHUPYIOLIEr0 THIMAa» TPeOYIOT OT CTYyJIEHTa pean3aluu
3aJIaHHOTO CMoco0a» W OOOCHOBAaHHOCTU COCTABJIEHHOIO IUIaHA JEUCTBUM C
OIICHMBAHHUEM €T0 KaueCTBa.

«3agaHusi CTUMYJIMPYIOLIETr0 THIIA» CBSA3aHbl C BHEIIHUM HaIlpaBIICHU-
€M aKTUBHOCTU CyOBEKTa Y4YEHHUs Ha OMpENeTECHHBI OOBEKT, KOTOPHIA BIIO-
CJIEICTBUU MOXKET CTaTh MOTUBOM COOTBETCTBYIOIIECH EATEIHHOCTI.

«3agaHusi MOTMBHPYIOIIEr0 YPOBHsI» OOECIIEYNBAIOT OCO3HAHUE CTY-
JIEHTOM COOTBETCTBYIOIIEH MPOPECCHOHATBHOM MOTPEOHOCTHY, BhIpakKaIOIIHe-
Csl B CaMOOIIEHKE CTYJIEHTOM DPE3yJIbTaTOB CBOCH JESITEIBHOCTU C YYETOM pe-
LHEH3UOHHOM XapaKTEpUCTUKU Tpenoaasareis [12, ¢. 167-169].

Nrak, cornacuo 3akony P® «O06 obpa3zoBanum», crarbe 14 «O0mme tpe-
OOBaHMS K COJIEPKaHHIO 0Opa30BaHUs», OCHOBHBIMU TPEOOBAHUSIMU K COJEP-
KAHUIO 00Pa30BATEIBLHOTO MPOLIECC SBIISIETCS €r0 COOTBETCTBUE «IIOCTABIICH-
HBIM TIEJISIM, €T0 HEOOXOAMMOCTh M JIOCTATOYHOCTH IO TIOJHOTE M YPOBHIO OT-
PaXEHHOTO B HEM OOBEKTHBH3WPOBAHHOTO OIBITA JJISA JOCTYIKEHHUS IIENei», a
TaK)K€ €r0 COOTBETCTBHE IICHXOJIOTO-TIEIarOTHYECKUM, OOIIeTUIaKTHISCKIM
TpeOOBAHUAM, 00ECIIEYMBAIOIIEE €r0 TEXHOJIOTUYHOCTH (peain3yemMocTh). Peun
UIET O TOM, YTOOBI OTOOpPaHHBIM MaTepual OblUI BEICTPOEH MOCIIEIOBATEILHO B
COOTBETCTBUU C JIOTMKOW OOYYEHHSI U PA3BUTHS, YIUTHIBAI MOCUIHHOCTH €TO
OCBOCHHS CTYJICHTOM Ha 3aJJaHHOM YPOBHE MPH HATHMYUHA UMEIOIINXCS OTPaHU-
YeHUN BO BpEMEHM OOy4YEHHs], YCIOBUAM peau3aliu 00pa3oBaTeIbHOTO Mpo-
necca u T.A4.» [11, c. 30-31]. Takum 0Opa3om, HEMHUHYEMO BCTaE€T BOIMPOC 00
AJIEMEHTaX COJIepaHusi 0Opa3oBaHUs U 00beME y4eOHOTro MaTepuana JJisl yc-
BOCHUS Ha KOKJIOM KOHKPETHOM 3aHSTHH.

YuuthiBas KiacCU(DUKAMOHHYIO OPUEHTUPOBAHHOCTH CTPYKTYphI 00pa-
30BaTEIbHOTO TIpoliecca, TMOJ eIuHHMLel coaep:kaHusi 00pa30BaATEIbHOIO
npoiecca Mo CrnenuaJbHOCTH TTOHUMaeM 00pa30BaTedbHbIIH MOAYJb, a MO
eIMHHNIEl coaep:kaHusi 00pa30BaTEJILHOIO NMpoiecca Mo AMCHUIIUHE TI0-
HUMaeM y4eOHbIH 3JjieMeHT. To ecTh, eIMHUIIA CO/IePKAHUS TIPEACTABIISET CO-
0ol HeKkHil (parMeHT, KOTOPBIM HEOOXOIUM IJis OOECIeYeHUs] U3Y4YEHUs TIO-
cienyrllero Marepuana. TakuMm oOpa3oM, OOHUM M3 y4EOHBIX MOJIYJIEW MpHU
PACCMOTPEHHUH BCETO COJIepKaHUsI 00pa30BaTeIbHON MPOrpaMMbl TTOATOTOBKU
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CIeIUaIucTa B O0JaCTH CTPOUTEIHCTBA MOXKET BBICTYNUTh HWHOCTPAHHBIN
S3bIK, KaK ydeOHas TUCIUILIIMHA, CO3JAlolias CBOETO poaa (yHIaMEHT s
U3YYEHUs CIEUUaIbHbIX TUCHUILIUH. W 31ech yxke KpaliHe BaXKHBIM acEeKTOM,
BIUSIIONIMM Ha PE3yJIbTAaTHBHBIC IMOKa3aTeIu KadecTBa OOydeHHs, OyaeT Ha-
MOJIHEHWE JTAHHOTO Y4eOHOro MOAYJIA U 00beM yuyeOHOro marepuana. ITH BO-
IIPOCHI BCETJla BO3ZHUKAIOT TEepe/ MperoiaBaresieM, U HEOJHO3HAYHO paccMar-
pUBAIOTCS MeToauCTaMU. Mbl He OyJieM JaBaTh YETKUX peKOMEHAAIUH, MOo-
CKOJIbKY TOHHMMAaeM pa3INuHhe YPOBHEH S3BIKOBOTO IMO3HAHUS 00y4YaeMbIX H
YPOBHEW CIIOKHOCTH M3y4aeMOTO Marepuaia, HO MPEeI0KUM BalleMy BHUMa-
HUIO OJHYy BEChbMa HMHTEPECHYIO I'MIOTe3y OrPaHHMYEeHHOCTH 00beMa YyCBOe-
Hus npodeccopa FO.I'. @oknHa, KOTOPBIN YyTBEPKAAET, UTO «IJIsl 00eCTIeUeHHUSI
YCBOCHUSI y4eOHOro MaTepualia Ha YPOBHE OCO3HAHHUS JIOTHUECKUX CBS3EH U
3HAYUMOCTH OTHCIBHBIX TOJOKEHWA Ha OJIHO JIBYXYacCOBOE 3aHSATHE MOXKHO
BBEIHOCHUTH He Oosiee 20 eIMHUI] YCBOCHUS, a JUTsl 0OeCIIeueH s 3alIOMUHAHNS HE
Oosee 5 eAMHUI] YCBOCHMS», TOHUMAs IO/l €UHUIIEH YCBOSHUS «J1t000€ JIOTH-
YECKU 3aBEPIICHHOE OMNpe/eieHUe, YTBEPKICHUE UM OMUCaHUe, COoAepIKalee
okou10 20 cioBy» [12, c. 148].

I'naBa 5. PasBurue npogeCCHOHAJIBLHO BaKHBIX KAa4eCTB
Oyayurero creuMaJucTa B nNpouecce OBJIAJIeHUS AHTJIHHCKUM SI3bIKOM

B nporpamme QUCHUIIIIMHBI «MHOCTPAHHBIN A3BIK» B BY3aX HESA3BIKOBBIX
crenranibHOCTeE Munuctepctsa O6pazoBanusi Poccuiickoit deneparuu u ['o-
CyIapCTBEHHOM O0pa30BaTeIbHOM CTaHJApPTE BBHICIIETO MPOQPECCHOHAIBHOTO
o0Opa3oBaHusl 1O HampaBieHHI0 « CTPOUTENHCTBO» KYpC MHOCTPAHHOIO SI3bIKA
HOCUT KOMMYHHUKAaTHUBHO-OPUEHTUPOBAHHBIM U MPO(PECCHOHAIBHO HaIlpaBJICH-
HBIM XapaKTep M BKJIKOYAET B ceOs cieAyrolre TpeOOBaHUS K MUHUMYMY CO-
Jep>kaHusi 00pa30BaTEbHON MTPOTrPaMMBI:

1) A3bIKOBOI MaTepHUal:

doHeTueckuii (criennuPuKa apTUKYJSLAA 3BYKOB, MHTOHALIUH, aKIEHTAa-

MU U PUTMA HEUTPATIbHON peUr B U3y4a€MOM SI3bIKE; OCHOBHbIE OCOOEHHOCTH
IIOJIHOTO CTHJIA NMPOU3HOILIEHUS, XapaKTepHble s cepbl MpodeccHoHaTIbHON
KOMMYHUKAIUU; YTEHUE TPAHCKPUIILIUN );

JEKCHUYECKUH (JIeKcuueckuii MUHUMYM B 00beMe 4000 ydeOHBIX JeKCH-

YECKUX €UHUI] O0IIEero U TEPMUHOJIOTUUECKOTO XapakTepa; noHstue audde-
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pEHIIMAIMU JIEKCUKHU 10 c(hepaM MPUMEHEHUS; MOHSITUSL O CBOOOJHBIX U YCTOM-
YUBBIX CJIOBOCOYETAHUAX, (PPa3e0IOTMUECKUX EIUHMIIAX; MOHATHE 00 OCHOB-
HBIX CIIOCO00ax CI0BOOOPA30BaAHUS);

rpaMMaTHYeCKUi (TpaMMaTHYECKUE HABBIKH, 00€CTIEUMBAIONINE KOMMY-

HUKAIMIO OOIIero xapakrepa 0e3 UCKaKEHUsI CMBICIIA TTPH MICHbMEHHOM H YCT-
HOM OOIIIEHUHW; OCHOBHBIC TpaMMAaTHYECKHE SIBJICHUS, XapaKTEpHBIC IS TPO-
(dbeccroHanbHOM peun; MOHATHUS O CTUIIAX; OCHOBHBIE OCOOCHHOCTH HAyYHOTO U
TEXHUYECKOTO CTUJIEH);

2) peueBoil MmaTepua:

rOBOpEHHE (IUajJoTHYecKasi ¥ MOHOJIOTHYECKAs peyb C MCIOIb30BAaHUEM
HauOoJiee YIOTPEeOUTENbHBIX TPAMMATHYECKUX CPEJCTB B OCHOBHBIX KOMMYHHU-
KaTUBHBIX CUTYalMsIX HEOPHUIIMATBLHOTO U JEJIOBOT0 OOIIEHMs; OCHOBHI ITyO-
JUYHOU peur (YCTHOE COOOIIeHUE, JOKIaN);

aynupoBaHue (TTOHMMaHWE JHAIOTHYECKON W MOHOJIOTHYECKON peud B

chepe ObITOBOM U NMpodhecCHOHATLHON KOMMYHUKAITUHN);

YTeHUE (BUIbI TEKCTOB MO MIMPOKOMY M Y3KOMY TIPO(PUITIO CIICIIUATEHOCTH);

NKUChbMO (BUJIBI PEUYEBBIX MPOMU3BEJCHUN: aHHOTalMs, pedepar, J1eI0BOe
MMCHhMO, T€3UCHI, YACTHOE MUCHMO, Ororpadus u ap.);

3) cTpaHoBeAUeCcKU MaTepual (KyJbTypa U TPAIULIMKU CTPaH U3y4aeMoro
A3bIKa, IIPaBUJIa PEUEBOr0 ITUKETA).

BrltieykazaHHbie aclieKThl CoiepKaHUsl OOYYEHHUSI «COOTBETCTBYIOT KOM-
MOHEHTAM MHOSI3bIYHOM KOMMYHUKATUBHON KOMIETEHIIUH (JIMHTBUCTUYECKOMY,
parMaTUYeCKOMYy W COIIMOJIMHTBUCTUUYECKOMY)», Kak yTBepkaaer H. B Ila-
TaeBa [8, ¢. 106]. PykoBOACTBYSICh HOBBIM COLIMAJIBHBIM 3aKa30M, HAIICAIINM
CBOE€ OTPAYKEHHE B KOMIIETEHTHOCTHON MOJIENHN CIIEI[UATINCTA, Mbl TAK)KE BUIUM
HEOOXOJIUMOCTh BKJIOUEHHUSI B COJEpKaHUE MNPpodhecCuOHATbHO-UHOS3BIUHON
MOATOTOBKM MaTepuaia, ClocoOCTBYIOMEro (OPMUPOBAHUIO KITFOUEBBIX KOM-
NEeTEHINNA, KOTOPBIMU JOJKEH 00J1a1aTh COBPEMEHHBIN CIEUATUCT B 001acTH
TEXHUKU W TexHojorun. GOpMHpPOBaHHE U PA3BUTHE B MpoIEecce OOyYeHUS
WHOCTPAHHOMY S$I3BIKY TaKUX MPO(PEeCCHOHAIBHO-BAXHBIX JIJIsI KBaIUDUIUPO-
BAaHHOTO MH)XEHEPa-CTPOUTENSI Ka4eCTB, CIOCOOHOCTEN W YMEHUM, KaK «TBOP-
YECKUM MOJAXO0J K PEIICHUIO MHXKEHEPHBIX MpoOsieM, yMeHue paboTrarh B KO-
MaHJIe, OTBIT MPOEKTHON PabOThl, yMEHHUE TOJIH30BATHCS MHOS3BIYHBIMU H-
TEpHET-pecypcaMu B MNPOQPECCUOHATBHOM 00JIaCTH, OBJAJICHHE OCHOBHBIMHU
cTpaTerusiMi oOy4deHuUsl, HEOOXOJUMBIMU JIJIsI MIPOJOJDKEHUSI 00YyUYEHUS», OMBIT
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AQHAJIMTUKO-UCCIIEI0BATEIIbCKON JESITENBHOCTH C LIEJIbI0 CAMOKOPPEKIIUU U CO-
BEPIIEHCTBOBAHHUSI, TOJKHO OBITh 3aJI0KEHO B COJIEPKATEIbHYI0 OCHOBY 00Opa-
30BaTEJIbHOrO IMpollecca MO AUCIUIUIMHE U TOBCEMECTHO PEeau30BbIBATHCS
(MconB3ys pa3HOOOpa3HbIE CPEACTBA U METOABI OOYUYeHHSI U KOHTpoJist). B Ta-
KOM CjIydae, WHOCTPAHHBIA SI3bIK OyJEeT paccMaTpuBaThCs HE KaK ydeOHBIN
IpeAMET JONOIHUTENBHOrO 00IEepa3BUBAIOIIETO IJIaHa, a KaK BCIIOMOTaTeNb-
Hasi npodeccruoHanbHas AUCIUIUIMHA, MTO3BOJISAIONIAs OyAylIeMy CIEeHUATUCTy
KOHKYPHPOBaTh HAa MEXIYHAPOJHOM YPOBHE.

[TocTaHOBKA U JJOCTUKEHHE ONMHMCAHHBIX II€JIE B Kypce OOy4YeHHUs] HHO-
CTpaHHOMY (QHTJUHCKOMY) SI3BIKY KaK YHUBEPCAJIHLHOMY SI3BIKY MEKITyHapO/I-
HOTO OOIIEHUsI TIOBJIEUET 32 COOON HE TOJHKO MOBBIIMICHHE MOTHUBALMHM K €T0
U3YYEHUIO, a CIIeJI0OBATEIHHO, U MOBBIIICHUE KaueCTBa MHOS3BIYHOM MOATOTOB-
K1 o0yyaeMbIX, HO U OyJeT cnocoOCTBOBATh MOBBIIMICHUIO OOIIETO YPOBHS
poUIBLHON MOJATOTOBKH OYIyIIEro CIeIuaInucTa.

3aKJII0YeHHe

OyHaaMeHTanu3alus coJaepkaHnus 00pa30BaHUs JOCTUTAETCs pacUIupe-
HUEM U YriayOJeHueM MEXIUCUUIIMHAPHBIX 3HAHUM CHEelUalnucTa, OPUEHTH-
POBAHHBIX Ha PEIICHUE MPOOJIIEMHBIX CUTYallM B HAYYHOU, MPOEKTUPOBOYHOU
U MPEIIPUHUMATEIBCKON JAESTEIbHOCTH; MOBBIIIEHUEM YPOBHS C(POPMUPOBAH-
HOCTH METOJIOB IO3HABaTENbHOW, NMPO(hecCHOHAIBHON, KOMMYHHUKAaTUBHOW H
aKCHUOJIOTMUECKOHN JIeATEeIbHOCTH; 00ECIIEYeHHEM CUHTE3a €CTECTBEHHOHAYUHO-
ro U T'yMaHUTapHOro 3HaHusA. IIpy 3TOM MHOIMMH Y4YE€HBIMU NOAYEPKUBACTCS
BO3pacTaHue POJIM T'YMAHUTAPHOW COCTABJISAIOLIEH B IOATOTOBKE WHXKEHEPOB
HOBOTO THHA. OJTO OOBSCHSETCS TEM, 4YTO I COBPEMEHHOIO OOIIECTBa,
MMEIOLIEr0 JBOJIIOLIMOHHYIO MOJIENb Pa3BUTHs, CBOMCTBEHHBIM SIBISETCS Ipe-
oOnananne MH(POPMALMOHHO-UHTEIUIEKTYAJIBHOTO pecypca HaJl MaTEpHAIBHO-
BELIECTBEHHBbIM. IMeHHO wuHpOpMaIs, KOMMYHHKAaTUBHAs COCTaBIISIONIAs,
HOBasi MHTEIJIEKTyaJIbHAsI TEXHOJIOTHSI, MOTHUBALIMS K CaMOOOPa30BaHUIO CTaHO-
BATCS HA JTaHHBIM MOMEHT OCHOBHBIM PECYPCOM Pa3BUTHUS JBOJIIOLMOHUPYIO-
mel Moaenu oOmecTsa. B JaHHOM KOHTEKCTE BO3pacTacT U poib Npodeccuo-
HaJIbHO-MHOA3BIYHOM TOJATOTOBKM HHXEHEpOoB. Tak, mpu pa3paboTKe HalHo-
HaJIBHOM JOKTPUHBI MHKEHEPHOTO 00pa30BaHUs MPEIaraeTcs yaeauTh 0co0oe
BHUMAHHE COBEPLICHCTBOBAHMIO MHOSI3BIYHOW ITOATOTOBKHM WHKeHepoB. Crta-
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BUTCS 3a7a4a EPECMOTPETh 1eJId, COASPKAHUE U TEXHOJIOTUIO 00yUYEeHHUs WUHO-
CTpPaHHBIM SI3bIKAM B CUCTEME WHXKEHEPHOTO 00pa3oBaHUs, 0OECIEUUTDH pellie-
HHE BOIIPOCOB IMOBBIIICHUSI MOTHBAIIMH K MPO(HECCHOHATBHO-UHOS3BIYHON TIO/1-
TOTOBKE, pa3pab0TKH MHOIOYPOBHEBOHM JIMYHOCTHO-OPUEHTUPOBAHHON CHUCTE-
MbI UHOSI3bIYHOM MOJITOTOBKH CTYAEHTOB, (POPMUPOBAHUS B BY3€ aKTUBHOU WH-
dbopMalMOHHO-00yYaroel S3bIKOBOM CPEJIbI.

B nanHo#t paboTe ObUTa OCHOBATEIBHO PAcCMOTPEHA BO3MOXKHOCTH CO-
BMEIICHUS Y4YEOHBIX MpOrpaMM TyYMaHUTapHBIX (Ha TOpUMEpPEe IUCIUILUIHHBI
CQHTJIUUCKUM S3bIK») U TEXHUYECKHUX MMCHUIUIMH B €IMHBIN JUAAKTUYCCKUN
koMmruiekc. O0o03HaueHa ompenessonias pojb MpernojaBaTesis B YCIEIIHOCTH
dbopmupoBanus MpodecCuoHaTLHON KOMITIETEHIIUN CIICIIMAINCTA B aCTIEKTE WH-
TEerpaTUBHO-KOHTEKCTHOTO OOYyYEHUsS] HWHOCTPAHHOMY SI3BIKY CTPOUTEIIHBHOM
crieruagbHOCTH. Takum 00pa3om, UMeeTCs MOJIHOE OCHOBAHHUE JIJIS IOCTAaHOBKHU
BOIIPOCA O BBEJICHUU B YYEOHYIO MPOTpaMMy TEXHHUYECKOTO By3a HOBOM COIIM-
aTbHO-TIPO(ECCUOHAIBHON YUEOHOM JUCIUIUIMHBI «MHOCTPAHHBIN SI3bIK CICIIH-
AJILHBIN.

MeTtoaudeckue PEKOMEHIAIIUN CTYACHTaAM

OcHoBHOH Lenbl0 Kypca «/HOCTpaHHBIN SI3bIK» B HEA3BIKOBOM BY3€ SIB-
asieTcst 00ydeHHe MPAKTUYECKOMY BIIAJIEHUIO Pa3TOBOPHO-OBITOBON peUbI0 U
A3BIKOM CHEHHAIIBHOCTH JUIsl aKTUBHOTO NPUMEHEHHSI MHOCTPAHHOTO SI3BIKA KaK
B MOBCEJIHEBHOM, TaK U B MnpodeccuoHaabHOM 001mennu. Kpurepuem npaxkTu-
YECKOI'0 BJIAJICHUS MHOCTPAHHBIM SI3BIKOM SIBIISIETCS YMEHHE 1OCTaTOYHO YBE-
PEHHO TMOJb30BaThCS Hanbojee ynoTpeOUTeIbHbIMU U OTHOCUTEIBHO MPOCTHI-
MU SI3BIKOBBIMHM CPEJICTBAMH B OCHOBHBIX BHAAX PEYEBOU JEATEIBHOCTHU: TOBO-

PCHHUHU, ayAUPOBAHUU, YTCHHUH U ITNCHMC.

TpeOoBanus, NpeabsABIIEMbIE K CTYJEHTaM 110 OKOHYaHUH Kypca, clie-
NyIOIIe:
- BJIAJIETh HABBIKAMH Pa3rOBOPHO-OBITOBON peuu;

- IOHUMATh YCTHYIO (MOHOJIOTHYECKYIO U TUATOTUYECKYIO) peUb Ha Obl-
TOBBIE U CIIECIIUATBHBIEC TEMBI;

- aKTUBHO BJIAJIETh HaNOOJIee YyIIOTPEOUTETLHON IPaMMAaTHKOM;
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- 3HaTh 0A30BYIO JIEKCUKY OOIIETO SI3bIKA, 4 TAKXKE JINTEPATYPY, IPE-
CTaBJIAIOIYI0 HEUTPAJIbHBIN HAYYHBIA CTUJIb, U TEPMUHOJIOTMIO CBOEH CIIEIU-

aJIbHOCTH,

- YATATh U IOHUMATD CO CJIOBAPEM CHEIUANBHYIO JIUTEPATYPY IO IIHPO-
KOMY U Y3KOMY MTPOQUITIO CIENUATIBHOCTH;

- BJIaJ€Th OCHOBAMH ITyOJIMYHOU peuH, T.€. JAeiaTh COOOIICHUS, JOKIAIbI;
- 3aJ1aBaTh BOIMPOCHI M OTBE€YATh HA BOIIPOCHI IO CIEINATbHOCTH;
- BJIaJIETh OCHOBHBIMHU HaBBIKAMU ITHUCHMA;

- UMETh TIpeJICTaBJICHUE 00 OCHOBHBIX MpUEMaX aHHOTUPOBaHUs, pede-
PUPOBAHUSA U NIEPEBOJIA JIMTEPATYPHI IO CIIENUATBHOCTH;

Brimie o6o03HauenHbie TpedoBaHusi coorBercTByroT ['OC BIIO (I'CD.
®.01) u mpeacTaByIsIIOT COO00M Cepbe3HbIE 3a/1a4u, HO B 1IETIOM OHU ()OPMHUPYIOT
S3bIKOBYIO KOMIIETeHIMI0. CTyJIeHTaM CIlielyeT MOHUMAaTh, UTO TaKas S3bIKOBasI
KOMIIETEHIIUSI HE CTPOUTCS OJHOMOMEHTHO. DTO JJIUTEIIBHBIM U TPYIOEMKHUN
Ipoliecc; B HESI3IKOBOM BYy3€ OH 3aHHMMAET JIBa rojia. B TedueHue 3Toro BpeMeHu
CTYJIEHTBHI 00s3aHBI PETYJSPHO MOCEHIATh MPAKTUYECKHUE 3aHATHSA, aKTUBHO pa-
00TaTh, KaK ayJUTOPHO, TaK WU BHEAYJIUTOPHO, PETYJSPHO IMOJBEPrasich KOH-
TPOJIIO CO CTOPOHBI TpernojaBaresis B GopMe TECTUPOBAHUS U B BUJE 3a4E€TOB B
KOHIIE CEMECTPOB U K3aME€Ha B KOHIIE Kypca 00yUeHHUs.

3HauuTeNbHASL POJIb B IPOrpaMMe OTBOJUTCS CaMOCTOSATEIBHOU pabote
CTYJEHTOB, TAKUM 00pa3oM, MPAKTHUECKOE BJIaJCHUE S3bIKOM IPEIOJIaracT u
YMEHUE CaMOCTOATENIbHO padoTaTh CO CIELHAIBHOW JIMTEPAaTypold Ha HHO-
CTPAaHHOM $I3BIKE C LEJIbI0 MOJIydeHUs: npodeccuoHanbHOM uHpoOpManuu. 3a
11Ba rojia 00y4YeHusl CTYAEHTHI 10JKHBI IPUOOPECTH HABBIKUM CAMOCTOSTEIBHOM
paboTel. B nepByto ouepenb UX OPUEHTHPYET Ha ATO BHEAYTUTOPHOE JOMOJIHU-
TEJIbHOE YTEHUE, 10 KOTOPOMY CTYAEHTBI 00sI3aHbI PETYJIIPHO OTYUTHIBATHCS B
COOTBETCTBUU C MPEIBABISIEMbIMH TPEOOBAHUSAMU, a TaKXKe MOJArOTOBKA U 3a-
muTa pepepaToB Ha HHOCTPAHHOM SI3bIKE, UTO TPEOYET OT CTYJIEHTOB chopmu-
POBaHHBIX HaBBIKOB I'OBOPEHUS HA MHOCTPAHHOM SI3bIKE M YMEHUS BBICTYIIATh
myOIUYIHO.

CamocrositenpHas padoTa ¢ UCHOJIb30BAHUEM KOMIIBIOTEPOB CO3JAET OIl-
TUMaJIbHbIE YCIOBUs sl 3PPEKTUBHOrO YCBOCHHS YUYEOHOTO MaTepuasna u siB-
JISIETCSl 3aJI0TOM YCIIEIIHOTO O0Yy4YeHUsl MHOCTpaHHBIM si3blkaM. B Bo3pacTaro-
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IeM MoToKe MH(OpMaIUK, 0OCOOCHHO B CBS3U C PACHPOCTPaHEHUEM TJI00asb-
HOM KOMIbIOTEpHOU ceTu «HTepHeT», 00JIbIIIOe 3HAaUYEHUE MPUOOpETaeT yMe-
HUE CaMOCTOSITEIbHO M3BJIEKaTh MH(DOPMAIIMIO U3 WHOS3BIYHOTO TEKCTa U Clie-
JIUTH 32 BCEMU HOBILIECTBAMH B O0JIACTH HAYKW U TEXHUKH, IPOUCXOJISIIIIMHI B MHPE.

YtoOBl 3TH 3a7a4M ObUIM PELICHBI YCIENIHO, MPENnoAaBaTeId OPHUEHTH-
PYIOT CTYJIEHTOB Ha CaMOCTOSITEJIbHYIO pabOTy ¢ caMOro Hadajia Kypca oOyde-
Hus. Bce pekoMeHganuy npemnoiaBareliss OTHOCUTENBHO yUeOHOH JINTepaTyphl,
JOTIOTHUTEIBHOM TUTEpaTyphl, BEICHUs CIOBapeil U mp. JOJKHBI OBITh MPUHS-
Thl CTYJEHTaMU K CBEIECHUIO U BBINNOJIHATHCA C TOYHOCTBIO M akKypaTtHo. Cry-
JIEHTaM CJeAyeT TakKe MopadoTaTh HaJ OpraHU3alueld CBOEro y4eOHOro mpo-
[ecca | palMOHAJIbHBIM HUCIOJIb30BaHUEM BpeMeHH. UeM ObicTpee W Jryulie
CTYJIEHTBI CIIPaBATCS C 3TOM 3ajayei, TeM Jierde OyJeT MpoIecC OBIaJACHUS
MHOCTPAHHBIM SI3bIKOM.
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Yacrs 11.
IMpakTH4ecKuil JJeKCUYEeCKUN KYPC AHIIMHCKOI0 A3bIKA
JJIS. CTPOMTEJIBbHBIX LeJiei

Chapter 1
The built environment
Block A

Key terms and concepts:

air velocity

allowed exposure time
atmospheric pollutants

clo value

comfort equation
conduction

convection

radiation

evaporation

data logger

decipol

dry-bulb air temperature
dry resultant temperature
environmental temperature
equivalent wind chill temperature
globe temperature

heat stress index

humidity

infrared scanner
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Kata thermometer

mean radiant temperature
metabolic rate

odorants

olf

olfactory

percentage of people dissatisfied
pitot-static tube
predicted mean vote
sling psychrometer
thermistor anemometer
thermocouple
thermohygrograph

trend

vane anemometer

vapour pressure

wet-bulb temperature

wind chill index

The building as an environmental filter

One of people's basic needs 1s to maintain a constant body tem-
perature, and the metabolism regulates heat flows from the body to
compensate for changes in the environment. We have become expert
in fine-tuning the environmental conditions produced by the climate
in relation to the properties of the building envelope to avoid dis-
comfort. A simple tent or cave may be sufficient to filter out the
worst of adverse weather conditions, but the ability of this type of
shelter to respond to favourable heat gains or cooling breezes may
be too fast or too slow to maintain comfort.
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Outside the tropics, houses may be advantageously oriented
towards the sun to take advantage of solar heat gains, which will be
stored in the dense parts of the structure and later released into the
rooms to help offset heat losses to the cool external air during win-
ter. Buildings within the tropical zone require large overhanging
roofs and shutters over the windows to exclude as much solar radia-
tion as possible and to shade the rooms. Thus the building envelope
acts to moderate extremes of climate, and by suitable design of il-
lumination and ventilation openings, together with heating, cooling
and humidity controls, a stable internal environment can be matched
to the use of the building.

Basic needs for human comfort

The building services engineer is involved with every part of
the interface between the building and its occupant. Visually, col-
ours rendered by natural and artificial illumination are produced by com-
binations of decor and windows. The acoustic environment 1s largely attributed
to the success achieved in producing the required temperatures with quiet ser-
vices equipment, all of which is part of the thermal control and transportation
arrangements. Energy consumption for thermally based systems is the main
concern, and close coordination between client, architect and engineer is vitally
important.

Heat transfer between the human body and its surroundings can be sum-
marized as follows:

Conduction

Points of contact with the structure are made with furniture. Clothing
normally having substantial thermal insulation value and discomfort should be
avoided.

Convection

Heat removed from the body by natural convection currents in the room
air, or fast-moving airstreams produced by ventilation fans or external wind
pressure, is a major source of cooling. The body's response to a cool air envi-
ronment is to restrict blood circulation to the skin to conserve deep tissue tem-
perature, involuntary reflex action (shivering) if necessary and in extreme cases
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inevitable lowering of body temperature. This last state of hypothermia can lead
to loss of life and is a particular concern in relation to elderly people.

Radiation

Radiation heat transfer takes place between the body and its surroundings.
The direction of heat transfer may be either way, but normally a minor part of
the total body heat loss takes place by this method. Radiation between skin and
clothing surfaces and the room depends on the fourth power of the absolute sur-
face temperature, the emissivity, the surface area and the geometric configura-
tion of the emitting and receiving areas. Thus a moving person will experience
changes in comfort level depending on the location of the hot and cold surfaces
in the room, even though air temperature and speed may be constant.

Some source of radiant heat is essential for comfort, particularly for sed-
entary occupations, and hot-water central heating radiators, direct fuel-fired ap-
pliances and most electrical heaters provide this. The elderly find it particularly
difficult in keeping warm when they are relatively immobile, and convective
heating alone is unlikely to be satisfactory. A source of radiant heat provides
rapid heat transfer and a focal point, easy manual control and quick heat-up pe-
riods. Severe cases of underheating can be counteracted by placing aluminium
foil screens in positions where they can reflect radiation onto the rear of the
chair.

Overheating from sunshine can also cause discomfort and glare, and tol-
erance levels for radiant heating systems have been established.

Evaporation

Humid air is exhaled, and further transfer of moisture from the body takes
place by evaporation from the skin and through clothing. Maintenance of a
steady rate of moisture removal from the body is essential, and this is a mass
transfer process depending on air humidity, temperature and speed as well as
variables such as clothing and activity.

Ventilation

The quality of the air in a building depends upon the quantity, type and
dispersal of atmospheric pollutants. Some of these, odorants, can be detected by
the olfactory receptors in the nose. These are the odours, vapours and gases that
ingress from the outdoor environment and are released from humans, animals,
flora, furnishings and the structural components of the building. Solid particles
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of dust, pollen and other contaminants often have little or no smell. These might
be seen in occasional shafts of sunlight, and become visible when they have set-
tled. Cleaning fluids such as ammonia, cigarette smoke, hair spray, deodorants
and perfumes can be most noticeable. The inflow of diesel exhaust fumes, road
tar, paint vapours and creosote creates unpleasantly noticeable pollution, even
when of short duration. The presence of harmful pollutants such as carbon
monoxide and radon gases is not detectable by the occupant.

Professor Ole Fanger has introduced units of subjective assessment for
odorants only. The olf quantifies the concentration of odorous pollutants. The
decipol is the evaluation of the pollutant as determined by the recipient through
the olfactory sensations from the nose. One olf is the emission rate of biological
effluents from one standard person, or the equivalent from other sources. One
decipol is the pollution caused by one standard person when ventilated with
101/s of unpolluted air.

Office accommodation normally has one person for each 10 m” of floor
area, so the biological effluent pollution load produced by normal occupancy is
0.1 olf/m”. Smokers, building and furnishing materials and ventilation systems
add to the pollution load. The average pollution in an existing building that has
40% of the occupants as smokers produces a load G of 0.7 olf/m’>. A low-
pollution building with an absence of smoking has a load G of 0.2 olf/m’.
When there is complete mixing of the ventilation air with the air in the room,
the rate of supply of outdoor air that is necessary to maintain the required stan-
dard of air.

Comfort criteria

The main comfort criteria for sedentary occupants in buildings in climates
similar to that of the British Isles are as follows:

). The dry resultant temperature should be in the range 19-23 ° C de-
pending on room use.

2). A feeling of freshness is produced when the mean radiant temperature
1s slightly above air temperature. A significant amount of radiant heating is
needed in order to achieve this.

3). The air temperature and the mean radiant temperature should be ap-
proximately the same. Large differences cause either radiant overheating or ex-
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cessive heat loss from the body to the environment, as would be experienced
during occupation of a glasshouse through seasonal variations.

4). Percentage saturation should be in the range 40-70%.

5). Maximum air velocity at the neck should be 0.1 m/s fora  moving-
air temperature of 20 °C d.b. Both hot and cold draughts are to be avoided.
Data are available for other temperature and velocity combinations.

6).Variable air velocity and direction are preferable to unchanging values
of these variables. This is achieved by changes in natural ventilation from pre-
vailing wind, movement of people around the building, on-off or high-low
thermostatic operation of fan-assisted heaters or variable-volume air-
conditioning systems.

7). The minimum quantity of fresh air for room use that will remove
probable contamination from smoking, for example, is 10.41/s per person.

8). Mechanical ventilation systems should provide at least four air
changes per hour to avoid stagnant pockets and ensure good circulation.

9). Incoming fresh air can be filtered to maintain a clean dust-free internal
environment.

10). The difference between room air temperatures at head and foot levels
should be no more than 1 °C.

11). Ventilation air quantity can be determined by some other controlling
parameter: removal of smoke, fumes or dust, solar or other heat gains and dilu-
tion of noxious fumes.

Block B

Lexical exercises

I. Answer the questions:
1. Where are thermocouples used? What are their advantages?
2. How can heat leakages due to inadequate thermal insulation and
damaged pipes or cables be detected?
3. What is the function of environmental temperature?

4. Explain the meaning of the terms «olf» and «decipol». How are olf
and decipol used in the design of ventilation systems?
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5. How could we measure an investigation into the thermal comfort
provided in a building? Which instruments would be used?

6. How do extremes of heat and cold affect the workers on a site?
What environmental measurements and corrective actions can be
taken to ensure safe and healthy working conditions?

7. How do heating, cooling and humidity control systems interact
with the building to provide a comfortable environment?

I1. Make up the dialogues:
Topics: 1). The problems of modern services engineers.

2). Monitoring of heating, cooling and humidity control sys-
tems.

Block C

Experimental work

1. Effects of room air temperature gradients on comfort: measure floor-to-
ceiling air temperature gradients with a multichannel thermocouple probe
and discuss their effects on the comfort conditions encountered.
2. Room air velocity distribution: produce velocity contours for different
parts of the room and compare with observed comfort conditions.
3. Measure the Kata cooling power and air velocity, the globe temperature
and the dry-bulb air temperature.
4. Compute the other temperature scales and compare with subjective as-
sessments of the conditions.
5. Make and test a thermocouple temperature-measuring circuit with copper-
constantan wire and an accurate potentiometer. Build junctions into walls
and building structures, plot their temperature profiles and calculate their
thermal transmittances.
6. Compare the WCI and the EWCT on two sites operated by workers wear-
ing similar clothes.

Site A: air velocity, Sm/s; air temperature, 2.0 °C d.b.
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Site B: air velocity, 0.6 m/s; air temperature, —10 °C
d.b.

Block D
Creative work

Write a technical report on the aspects of the provi-
sion of outdoor air for the ventilation of the following:

1) a commercial building that has offices, retail shops
and a pedestrian atrium;

2) an underground high — security manufacturing and
storage facility for nuclear materials;

3) a large open — plan metal — fabrication factory;

4) a university;

5) an hotel;

6) a sport centre that has swimming, weight training,
aerobics, racquet courts and restaurant facilities.

Chapter 2
Heating
Block A

Key terms and concepts:

absorption heat pumps

building energy management system (BEMS)
ceiling heating

chemistry of combustion

chimney

class of oil

combined heat and power (CHP)

combustion air

computer-based control
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dedicated

digital signal

district heating

duct

efflux velocity

electrical power generation
embedded pipe system
equivalent length
evacuated tube radiant system
expansion vessel

fan convector

flue gas constituents
free-standing flue
geothermal heating system
grille

groundwater

heat exchanger

heating system performance testing low,- medium and high-pressure hot water
microbore

neutral point

oil storage and handling
pipe heating systems
outstation

plant management system
plant status

pressure drop rate
programmable logic controller
pump head

pump performance curve
radiant panel

radiator temperature correction factor
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Redwood oil viscosity
sealed system

skirting heater

storage heater
supervisor

thermal storage
turbulence

underfloor heating
wall-flame, vaporizing and pressure jet burners
warm-air system
water flow rate

water velocity

Heating equipment

A wide variety of heating equipment is available that can heat the occu-
pied space either directly by combustion of a fuel or indirectly by utilizing air,
water or steam as a heat transfer fluid. The cost of electricity reflects the com-
plexity of its production and distribution, but from the user's point of view it is a
refined source of energy, which can be converted with 100% efficiency. Elec-
trical energy purchased at night can be used to heat water, concrete or cast iron
in insulated containers. This stored heat is released when needed.

An economic balance is sought between capital and running costs for
each application, bearing in mind the building's use. Automatic controls can
monitor water and air temperatures, operational times and weather conditions to
minimize fuel and electricity consumption. In order to take maximum advan-
tage of a building's thermal storage capacity, optimum-start controllers are used
to vary start and stop times for systems that are used intermittently. Computer
control 1s employed in large buildings, where the capital cost can be offset by
reduced energy consumption and personnel savings.

Radiators
Heat emitters providing radiation come into this group. A steel single-

panel radiator emits about 15% of its total heat output by radiation and the re-
mainder by convection. Radiant output from multiple panel and column types

45



may be a lower percentage of the total. Electric, gas and coal appliances pro-
duce large amounts of convection and are partly convectors. Types of radiator
are as follows:

Hot water: single, double or triple panel, column, skirting heaters, recessed
panels, banks of pipes.

Electricity: off-peak storage heaters, radiant appliances convectors radiant ceil-
ing systems.

Gas, coal and oil: radiant appliances.

The main characteristics of these appliances are as follows:

Steel single panels: neat appearance, high heat output per square metre of sur-
face area, easy to clean, narrow.

Steel double panels: greater heat output per square metre of wall area used, dif-
ficult to clean, protrude into the room, more costly.

Cast iron panels: heavy and more obtrusive, low heat output, very long service
period.

Steel and cast iron columns: high heat output per square metre of wall area
used, bulky, heavy, often mounted on feet, difficult to clean except the hospital
pattern which are smooth finished.

Radiant panels: flat cast iron or steel plates with water pipes bonded to their
back. They are often mounted at high level in industrial workshops and require
a large surface area.

Banks of pipes: bare steel or copper pipes fitted at skirting level in
rooms or storage areas to provide an inexpensive heating surface.

Off-peak storage: thermal storage heaters taking electricity at night dur-

ing less expensive charging periods. The heat is stored at high temperature in
cast iron or refractory bricks in an insulated casing. Heat is released continu-
ously into the building unless the heater is fitted with a thermostatically con-
trolled fan and a time switch that determines its operating period. The only
other control is over the length of the charge period; this requires estimating the
following day's weather pattern. Heaters are bulky and their weight requires at-
tention to the floor structure to ensure sufficient strength.
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Convectors

There are two types of convector: natural and fan.

Natural convectors rely on gravity convection currents produced by the
heater. Skirting heaters have a finned pipe inside a sheet metal casing. Their
heat emission is about 480 W per metre run, they are light and easily handled
and they are less obtrusive than taller equipment. They are always fitted onto
two-pipe systems and the return pipe can be fitted inside the casing. Valves and
air vents are enclosed in accessible boxes at the ends of continuous lengths.
Natural convectors produce a uniformly rising current of warm air around the
perimeter of the room and this is effective in producing a comfortable environ-
ment. There is negligible radiant heating. Other natural convectors are either 1
m high or extend up to room height. They create strong convection currents
with little radiation and are particularly suitable for locations where elderly,
very young or disabled people are being cared for as there are no hot surfaces
that may cause skin burns or start fires. Natural convectors have high heat out-
puts and can be built into walls, cupboards or adjacent rooms to improve their
appearance. Electricity or low- or medium-temperature hot water can be used as
the heating medium. The heating elements need periodic cleaning. Such heaters
are used in locations where quiet operation and the lack of draughts or intense
radiation are important design considerations, such as libraries, art galleries and
antique furniture stores.

Fan convectors have a construction similar to natural convectors with the
addition of one or more centrifugal fans and an air filter. Heat output can be
very high and fans may be operated at various fixed speeds or from variable-
speed motors. Fan operation i1s controlled from built-in thermostats or remote
temperature sensors.

Installation can be at low or high level and the heated air stream is di-
rected away from sedentary occupants. Fan convectors can be usefully sited at
doorways to oppose incoming cold air and rapidly reheat entrance areas.

A two-pipe circuit must be used, and fan convectors are installed on sepa-
rate circuits from hot-water radiators as their control characteristics are different.

Constant-temperature hot-water is supplied to them, whereas radiators
may have variable water temperatures to reduce heat output in mild weather.
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Embedded pipes and cables

Low-temperature hot-water heating pipes or electric heating cables are
buried in concrete walls, floors or ceilings to provide a large low-temperature
surface that is maintained at a few degrees above room air temperature. Floor-
to-ceiling air temperature gradients tend to be less than those obtained with
more concentrated forms of heat emission and a uniform distribution of comfort
1s produced.

Soft copper pipes are laid in position on the concrete floor slab and held
by clips, and the ends are connected to header pipes in service ducts. Joints are
avoided for the underfloor sections. Steel or plastic pipes may be used in some
situations. Thermal expansion and contraction of the pipework must be accom-
modated and the floor surface temperature is limited to avoid damage to the
structure, surface finishes or occupants. This is done by enclosing the pipe in a
hard asbestos sleeve on water pipes operating at 85 °C or by controlling water
temperature to 45 °C with a mixing valve system. Pipes are buried in the floor
screed. Heating elements are evenly distributed to provide uniform radiation
and convection to the occupants.

Warm air

Recirculated room air is heated either directly or indirectly by the energy
source. Direct firing of combustion gases into the air i1s permissible only in
large well-ventilated factory premises. All other applications require a fuel-to-
air heat exchanger where the combustion products are enclosed in a sheet metal
passageway. Room air is passed over the outside of this heating surface.

Heated air 1s passed through ducts to the occupied space. It is diffused
into the room through a grille, which mixes it with room air convection currents
and avoids draughts. Each grille has a damper to regulate the air flow. Extract
grilles and ductwork return the air to the heater. Care is needed not to extract air
directly from kitchens and bathrooms, as this would lead to odours and conden-
sation in living areas.

The main advantage of warm-air systems is quick heating up and re-
sponse to thermostatic control. A source of radiant heat is needed in the sitting
room to complement the otherwise purely convective heating. Stub ducts are
used to connect the heater to the supply and recirculation grilles.
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Oil-firing equipment

Fuel oil is graded in the Redwood no. 1 viscosity test according to its time
of flow through a calibrated orifice at 38 °C. Vaporizing and wall-flame burn-
ers in boilers of up to 35 kW heat output use 28 s oil, pressure jet burners use
gas oil class D (34 s), and industrial boiler plant uses grade E (250 s), grade F
(1000 s) and grade G (3500 s). Power stations may use 6000 s residual oil,
heated to make it flow. This is the tar residue from crude oil distillation and can
only be burnt economically on such a large scale.

In the United Kingdom domestic oils can be stored in outdoor tanks.
Grades E, F and G require immersion heaters in the tank and pipeline heating
to ensure flow.

Wall-flame burners have a rotating nozzle which sprays oil onto periph-
eral plates around the inside of a water-cooled vertical cylindrical combustion
chamber. An electric spark ignites the oil impinging on the plates, establishing a
ring of flame around the walls of the boiler. Correct oil flow rate from the res-
ervoir is controlled by a ball valve. Oil i1s pumped at high pressure through a
fine nozzle, forming a conical spray in the furnace. Combustion air is blown
into this oil mist from a centrifugal fan. The turbulent interaction of oil and air
causes further atomization of the oil droplets, and the mixture is ignited by an
electric spark.

Combustion

Combustion is an exothermic chemical reaction that liberates heat. Fuel
must be intimately mixed with sufficient oxygen and raised to a temperature
high enough for combustion to be maintained. All the carbon and hydrogen in
the fuel are burnt into gaseous products that can be safely vented into the at-
mosphere. Hydrocarbon fuels are highly energy-intensive. They require little
storage volume and their combustion is controllable.

The constituents of dry air are 21% oxygen, 79% nitrogen and less than
1% other chemicals such as carbon dioxide, carbon monoxide, nitrous oxides
and rare gases, measured by volume. Nitrogen is inert and takes no part in the
chemistry of combustion, but it is heated in its passage through the furnace. The
quantity of air required for complete combustion and the composition of the

49



products can be evaluated from the fuel chemistry. For methane (CH4) the
complete volumetric analysis would be

methane + air —>carbon dioxide + water vapour + nitrogen

The chemical symbols for these are as follows: oxygen, O2; nitrogen,
N2; carbon dioxide, CO2; water vapour, H20. Therefore (after complete
combustion) we have

CH, + 20, + N, -> C0, + 2H,0 + N,

All measurements are at the same temperature and pressure. It 1s assumed
that the water vapour is not condensed.

Some condensation is inevitable, however, and when sulphur (S) is pre-
sent in the fuel, it combines with some of the O2 to form sulphur dioxide
(SO2). If the gaseous SO2 comes into contact with condensing water vapour
and further O2, weak sulphuric acid (H2S0O4) may be formed in the flue. Co-
agulation of liquid H2SO4 and carbon particles from chimney surfaces leads to
the discharge of acid smuts into the atmosphere, causing local damage to wash-
ing, cars and stonework. Acidic corrosion of the boiler and chimney greatly re-
duce their service period. The flue gas temperature is kept above the acid dew-
point of about 50 °C to avoid such problems.

It can be seen from the methane combustion equation that 2 m® of O2 are
required to burn 1 m’ of CH, completely. This O2 is contained in 2/0.21 = 9.52
m’ of air, and this air contains 9.52 — 2 = 7.52 m’® N2.

In order to ensure complete combustion under all operating conditions
and to allow for deterioration of boiler efficiency between servicing, excess air
is admitted. This ranges from 30% for a domestic pressure jet oil burner down
to a few per cent in power station boilers where continuous monitoring and
close control are essential. Excess O2 from the excess air appears in the flue
gas analyses. Measurement of 02 and CO2 levels reveals the quantity of excess air.

The presence of carbon monoxide (CO) in the flue gas indicates that
some of the carbon in the fuel has not been completely burnt into CO2 and that
more combustion air is needed. The theoretically correct air-to-fuel ratio is the
stoichiometric ratio.

The CO2 content of oil-fired boiler plant flues will be about 12% at 30%
excess air, the combustion air volume required per kilogram of fuel burnt will
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be about 14.6 m’ and the flue gas temperature leaving the boiler will be about
200 °C. For domestic natural draught gas-fired boilers, excess air may be 60%,
the flue gas temperature will be 165 °C and the CO2 content will be around 7.5%.

Thus the measured temperature on the test day is sufficiently close to the
theoretically expected figure to say that the heating system meets its design
specification.

Electrical power generation

Electricity 1s generated by alternators driven by steam turbines in power
stations. The largest alternators produce 500 MW of electrical power at 33 kV.
The steam is produced in a boiler heated by the combustion of coal or residual
fuel oil, which could otherwise only be used for making tar. The oil is heated to
make it flow through distribution pipework.

Nuclear power stations produce heat by a fission reaction and the active
core is cooled by pressurized water (pressurized water reactor (PWR)), car-
bon dioxide gas (high temperature gas-cooled reactor (HTGR)), liquid so-
dium (fast breeder reactor) or heavy water (Canadian deuterium (CANDU)
system). This fluid then transfers its heat to water, boiling it into steam to drive
conventional turbines.

Smaller alternators are driven by methane combustion in gas turbine en-
gines or by diesel engines. A large modern power station has four separate
boiler-turbine-alternator sets, producing a total of 2000 MW at a maximum of
38 % overall efficiency.

Approximately half the input fuel's energy is dissipated in natural-draught
cooling towers or sea water, depending on the plant location. Steam leaves the
turbine at the lowest attainable subatmospheric pressure so that as much power
as possible 1s extracted from it as it passes through the turbines. The tempera-
ture of the cooling water may be as low as 35 °C, which is of little practical use
unless a mechanical heat pump is employed to generate a fluid at 60-90 °C. The
heat could then be pumped to dwellings. Power stations are normally sited
away from centres of population and heat transport costs are high.

During the next 25-100 years, the United Kingdom is going to have to
make more efficient use of its indigenous hydrocarbon reserves, extend nuclear
power generation capacity and develop alternative production methods such as
tidal, wave, solar, wind, geothermal and hydroelectric plants.
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District heating

District medium- or high-pressure hot-water heating, employing two-,
three- or four-pipe underground distribution systems, will provide heat primar-
ily to the largest and most consistent users, such as hospitals, factory estates and
city centres. Further custom will be won from existing buildings by straight
price competition. Flow and return pipes will be well insulated and may be in-
stalled inside one large-diameter pipe which will form the structural duct and
moisture barrier.

The CHP plant generates electricity for the locality and is connected into
the national grid. It should also incinerate local refuse, utilize the heat pro-
duced, and recycle materials such as metals and glass. It will provide hot water
for sanitary appliances and air conditioning and, as these will be summer as
well as winter heat loads, a method of separating them from the heating system
will be used. The supply of heat to each dwelling will be controlled by an elec-
tric motorized valve, actuated by a temperature sensor in the heat exchanger,
which will enable existing low-pressure hot-water systems to be connected. A
heat meter, consisting of a water flow meter and flow and return temperature
recorders, will continuously integrate the energy used, and quarterly bills could
be 1ssued through a directly linked computer.

Medium- and high-temperature hot-water heating systems are sealed from
the atmosphere. Pressurization methods involve restraining thermal expansion,
charging with air or nitrogen, or making use of the static head of tall buildings.
As the boiling point of water increases with increasing pressure, high flow tem-
peratures can be used. This permits a large drop in temperature from flow to re-
turn (5 °C or more), and water flow rates can be reduced compared with low-
pressure hot-water open systems. Pipe sizes are smaller and the system is more
economical to install when used on a large scale.

District cooling from a central refrigeration plant serving air-conditioning
units in commercial buildings can be developed alongside a CHP scheme. Un-
derground chilled water pipework will be separate from the heat network, and
space, cost and acoustic advantages could be gained in comparison with indi-
vidual systems. A higher standard of service should be available from central-
1zed services, with fewer breakdowns and closer control of pollution.
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Thermal resistance of materials
The thermal resistance of a slab of homogeneous material 1s calculated
by dividing its thickness by its thermal conductivity:

R =1l/X

where R is the thermal resistance (m” K/W), / is the thickness of the
slab (m) and A is the thermal conductivity (W/mK). Resistance to
heat flow by a material depends on its thickness, density, water con-
tent and temperature. The latter two parameters result from the ma-
terial's location within the structure. Insulating materials are usually
protected from moisture and the possibility of physical damage as
they are of low density and strength. The thermal conductivity of
masonry can be found from the bulk dry density and the moisture
content, which depends on whether it is exposed to the climate or is
in a protected position.

Block B

Lexical exercises

I. Answer the questions:

1. What factors are included in the decision on the siting of a heat
emitter?

2. Why may the water in large heating systems be pressurized?

3. How do heating systems alter the mean radiant temperature of a
room?

4. What safety precautions are taken in buildings occupied by very
young, elderly, infirm or disabled people?

5. How can radiant heating minimize fuel costs while providing com-
fortable conditions?
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II. Communication activities:

1. Describe two different types of heating system for each of the fol-
lowing applications: house, office, commercial garage, shop, ware-
house and heavy engineering factory.

2. Sketch the installation of a ducted warm-air heating system in a
house and describe its operation.

3. Explain how pressurization systems work.

4. List and discuss the merits of the methods used to generate electri-
cal power.

5. Discuss the application of CHP systems in relation to density of
heat usage, local and national government policy, possible plant sites,
complexity of existing underground services, ground conditions, costs
of competing fuels, type and age of buildings, traffic disruption during
installation and better control of pollution. (The term *“density of heat
usage” refers to the actual use of heat in megajoules per unit ground
plan area, including all floors of buildings and appropriate industrial
processes requiring the sort of heat to be sold.)

Block C
Experimental work

1. A medium-pressure hot-water heating system is designed to provide a heat
output of 100 kW with flow and return temperatures of 110 °C and 85 °C re-
spectively. Calculate the pump water flow rate required in litres per second.

2. Find the dimensions of a double-panel steel radiator suitable for a room hav-
ing an air temperature of 15 °C when the water flow and return temperatures
are 86 °C and 72 °C respectively and the room heat loss 1s 4.25 kW.

3. List the characteristics of electrical heating systems and compare them
with other fuel-based systems.

4. Outline the parameters considered when deciding whether to use a one- or
two-pipe distribution arrangement for a radiator and convector-low pressure
hot-water heating system.
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Block D
Creative work

Draw the scheme of the general arrangement of the geothermal heat-

ing system.

Chapter 3
Ventilation and air conditioning

Block A

Key terms and concepts:

air-conditioning system
air flow rate

air temperature variation
air velocity

anemometer

biocide treatment
centrifugal compressor
chloro-fluorocarbon (CFC)
Coanda effect

coefficient of performance
criteria for air movement around people
dew-point temperature
divergence

dual duct

duct size

ductwork materials
dynamic thermal analysis
energy recovery
energy-saving systems
evaporative cooling

fan coil

fresh air required per person
humidity control
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hydrogen fluorine alkaline
induction

latent heat gains

low-cost cooling

lubrication
maintenance

ozone depletion potential (ODP)
packaged units
pollutants
pressure-enthalpy diagram
primary energy

psychrometric chart and cycles
recirculated air

refrigeration

SCrew compressor

sensible heat gains

set point

shading

shutters

sick building syndrome (SBS)
single duct

stack effect

supply air moisture content
supply air temperature

total environmental loading
tracer gas

vapour compression
ventilation rate measurement

Natural and mechanical systems

Natural ventilation - applicable when the external climate, the use and de-
sign of the building permit it. Mild climate localities usually close to the coast
where the sea is warm; internal air conditions are allowed to vary widely and
are directly related to the external weather conditions; central heating system;
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cooling may be provided from packaged direct expansion refrigeration units
within each zone; manually operated internal or external shading blinds; passive
solar architecture that may include thermal storage walls; chilled-water beams
or flat panels may be installed at high level within offices to provide limited
cooling (the chilled water in the beams and panels i1s maintained at a tempera-
ture that is above the room air dew-point so that there is no condensation on the
exposed surfaces or within the ceilings, avoiding dehumidification and control
of the zone relative humidity); chilled beams and panels provide no ventilation air.

Assisted natural ventilation - a development of natural ventilation, as
above, where applicable. Mechanically operated ventilation louvres and exhaust
air fans improve the control of air flow through the occupied spaces; the incom-
ing outside air may be cooled with a water spray evaporative cooler in hot, dry
climates; evaporative cooling is a low-cost means of cooling the incoming out-
side air, which is exhausted by either natural openings of doors and windows,
or by exhaust air fans in confined zones; the incoming outdoor air may be
cooled through a specific temperature range, say 10 K, to provide limited cool-
ing by means of direct expansion or chilled water refrigeration plant.

Mechanical ventilation which only passes outside air through the zone.
This usually applies to moderate climates such as the United Kingdom where
minimal cooling is required; in climates where the outside air temperature ex-
ceeds 30 °C d.b. the flow rate of outside air is likely to be insufficient to pro-
vide enough cooling for zone temperature control in an air-conditioning system,;
where it 1s possible to locate the exhaust air duct alongside the incoming out-
side air duct, within the ceiling space or a plant room, an air-to-air fiat-plate
heat exchanger is used to transfer heat between the incoming and outgoing air
streams; the outgoing exhaust air is already at the correct zone temperature, of
around 22 °C d.b. (it cannot be recycled as it is vitiated with carbon dioxide,
odours and atmospheric pollutants); heat transfer works throughout the year (in
winter, the incoming outdoor air is preheated by up to 10 K from the outgoing
exhaust air; in summer, the incoming outdoor air is precooled by up to 10 K
from the outgoing exhaust air); heat transfer efficiency is around 55%; a similar
heat transfer can be obtained from a recuperative heat wheel that transfers heat
from the outgoing exhaust air to the incoming outside air, generating up to a 10
K temperature change in the outside air stream; the heat transfer medium of the
wheel may be strips of mylar film.
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Mechanical ventilation with recirculated room air. The maximum quantity
of conditioned room air is recirculated to save energy use at the heating and re-
frigeration plant; the outside air motorized dampers are modulated from closed
to fully open to control the zone air temperature without the use of the me-
chanical refrigeration plant for as long a time as possible (this provides low cost
cooling to the building); when the refrigeration plant has to be used, the outside
and exhaust air motorized dampers are moved to their minimum outside air po-
sitions, often around 10% open, allowing the maximum use of recirculated
room air; a range of ducted air-conditioning systems are in use, including single
duct, dual duct, induction units, fan coil units and variable air volume systems.

The single-duct system works in the following way. Some of the air ex-
tracted from the room is exhausted to the atmosphere and as much as possible is
recirculated to reduce running costs of heating and cooling plants. Incoming
fresh air is filtered and mixed with that recirculated; it is then heated by a low-,
medium- or high-pressure hot-water or steam finned pipe heat exchanger or an
electric resistance element. The heated air is supplied through ducts to the
room. The hot-water flow rate is controlled by a duct-mounted temperature de-
tector in the extract air, which samples room conditions. The electrical signal
from the temperature detector is received by the automatic control box and cor-
rective action is taken to increase or reduce water flow rate at the electrically
driven motorized valve at the heater battery.

During summer operation, chilled-water from the refrigeration plant is
circulated through the cooling coil and room temperature is controlled similarly.

A temperature detector in the fresh air duct will vary the set value of the
extract duct air temperature - higher in summer, lower in winter - to minimize
energy costs. A low-limit temperature detector will override the other controls,
if necessary, to avoid injection of cold air to the room.

The building is slightly pressurized by extracting only about 95% of the
supply air volume, allowing some conditioned air to leak outwards or exfiltrate.

Energy savings are maximized by recirculating as much of the condi-
tioned room air as possible. Room air recirculation with economy-cycle motor-
1zed dampers can, sometimes, be retrofitted to existing systems as an energy
conservation measure. In mild climates, such as in the United Kingdom full
outside air systems are also used. These have no recirculation air ducts; either a
fiat-plate heat exchanger or run-around pipe coils can be installed to preheat
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and precool the incoming outside air to save energy. Such heat exchangers are
around 55% efficient, which is not as good as recirculation.

Humidification

In winter, incoming fresh air with a low moisture content can be humidi-
fied by steam injection, banks of water sprays, evaporation from a heated water
tank, a spinning disc atomizer or a soaked porous plastic sponge. A preheater
low-pressure hot-water coil usually precedes the humidifier to increase the wa-
ter-holding capacity of the air. This also offsets the reduction in temperature of
the air owing to transference of some of its sensible heat into latent energy,
which is needed for the evaporation process.

A temperature sensor in the humidified air is used as a dew-point control
by modulating the preheater power to produce air at a consistent moisture con-
tent throughout the winter. For comfort air conditioning, the room percentage
saturation will be 50% = 10%. This permits a wide range of humidifier per-
formance characteristics.

The humidification process often follows a line of constant wet-bulb tem-
perature. The water spray temperature is varied to alter the slope of the line on
the psychrometric chart. The preheating and humidification stages have been
omitted, as close humidity control is deemed not to be needed in this case.

Some reheating of the cooled and dehumidified air will be necessary be-
cause of practical limitations of cooling coil design. Part of the boiler plant re-
mains operational during the summer. Reheating can be avoided by using a
cooling coil bypass which mixes air and air to produce the correct supply condition.

Air temperature profile

The recommended upper limit for the room environmental temperature
for normally occupied buildings is 27°C (CIBSE, 1986, Section A8). The ex-
ternal design air temperature for comfort in offices in London (CIBSE, 1986,
table A2.22) may be chosen as 29 °C d.b., 20 °C w.b. Higher outdoor air tem-
peratures occur. The indoor limit of 27 °C will be exceeded in naturally venti-
lated buildings in the United Kingdom and in warmer locations (Chadderton,
1997a, chapter 3). The elevation of indoor temperature above that of the out-
door air i1s caused by a combination of the infiltration of external air, solar ra-
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diation and indoor heat gains. In parts of the world where high solar radiation
intensity and continuously higher external temperatures are common, for exam-
ple Sydney with 35 °C d.b. and 24 °C w.b., the necessity for controlled air cir-
culation and refrigeration can be recognized.

Environmental temperature is a combination of mean radiant and air tem-
peratures. Intense solar radiation through glazing during the summer can lead to
the mean radiant temperature being higher than the air temperature. The tem-
perature of the air in an office, factory or residence may need to be kept to an
upper limit of, say, 26 °C d.b. in order to limit the environmental temperature
to 27 °C. Such conditions are tolerable, but not comfortable, for sedentary
work. Considerable discomfort is experienced when strenuous physical activity
is conducted.

The indoor air temperature fluctuates through each 24 h period owing to
the position of the sun relative to the building. South-facing rooms that have a
large area of glazing are likely to be exposed to the greatest indoor air tempera-
tures. The windows and doors remained closed throughout the weekend. The
office had only natural ventilation, no mechanical cooling, open light grey slat-
ted Venetian blinds, and had been used normally for the preceding week. The
exterior wall had a 70% glazed area.

The 24-hour clock time is 9 hours: that is, a time between 0 and 24 h. The
predicted outdoor air temperature curve has been calculated for maximum and
minimum values, of 28 °C d.b. and 13 °C d.b. on an hourly basis for 24 h. This
corresponds to the conditions after a week of warm sunny weather in June 1993
in Southampton.

This has been a common occurrence since 1990. A thermocouple tem-
perature logger, measured the outdoor air, indoor air and the internal surface
temperature of the outer pane of the double-glazed window, hourly. The ther-
mocouple that was adhering to the glass showed a combination of two factors:
first, that the air temperature in the cavity between the panes of double glazing
rose to 35 °C; second, that the glass absorbed some of the incident solar radia-
tion and was raised in temperature. The internal room air temperature was
measured in a shaded location at just above desk height. The room air tempera-
ture remained between 25 °C d.b. and 31 °C d.b. During normal use, the same
office produced an internal air temperature of 25 °C d.b. when the outdoor air
temperature peaked at 27°Cd.b.
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While such an example does not prove conclusively that all south-facing
rooms in the United Kingdom need to be air conditioned for human thermal
comfort, it does give some evidence to strengthen the argument in favour of
mechanical cooling. Working in air temperatures that move above 24 °C d.b. in
naturally ventilated spaces that have significant solar radiation can be noticea-
bly uncomfortable. Whether the performance of human productivity or effec-
tiveness becomes impaired is arguable. Low-cost cooling systems can be de-
signed that make use of cool parts of a building to lower the temperature of the
areas that are exposed to solar radiation. Heat pump systems, mechanical venti-
lation and evaporative water-cooling towers can be used to limit room air tem-
peratures, without the need to involve high-cost refrigeration equipment.

Block B

Lexical exercises
I. Answer the questions:

1. How does the external wind environment affect the internal thermal
environment of a building?

2. What does the «environmental temperature mean»?

3. What limit is recommended for the room environmental tempera-
ture for normally occupied buildings?

4. Which factors cause the elevation of indoor temperature?
5. How does the single-duct system work?

6. What’s the difference between natural and mechanical systems of
ventilation?

7. How can you explain 10 K?

II. Communication activities:

1. Sketch and describe the arrangements for natural and mechanical ventila-
tion of buildings. State two applications for each system.

2. Describe the operating principles of four different systems of air condi-
tioning. State a suitable application for each.
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3. State, with reasons, the appropriate combinations of natural and mechani-
cal ventilation for the following: residence; city office block; basement
boiler room; industrial kitchen; internal toilet accommodation; hospital
operating theatre; entertainment theatre.

4. Explain, with the aid of sketches, how the external wind environment af-
fects the internal thermal environment of a building.

Block C
Experimental work

1. A room has a sensible heat gain of 10 kW and a supply air temperature of
10 °C d.b. Find the supply air rate required to keep the room air down to 20
°C d.b.
2.Ten people occupy an office and each produces 50 W of latent heat. The
supply air flow rate is 0.5m’/s and its temperature is 12 °C d.b. If the room is
to be maintained at 21 °C d.b. and 50% saturation, calculate the supply air
moisture content.
A department store has 340 people in an area of 35 m x 25 m that is 4 m high.
Smoking is permitted.
(a) Calculate the fresh air quantity required to provide 12.51/s per person.
If the air change rate is not to be less than 5 changes per hour, find the fol-
lowing:

(b) supply air quantity;
(c) percentage fresh air in the supply duct;
(d) extract air quantity if 85% of the supply air is to be mechanically with-
drawn;
(e) recirculated air quantity;
(f) ducted exhaust air quantity.

3. List the procedure for the design of an air-conditioning system for an office

block.
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Block D

Creative work

Organize the scientific conference to discuss the following problems:

. Access, spatial, visual, aural and thermal comfort needs of the occupants.

. The size and the design of modern ventilation systems.

. Control of air moisture content and fresh — air recirculation in buildings.

1
2
3. Air ventilation quality requirements.
4
5

. Contemporary inventions in the sphere of air conditioning systems.

Chapter 4

Hot- and cold-water supplies

Block A

Key terms and concepts:

acidic and alkaline water

base exchange

concentrating solar collector
corrosion

decentralized hot-water system
delayed-action ball valve
demand units

dezincification

direct mains water

electrolytic action

equivalent length

flat-plate solar collector system
hard water

indirect hot water system

instantaneous hot-water
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mineral salts
permanent hardness
pH value

pipe materials and jointing
pipe sizing
plumbo-solvent
pressure boosting
pressure drop

rainfall

reverse 0smosis

sand filtration

sanitary appliance allocation
simultaneous demand
soft water

solar distillation

steam boilers

tank supplies
temporary hardness
urinal flush control
water flow

water main pipe sizing

zeolite

Water treatment

About 10% of the rainfall in the United Kingdom is used in piped ser-
vices. Storage in reservoirs allows sedimentation of particulate matter, and then
the water is filtered through sand and injected with chlorine for sterilization.
A slow sand filter consists of a large horizontal bed of sand or a sand and
granulated activated carbon sandwich (Thames Water). The carbon comes from
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coal and acts as a very efficient filter that traps microscopic traces of pesticides
and herbicides. Water percolates down through the bed by gravity. Rapid sand
filters have the raw water pumped through a pressurized cylinder that contains
the filter medium. This filter material is either crushed silica, quartz or anthra-
cite coal. Filtering removes metallic salts, bacteria and turbidity (mud-diness).
It also removes colouring effects, odours and particles, which affect the taste of
the water. The naturally occurring pH value and the total dissolved salt concen-
tration are virtually unaltered by the water supply authority.

Water quality varies with the local geology and can be classified as hard,
soft, acidic or alkaline. Mineral salts of calcium and magnesium have soap-
destroying properties and are considered in the evaluation of water hardness.

Temporary hardness is due to the presence of calcium carbonate, calcium
bicarbonate and magnesium bicarbonate, which dissolve in water as it passes
through chalky soil. These salts are deposited as scale on heat transfer surfaces
during boiling, causing serious reduction in plant efficiency. They are known as
carbonate hardness.

Permanent hardness is due to the presence of the non-carbonate salts cal-
cium sulphate, calcium chloride, magnesium chloride and other sulphates and
chlorides. Neutralization of these is achieved by means of chemical reactions.

Soft water contains up to 100 mg/1 of hardness salts, as in Cornwall, and
hard water contains as much as 600 mg/1, as in parts of Leicestershire. Acidic
water is produced by contact with decomposing organic matter in peaty locali-
ties and normally occurs in soft-water regions. This water is very corrosive to
steel, is plumbo-solvent and can cause dezincification of gunmetal pipe fittings.

The pH value denotes acidity or alkalinity due to the presence of free hy-
drogen ions in the water: acidic water, pH < 7; neutral water, pH = 7; alka-
line water, pH > 7. Copper and plastic pipes and fittings can be used in acidic
water regions. Hard-water areas are generally alkaline. Water treatment for
large boiler plants includes chemical injection to reduce corrosion from dis-
solved oxygen, and the pH value is raised to 11. Galvanized metal can be used
where the pH value 1s 7.4 if the carbonate hardness is greater than 150 mg/1.
Users of large amounts of water may have a treatment plant that removes or
converts hardness salts to less harmful salts.
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Base exchange

Raw water from the mains passes through a tank of zeolite chemicals
where a base exchange takes place:

calcium carbonate + sodium zeolite —> sodium carbonate + cal-
cium zeolite
(in water) (in tank) (in water) (left in tank)

Similar base exchanges occur between the zeolites and other hardness
salts in the raw water, turning them into non-scale-forming salts. On complete
conversion of all the sodium zeolite, the filter bed 1s backwashed with brine
(sodium chloride solution) which undergoes exchange with the calcium zeolite.
The normal flow direction can then be resumed. The running cost of the system
1s limited to consumption of common salt, a small pump, periodic replacement
of the zeolites and a small amount of maintenance work. Steam boilers accumu-
late the salts passing through the treatment plant, and if they were allowed to
become too numerous they would be carried over into the steam pipes and clog
safety valves and pressure controllers. Either continuous or intermittent blow-
down of boiler water to the drain is designed to control salt concentration. The
high-pressure blow-down water is cooled before being discharged into the
drains, and the heat is recycled.

Demineralization

Complete removal of mineral salts is very expensive, but it is essential for
power station steam boilers, high-performance marine boilers and some manu-
facturing processes, where the presence of impurities is unacceptable. Raw wa-
ter 1s passed through chemical filters in several stages to complete the cycle.

Reverse osmosis

Reverse osmosis is a filtration technique in which untreated water is
pumped alongside a semi-permeable membrane in a pipe system. Clean water
passes through the membrane. This method is used to produce drinking water in
desert regions.
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Solar distillation

Solar stills consist of glass-covered water troughs in which solar radiation
evaporates the water, which then condenses on the cooler sloping glass roof and
is collected in channels. This method can be used in hot locations.

Cold-water services

Mains water 1s used in two ways: direct from the main and as low-
pressure supplies from cold-water storage tanks.

Mains supplies

At least one tap per dwelling and taps at suitable locations throughout
large buildings are connected to the main for drinking water. The main also
supplies ball-valves on cold-water storage tanks and machines requiring a high-
pressure inlet.

The economical use of water is important for safety, environmental and
cost control reasons. The manual flush control of WCs and the tap operation of
other appliances allows responsible usage. Urinals present a particular hygiene
and water consumption contradiction. The user has no control over the flushing
of water through the trough or bowl. The absence of flushing water leaves the
urinal unpleasantly odorous and discoloured. Cleaning staff may counteract this
by the excess dumping of deodorant blocks into the urinal. Perfumed toilet
blocks are up to 100% paradichlorobenzene. Toilet-cleaning fluid contains
phosphoric acid. These toxic chemicals are passed to the sewage treatment plant
through the drain system. Uncontrolled flushing when the urinals remain un-
used, particularly overnight, results in wasteful water consumption and no bene-
fit to the user. In the United Kingdom the supply of potable water plus the re-
moval of waste water from consumers costs J1.17 per m> (Southern Water
Services Limited, 1993/94) from a meter on the supply inlet pipe. An uncon-
trolled urinal cistern of 91 would flush, say, four times per hour, 24 h per day
for 365 days in a year and consume 315 m’ of water costing up to J369.

The installation of a water inlet flow control valve to a range of urinals
will only allow flushing when appliances have been used, saving consumption.
The valve may be operated from a passive infrared presence detector, discharge
water temperature sensor or a variation in the water pressure within the same
room. A short-term water flow to a WC or basin causes the stored water pres-
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sure within the bellows to exceed the pressure in the pipeline. The water quan-
tity that is passed can be adjusted to avoid wastage.

Low-pressure supplies

Static water pressures in tall buildings are reduced by storing water at
various levels. Sealed storage tanks are used for drinking water. Open water
tanks become contaminated with airborne bacteria and are only used for sani-
tary purposes. Cold-water services are taken to taps, WC ball valves, hot-water
storage cylinders and equipment needing low-pressure supplies. A separate cold
feed is taken to a shower of showers to avoid the possibility of scalding. Tanks
are sized to store the total cold-water requirement for a 24 h period.

The minimum mains water pressure available in the street is 100 kPa
(1 bar), which is 1 atmosphere gauge or 10 m height of water. The water
supplier may be able to provide 300 kPa, or enough pressure to lift water to the
top of a building 30 m high; however, allowance has to be made for friction
losses in pipelines and discharge velocity, which effectively limits the vertical
distance to between two and six storeys.

Separation of the contaminated water being used within the building for
washing, flushing sanitary appliances, circulating within heating and air-
conditioning cooling systems, evaporative cooling towers, ornamental foun-
tains, agricultural irrigation or manufacturing processes from potable mains wa-
ter is achieved by using the following:

1. a storage tank with ball valve (break tank);

2. a permanent air gap between the tap discharge and the contaminated
water level (e.g. wash basin);

3. asingle-seat non-return valve (check valve);

4. a double-seat check valve.

The Water Byelaws 1989 classify the risk of contamination from the
building reaching upstream into the water main in three groups, each having its
own protection.

Cold-water storage tanks are expected to contain water of similar quality
to that supplied from the main and so must be covered to exclude foreign mat-
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ter, insects and light as well as being thermally insulated and not contaminating
the stored water themselves. Tanks are generally not larger than 2 m long by
1 m wide by 1 m high, and pipe connections must ensure that water flushes
through all of them to eliminate stagnation.

Servicing or isolating valves are located on the inlet to all ball valves on
storage tanks and WC cisterns to facilitate maintenance without unnecessary
water loss or inconvenience to the occupier. A servicing valve is required on all
outlets from tanks of more than 151, that is, larger than a WC cistern.

The drinking and food-rinsing water tap at a kitchen sink must be con-
nected to the water main before any water softener enters and a check valve is
required between this tap and the softener.

Service entry into a building is via an underground pipe passing through a
drain pipe sleeve through the foundations and rising in a location away from
possible frost damage. An external stop tap near the boundary of the property is
accessible from a brick or concrete pit. A ground cover of 760 mm is main-
tained over the pipe. A stop valve and drain tap are fitted to the main on entry to
the building to enable the system to be emptied if the building is to be unoccu-
pied during cold weather.

A water meter is the next pipe fitting. This has a rotary flow sensor which
1s used to integrate the quantity of water that has passed. The cubic metres of
water that are supplied, and charged for, are assumed to be discharged into the
sewer. A separate charge is levied for the supply of potable water and for the
acceptance of the contaminated discharge foul water. The consumer normally
has no choice but to pay both the charges.

In tall buildings the pressure required to reach the upper floors can be
greater than the available head, or pressure, in the mains. A pneumatic water-
pressure-boosting system is used. Float switches in the storage tanks operate the
pump to refill the system and minimize running times to reduce power con-
sumption. A delayed-action ball valve on the cold-water storage tanks can be
used. This delays the opening of the ball valve until the stored water has fallen
to its low-level limit. System pressure is maintained by a small air compressor
and pneumatic cylinder.

The controller relieves excess pressure and switches on the compressor
when the air pressure falls. During much of the day, water is lifted pneumati-
cally at much lower cost than if it were pumped.
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Cold-water storage to cover a 24 h interruption of supply (CIBSE, 1986)
ranges from 451/person for offices to 901/person for dwellings and
1351/person for hotels.

Hot-water services

Hot water can either be generated by the central boiler plant and stored, or
produced close to the point of use by a more expensive fuel.

Central hot-water storage

The low-cost fuel used for the central heating plant is also used for the
hot-water services boiler. This is located within the main boiler house and a
large-volume storage cylinder is employed. A small power input boiler is run
almost continuously, winter and summer, under thermostatic control from the
stored hot water. Primary circulate pipes are kept short and well insulated.

This system can meet sudden large demands for hot water. Secondary cir-
culation pipes distribute hot water to sanitary appliances. A pump is fitted in the
seconds return; its function is to circulate hot water when the taps are shut and
it does not appreciably assist draw-off rates from taps. Connections from the
secondary flow the tap are known as dead-legs and are limited to S m of 15 mm
diameter pipe. This minimizes wastage of cold water in the non-circulating
pipework when running a tap and waiting for hot water to arrive.

Decentralized system

The decentralized system i1s mainly for small hot-water service loads dis-
tributed over a large building or site where it would be uneconomic to use a
central storage cylinder and extensive secondary pipework. Electricity or gas
can be used in small storage or instantaneous water heaters located at the point
of use. They are connected directly to the water main.

Electric instantaneous heaters have power consumptions of up to 6 kW
and produce water at 40 °C and up to 31/mm at 100% efficiency. Immersion
heaters are controlled by time switches and thermostats and are connected in
3 kW stages.

The indirect hot-water system

This 1s the basic layout of the combined central heating and indirect hot-
water service system. The cylinder is insulated with 75 mm fibre glass and
should have a thermostat attached to its surface at the level of the primary re-
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turn. Water 1s stored at 65 °C, and when fully charged the thermostat closes the
motorized valve on the primary return. This «off)» signal may also be linked
into the pump and boiler control scheme to complete the shut-down when the
central heating controls are satisfied.

Hot-water pipes are insulated with a minimum of 25 mm of insulation, as
are tanks exposed to frost. The primary system feed and expansion tank has a
minimum capacity of 501, and the cold-water storage tank has a capacity of at
least 2301.

Hot-water storage requirements at 65 °C are as follows: office, 51 per
person; dwelling, 301 per person; hotel and sports pavilion, 351 per person
(CIBSE, 1986).

Materials for water services

Corrosion protection is provided by ensuring that incompatible materials
are not mixed in the same pipework system, by recirculating the water in central
heating systems to reduce fresh oxygen intake, and by adding inhibiting chemi-
cals to the water. Hot and cold-water service systems are continually flushed
with fresh water, making it necessary to use galvanized metal, copper or
stainless steel.

Copper and galvanized steel should not be used in the same system be-
cause electrolytic action will remove the internal zinc coating and lead to fail-
ure. A galvanized cold-water storage tank can be successfully used with copper
pipework as the low temperature in this region limits electrolytic action. Heat
accelerates all corrosion activity.

Black mild steel is used in recirculatory heating systems, and an initial
layer of mill, which is metal oxide scale formed during the high-temperature
working of the steel during its manufacture, helps to slow further corrosion.
Discoloration of the central heating water from rust to black during use shows
steady corrosion. A black metallic sludge forms at low points after some years.
Large hot-water and steam systems have the mill scale chemically removed
during commissioning and corrosion inhibiting chemicals are mixed with the
water to maintain cleanliness and avoid further deterioration.

The formation of methane gas in heating systems during the first year of
use 1s due to early rapid corrosion, and radiators need frequent venting to main-
tain water levels. Proprietary inhibitors should be added to all central heating
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systems. These control methods of corrosion are anti-bacterial. Without them,
steel boilers and radiators can through in 10 years.

Block B

Lexical exercises

I. Answer the questions:

1. What do you know about the sources of water and the methods used for its
storage and treatment?

2. What pollutants are present in naturally occurring water and where do they
come from?

3. What do the terms “temporary” and “permanent” hardness mean? List their
characteristics.

4. Which water distribution methods do you know?

5. What are the factors involved in the provision of a pipework system for the
conveyance of drinking water within a cartilage?

II. Join parts of the following sentences:
1. Black mild steel is used...
2. The low-cost fuel used for the central heating plant is used...
3. Mains water is used...
4. Permanent hardness of water is due...
5. The solar distillation method can be used...

a) for the hot-water services boiler.
b) in direct from the main and as low-pressure supplies

from cold - water storage tanks.
¢) the presence of the non-carbonate salts calcium sulphate, calcium
chloride, magnesium chloride and other sulphates and chlorides.

d) in hot locations.
e) in recirculatory heating systems.
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Block C
Experimental work

1. Sketch the layout of a water services system in a house, showing typical
sizes of equipment and methods of control. Show how wastage of water is
minimized.

2. Sketch and describe a suitable cold-water services installation for a 20-
storey hotel where the mains water pressure is only sufficient to reach the
fifth floor.

3. A cold-water storage tank in a house with five occupants is to have a capac-
ity of 1001/per person and be fed from a water main able to pass 0.251/s.
How long will it take to fill the tank?

4. A bank building is to house 115 male and 190 female staff. Recommend a
suitable allocation of sanitary accommodation.

5. Draw cross-sections through four different types of pipe joint used for wa-
ter services, showing the method of producing a water seal in each case.

6. Describe the corrosion processes that take place within water systems and
the measures taken to protect equipment.

Block D
Creative work

Present the projects of modern water treatment installations.

Chapter 5
Soil and waste systems

Block A

Key terms and concepts:

access
air static pressure

connection to stacks
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discharge stack
drain

flow surge

induced syphonage
maintenance
blockage

grease and residues
inspection

lime scale
materials and jointing
ranges of appliances
rodding
self-syphonage
sewer

slope

solid deposition
testing

air pressure
inspection smoke
trap seal loss
vented systems
waste pipe

water seal

Fluid flow in waste pipes

The discharge of fluid from a sanitary appliance into a waste, soil or drain
pipe is a random occurrence of short duration exhibiting a characteristic curve.

Flows in waste pipes occur as surges, or plugs of fluid, which last for a
short time. The pipe flows full at some time and a partially evacuated space ap-
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pears towards the end of discharge. Separation between the water attempting to
remain in the P-trap and the plug falling into the soil stack causes an air pocket
to form. The static pressure of this air will be subatmospheric. Air from the
room and the ventilated soil stack bubbles through the water to equalize the
pressures and a noisy appliance operation results. The inertia of the discharge
may be sufficient to syphon most of the water away from the trap, leaving an
inadequate or non-existent seal.

The problem is avoided by using 32mm basin waste pipes when the
length 1s restricted to 1.7 m at a slope of 20 mm/m run.

The sloping waste pipe can be up to 3 m long if its diameter is raised to
40 mm after the first 50 mm of run. This allows aeration from the stack along
the top of the sloping section. Longer waste pipes with bends and steeper or
even vertical parts have a 25 mm open vent pipe. Vertical soil and vent stacks
are open to the atmosphere 900 mm above the top of any window or roof-light
within 3 m. Underground foul sewers are thus atmospherically ventilated. Wa-
ter discharged into the stack from an appliance entrains air downwards and es-
tablishes air flow rates of up to a hundred times the water volume flow rate. Air
flow rates of 10-1501/s have been measured. The action of water sucking air
into the pipe lowers the air static pressure, which is further reduced by friction
losses.

Water enters the stack as a full-bore jet, shooting across to the opposite
wall, falling and establishing a downward helical layer attached to the pipe sur-
face. Restricted air passageways at such junctions further lower the air static
pressure by their resistance to flow. Atmospheric pressure will be re-established
at the base of the stack because of the flow of air into the low-pressure region.
The falling fluid tends to fill the pipe near the base and positive air static pres-
sures can be generated. Appliances connected to such a region may have their
water seals intermittently forced out.

The maximum permitted pressure is 375 Pa as this is equivalent to the
recommended trap depth of 75 mm water gauge for single-stack drain installa-
tions. When suction of this magnitude is applied to a 75 mm water seal, some
of the water is sucked from the trap, leaving about 56 mm. This is sufficient to
stop fumes entering the building.
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Loss of water seal from a trap can occur through the following mecha-
nisms:

1. Self-syphonage: this can be avoided by placing restrictions on
lengths and gradients and venting long or steep gradients.

2. Induced syphonage: water flow past a waste pipe junction in a stack
or along a sloping horizontal range of appliances can suck out the water seal.
This is overcome by suitable design of the pipe diameters, junction layouts
and venting arrangements.

3. Blow-out: a positive pressure surge near the base of a stack could
push out water seals of traps connected in that region. Waste pipes are not
connected to the lower 450 mm of vertical stacks, measured from the bottom
of the horizontal drain.

4. Cross-flow: flow across the vertical stack from one appliance to an-
other. Waste pipes are not connected to soil and vent pipes where cross-flow,
particularly from WC branches, could be caused.

5. Evaporation: this amounts to about 2.5 mm of seal loss per week
while appliances are unused.

6. Wind effects: wind-induced pressure fluctuations in the stack may
cause the water seal to waver out. The vent terminal should be sited away
from areas subject to troublesome effects. Wind-tunnel tests using smoke as a
tracer are performed for large developments.

7. Bends and offsets: sharp bends in a stack can cause partial or com-
plete filling of the pipe, leading to large pressure fluctuations. Foaming of de-
tergents through highly turbulent fluid flow will aggravate pressure fluctua-
tions. Connections to the vent stack before and after an offset equalize air
pressures. A bend of minimum radius 200 mm is used at the base of a soil
stack to ensure constant ventilation.

8. Surcharging: an underground drain that is allowed to run full causes
large pressure fluctuations. Additional stack ventilation is required.

9. Intercepting traps: where a single-stack system is connected into a
drain with an interceptor trap nearby, fluid flow is restricted. Additional stack
ventilation is used.

10. Admission of rainwater into soil stacks: when a combined foul and
surface-water sewer is available, it is possible to admit rainwater into the dis-
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charge stack. Continuous small rainwater flows can cause excessive pressure
fluctuations in buildings of about 30 storeys. Flooding of the stack during a
blockage would cause severe damage.

11. Pumped or pneumatically ejected sewage lifting: the discharge stack
1s gravity-drained into a sump, from where it is pumped into a street sewer at
a higher level. A separate vent is used for the sump chamber and pumped
sewer pipe to avoid causing pressure surges.

12. Capillary: lint or hair remaining in a trap may either block the cap-
illary or empty it. Additional maintenance is carried out in high-risk loca-
tions.

13. Leakage: leakage can occur through mechanical failure of the
joints or the use of a material not suited to the water conditions.

When excessive suction pressure occurs in the waste pipe, some of the
water in the trap is syphoned out. When the central ventilation passage becomes
uncovered, it connects the inlet and outlet static air pressures. This returns the
waste pipe to atmospheric pressure and the syphonage ceases. Sufficient water
remains in the trap to maintain a hygienic seal.

Drainage installations should remove effluent quickly and quietly, be free
from blockage, and be durable and economic. They are normally expected to
last as long as the building and be replaced only because of changed require-
ments or new technology. Blockages occur when the system is overloaded with
solids, becomes frozen, suffers restricted flow at poorly constructed bends or
joints, or has building material left inside pipe runs. Each section of discharge
pipework must be accessible for inspection and internal cleaning.

Transport of solids from WCs is the controlling problem in the design, in-
stallation and maintenance of sloping drains. Swaffield and Wakelin (1976)
showed that, to maintain the flow from a WC and avoid deposition of solids in
the drain, the ratio of the length L of sloping drain (metres) to the gradient G
must be

L/G = 35

Pipe bends produce rapid deceleration of solids downstream, followed by
velocity regain as the remaining flush water catches up with and accelerates the
solids with minimal loss of inertia. When minimum gradients are used, solid
deposition could occur at a bend. To avoid this, the equivalent length of a bend
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can be taken as 5 m of straight pipe in design calculations. Solid deposition can
also occur at a top entry into a sewer. Branch connections should be at 45 de-
grees to the horizontal.

Pipework design and pipe sizing

A pumped WC discharge unit enables the use of a 22 mm diameter cop-
per pipe to run long distances, and upwards, to connect into the soil and vent
stack at a convenient location. The intermittency of discharge from appliances
necessitates the use of discharge units that relate to the flow volume, flow time
and interval between flows from sanitary fittings in a similar way to the demand
units for water supplies to such fittings.

A 100 mm diameter stack can carry 750 discharge units, 125 mm di-
ameter stack can carry 2500 discharge units and a 150 mm diameter stack
can carry 5500 discharge units.

Disposal of surface-water

Surface-water can be removed from a site by one or more of the following
methods.
Sewer

Where the local authority agrees that there is adequate capacity, surface-
water 1s drained into either a combined sewer or a separate surface-water sewer.
Surface-water from garage forecourts and car parks is run in open gullies to
an interceptor chamber. Ventilation of explosive and poisonous petrol vapour
is essential, as a concentration of 2.4% in air is fatal. It is illegal to discharge
petrol, oil or explosive vapour into public sewers. The interceptor chamber is
an underground storage tank of concrete and engineering bricks, which allows
separation of the clean water from the oily scum remaining on its surface. It is
intermittently pumped out and cleaned. The discharge drain to the sewer is
turned downwards to near the bottom of the interceptor and three separate
chambers are used in series.

Soakaway
Ground permeability is established using borehole tests to measure the

rate of natural drainage within a curtilage. If running underground water is
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found, a simple rock-filled pit can be used. Slow absorption is overcome by
constructing a perforated precast concrete, dry stone or brick pit, which stores
the rainfall quantity. The stored volume is found from an assumed steady rain-
fall of 15 mm/h over a period of 2h. This is exceeded around once in 10 years,
so there may be occasional flooding for short periods. A soakaway pit is circu-
lar with its depth equal to its diameter.

Storage

An artificial pond or lake, or even an underground storage tank, will be
necessary if the expected run-off from a curtilage is at a greater rate than could
be accommodated by a sewer or watercourse.

Materials for drainage pipework

Traditionally, glazed vitrified clay (GVC) pipes have been used because
they represent an efficient use of UK national resources. The finished internal
surface of GVC pipes offers less frictional resistance to flow than that of con-
crete pipes and is resistant to chemical attack and abrasion. Rigid joints consist
of a socket and spigot cemented together. The brittle nature of such pipe runs
has led to the introduction of flexible joints, which can withstand ground
movement due to thermal and moisture variations and settlement of buildings.
Plastic and rubber sealing ring joints allow up to 5° of bending and longitudinal
expansion and contraction. Pipe sizes range from 75 to 750 mm in diameter.

Spun concrete drain pipes of diameter up to 1.83 m with oval cross-
sections, which maintain flow velocity at periods of low discharge, are used.
Plastic sleeves with rubber sealing rings give joints flexibility and a telescopic action.

Asbestos cement pressure pipes in lengths of up to 4 m have been used
because of their lower weight. Flexible sleeve joints with rubber ring seals are
used. Diameters from 100 to 600 mm are produced.

Pitch fibre pipes are formed by impregnating wood fibre with pitch. They
are lightweight and can be used for some drainage applications. Lengths of
2.5 m are easily handled and can be hand sawn. Push taper joints are made us-
ing a hand-operated chamfering tool. Pipelines have flexibility and require
well-selected backfill and careful protection during site work. Hot fluid or
chemical discharges may lead to the early collapse of the pipe from ground
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pressure. Plastics are used for bends and other pipe fittings. Diameters are in the
range 75-200 mm.

Cast iron drain runs are used for overground sections and where the
ground movement might otherwise cause fracture. Pipework beneath buildings
can either be cast iron encased in concrete or short lengths with flexible joints.
Rigid socket and spigot joints are caulked with tarred yarn and then filled with
hot lead or lead wool.

Plastics have increasingly replaced naturally occurring materials owing to
their low weight and high degree of prefabrication. Complete systems from the
sanitary appliance to the sewer, using one supplier and material, are common.
Such materials are derived from crude oil and their higher cost needs to be
compensated by reduced site time. Smooth bore drain systems can be assem-
bled with minimum skill and they are highly resistant to corrosion. Thermal ex-
pansion is greater, and telescopic joints are used. Short-term discharges from
some appliances (e.g. some types of washing machine) can be at temperatures
of 80 °C or higher. Polypropylene and acrylonitrile butadiene styrene (ABS)
pipes are suitable for the high-temperature applications.

Block B

Lexical exercises

I. Answer the questions:

1. State the meaning of the term «discharge unity. How many WCs can be con-
nected into a discharge stack of diameter 100 mm?

2.Under what circumstances may drains and sewers become damaged during
their construction and service periods?

3. What cases can pitch fibre pipes be used in?
4. What actions are taken at the construction of the water disposal system?

5. What is the sloping waste pipe’s diameter?
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II. Communication activities:

Block C

. Describe the types of fluid flow encountered in drainage pipework.
. State the meaning of the following terms: «bedding», «combined

systemy, «drainy», «sewer», «manhole», «separate system», «stack»,
«discharge pipe», «venty.

List the techniques used for subsoil drainage systems.

Describe the features and maintenance requirements of surface-
water drainage systems for car parking, garage forecourts and large
paved areas in shopping centres.

. List the principal requirements for an underground drainage installa-

tion.

Explain, with the aid of sketches, the differences between the fol-
lowing types of drain and sewer system: separate, combined and
partially separate.

Describe the materials and jointing techniques used for below-
ground drain systems.

Experimental work

1. Sketch the pipework layout for a typical group of sanitary appliances in a

dwelling, where they are all connected into a stack. Show suitable pipe

sizes, slopes and details of the connections at the stack.

2. A range of WCs is to be connected into a common branch pipe of outside

diameter 125 mm fitted within a false ceiling 300 mm deep. It is intended
that the furthest WC should be 18 m from the stack. The branch has a 90°
bend between the last WC and the stack. Determine whether the proposed

arrangement would be satisfactory. If it is not, calculate the maximum dis-
tance that could be allowed between the furthest WC and the stack.
3. Storage soakaway pits 2 m deep are to be used to dispose of rainwater

from a roof of dimensions 10 m x 8 m. Determine a suitable size and num-

ber of pits.
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4. A building has four 100 mm discharge stacks, which connect into a com-
mon underground drain. The stacks have discharge unit values of 400,
500, 600 and 700. Find the diameters of each part of the collecting drain if
it has a gradient of 1 in 100.

5. A 100 mm PVC drain runs for 30 m to connect between a discharge stack
and the sewer. If its gradient i1s 1 in 80 and it commences its route with
minimum ground cover under a garden, what will its invert be at the sewer
connection if the ground is level?

6. There are 236 houses on a new development. Each has a group of sanitary
appliances with a discharge unit value of 14. The common drain is laid at a
gradient of 1 in 100. Find the diameter of the common drain and the
maximum possible number of houses that it could serve.

Block D
Creative work

Draw a suitable sanitary pipework installation for a 10-storey block of
flats with two groups of appliances on each floor connected to one
stack. Show pipe sizes and routes.

Chapter 6
Gas

Block A

Key terms and concepts:

density

flue systems

gas burner controls
gas flow rate

gas meter

gross calorific value
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ignition and safety controls
manufactured gas

natural gas

pipe size

pressure drop

pressure governor

specific gravity

U-tube manometer

Gas service entry into a building

The gas service pipe from the road main should slope at 1 in 20 up to the
entry point to the building, at right angles to the road main and entering the
building at the nearest convenient place. Ground cover of 375 mm is main-
tained and new pipework is made of plastic. When old steel services are re-
newed, the plastic pipe can be run inside the steel.

A meter compartment can be built into the external wall in housing instal-
lations and the service clipped to the wall under a cover. This facilitates meter
reading without entry to the property. Computer monitoring of energy meters
using a telephone link to the supply authority will eventually replace manual
reading.

Where the meter compartment is inside the building, the service should
pass through the foundations in a pipe sleeve, plugged to stop the ingress of
moisture and insects but allowing for some movement. A 300 mm square pit 1s
provided in a concrete floor to allow the service to rise vertically to the meter.
The pit can subsequently be filled with concrete.

The meter compartment must not be under the only means of escape in
the event of a fire in a building where there are two or more storeys above the
ground floor unless it is located in an enclosure having a minimum fire resis-
tance of half an hour.

Gas service pipes, meters and appliances should always be in naturally
ventilated spaces, as dilution with outside air is the best safety precaution
against the accumulation of an explosive mixture with air. Early detection of
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leaks 1s essential, but ventilation assists the dilution of leaks. Gas detectors can
be provided as an additional precaution.

Domestic credit meters pass up to 101/min, 0.171/s and are 212 mm
wide, 270 mm high and 155 mm deep. Their overall space requirement is ap-
proximately double the width and height measurements for pipework, valve and
filter. Industrial meters have flanged steel pipework up to 100 mm in diameter
and a bypass to allow uninterrupted gas flow in the event of meter breakdown.
A 5001/s meter is 2 m wide, 2.25 m high and 1.6 m deep. Due allowance must
be made for doorways and access for replacing the meter during the building's
use. A separate meter room is recommended, which should be secure, accessi-
ble, illuminated and weatherproof with no hot pipes or surfaces.

Manufactured town gas came from the conversion of coal or oil. It had a
high hydrogen content and flame speed but its cross-calorific value was half
that of methane. In future, substitute natural gas (SNG) may be manufactured
from hydrocarbons as indigenous reserves become exhausted. SNG will come
from the chemical conversion of coal, tar sand or crude oil and will have char-
acteristics similar to those of methane.

Gas pipes or meters should usually be spaced 50 mm from electrical ca-
bles, conduits, telecommunications cables or other conductors. Electric and gas
meters may be accommodated in a single compartment if a fire-resistant parti-
tion separates them.

The meter is divided into three compartments by the horizontal valve
plate near the top and the vertical division plate. Bellows formed by a metal
disc surrounded by a leather diaphragm are located on each side of the division
plate. The gas enters the upper chamber X through the inlet port, from which it
1s led to the inside or outside of the bellows depending on the position of the
slide valves.

Gas flow to the appliance causes the bellows to move sideways and this
movement is connected via linked rods, levers and gear wheels to the sliding
valves and the meter dials.

The Gas Act 1986 compels British Gas to supply, and to continue to sup-
ply, gas to any premises within 25 yards (23 m) of a gas-distributing main. The
cost of making a connection, laying the service pipe and maintaining it up to a
maximum length of 9 m on public land is met by British Gas, and any remain-
der on public land, and all on private land, by the applicant.
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Flue systems for gas appliances

Gas appliances can be flued by a wide variety of methods, as the products
of combustion are mainly water vapour, carbon dioxide, nitrogen and oxygen,
at a temperature-of about 95 °C after the draught diverter. The function of the
draught diverter is to discharge flue products into the boiler room during a
down-draught through the chimney. Such reverse flows occur infrequently for a
few seconds during adverse wind conditions. Diversion ensures that the correct
combustion process is not interrupted. It stops the pilot flame from being blown
out, with consequential shut-down of the appliance until manual ignition is ar-
ranged. The draught diverter also dilutes the products of combustion by en-
trainment of room air into the flue. A carbon dioxide concentration of 4% by
volume is found in the secondary flue after the diverter. The primary flue pipes
are those before the diverter.

Brick chimney

New masonry chimneys must be lined with vitrified clay or stainless steel
pipe. Existing chimneys may incorporate a stainless steel flexible flue liner,
which can be pulled through an existing chimney with a rope and rounded plug.
The liner has the same diameter as the appliance flue outlet, often 125 mm for
domestic appliances, and is built into the top of the chimney with a plate to
form a sealed air space between the liner and the brickwork. This acts as ther-
mal insulation to maintain flue gas temperature. If the flue gases were allowed
to cool to below about 25 °C condensation of the water vapour would occur
and deterioration of the metal and brickwork would reduce serviceability. As-
bestos cement or glazed earthenware pipes can be built into new chimneys for
protection of the brickwork. A cowl is fitted to the flue to reduce the ingress of
rain and the possibility of down-draughts.

The pipe will be either asbestos cement or double-walled stainless steel
with thermal insulation between the inner and outer pipes. A flue pipe taken
through a roof is fitted with a lead slate to weatherproof the junction. The ter-
minal should be 600 mm from the roof surface and clear of windows or roof-
lights. An internal flue from a small domestic appliance can be connected to a
ridge terminal. An externally run asbestos cement flue pipe has a branch tee
junction at its emergence through the wall. A 25 mm copper drain pipe takes
condensation to a drain gulley.

85



Balanced flue
The balanced-flue system used for boilers, warm air units, convectors and

water heaters is used for appliance ratings up to around 30 kW. External wind
pressure i1s applied equally to the combustion air inlet and the flue gas outlet
parts of the combined terminal. The only pressure difference causing air flow
through the appliance 1s that caused by combustion. The flue terminal should
not be underneath a window or within 0.5 m of a doorway or openable window.
It should not be located in a confined corner where external air flow might be
restricted. Fan-assisted balanced flues have been used and these allow more
flexibility in siting the appliance further away from the terminal. Balanced-flue
appliances are also called room-sealed appliances.

Se-ducts and U-ducts

Room-sealed appliances in multi-storey flats are connected to a vertical
precast concrete shaft extending from the fresh air inlet grille at ground level to
a terminal on the roof. Combustion air is taken from the duct by each heater and
its flue products are passed into the shaft. The duct is sized so that sufficient
ventilation is provided for the whole installation. With a U-duct a separate
combustion air inlet duct takes air from

The pipe will be either asbestos cement or double-walled stainless steel
with thermal insulation between the inner and outer pipes. A flue pipe taken
through a roof is fitted with a lead slate to weatherproof the junction. The ter-
minal should be 600 mm from the roof surface and clear of windows or roof-
lights. An internal flue from a small domestic appliance can be connected to a
ridge terminal. An externally run asbestos cement flue pipe has a branch tee
junction at its emergence through the wall. A 25 mm copper drain pipe takes
condensation to a drain gulley.
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Block B

Lexical exercises

I. Answer the questions:

. How are the room-sealed appliances called?
. What is the function of the draught diverter?
. Why are the asbestos cement or glazed earthenware pipes built into

new chimneys?

What is the liner’s diameter as the appliance flue outlet and where is
it built?

. How can the electric and gas meters be accommodated?

II. Communication activities:

Block C

. Describe the gas service entry and meter compartment arrangements

for housing.

. Explain how a gas meter measures gas flow rate and total quantity

passed during a year.

. List the methods of fluying gas appliances and compare them in re-

lation to their application, complexity and expected cost.

. Explain the sequence of operation of safety and efficiency controls

on gas fired appliances.

. Explain how to choose suitable gas pipe sizes.

Experimental work

1. The pipe from a gas meter to a boiler is 18m long and has el-
bows that cause a resistance equivalent to 25% of the measured
length. Calculate the maximum allowable pressure loss rate for
the pipeline.
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2. A gas boiler of 43 kW heat output and 75% efficiency is sup-
plied from a meter by a pipe 23m long. The resistance of the fit-
tings amounts to 25% of the pipe length. Find the gas supply
pipe size needed.

3. Calculate the actual gas pressure drop through a 22 mm pipe
carrying 0.81 1/s when the pipe length is 12m and the fittings re-
sistance amounts to 20% of its length.

Block D

Creative work

1. Organize the business-like play «At the exhibition of gas appli-
ances.

2. Present the project «Gas supply in modern Russia».

3. Prepare the abstract according to the topic «Gas’s types».
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Yacrte 111.
HUTOroBBINA TECT

Final test

I. Translate the texts from Russian into English:

a) MeramioniacTUKOBbIE TPYObl CTaHOBATCS Bce Oosiee MOMYJISIPHBIMU
KaK B CUCTEeMaXxX XOJIOJIHOTO U TOpSYero BOJAOCHAOXKEHUS, TaK U B CKPBITHIX BO-
JOTIPOBOJHBIX WHXKEHEPHBIX KOMMyHUKanusax. [Ipu atom ocoboe BHHMaHUE
yAENAETCSI MECTaM COEIUHEHHUs TPYyOOINPOBOAOB, IJ€ TPAAUIIMOHHO HCIIOIb3Y-
I0OTCS JIBa BUJIa (PUTUHTOB — pe3n00BhIe U npecc-hutuaru. HegaBHo Oblia pas-
paborana HoBasg cucrema «Multi-fity, BkiIrovaromas auanazoH (GUTUHTOB JJIs
TpyO nuameTpom oT 12 1o 28 MM u oOecrieunBaroIias HaJle)KHOCTh Ha YPOBHE
npecc-coequHeHni. HagexxHocTh obecneunBaeTCsi KOHCTPYKIIMEH H3 3-X dJie-
MEHTOB: THWJIb3bl, HAJEBAIOIICUCS HAa 3aUMINEHHYIO TpPyOy, KOHYCOBHUJHOIO
MITyIlepa, BBUHUUBAIOIIETOCS B TWJIb3y U TalKH, KOTOpasi COCAUHSET (DUTUHT C
TpyOoii. MoHTax TpyOompoBojia ¢ moMoIsio «Multi-fity erok u ocyuecTBis-
€TCs1 C MOMOIIBI0 OOBIYHOTO IIECTUTPAHHOTO KITF0Ya.

b) LupKkyasLMOHHBIN HACOC UCTOJB3YETCS ISl pabOTHI B CUCTEMAaX OTO-
TUICHUS, TOPSYETO BOJIOCHAOKEHHS U OXJIaXACHUA. B Taknx Hacocax MpUMeHEH
CUHXPOHHBIH AJIEKTPOJBUTATENh C IMOCTOSHHBIM MarHUTOM M HOMHHAJIbHOM
gactotoi Bpamenuss 3000 o6/mMuH. YCTpolcTBO 00JamaeT IuIaBHOM pabouei
XapaKTEPUCTUKOM, UTO MO3BOJISIET SKOHOMHUTH 710 40% snexktposHeprun. Potop
JBUATATENS 3AIIUIIECH OT OJOKHPOBKH M3BECTKOBBIMHU OTJIOKECHUSIMH B TIEpEKa-
yuBaeMoi Bojie. [Ipu 3aTpyHEHHOM BpAIllEHWH BKIIFOYAETCS OCOOBIM PEKUM

IIPOYUCTKHU.

I1. Read the text and do the following tasks:

Heating and cooling systems

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

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

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

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

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

1. Define the affirmation to be:
1) Carrier was a pioneer in the field of air-conditioning.

» True
> False
» No information
2) The conditioned air passed through wall ducts in the 21-story Milam Building.

> True
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> False
» No information
3) Ventilation in industrial buildings was done with operable windows.

» True

» False

» No information
4) The building of the United Nations was equipped with unique air-
conditioning systems.

» True

» False

» No information

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

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

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

3. Answer the question:
What was the peculiarity of air-conditioning system in Metropolitan Theatre?

» It was a complete system combining heating, cooling, and control de-
vices.

» The conditioned air was supplied through ducts in the ceiling.

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

» The central air-handling units were located on the upper floor.
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4. Define the main idea of the text:

» The Great Depression and World War II decreased the demand for air-
conditioning systems.

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

» The first office building air-conditioned by Carrier was the 21-story Mi-
lam Building.

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

II1.*Translate the text from Russian into English:

CucremMbl OTOIIEHNS 3aTOPOTHOTO 10Ma.
Buanl cucteM OTOIIEHUA

OronutenbHbIe NPUOOPHI (TEMIOBBIE TAHENH, PAUATOPHL, KOTJIbI, TEILIbIE
MIOJIBI) SIBJISIFOTCSI DJIEMEHTOM CHUCTEMBbI OTOIUICHHUSI, PEIHA3HAYCHHBIM JIJIS T1e-
perayu TEIUIOThl OT TEIJIOHOCUTENS BO3YXY OTPaKIAIOIIUM KOHCTPYKITUSM
00CITy’KHBAaEMOTO ITOMEIIICHUS.

Pacxon TomnmBa 00yciaBiIMBAaeTCsl TEILIONOTEPSIMU MOMEIIEHUNA U Tpa-
BWJIBHOCTBIO HACTpOMKHU oOopynoBaHusa. [Ipu onTuMambHOM pexume pabOThI
(KIIT - 91%) pacxon, Hanpumep, AU3EIHHOTO TOIUTMBA COCTABIAET 5-8 JTUTPOB
Ha M3 OTaIJIMBAEMOI'0 MOMEMIEHUS B TOJl B 3aBUCUMOCTH OT TEIUIONOTEPhH MO-
MeteHus. JJ1st mpuOIu3uTeIbHOTO BhIOOpAa OTOMUTEIHLHOTO 000pyA0oBaHus (0€3
MPOBEJICHUS] TOYHBIX PACUYETOB TEIUIONOTEPh) BO3ZMOXKEH MOJ00p HEOOXOUMOM
MOIITHOCTH KOTJIa 1o ycpeaHneHHbIM nanHbIM: 0.035 kBT Ha 1 M3 ob6bema orar-
JINBAEMBIX ITOMEICHUH.

K oTonuTensHbIM puOOpaM OOBIYHO BBIABUTAETCS Psijl TpeOOBaHUI, Ha
OCHOBAaHHMM KOTOPBIX MOXKHO CYJIUTh O CTENEHU MX COBEPIICHCTBA U MPOU3BO-

JAUTb CPABHCHUA:

Cauumapno-zuzuenuuecxue:
OTOINUTENbHBIE MPUOOPHI IO BO3MOXKHOCTH JOJHKHBI 001anath Oojee HU3KOM
TEMITepaTypol KOopIyca, HIMETh HAWMEHBIIYIO IUIONIAb TOPU30HTAIHHOU IIO-
BEPXHOCTH ISl YMEHBIIICHUS OTJIOKEHUN TBUTH, TI03BOJISATh OECTIPEIISITCTBEHHO

YAAJATh TbUIb C KOPITYyCa Y OrPaKIA0IIMX TOBEPXHOCTEN ITOMEILIEHUSI BOKPYT HUX.
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IKoHoMuuecKue:
OTOITUTCJIBHBIC HpI/I60pI>I JOJIZKHBI UMCTh HAaUMCHBIIIHNEC HpI/IBCI[éHHI)IG 3aTpaThbl
Ha UX U3IOTOBJICHUC, MOHTAK, 9KCILIyaTalUiO, a TaKKC O6J'IaI[aTB HauMCHbBIIIUM

pacxoaomM MeTallia.

ApxumexkmypHo-cmpoumesvbHble:
BHEIIHUN BHJI OTOMUTEIBHOTO MPHOOpa JTOHKEH COOTBETCTBOBATH MHTEPHEPY
ITOMCIICHHUS, a 3aHUMaeMbIii IMH 00BEM JIOJKEH OBITh HAMMEHBIIUM, T. €. UX
00bEM, MPUXOALIMNACST HAa €IUHUILY TEIIOBOTO MOTOKA, JIOJKEH ObITh HaW-

MCHBIIIUM.

IlIpouzeoocmeenno-monmasicHole:
JAOJIKHA oOecrieuynBaThCA MaKCUMaJIbHAS MEXaHUu3aluia pa60T IIpH IIPOU3BOACT-
BE W MOHTaXE OTONMUTEIbHBIX MPHOOPOB. OTOMUTEIbHBIE MPHOOPHI JOJDKHBI
00J1a/1aTh 10CTATOYHON MEXaHUYECKON MPOYHOCTHIO.

3Kcnﬂyamauuonubte:
OTOMUTEIbHBIE MPUOOPHI JOJKHBI 00ECIIEUNTh YHPABISIEMOCTh UX TEIJIOOT/Aa-
yell u obecrneunBaTh TEIUIOYCTOWYHUBOCTh M BOJIOHETIPOHUIIAEMOCTD TIPH TIpe-
JEIBHO JIOMYCTUMOM B Pa0OUYUX YCIIOBUSX THAPOCTATUYECKOM JABJICHUU BHYT-

pu ripudopa.

Tennomexnuueckue:
OTOMUTEbHBIE TPUOOPHI JOJDKHBI OOEcCIeurnBaTh HaWOOJBIIYIO IUIOTHOCTH
YAEIBHOTO TEIUIOBOTO MOTOKA, TPUXOISIIETOCs Ha €UHUILY TLIOIIaIH.

0630p dIeKmpudecKux cucmem omonjieHusn:

Koneexmuenvie

DT 000TpeBaTEIN MOTYT OBITh C €CTECTBEHHBIM TEINIOOOMEHOM (IIPOCTEUIIINE
KOHBEKTOPbI, HACTEHHBIE MAaHEJM) WU C NMPUHYJIUTEIbHBIM O00IyBOM (TErIo-

BBIC ITYIIKH, TCIINIOBCHTHUJIATOPLI U T. H.).

Jyuucmeote
Jlyuncras cucrtema OTOIUICHUS TPUHIUIIUAIBHO OTJIMYAETCSA OT KOHBEKTUBHBIX

cucrteM. Ee noctonHcTBa:
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Bbicokuid KITI — 90%, cBs3aHHBIN ¢ MpAMBIM MPe0Opa3oBaHUEM
AJIIEKTPOIHEPTUU B TEIJIOBYIO YHEPTHUIO, TPEOYyEeMYI0 Ha OTOIJICHHUE.
JIuts okomno 10% 3HEprumn yXoauT Ha O0eCroIe3HbIN TPOrpeB BO3-
JyXa MO/JT TOTOJIKOM;

OBICTPBIN HAarpeB MOMEIIEHUS 110 CPABHEHUIO C OOIIETTPUHSATHIMU
cucTeMaMu 000TpeBa;

Mo /ICp>KaHUE TEMIIEPATYPHI TPU OTKIFOUEHHOW CUCTEME 32 CUET
AKKyMYJISIIIUM TETUIa B AJIEMEHTAaX KOHCTPYKIIUU MOMEIICHUS U
peaMETax;

OTCYTCTBHE MHTECHCHUBHBIX BO3yIIHBIX MOTOKOB, CBSA3aHHBIX C KOH-
BEKIIUEH, B CBSI3U C UEM YMEHBIIAETCS [TUPKYJIISLNS B BO3AYXE IbI-
JY ¥ APYTUX 3arpsA3HEHHI;

yIA00CTBO TEPMOPETYIUPOBAHUS;

OCCITYMHOCTB;

MOOMIIBHOCTD: OBICTPBIA MOHTAX, IEPEHOC, HApaIIUBaHUE, JEMOH-
Tax U T. 11.;

SKOHOMHMS 3aTPaT Ha SKCILTyaTalllio, BKIIOYast 3aTPaThl HA 3JIEKTPO-
sHepruto. [lorpednenue snexrpoaneprun cHuxaercs Ha 30-70% 1o
CPaBHEHUIO C TPAJAUIIMOHHBIMU 00OTpEBATEISIMUA. DTOT TUI 000T-
peBarteseil AeNUTCs Ha JIBa MOJIKJIacca:

o JUTHHHOBOJTHOBEIE;
o uH(]ppaKpacHbIe.

NudpakpacHsie o0orpeBareyid OTIUYAOTCA OT JJIMHHOBOJHOBBIX CIEK-

TPOM M3JIyUEHHUsI B CBSI3U C pa3HOM TeMIepaTypoil HarpeBa pabodero 3j1eMeHTa.

VY undpakpacueix oborpesareneir TOH packansercs no 700-800 rpan., B OTiIH-

YU OT JIMHHOBOJIHOBBIX, I'IC TCMIICPATYypPaA pa60qel71 IIACTUHBI, KOTOpPAasa BbI-

MOJIHSET PoJib u3nydarens, nopsaaka 200-250 rpaa. B cBsA3u ¢ 3TUM UCHONIB30-

BaHue MH(MpaKpacHBIX oborpeBaTenie ¢ OTKPbITHIM TOHOM B 3aKpBITBIX IMO-

MCIICHUAX, 4 TCM Oosee B KUIIbIX, CTAHOBHUTCS HEBO3MOKHBIM. HNmenno JJIINH-

HOBOJIHOBBI OOoOrpeBarenb (MHOT/A €ro OLIMOOYHO Ha3bIBalOT HHGpakKpac-

HBIM) SBJISIETCS TI0’Kap0o0OE30MacHbIM MPUOOPOM B IKCIUTyaTallMH, HE BBIKU-

TaloIUM KHCJIOPOJ M JAIOIIUM «MATKOE» TEIIo, OJIaronpusTHOE IS YeoBe-

YCCKOI'O BOCIIPHUATHAL.

94



«Tennwte nonoty

Cy1iecTByeT eiie OJWH THI OTOIUICHHs, KOTOPHIA HENb3s OJHO3HAYHO
OTHECTH HH K TIEPBOMY, HH K BTOPOMY IOAKJIACCY — 3TO «TEIUIBbIE TOJIB. Dd-
(PEKTUBHOCTH «TETUIOTO I0JIa» TOpa3io BhIIIE, YeM Y KOHBEKTHBHBIX 000TpeBa-
Tenel, 6onee Toro, oHa Omu3Ka K 3QPEKTUBHOCTH JIYYUCTHIX CHCTEM 000TpeBa.
Ho «remuple moappy 04eHb JOPOTH B MOHTAXKE, KOTOPBIM TPeOyeT MOITHOCTHIO
BCKPBIBATh TOJIBI JJI YKJIAJIKH TEIUIOKAOeIs W MPOBOJUTHL PEMOHT B ITOMEIIIe-
HUH, KPOME TOTO, CHCTEMa «TEIUIbIA MO HEeMOOWIbHA (JIEMOHTaX, TIEPEHOC,
nepepacnpe/ielieHle CUCTEMbl HEBO3MOKHBI).

H3J1y'-ta10ll4ue njieHKu

DTO HU3KOTEMIIEpaTypHbIE U3TYUalOlUe TUICHKU C HAlbUICHHBIM CeTya-
THIM MH(pPaKpacHbIM HarpeBareieM. OHU SIBISIOTCS CBOCOOpPA3HOM albTepHa-
TUBOM «TEIUIOMY TOJy». Temmeparypa Ha nmoBepxHOCTH OT 50 g0 90°. BeImyc-
KaeMbI€ MOIIIHOCTH 3TUX W3AEIUN OrpaHuuMBaroTcs mnpenaesiom B 600 BT, na u
3HEProd(p(PEeKTUBHOCTh UX TOPa3/I0 HUXKE, YEM Y JITTMHHOBOJHOBBIX 00OTpeBa-
Tenel Toi ke MomHOCTH. OrpaHUYeHHEe BBICOTHI 10 3 METPOB CHIDKAET 00-

JaCTb UX IPUMCHCHUSI.
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Yacts IV.
TekcThI 1J11 JONMOJTHUTEILHOT0 YTCHHUS.

Supplementary reading

Boilers
The boiler may be one of a number of types. It may be a solid one-piece
casting, rectangular in form; it may be sectional; or it may be conical in shape
and wrought or cast iron. For smaller systems, the first and last-named types are
both cheap and suitable. The sectional boiler has the advantage of the possibil-
ity of added sections should more heat be needed subsequent to initial installa-
tion. Sectional and shell type boilers are almost invariably used for bigger in-

stallations. The former are cast iron and can be built up in site, whilst the latter
are usually of the "packaged" type, having all auxiliary components together

with the boiler assembled as one unit ready for erection.

In general, a heating system should be designed so that the water will
circulate by gravity. In some installations, circumstances are such that a pump
or accelerator must be used to achieve a satisfactory circulation. This should be
avoided if possible.

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

The overhead drop-feed system shows how the hot water from the boiler

is carried as high as possible in the building, from where it falls in cooling,
through the various branch pipes and radiators, back to the boiler. In this type of
system, the maximum amount of "circulating head" or pressure would be ob-
tained.

Erecting and fixing boilers
No difficulties exist in the fixing of independent boilers. A good level
concrete foundation is needed, and common-sense fire precautions should be

observed.

96



Sectional boilers can be almost any size to as much as, 5 or 6 tons in

weight. They are usually delivered in separate parts requiring assembly. Heat-
ing by hot water is traditionally plumbers work, but in later years specialist
heating engineers have evolved and it is true to say that larger, heating jobs
have become mainly their concern. However, a great deal of domestic heating
and other smaller systems are carried out by the plumber; some of this work
involves the use of sectional boilers.

It is advisable to assemble the sections on the floor rather than on the
stand so that it will not get pulled about and maybe damaged. If, however,
the boiler is a heavy one, it can be assembled on the stand if care is taken.

The front of the stand can be removed for assembly of the front section.

Most radiator are sectional they can be extended and damaged sections
can be replaced. A trade catalogue will readily indicate the many different
patterns of radiator which can be had.

The majority of radiators have left- and right-hand malleable nipples

connecting the sections together. This is a very useful arrangement, but it

calls for some tare on the part of the dissembler. To remove a section of a ra-
diator, the plugs must first be removed from the ends. Now a special tool de-
signed to grip the fibs formed on opposite sides of the inside of the nipple, is

inserted from the end, the depth, to which it must go having already been
chalk on it by trial against the outside of the radiator. The air-cock tapping is

made on the return end of a radiator, which is left-hand threaded inside. A
moment's, thought will show that an anti clockwise turn will screw the nipple
out of the left-hand threaded end section and also out of the right-hand second
section. Working from the other hand, the reverse will be the case; that is, a
clockwise turn should be used.

Circulating head
In any gravity system of heating (i.e. no pump), circulating head is ex-

tremely important. Briefly it is due to the difference in weight of a given vol-
ume of water in the flow and return circulators. This factor governs the speed of
the circulation, and it should be borne in mind that the rapidity of the circulation

would determine the amount of heat, which will reach a given radiator.
It will readily be seen that if a pipe were taken from a boiler and carried
around a room horizontally and back to the boiler, no circulation would take

97



place — provided the boiler connections were on the same level. If one pipe

were connected to the top and the other to the bottom of the boiler, a slow cir-
culation would be found to exist. If instead a pipe leaving the top of the boiler
were to be taken to the top of the room, allowed to circulate around the room
and return to the bottom of the boiler, a rapid circulation would be evident. This
principle should be borne in mind in the design of any heating system. Most
heating installations are a compromise between what is ideal and what is prac-
ticable, in consideration of possible pipe runs, radiator and boiler positions, and
the shape of any particular building.

There are a few rules, which should be observed:

1. The boiler must be big enough for the job it has to do.

2. The pipes should be of a size sufficient to convey the volume water re-
quired to give up the needed heat.

3. Pipe runs should be as direct as possible.

4. A system should be planned to provide enough heat. In the worst pos-
sible conditions.

5. The occupants of rooms should be given a means of controlling the
heat output in the room by means of valves.

From the point of view of heat control, one valve only is needed and
this can be fixed on either pipe although in practice it is usually fitted to the
return or lower pipe where it is out of the way. It is useful to fit a valve on
each pipe so that radiator can be taken out for repair without having to run off
the whole of the water in the system.

Cold water supply and distribution

All the water we use derives initially from the oceans and is made
available to us by the rain cycle. The heat of the sun, to rise and form clouds of
water vapour evaporates water at the surface of the ocean. These clouds are
swept towards the land by the incoming sea breezes. Where there are hills the
clouds are carried upwards into a cooler atmosphere and condensation takes
place in the form of rain. The cycle is completed when the water so falling on
the land drains away to streams and rivers and is carried back to the sea. Some
of the rainwater, of course, evaporates from the surface of the earth, from rivers
and lakes. Some of the rain-water soaks into the earth and is held in under-

ground basins of impervious rock strata, from where it can be raised by means
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of wells. Some of this water out pours from faults in the rock stratum and is
available as a spring. Many towns and cities use water direct from rivers and
lakes. London uses the water of the Thames; Glasgow the water of Loch
Katrine; Manchester the water of Thirlmere. Under such conditions of supply,
very great-care has to be taken that pollution i1s avoided and that there, is suffi-

cient purification. Most local authorities, however, have not a, large lake or
river to draw upon. They find it necessary to set aside a suitable area in close

proximity to the town as a catchment’s area, or gathering ground, from which

the water can be collected and impounded in a reservoir — usually a valley hav-
ing a dam thrown across it. From here the water, is usually — but not invariably
— piped by means of a large sized conduit to a service reservoir on the edge of
the town. At this point any needful purification or softening is generally done.
The water from wells and borings 1s generally hard, i.e. it contains the salts of
lime, either calcium carbonate, causing "temporary" hardness which can be re-
moved by boiling, or calcium sulphate, causing "permanent" hardness which,
cannot be removed by boiling but only by a system of water softening; the base

exchange method 1s typical.

Heating and air conditioning
People are comfortable when they are neither too cold, nor too warm and
when the air about them is neither too dry, nor too damp and is not stuffy or dusty.

To bring about these desirable conditions the heating or air-conditioning appara-

tus must be capable of maintaining the following conditions inside the house,
whatever the conditions outside may be. For adequate heating when it is cooled
outside the heating plant, including the necessary ducts, registers, piping, radiators,

etc., must be able to keep all the rooms at 70° Fahrenheit, even if it i1s 20 or
30 degrees below zero outside. To avoid stuffiness, the air should be given a cer-
tain amount of motion. Under winter conditions this must be sufficient to distribute
the heat uniformly throughout the rooms. It must not be too cold at the floor, not
too hot at the ceiling. A stove causes the hot air around it to rise up toward the
ceiling and cooler air to flow toward the stove. A radiator acts in this respect

like a stove. Warm-air registers bring heated air into a room with a certain mo-
tion or velocity, which imparts movement to the air already in the room. An outlet
for this air should be provided in order to have good ventilation. In summer time
much greater air motion is needed, enough to change the air in a room completely
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from three to ten times-per hour. Sometimes a fan is placed in the attic to blow
the warm air out and to cause the cooler night air to flow in through open win-
dows. When this is done, air in the house can be expected to be changed completely
every two or three minute. When air is brought into a house from outside, heated
in a furnace and distributed through all the rooms, it ought to be cleaned by
passing it through "filters" before it enters the furnace. These filters must be
capable of straining out from the air all dust, soot, pollen and other impurities.
Filters should be so installed that they can be easily replaced. Cleaning the air this
way prevents the dirt from entering the house and soiling the walls and furniture.
In summer, or in hot climates, cooling of the air in a residence is desirable and is
often done, special refrigerating equipment being installed to do the job. The air in
the rooms should be maintained at a temperature not more than about fifteen degrees
lower than the thermometer readings outside at all times, in order to prevent
discomfort from too sudden a change for persons going into or leaving the house.
This cooling must for comfort be accompanied by movement of the air and regula-
tion of the humidity, so that a clammy feeling will-not be experienced.

Plumbing
For many centuries plumbing was unknown, except in the places and
houses of the great wealthy. Amid the rums of some cities of ancient Roman times
evidences have been found of the use of piping systems to a very limited extent in

private houses and to a much greater extent in connection with public bath houses.
Step by step during a long period of years modern plumbing has been evolved.
Water is brought into house from the street mains (water pipes), through pipes. The
branch pipes supplying water to a bathroom and lavatory will be 1/4 inch for both
cold and hot water. A branch which supplies a kitchen sink and laundry tub will be

3/4 inch for either cold or hot water. Water-supply pipes inside houses are made

of galvanized iron, wrought iron and of brass.

Drainage pipes outside of the house itself, that is, between the house the

sewer 1in the street, are called the house sewer. They are usually of glazed vitrified

tile, but if the ground on which the sewer i1s laid is not absolutely firm and solid,
cast-iron pipe should be used, as it is much stronger than tile, which is liable to

be broken by any settlement. Drainage pipes inside the house in the basement or
underneath the basement floor are called the house drain. Drainage pipes should
be of cast iron.

100



Sanitary fitting

Sanitary fittings are those appliances used in the collection and disposal
of human and domestic waste products.

They comprise commonly: water-closets, lavatory basins, baths, sinks, and urinals.
Most baths are of vitreous-enameled cast-iron; they have a square top

and are fitted with panels on any exposed sides. There is a growing tendency to
use pillar taps instead of the lately common globe-type taps, fixed on the verti-
cal end of the bath. By using pillar taps, the bib or outlet can be, raised above the
flood rim of the bath, and any danger of water pollution in the service pipes — due
to back siphonage — is made less possible. The taps are secured as in a lavatory
basin, It is important that before any tap is fixed, the tap top should be removed
and reassembled. It often happens that tap tops are abnormally tight, and a lava-
tory basin or any other fitment might be damaged.

When the tap end of a bath is close to a wall, it is necessary to couple up
the farthest tap first, then the overflow, and finally the near tap. Here again a
cranked spanner is useful.

The bath waste should be fitted before the bath is lifted into position, and
the waste pipe should be in place and complete with trap, so that only a hori-
zontal nut remains to be tightened.

As sinks are heavy and are often well loaded, they need good support. In the
old days brick pillars were often used, but they are to be deprecated. The sup-
port should be such that there 1s no difficulty in cleaning the wall and floor.
For this reason cantilever brackets' should be used. Special brackets can be
bought, but two pieces of angle- or tee-iron, will do admirably; they should be
well fastened in the brickwork preferably by building in. For neatness, the brack-
ets should finish about 75nut from the front of the sink and be cut diagonally.
For the same reason, they should be well away from the ends.

Valves

In general, the use of valves should be avoided where possible on hot-
water systems. It is useful however to place a valve or tap in the cold-water
feed pipe immediately under the cistern. It should be a full-way type gate valve
providing no impediment to the flow of the water. When this valve is closed,
the hot water; supply is immediately stopped, all distribution pipes can be emp-
tied and most repairs can be executed. If it is deemed necessary to control the
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heating of the hot water in the cylinder, a valve can be inserted on the return
circulator. In no circumstance should two valves, be used otherwise the boiler
and pipes will be enclosed and an explosion might follow.

To determine pipe sizes in larger hot-water installations, calcu-

lations based on the quantity of hot water needed should be made, although
previous experience generally provides satisfactory "rule of thumb" guidance.
Any system providing hot water is known as "domestic", we must limit our
concern to the average small-house installation. In general, the back-boiler
used measures about 250 mm in length, is about 200 mm from back to front,
and 150 or 180 mm deep. With an ordinary fire, a boiler of this size provides
enough heating surface to keep the cylinder supplied with hot water. The pri-
mary circulation pipes are normally 19 mm diameter lead or copper pipes.

They should not be less and, if the cylinder is a large one, 25 mm circulation

pipes should be used. The expansion pipe must be equal in size to the circula-
tion pipes, and is usually 19 mm in diameter. The cold feed-pipe is often speci-
fied as one and a halt times the diameter of the largest draw-off. In practice,
equally sized feed and draw off pipes are found to be efficient. In an ordinary
house system they are usually both 19 mm in diameter. There should be no _re-
strictions in the supply pipe to bath, so mat a 19 mm pipe to a 19 mm tap is
needed. The branch drew-off pipes to sinks and lavatory basins are generally
12 mm diameter to 12 mm taps.

Waste pipes
Waste pipes from lavatory basins, baths, and sinks may be executed in
lead (traditional), copper, and cast-iron. Individual waste pipes should take the
shortest path, sharp bends should be avoided, and they should be of such size that
they will generally run fairly full and thereby be self-cleaning. Lead "waste pipes

are joined by means of wiped joints. Whenever lead pipe is used, it should be

property supported to avoid sagging. Copper waste pipes, being more rigid than
lead, require less support. Copper tube can be bent to requirement. Cast-iron,
pipes are sometimes used. They should be of heavy-quality, treated inside and

out with a special, bituminous solution. The joints should be caulked with tow
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and lead-wool or molten lead. Waste pipes should be laid to proper falls, and

access should be provided in order that each length of pipe can be rodded. Soil
pipes are those which convey the contents of water-closets and urinals to the

drains. The vent-stack which is normally carried above the roof is also included

in any discussion of soil pipes.

In the "one-pipe system" all sanitary fittings discharge into the same soil
pipes with an economy of pipe work, and a simplification of layout. A few pre-
cautions need to be taken. All lavatory basins, baths, and sinks must be fitted
with deep-seal traps or with anti-siphonage pipes. The anti-siphonage pipe can
be returned into the vent shaft at a point not less than 1 m above the highest soil
pipe junction. The main anti-siphonage pipe must, in certain circumstances, be
carried down and connected into the main soil stack below the lowest inlet
branch. This precaution is necessary where fittings are situated on two or more
floors and discharge into a common stack.

Water main

Water mains are those pipes, which distribute the water from the reser-
voir. They vary in size from huge conduits of many feet diameter to fractions of
an inch. Those of concern to the plumber are generally of cast-iron; asbestos-
cement, lead, or copper, cast-iron pipes of 100, 75 and 500 mm (4, 3 and 2 in.)
diameter should be considered. They may be had in lengths varying from 2 to 4
m, (6 to 12 ft) and conform to a British Standard specification. A protective
coating of a bituminous kind, which 1s applied whilst the casting is hot, is ap-
plied inside and out. Suitable fittings such as bends and junctions are available
for use where there is a change of direction or branch to be made are lighter
than cast-iron and can be had in correspondingly longer lengths. Like cast-iron,
they are treated with a protective coating to prevent the development of vegetal
growths. Such growths would by their roughness increase the friction between
water and pipe, producing a loss of pressure. Specially designed joints are used on
these pipes, which have spigots at both ends and loose collars with rubber rings.
A special tool is used to fit the collar and rings in position. Immediately inside
the house, or any building, a consumer's stop tap should be fitted, so that all
cold-water pipes in the building are under quick and easy control. This tap must
be of the screw down type, as must every other hand-operated tap on town's
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water. It might be mentioned here that all taps, valves, and cisterns used on wa-
ter services, including hot-water services and services on meter, must be tested
and stamped by the water authorities. Most water authorities provide a constant
supply of water, but some few find it necessary to intermit supply for various
reasons such as inadequacy of mains, capacity and demand at peak periods.
This system is known as intermittent supply and for its operation householders
have to have a large storage cistern to cover their needs in periods when, the

supply stops.

Air conditioning refrigerant

Refrigerant is a substance used in refrigeration to make or keep cold or
cool. All air conditioning systems must have air conditioning refrigerant in its

system in order to absorb excess heat and result in cool air blowing through
the air filters in your home, office or building. A chemical refrigerant is placed
inside the air conditioning system to absorb the unwanted heat which in turn is
pumped through an outside unit that will blow the heat to the outside and trans-
fer the outside air to cool air inside your home. Chlorofluorocarbon, a colorless,
nearly odorless liquid is what comprises the refrigerant, also referred to as R-

11. When it's placed at room temperature, the liquid starts to boil and can be
used 1n air conditioning systems to assist with heating and air conditioning. If
your air conditioning system is low on air conditioning refrigerant , you might
need to contact an air conditioning company or an air conditioning contractor .
Often times, the air conditioning refrigerant can be undercharged during the
time of an air conditioning installation or there might be a refrigerant leak. Add-
ing more refrigerant will not solve the leak. A reliable air conditioning com-
pany will test to see where the leak is coming from and repair the air condition-
ing part and change the air conditioning to its proper level. This is essential for
the very best in air conditioning and refrigeration. If you live in hot zones, re-
placing your air conditioning filters on a monthly or bi-monthly basis gives
all air conditioning parts the very best in functionality and performance, includ-
ing the air conditioning refrigerant . Just like your car, the more you use air
conditioning in your home, the more often you will need to replace
the refrigerant . Normally, a technician will set the air conditioning to its proper
level and add to the air conditioning refrigerant if needed
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Air conditioning filter

The air conditioning filter is one of the most important air conditioning

parts in the air conditioning system. Without it, your air conditioning sys-
tem would be dirty and the air you breathe would be filled with pollutants.
All air conditioning parts, from the ductwork to the air conditioning refrigerant,
need the air conditioning filter to be clean and replaced to ensure you're getting
the very best in central air conditioning. If an air conditioning filter is left dirty,
over time, it can lead to higher energy costs and short equipment life due to all
the air conditioning parts relying on each other. One can not work without the
other. Overall, your heating and cooling will not be as effective and you will
need to invest in more air conditioning repair and air conditioning maintenance.

An air conditioning filter should be changed every month or every two
months for home air conditioning systems and every couple of weeks for cer-
tain commercial or industrial air conditioning since it's running almost 24 hours
a day, 7 days a week. Doing this as a routine in your monthly chores and not
waiting until you see dust matted on the air conditioning filter will ensure you
and your family the very best health as well as a smooth running air condition-
ing system. Dust particles can not always be seen so even if you see a little dust
on the air filter, clean it as you normally would.

Since there are a variety of air conditioning filters, how quickly one gets
blocked versus another depends on the brand - most air conditioning filters are
sized 1 %5 to 2 square feet for each ton of capacity for a home or commercial
property.

You can judge a filter's ability to clean by using MERV ratings - Mini-
mum Efficiency Reporting Value - which is a rating of how efficient an air
conditioning filter is from 1-12. The higher the rating, the more effective it is at
removing particles such as animal dander, pollen, dust, mold and other aller-
gens, and the better the protection for your air conditioning equipment .
Most air conditioning filters screen out particles measuring from 3 to 10 mi-
crons in size.

The common types of air conditioning filters are:

. Conventional fiberglass disposable filters (1" and 2"): These

are common in most homes and small industrial air condition-
ers and commercial air conditioning systems. Since they are disposable
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and have an adhesive coating that traps the dust, you should not clean
the filters . This may damage the filter's ability to remove particles by
damaging the adhesive coating and/or the underlying mesh work. They
are both not as effective as other types of filters even though they are
lower in cost.

. Pleated_fiberglass disposable filters (1" and 2"): The 1" are
generally used in many residential and commercial settings and are made

of materials that can vary in the effectiveness. Usually, they are more
densely woven to increase the efficiency of removing dirt. These have a
larger surface area to lead to increased trapping of particles as compared
to conventional filters. They must be specified for your air conditioning
system or this can lead to increased demand on your air conditioning
components. Thereby, a mismatch can be counterproductive on the health
of the air conditioning system and possibly lead to higher air condition-
ing maintenance and service cost. You should check with the air condi-
tioning manufacturer as to the appropriate type of pleated filter for your
system. A filter spray can also be applied after the cleaning and drying of
the air conditioning air filter .

. Electrostatic_filters: Different in design and performance,

since there are so many varieties, it is rather difficult to determine which
is the most efficient. They are commonly advertised as allergy-free air
conditioning filters. These filters also come in the 1" and 2" sizes. Air that
moves through the filter creates a static charge that collects any dust in
the filter. They may require more cleaning and more blower power.

. Electronic_filters : Connected to an electrical power source

and usually wall mounted, electronic filters come with a pre-filter that can
collect larger particles and only need to be cleaned every six months.
. Carbon filters : These filters contain carbon that can control

any odor problems you might have within the air conditioning system .
They can also be useful in homes with pets.

Air conditioning filter installation

When placing the appropriate air conditioning filter in to the system, the
filter should be placed in the correct direction as indicated by the arrow located
on the side or face of the filter. Air should flow in the proper direction which is
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in the same direction as the arrows. This allows the filter to work appropriately,
as the air exits the filter in the most reinforced part of the filter. The air condi-
tioning filter should fit tightly. A perfect seal is necessary to prevent unfiltered
air from entering and damaging your air conditioning system. Without a perfect
seal and appropriate sizing, the filter is useless. Additionally, the non-
conventional filters may have a higher efficiency and may not fit your system.
This should be checked with an air conditioning company, contractor, or air
conditioning supply company.

Air handler

The outdoor unit, or condensing unit, is part of the air conditioning sys-

tem and is there to provide your home with central air conditioning year-round.
But the outdoor unit also has an indoor unit, called the air handler. It is usually
used in place of a gas furnace and is just as cost efficient. The air handler is the
unit that circulates all of that lovely air we crave in the summer and the heat
that's essential for those living in colder environments and it does so evenly
throughout the home. One unit cannot work without the other, they work to-
gether to provide central air conditioning.

Air handlers operate in conjunction with an air conditioning or heat
pump system, are simple to the naked eye and are generally used instead of a
furnace. An air handler is a box made of sheet metal, with holes on each side
and a fan that circulates the air. It also houses essential air conditioning parts,
such as an evaporator coil and an air conditioning filter.

There are various sizes and efficiency ratings of air handlers, mainly due
to the different air conditioning systems. Both are matched together to provide
the very best central air conditioning for the size of the home or office building.
Basically, it's the part of the air conditioning system that solely focuses on the
cooling of the house, while the condensing unit, or "outdoor unit," focuses on
the heating. Both have the same parts yet concentrate on different functions to
provide both heating and air conditioning.

The air handler can also be referred to as an "indoor unit." Whenever you
have to replace the outdoor air conditioning unit, you also have to do the same
with the air handler because both are designed to provide the very best air con-
ditioning system. Not matching these two air condition parts can result in insuf-
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ficient heating and air conditioning you come to expect of your central air con-
ditioning.

Something not entirely new to the market but an added perk are variable
speed air handlers, which pretty much operate the same as the standard but have
an added bonus: a variable-speed blower that can cool (or heat depending on if
you have an added heating coil) in varying speeds throughout the home instead
of an on/off stronger flow that is expected of the standard air handler.

Thermostat

Nowadays there are many advancements, programmable digital thermo-

stats are completely digital versus the old fashioned thermostat with a side
switch dial indicating the temperature. Larger homes and commercial property
can require a variety of thermostats throughout the home or building, so each
temperature can be different in various areas at the same time. For example, if
someone builds a wine room, the room needs to always be between 50-60 de-
grees. There would need to be a specifically programmed thermostat with that
temperature programmed in. Any air conditioning company or air conditioning
contractor can come in and install a digital thermostat specifically for this purpose.
Digital thermostats are easy to program and offer numerous features, all
to provide the very best in heating and air conditioning. And the controversy
about how these programmable thermostats are too difficult to program is a

myth - technology has created them for a reason: all come with manuals and
your air conditioning company can show you how they work.

Some programmable thermostats can be programmed up to seven days in
advance. It can show the time of day and even adjust to daylight savings time.
You can also purchase remotes that can control the temperature in any room
from your favorite arm chair. Prices can start from $50 and can go up to $200,
depending on your specific needs.

Digital thermostats use either a relay or a semi-conduct device called a
triac that acts as a switch to control the air conditioning unit. Some even come
with touch screens to serve the utmost in convenience. All thermostats contain a
thermometer to control temperatures.
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Normally, thermostats never have to be replace, especially digital ther-
mometers. All come with limited-time warranties. Your air conditioning com-
pany can suggest the right thermostat for your needs.

Remember to keep your air conditioning filter always clean to ensure
the thermostat doesn't get overused. Usually, if you think it's not working, it's
because the air conditioning system is dirty and needs to be cleaned.

Portable air conditioning

Whether you're at home, in the office or renting an apartment, portable air
conditioning could be the answer to your air conditioning and air circulation

needs. Easy to move around, portable air conditioning can be transported room
to room with hardly any effort. It's also ideal for those oddly shaped windows

your spouse was so crazy about when you built your house.

A portable air conditioning unit provides the same heating and air condi-
tioning as an air conditioning system, however, the quantity or the area it
cools/heats 1s smaller and targeted. These rooms could be converted office
space (ideal for keeping computer hardware cooler), attics and basements or
even a garage.

Portable air conditioners are also recommended for people with allergies
because of the easy-to-replace carbon air condition filters. These filters help to
remove pollen, bacteria, animal dander and dust. Portable air conditioners are
not to be confused with a portable air cooler. The portable air cooler uses water
and evaporation to cool, the same as an evaporative swamp cooler — so only the

outside air 1s used to cool the room. Portable air conditioners actually use Freon
to cool and are more effective in their ability to cool rooms while keeping the
humidity at a low level. Although more expensive than evaporative swamp
coolers or a window fan, portable air conditioning gives you the feel of central
air conditioning with the advantage of generally low air conditioning mainte-
nance. There are no air condition parts to worry about or any air conditioning
repair needed. Cleaning the air condition filter is very hands-on and easy to
manage — just wipe the air condition filter clean with a soft, damp cloth about
every two weeks.
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Most portable air conditioners range from 29" to 36" and weigh no more
than 85 pounds. Prices usually range from a little under $300 and can go up to
$700.

Portable air conditioning is the perfect solution for:

. Those that are renting an apartment and need more of a con-
centrated cooling system.

. For a house or apartment that you don't want to put nails or
holes in as you would with an outside air conditioning unit.

. For senior citizens or the physically challenged who want a
simple solution to their air conditioning and central air condition-
ing needs.

. Oddly shaped windows or areas that are not receiving enough

air circulation.
. Industrial or commercial air conditioning needs, in specific
areas (such as computer rooms, etc.)

Heat pump

A heat pump is simply an air conditioner that contains a valve allowing it
to let you decide whether you want heat or cool air to circulate throughout your
home. The heat pump valve can be adjusted based on your specific needs - pro-
viding you with a cool breeze or reversing its flow of Freon, located in the air
conditioning refrigerant, and delivering a toasty feel to the room. The heat
pump is an electric component that has come a long way from the proprietary
gas furnace.

Most people are at least familiar with heat pumps and how it can be a
cost-effective way to provide the very best in central air conditioning. Depend-
ing on your climate and your heating and air conditioning needs, choosing an
advanced heat pump system can range anywhere from $2,000 up to a top-of-
the-line, more popular brand that is around $8,000. Some of the best heat
pumps can be very expensive but are very quiet and are sure to give you more

"bang for your buck".

Maintaining your heat pump system so it can last you years, comes from
taking care of the entire air conditioning system and air conditioning parts.
Cleaning the air conditioning air filter at least once a month properly (some air
conditioning systems now even have disposable air conditioning filters), doing
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an annual air conditioning inspection with a creditable air conditioning com-
pany, and simply paying attention to the heat pump thermostat are all ways to
make your heat pump air conditioner last.

If you are shopping around for a new heat pump thermostat, look for one
that has a variety of features to deliver an overall performance that will give
you the best in temperature control. There are two main types of heat pump
thermostats and the options are simply based on preference. There are electro-
mechanical and electronic heat pump thermostats, used for residential purposes.
The electronic heat pump thermostats can provide any temperature you'd like
and are entirely programmable, where you can set it to 60 degrees at night and
then have it programmed to be at a comfortable 70 degrees when you wake up
in the morning. Electro-mechanical thermostats contain a bi-metal coil or strip

that are two different types of metals, which expand and contract at different
rates. When this takes place, the coil or strip moves and connects to a device
that will provide the electrical circuit. They are set at standard temperatures and
you adjust them with a little switch to the appropriate temperature.

All-year Air Conditioning, Ventilation, Gas Supply

Air conditioning implies the control of temperature, humidity,
purity and motion of the air in an enclosure. In our modern world of
science and highly developed technology air conditioning is of a great

significance for industrial processes as well as for human comfort. As
an example it must be mentioned that during the manufacture of ex-
tremely delicate equipment such as inertial guidance systems for rock-

ets, airplanes or submarines both temperature and humidity must be
closely controlled and air purity provided at an extremely high level.

Air conditioning for human comfort is employed in both large and
small installations, such as theatres, office buildings, department stores,
residences, airplanes, railways, cars and submarines. According to
their purpose air conditioning systems may be described as winter,
summer and all-year systems. Considering their basic design they are
called unit or central air conditioners.

All-year air-conditioning systems must provide means for per-
forming all the processes required for winter and summer air condi-
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tioning. The basic pieces of equipment are the filters, preheat coils,
humidifiers, dehumidifiers, reheat coils, additional cooling coils, fans
and controls. The control of air purity can be achieved in various de-
grees. As a minimum control some sort of filtering must be done near
the entrance of the air-conditioning system. Possibly the most effi-
cient filtering device is the electrostatic precipitator.

In order to establish the size and operational requirements of an
air-conditioning system, the maximum probable heating and co-
demands have to be calculated. The maximum probable heating de-
mand 1s usually for winter air conditioning and it involves heating
and humidifying. The maximum probable cooling demand is gener-
ally for summer applications and requires cooling and dehumidifying.
The inside design conditions depend entirely upon the purpose for
which air conditioning is used. Certain industrial process requirements
and human comfort are the two major factors to be considered. With
ever increasing tendencies to use air-conditioning a building engineer
must have sound knowledge of the subject.

As far as ventilation is concerned the modern theory to this ef-
fect can be summed up in the statement that for places of general as-
sembly the purpose of ventilation is to carry away excess heat and
odours and that normally 10 cu. ft per minute of outside air per person
is sufficient to accomplish this objective. In buildings such as homes,

the leakage of air through cracks in doors and windows is usually suf-
ficient to meet this requirement. Although ventilation was formerly
concerned with the supply of fresh air to and the removal of hot and
contaminated air from the space it gradually came to be associated with

cleaning of air.

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

The contaminated air is exhausted at high velocity from hoods which have suf-
ficient entrance velocity to pick up the contaminants.
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Another indispensable part of modern amenities is gas supply. It has
come now to be of a very wide use. With an intensive exploration of finding
natural gas it has gradually replaced the manufacture in its utilization. At the
present time natural gas is put to large-scale economic use. The principal utili-
zation of natural gas is as a clean, convenient, economical source of heat. In
homes it 1s used for cooking, water heating, refrigeration for food as well as for
space heating. Nowadays most of the homes are heated by natural gas and the
number of gas-supplied homes was increasing at a rate limited chiefly by the
ability of the steel industry to produce the pipe through which the gas is trans-
ported. Natural gas supply is used also as a heat source in commercial establish-
ments such as restaurants and bakeries for cooking and in stores, offices and
other commercial buildings for heating and comfort cooling.

Principles of air-conditioning

The term air-conditioning has been so widely and loosely used that the
student should be careful in trying to understand its true meaning. For many
years we have introduced air into buildings after heating, dehumidifying and, in
some cases, cooling it, and we have called that process ventilation. In recent
years much greater stress has been laid on the treatment of air as compared with
circulating it merely through the building, and we now call the process air-
conditioning. Air-conditioning, then, may be said to be the treatment of the air
in the building so as to make it more comfortable or healthful for human beings
or more suitable for manufacturing processes.

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

Complete air-conditioning is known to involve the simultaneous control
of the following factors: temperature, humidity, air motion, air distribution,
dust, bacteria, odours, toxic gases. Of these the first three, temperature, humid-
ity and air motion, are most important, and no air-conditioning system deserves
the name unless it satisfactorily controls those three factors. Thus it follows that
air-conditioning involves heating as well as cooling.
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The general problem of maintaining comfortable conditions in an occu-
pied room has been the subject of study for many years. Early investigators be-

lieved the atmosphere of a crowded room to cause discomfort through its effect
on the lungs, and carbon dioxide, being the principal product of respiration,

was looked upon as the harmful element. Air-conditioning, or ventilation,

as it was formerly called, was therefore considered for many years to be a prob-
lem of supplying sufficient fresh air to dilute the carbon dioxide content.

Experiments led engineers to give up this theory. Severn I men were

placed in an airtight chamber until the carbon dioxide content increased and the
oxygen content decreased considerably. They suffered great discomfort; but
when the air was set in motion by fans, the discomfort at once disappeared.
Other men outside the chamber experienced no discomfort from breathing the
air from the chamber through tubes, but those within the chamber experienced
no relief from breathing outside air. This experiment demonstrated the concept
of air-conditioning, namely, that the cooling effect of the atmosphere upon the
skin is of great importance and that comfort depends upon maintaining the
proper thermal environment. The men within the test chamber were uncomfort-
able because their body heat was not being properly removed, and they became
more comfortable as the fans increased the rate of heat removal.

From the History of Sewerage

Man's sewerage practice has been known from ancient times.
Explorations revealed sewers in Babylon dating from the 7th century
before our era. Considerable information is available about the sew-
ers of Jerusalem, works of this class in ancient Greek cities are
fairly well known and the great underground drains of Rome have

repeatedly been described.

The history of the progress of sanitation in London probably af-
fords a typical picture of what took place quite generally about the
middle of the 19th century in the largest cities of Great Britain and
the United States. Well into thel9th century while London outgrew the
narrow limits of the city proper and its adjacent parishes and became a great
metropolis, the centre of the world's commerce, sanitation was as little consid-
ered as magnetism or the use of steam for power purposes.
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The lack of central authority rendered a systematic study and execution of
sewerage work impossible. As late as 1845 there was no survey of the metropo-
lis adequate as a basis for planning sewers. The sewers in adjoining parishes
were of different elevation so that a junction of them was impracticable.

But the strong feeling that good public health is a valuable municipal asset
and depends largely upon good sewerage was the deciding factor in the growing
popular recognition of the sanitary importance of a good sewerage system.

The first engineer who made a comprehensive study of metropolitan sew-
erage needs, thus described the conditions of London basements and cellars in
1847: "There are hundreds, I may say thousands of houses in this metropolis
which have no drainage whatever and the greater part of them have stinking
overflowing cesspools. And there are also hundreds of streets, courts and alleys
that have no sewers." After 2 outbreaks of cholera a royal commission was ap-
pointed to inquire into sanitary improvements of London. In 1855 Parliament
passed an act for the better local management of the metropolis which laid the
basis for the sanitation of London.

In the continent a marked progress in sewerage began in 1842 when a re-
vere fire destroyed the old part of the city of Hamburg. The portion ruined was
the oldest and it was decided to rebuild it according to the modern ideas of con-
venience. As a result Hamburg was the first city which had a complete system-
atic sewerage system throughout built according to modern ideas. The system
proved so well designed and maintained that twenty five years after the sewers
were completed they were found by a committee of experts to be clean and al-
most without odour.

At the present time the problem of good sanitation is closely connected
with that of protecting the purity of natural water reservoirs, since often the
same body of water must serve both as a source of water and as a recipient of
sewage and storm drainage. And it is this dual use of water in nature and within

communities and industrial premises that establishes the most impelling reasons

for water sanitation.

The source of pollution lies largely in the effluents of industry, urban life,

agricultural production and transport, the worst pollution being caused by the
chemical industry. Modern agriculture which utilizes huge quantities of chemi-
cal fertilizers also pollutes the ground water and rivers.
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Despite the growing improvement in water treatment methods many re-

gions of the world cannot cope with the rapid rate of water contamination. The

highly industrialized countries naturally suffer more than others. Certainly the

conditions which existed only a century ago cannot be restored in present or fu-
ture large cities. But we badly need to find new ways of using the water in in-
dustry and agriculture and of radically improving the technology of drainage

purification.

International standard of swimming bath

A new indoor swimming-pool of international standard with facilities for
champions and children, has been built.

Extensive research was carried out before the design of the building and
many of the best features of swimming-pools at home and on the continent have
been incorporated in the new pool.

Up to six hundred bathers will be able to use the L-shaped swimming-
pool at one time and the spectators' gallery equipped with tip-up seats, can ac-
commodate five hundred.

Glass is used extensively in the new building to give bathers a fine view
of the park and an impression of being in the open air. A sunbathing terrace

overlooking the lake in the park is also available for the bathers.

The main pool is 110 ft long and 42 ft wide and the depth varies from 3 ft
3 in to 6 ft. The short leg of the "L" forms a 12 ft 6 in deep diving pool, 33 ft by
44 ft, and has one metre and three metre springboards and a five metre firm

board. The diving bay allows the bathers to use the full length of the main pool
even while diving is in progress.

A separate learners' pool, 41 ft 3 in by 24 ft with a depth of from 2 ft 6

in to 3 ft, with "walk-in" steps at one end is provided in the angle formed by

the main pool and diving bay. A walkway runs the entire length of the pool on
one side to bring the instructor down to the level of the pool.
A refreshment block with two floors has a kiosk on the ground floor to

serve the sunbathing terrace and the park. On the first floor is a 72 seat res-
taurant and snack bar, which is also open to visitors to the park, and a Baths
Superintendent's two-bedroomed flat. Both swimming-pools are heated and a
water treatment plant gives a four-hour turnover to the main pool and a
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three-hour turnover to the learners' pool. The temperature in the hall is main-
tained several degrees higher than that of the water and a plenum ventilation

supplies 2'/, changes of fresh air without recirculation. The extract system is
planned to give three air changes an hour but can be increased to four air
changes. The plenum plant is supplemented by underfloor electric heating.
Superstructure of the hall is steel with lattice girder roof member
spanning 115 ft. The refreshment block is also concrete encased steel
framed construction and has reinforced concrete floor and roof slabs.

The main pool, diving bay and learners' pool and changing room block
are of reinforced concrete construction.

Panel heating

Heating and ventilation are two branches of engineering which are very
closely connected, they are therefore treated as a dual subject. Both are con-

cerned with providing a required atmospheric environment within a space, the
former with respect to heat supply to produce a desired temperature for main-
taining comfort, health or efficiency of the occupants, the latter with regard to
supply and removal of air frequently with emphasis on contamination of the air.
Air-conditioning is closely related to both heating and ventilation and will
therefore be dealt with later.

It 1s for heating to prevent the too rapid loss of heat from the body. By
heating, the ambient air of walls, ceiling or floor the rate of heat loss from the
body is controlled. Some old concepts of heating were gradually changed since
engineers obtained more precise knowledge about how the body loses heat. In-
sufficient attention was paid formerly to loss by radiation, which is the trans-
mission of energy in the form of waves from a body to surrounding bodies at a
temperature. The human being also loses heat by conduction (through his
clothes) and convection, the latter by air currents not only past his skin or out-
side clothing surface but also by evaporation of moisture from his skin (respira-
tion). The determination of the capacity or size of the various components of
the heating system is based on the fundamental concept that heat supplied to a
space equals heat lost from the space. The most widely used system of heating
is the central heating, where the fuel is burned in one place - the basement or a
specially designed room and from which steam, hot water or warm air is dis-
tributed to adjacent and remote spaces to be heated.
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There are two most common systems of heating - hot water and steam.
Both systems are widely used nowadays. A hot-water system consists of the
boilers and a system of pipes connected to radiators suitably located in rooms to
be heated. The pipes, usually of steel or copper, feed hot water to radiators or
convectors which give up their heat to the room. The water, now cooled, is re-
turned to the boiler for reheating. As for steam systems, steam is generated usu-
ally, at less than 5 pounds per square inch in the boiler and the steam is led to
the radiators through or by means of steel or copper pipes. The steam gives up
its heat to the radiators and the radiator to the room and the cooling of the steam
condenses it to water. The condensate is returned to the boiler either by gravity
or by a pump. The air valve on each radiator is necessary for air to escape. Oth-
erwise it would prevent steam from entering the radiator. Recent efforts to
completely conceal heating equipment have resulted in an arrangement
whereby the fluid, whether it be hot water, steam, air, or electricity, is circulated
through distribution units embedded in the building construction. Panel heating

is a method of introducing heat to rooms in which the emitting surfaces are usu-

ally completely concealed in the floor, walls, or ceiling. The heat is dissemi-
nated from such panels partly by radiation and partly by convection, the relative
amounts depending on the panel location. Ceilling panels release the largest
proportion of heat by radiation and floor panels the smallest. The proportion of
heat disseminated by radiation and convection is also dependent to some extent
upon panel-surface temperatures. The basic advantage claimed for a panel heat-
ing system is that of comfort.

Application of certain panels is frequently restricted by structural details,
other factors to be considered are type of occupancy, furniture or equipment lo-
cation, large glass areas, heat-storing capacity of building construction, room
height, possible change of wall partitions, climate, exposure, and first cost.

Building materials. Metals

All metals are divided into ferrous metals and non-ferrous metals.

Ferrous metals are metals and alloys the main component of which is
iron. The classification of ferrous metals includes iron, steel and its alloys.

Metals, in general, and especially ferrous metals are of great importance
in various constructions.
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Non-ferrous metals are metals and alloys the main component of which is
not iron but some other element such as copper (Cu), aluminium (AT) and oth-
ers. Copper, aluminiun and some other metals are referred to as non-ferrous

metals. The properties of ferrous metals:

a) all metals can be easily known by their specific metallic
lustre;

b) metals can be forged;

c) metals can be pulled;

d) all metals, except mercury, are hard substances. However,
hard metals can be reduced to liquid by heating;

e) being fusible metals can be melted;

1) in general, metals are good conductors of electricity.

These characteristics are possessed by all the metals, but the metals them-
selves differ from one another.

Steel and cast iron are referred to the group of ferrous metals. They are al-
loys of iron (Fe) with carbon (C), manganese (Mb), Silicon (Si) and other com-
ponents. By the content of carbon in metals we distinguish cast iron, white cast
iron, grey cast iron and wrought iron. The carbon content ranges from 0 to 4 per cent.

Cast iron 1is the cheapest of the ferrous metals. Cast iron contains 1.7 per
cent carbon.

White cast iron is used in those machines which require some resistance
to abrasion. The tensile strength of white cast iron is about 30,000 pounds per
square inch, its hardness is about 400 to 500 Brinell.

Grey cast iron is an alloy of iron, and carbon in which some of the iron
carbide 1s dissociated to form graphite carbon. Grey, cast iron has its term be-
cause of surecial colour of its fracture.

It is quite necessary to regulate the proportion of silicon in the melt and to
control the temperature after the grey cast iron has been poured.

Wrought iron is a mixture of very pure iron and silicate slag. Properties of

wrought iron such as strength, toughness, ductility have more advantages than
cast iron. Wrought iron is quite ductile and can be easily rolled, drawn, forged
and welded.
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Steel is an alloy consisting of iron and carbon in which the carbon content
does not exceed 1.7 per cent. Steel is obtained from cast iron. Steel is hard and
malleable. There are different kinds of steel, such as cast steel and forged steel.

Alloyed Steel (or Special Steel) is steel to which elements not present in

carbon steel have been added, or in which the content of manganese or silicon
is increased above that in carbon steel. This kind of steel is widely used in
building.

Stainless Steel is corrosion resistant steel of a wide variety of composi-

tions but always containing a high percentage of chromium (8-25%). Stainless
steel is used for cutlery, furnace parts, chemical plant equipment, valves, ball-
bearings,etc. Non-ferrous metals

Some of the characteristics of non-ferrous metals are: high electric and
heat conductivity, high corrosion resistance, non-magnetic qualities, light
weight and easiness to fabrication.

Aluminium is the oldest and best known light metal. An aluminium alloy
containing about 8 per cent of copper is stronger than pure aluminium but it
possesses less ductility.

Aluminium is a white silvery metal. It does not rust in the air. Aluminium
like copper is a soft metal. That is why it is used only when alloyed with other
metals. Aluminium alloys are liable to corrosion, particularly by salt water, or
in salty atmosphere.

Copper is found in nature in the form of ores but it is sometimes found in
pure state. Pure copper is of reddish colour and it has corrosion resistant quali-
ties. Copper is the best conductor of electricity. There are many different alloys
with copper. An alloy of copper and tin is called bronze.

Gas pool heater plumbing
If you want to install a swimming pool there are many possibilities avail-
able today when talking about materials, shape and size. On the other hand, an-
other very important choice you do need to make is what type of pool heater to
install. The most common choice stands in gas and propane pool heaters. They

will work on natural gas if your home has it or on propane tanks that can be
mounted below or above ground.

Today’s gas pool heaters are highly efficient and will only consume as
much gas as you want them to. They are controlled with the use of a thermostat
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and this means that you simply can’ t forget them opened. An on/off switch is
always present together with a pressure switch, a gas valve and different high
limit switches in safety circuitry, based on model and size. Keep in mind that
you will need to properly install and vent gas pool heaters and the linked
plumbing so that hazards will never appear.

There are some problems that can appear with gas pool heater plumbing
but most of them are easy to solve in most cases. The most common one stands
in the fact that the pilot would not light. In most cases we are dealing with low
gas pressure, improper venting or an inadequate air supply. You will need to
make sure that the gas is turned on and if you use propane make sure that the
tank is filled. The water run-off on roofs or sprinklers must also be checked
while also making sure that there are no clogs in the gas pool heater plumbing

system. Another problem might be that the water will not reach the needed
temperature. In this case you might have the thermostat set too low.

Also, if there is heat loss greater than heat input you can get the same
problem. This happens when the outside temperature is just too low, the heater
does not have a proper gas supply or it might just be too small. A solar cover
can be installed to slow heat loss and if you have a faulty high limit switch you
should shut off the heater or more problems can appear. If you see that the
heater cycle goes off before the desired temperature is reached the water flow
might not be adequate, because of a closed valve, dirty filter, reversed water
connections, faulty pressure switch or an external bypass. The thermostat must

also be checked for possible faulty calibration.

Using solder fittings with plumbing copper pipes

In order to perform this action you will need thin gauge solder, plumbing

solder flux and wire wool as materials together with a blow torch, a damp cloth
and a heat screen. The first step is cutting all pieces of pipe to the proper length

and cleaning every end of them with using a piece of steel wool. Every piece of
pipe needs to be slid into the connector while making sure that they go in until
reaching the stop in the body. A bind pipe means that there is a distorted end to

the pipe (which means you should cut another length of copper pipe), a burr is
found on the outside of the pipe (you will need to remove it) or there is an ob-
struction present in the body (you might need to get rid of the connector or you
might use a round file to remove the obstruction if it is found off the solder
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ring).Now you will need to apply a thing coating of plumbing solder flux
around the pipe. Use a brush to do this as plumbing solder flux will usually con-
tain some sort of acid, which means it must not come in direct contact with your
skin. Use a twisting movement to insert the pipe in the connector and assemble
the rest of the pipes into the body of the connecter. You should never solder
every pipe separately as all need to be linked in the same operation. The heat
skin will be utilized to protect the area around the pipes when using the blow
torch. Now you will need to light the blowtorch and let it heat up for around
2 minutes. Get the torch to a bright blue flame and you are ready for soldering.

To sold standard plain fittings that do not have built in plumbing solder
you have to use solder manually. Evenly apply heat to the whole joint after un-
rolling a length of solder and play the flame across every joint. Make sure that
you move the flame all around it and as soon as you see the solder flux bub-
bling you have to apply the end of the solder to the joint. Thanks to a capillary
action the solder will be drawn between the fitting and the pipe. You can also
sold fittings that come with solder that is already placed where it is needed as
soon as you apply heat. The solder will fill the gap between the pipe and the fit-
ting. Always apply heat evenly and as soon as a ring of solder will appear in the
gap you have to remove the heat source. If you apply to much heat the plumb-
ing solder will get out of the joint and the link will not be established. Allow it
all to cool, check for leaks and you are done.

Solving home plumbing problem

Home plumbing problems are bound to appear and it is important to know
how to solve the most common ones. This refers to the ones that anybody can
fix and, in fact, most of the plumbing problems you will meet during your life
will be easy to get rid of. On the other hand, it is equally important that you un-
derstand the fact that prevention is better than fixing. Running maintenance on
your plumbing system and paying attention to what you do is crucial. For in-
stance, pouring vinegar and baking soda once per week in your drains is a very

good idea that will prevent most clogs from appearing. The bad news is that
sooner or later there will be some home plumbing problems that we will need to
solve. Before calling a professional you could consider solving them yourself.
For this you will require information on what to do. Let us think about the best
places to find such info about possible home plumbing problems and who to trust.
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The truth is that the best place to obtain information on solving home
plumbing problems is the Internet. There are basically dozens of high quality
web sites that will offer tons of information on a variety of topics that you
might want to know about. This ranges from simple tasks like unclogging a

drain to more complex actions like replacing pipes that have cracked. A simple

search of your particular home plumbing problem on a major search engine like
Google or Yahoo will reveal a lot of possible answers and even tutorials on

what you can do. The bad news is that there is a possibility that you will not
find the results you might want to. In such a case you will need to ask a profes-
sional. This is also available through the Internet by utilizing one of the numer-
ous forums and message boards out there. All you really need to do is create an
account and ask questions about your home plumbing problems. You will get
answers from people that might have been in the same situations or even pro-
fessional plumbers that will give you inside information about what you can do.

It is important that you understand that some home plumbing problems
will require you to phone a plumber. In most cases we are talking about any
problem that you are not sure you can fix yourself. It is always better to be safe
then sorry so if you think you can not handle the repair you should contact a
professional because you might create more damage if you do something
wrong.

What is a plumbing snake?

The plumbing snake is probably the most common plumbing tool utilized
around the world. It is very unlikely that you will not need one in your life and
its main purpose is to remove drain clogs. The best part about it is that using a
plumbing snake does not require high plumbing skills. In fact, most average
citizens that have little to no maintenance experience can remove drain clogs
with the use of this tool. Also, just owning one and using it yourself can save
you important amounts of money when compared to calling a professional
plumber.

A plumbing snake works in a very simple way. It has a small drill or au-

gur at the end of a long and flexible hose. It is not important how deep the clog

1s because you can drop the head of the snake down the drain and it will even-
tually reach the source of the trouble area. The only thing that can happen is not
having a long enough snake but they do come in various sizes and it is highly
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unlikely that you will not be able to utilize a plumbing snake to reach the area
that you want. All you have to do to remove the drain is do a little maneuvering
and the clog will be broken down from afar, without the need to break a pipe or
remove an element.

The cost of a plumbing snake is less than the amount of money you would
need to pay a plumber. To make it even worse when talking about money, the
plumber will remove the clog by using a plumbing snake. When purchasing
such a tool you will also get an instructions handbook. You can also opt for a
manual plumbing snake or one that is electric. This is based on preferences and
budget. The drilling element at the end is a rounded coil, which means that no

damage will be done to your pipes. Landlords actually find plumbing snakes to
be an investment that needs to be made. They can fix the sinks or toilets of the
tenants without a need to hire a professional. Snakes are also easier on the envi-
ronment when compared to some chemicals. We all get drain clogs so a plumb-
ing snake truly is an investment we should do. What do we have to lose? We
will spare money and get the job done with a plumbing snake and all is easy

and practical!

How to draw plumbing isometrics

Drawing plumbing isometrics can be done in various ways, depending on

what is easier for you. The only rule that needs to be respected is that it must be
understandable always for both yourself and others that are going to read it. In or-

der to do it properly you could consult an Engineering Aid. They usually suggest
that you draw the lines of the room with simple, fine, light lines. Then the pipe
diagram has to be drawn with dark, heavy lines in order to create the effect of a
transparent room, one that you can see into.

The method mentioned above can be difficult in field sketching. This is be-
cause it will require drafting room equipment. On the other hand, we can also
visualize the layout of the pipe by removing or sectioning from the drawing the

areas that are situated in front of what you actually have to show. In most cases
we can notice that plumbing isometrics drawings will leave out of the drawings
the ceiling and two of the walls, the ones that are not important.

Another method to draw plumbing isometrics is simpler than the ones men-
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tioned above. This is because you will end up showing the room as a partial floor
plan view. You simply omit the walls entirely from the drawing. The reason be-
hind doing so is that everybody knows that the walls are there but they are not
shown in the isometrics drawing in order to put an emphasis on the plumbing and
eliminate every detail that is not necessary. Also, a practical thing that can be dif-
ficult to some stands in laying out a 45 degree angle in isometric schematics. In
order to achieve this all you need to do is draw a square and then lay out the 45
degree angle. This will make it a lot easier to perform the degrees shift. You can
locate the chamfer by measuring equal distances from the corners that should be
in the drawing even if they are not.

The key element in drawing plumbing isometrics is to keep trying. You will
eventually get a lot better than you are now. Consult various isometrics drawn by
professionals and you will soon see that it is a lot easier than you previously imag-
ined it. Practice makes better and this goes for everything related to plumbing and
not just drawing isometrics.

How to perform a smoke test on sewer plumbing
Smoke testing is a process that is periodically performed as a part of an
ongoing sanitary sewer inspection program. It is utilized in order to identify ar-

eas that see clear water entering the system and that could be causing eventual
sanitary sewer backups. The test will see a non toxic smoke being forced into

the sewer plumbing of the neighborhood or in smaller areas. Keep in mind that
direct contact with this smoke can cause minor respiratory irritation so if there
are individuals that suffer from various respiratory conditions they should not
come in contact with the smoke.

Smoke testing forces air that is filled with smoke in a sanitary sewer line.
We are dealing with pressure so it will end up filling the main lines and any
other connections. If there are any leaks the smoke will appear on surface, thus
revealing possible places that show problems. Not much pressure is needed and
the minimum required is enough to overcome the pressure of the atmosphere. If
there are openings that can permit the smoke to follow them, smoke tests are ef-
fective, no matter the soil type, surface type or the depth of the lines tested.
The truth is that the most cost effective and efficient way to find out the loca-
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tions of the places where clear water enters the sewer system i1s smoke testing.
The good news is that it is becoming a nationwide requirement in order to lo-
cate clear water problems. This is beneficial as such situations can threaten the
ability to treat waste water and a lot of money is thus wasted by wastewater
treatment facilities. Another positive aspect of smoke testing is that it helps

people in locating plumbing leaks in buildings. We all know that sewer gases

can cause a lot of health problems so they need to be fixed as soon as they are
discovered.

If you want to stop smoke from entering your home you can run water
into the drains for around one minute. Smoke would thus enter your home in
remote situations like inadequate, defective or improperly installed vents, prob-
lems with traps, pipes, connections and seals. If you detect smoke in your home
while smoke testing you will need to contact a plumber as soon as possible in
order to deal with the problem. We wouldn’t want health problems to appear
and there 1s this possibility if smoke enters the home.

How to measure copper tubing and plumbing

Measuring copper plumbing and tubing is not difficult but you need to re-
alize that there are other aspects that you need to be aware of besides measure-
ments. This will aid you in getting the job done as fast and as good as possible.
The best part about it is that you will get better every time so do not be dis-
heartened if you make a mistake. Just keep your focus and try again. You can
not become a plumber over night as you can not get everything right the first
time you do it.

The measurement process is fairly simple. In order to realize how much
copper tubing and plumbing you need you will have to measure the distance be-
tween the new fittings and then add the makeup distance needed to extend into
the fittings. This will vary based on joint type: flared, compression, union or
soldered. The biggest mistake that people usually make is measuring wrong be-
cause of not taking into account these extra needed pieces. After measuring you
will need to cut the copper pipes and you should do this by using tubing cutters
or a hacksaw although the tubing cutter is better but sometimes there is not
enough space to use it so the hacksaw is the only alternative.

Pay attention to not damage the copper as you work because it is soft
metal. It is easy to damage so do not utilize vises or wrenches that can actually
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crush the metal. In most cases you will join copper tubing by utilizing solder-
ing. Soldered joints are always made by utilizing copper fittings with special
smooth interiors and internal stops or shoulders. The actual soldering requires a
propane torch, emery cloth, sandpaper, soldering flux, lead free plumber’s sol-

der and steel wool. Pay attention to never unite the pipes by utilizing solder that
1s not labeled lead free when you make various joints that are to be a part of a
potable water supply system or DWYV system. Also, if soldering is difficult be-
cause of the location of the copper tubing and plumbing you should utilize
compression fittings. They work well on both soft and hard-temper copper
tubes so there is nothing to worry about.

Although measuring is easy, soldering is not. You do need some experi-
ence to do it properly so if you think you can not do it or you fail you should
call a plumber.
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HPUJIOXKEHUSA

Ipuioxkenue 1

Russian — English Dictionary

A

aBapuIo JIMKBUIUPOBATh — to clear an emergency

arperaTt aBTOHOMHBIH JUIsl OXJIaXKAeHus Bo3ayxa — self-contained air cooler
arperar BEeHTUJIATOPHBIN — fan unit

arperar BOJ0OXJIaKaaeMblil — water-cooled unit

arperat BO3[lyXopacipeaenuTeabHblil — air distribution apparatus
arperar BO3lyIITHO-OTOIUTEINIbHBIN — air heater

arperat KOMIIPECCOPHO-KOHIEHCATOPHBIN C PETYIMPOBAHUEM JTABJICHUS —
pressure controlled condensing unit

aKKyMYJIATOP C OTPaHUYCHHEM 110 SHepromnoTpediiennio — demand-
limited storage

aKKyMyJIsiTOp TeroThl — thermal storage vessel

aKTUBAIIMS PEKUMaA MOIIHOTO OXJIAXJEHHUS WIH MOJIOrpeBa — activate
powerful cooling or heating

amopTtu3zatop — shock absorber

aHanu3 roprounx ra3on — fuel gas analysis

anmapaT HampaBJstonui (BeHTUIsATOpa) — guide vane assembly
amrapar razocBapouHbiii — autogenous welding apparatus

amrapar Jijisi OCaxJeHusl (KoaryJisiHT) — precipitator

anrmapar cyOIMMalMOHHBIN KOUIeKTOpHBIN — manifold drying apparatus
apMmaTtypa oTonuTeNlnbHas — heating mountings

apMmaTypa cMecHuTellbHasi — mixing tap set
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apmatypa TpyOonpoBogHask — piping accessories

acrtaruueckoe peryiaupoBanue — floating control

b

Oak HamopHbIi — head tank

0ak oxJaauTeNbHbINd — cooling tank

Oak momuThIBaroNIe Boasl — feed water tank

0aK pacIMpUTENTBHBIN paccoibHbIN — brine head tank

0ak TOIIMBHBIN — combustible tank

OaJlaHC TOTUIMBHO-dHEpreTudyeckuii — supply-demand balance
Oas1oH razoBbiid — gas bottle (cylinder)

Oanmax TpyOblI — pipe wrapping

OaHk ma”HHbBIX — data bank

0apaban dunptpa — filter drum

Oacceitn ms koarynupoBanus — flocculator

Oarapes BO3AyXO0OXJaauTelNs — air-cooler battery

Oarapes ocyluieHus KoHaunuoHepa — dry air-conditioning battery
OaTapesi KOHIUIIMOHEPa (TEII000MEeHHUK) — air-conditioning coil
Oatapes oTonuTenbHas — heating grid

OeciIoBHBIN — seamless

OJI0K KOHJIeHcanu — condensing section

OJIOK TeTrIon30SIIIMOHHBIN — block — type thermal insulation
o510k ¢puneTpoB — filter bank

00T 3akpersiomuii — fixing bolt

00aT HaTsHKHOM — clamping screw

oopar (crekio) — E-glass

Opak — deterioration
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0opb0a ¢ 3aapiMiieHuEM (¢ yMoM) — smoke (noise) abatement

OBICTpOJIeHiCTBHE — Snap action

BaroH — ucrepHa — rail tanker

BaroHeTka 3arpy3ouHas — charge bogie

BaKyyM — BOJIsTHasl XOJIOJI. cucTema — water vacuum refrigerating system
BaKyyM — IPOBO/JT — vacuum pipe

BaJl KapAaHHbI — drive shaft

BaJl KOJICHUaThIid — crankshaft

BaJ Hacoca — pump shaft

BaTa MUHepaibHasg — mineral (slag) wool

BBO/I JIOMOBOM — Service connection

BBOJI KOHTAaKTHO-3aMbIKaromuii — contact-closiure input
BEpTYyILIKa TuipomeTpuueckas — hydrometric wing

BEJIMUMHA TUIpocTaThuueckoro nasieHus — height of hydrostatic
BEJIMYMHA JeHCTBUTENbHAA — actual value

BeNIWYMHA 3aJjaHHas — set value

BeJIMUMHA UHOWIbTpALMU cpefuHsis — average specific infiltration
BeJIMUMHA Harpy3ku — application part-load value

BeIMYMHa HaTypanbHasg (Macmtad 1:1) — full scale

BeJIMYMHA HavYaJlbHas — cut-in point

BeJInYrHa HejpocTaroyHas — default value

BeIWYMHA Toporoas npenenbHas — threshold limit value
BEJIMYMHA YaCTUYHOM (HEeMmoJIHOM) Harpy3ku — part-load value

BEJIMYMHA YHEPrUu Tpedyemas — energy value target
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BEHTUJIb BAKYYMHBIN — anti-siphon valve

BEHTUJIb BOJOPETYJIUPYIOLIUI — pressure-operated cooling water valve
BEHTHWJIb TJIaBHBIN 3aMOpHBINA — main stop valve

BEHTWJIb JIBYXXO/0BOH — two-way valve

BEHTWJIb JpoccenbHbIi — butterfly valve

BEHTHUJIb JIJI1 cOpoca AaBlieHus: — compression release valve

BEHTWIb JJIsI ciiycka macia — oil drain valve

BEHTWIb 3alIOPHBIN BCACBHIBAOIIETO TPyOOMIpoBoia — suction line valve
BEHTWIb 3aIIOPHBIN HarHETaTeIHbHOro TpyoorpoBoa — discharge line valve
BEHTHJIh KOMOMHUPOBAHHBIN — joint valve

BEHTWJIb My(TOBBIH — sleeve valve

BEHTHJIL OOBOJTHOM — by-pass valve

BEHTWJIb MAPHBIN (111 HAITOJIHEHUS U OTIOPOKHEHUSI CUCTEMBI) — COM-
panion valve

BEHTUJIb ITPOTYBOYHBIN — purge valve

BEHTWIb IUIaBaroumii — float-valve

BEHTWIb cUb(oHHBIN — bellows valve

BEHTUJIb TEPMOPETYJIUPYIONINN — temperature expansion valve
BEHTWJIATOP OecLIyMHBIN — quiet — running fan

BEHTWISTOP B CUCTEME BEHTWISIIIUU — ventilating fan

BEHTUJISATOP BBITSDKHON — exhaust fan

BEHTWISITOP HarHeTaTeIbHbIN — air blower (plenum fan)

BEHTUJIATOP MPUTOYHBINA (KPBIIIHBINA WU B CTEHE)— power ventilator
BEHTHJIATOP MpOIIeIIepHBI oceBoit — helical fan

BEHTWISITOP C JIBYXCTOPOHHUM BcacbiBanueM — double-suction fan
BEHTWISTOP CUCTEMbI KOHJIUII. BO3TyXa IIEHTp. — central-fan air condition

BEHTUJIITOP TAHT€HLIUAJBbHBIN — cross-flow fan
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BEHTWISITOP TEIIOYTUIIM3AIlMOHHON cucTeMbl — heat recovery ventilator
BETBb TPYyOOIIPOBOAA — pipe run

BEIECTBA B3BEIIEHHBIE — solids

BEILIECTBO BsDKYIIEe — binder

BEIIIECTBO Toprouee — combustion medium

BEIIIECTBO Mapo3ajiepKuBarolee — water retarder

BEIIIECTBO PaCTBOPEHHOE — solute

BelecTBO cyxoe — dried matter

BUHT — SCIEW

BJIArOM30JISAIMS (THAPOU3OJIAIMS ) — moisture barrier
BIaroperyasatop — humidistat

BOJa MOJT JaBJICHUEM — pressure water

BOJIa MOANUTOYHAsA — make-up water

BOJIa TIPOCAYMBAIOIIIANLCS — seepage water

BOJIa CTOYHAas — waste water

BOJIOHArpeBaTesb ¢ IBOMHBIM KoprycoMm — double - wall water heater
BOJI0OXJIAIUTENIb aBTOHOMHBIN — self-contained water chilling
BOJ0OCHA0KEHUE aBapuifHOE — emergency water supply
BOJIOCHA0XKEHUE aBTOHOMHOE — owWn water supply
BO3J1yXOBOJ — trunk

BO3/IyX00XJIaJIUTEIIb — air cooler

BOMJIOK OUTYMHHU3UPOBAHHBIN — bituminous felt

BOJIOKHO TJ1acTMaccoBoe — synthetic fibre

Bpe3ka — cut-in

BpEMsI UCITOJIb30BaHUs YCTPOICTBa (cUcTeMBI) — operating life

BCaChbIBaHME BO3/yXa — air suction
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BCIIEHUBATh — foam
BTYJIKa — Spigot
BBI3BIBATh KOPPO3UIO — CauUSe COrrosion

BBIKJIIOUATENb MPEAOXpaHUTENbHBIN — safety cut-out

r
rpaayc xxectkoctu — degree of hardness
ra3 OaJlJIOHHBIN BBICOKOTO aaBieHus — high-pressure cylinder gas
ra3 rpeMy4uii — getonating gas
ra3 reHepaTopHbIii — producer gas
ra3 roprounii — fuel gas
ra3 xuakuil npupoansii — liquefied natural gas (LNG)
ra3 HEOUHUIIeHHBIN — crude gas
ra3 ckarblii — compressed gas
ra3 cxuxeHHbI — liquefied gas
rasrojipaep — gas container (tank)
razoananuzarop Jparepa — Draeger-CO-measuring apparatus
ra3oBas ropeiika ¢ 1yTbeM — blowpipe
ra3oBbIil KpaH — gas faucet
razoreHeparop — gas generator (producer)
razojyBka — gas blower
razornpoBoj — gas conduit
ra3omnpoBOJI MaruCTPaJbHBIA — gas main
razocHa0xeHue — gas supply
rarka — nut

raiika-3ariyiika — box-nut
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raika — KoJma4ok — cap nut

rapaHTUHHOE 00513aTeIbCTBO — surety bond

rapanTus kauectBa — quality assurance

reHepaTop AyroBoi cBapku — arc-welding machine

reosie3ucT — land-surveyor

repMeTu3alus — pressurization

ruapodop — air compressed water tank

IJIaJIKUI KOHEl TpyObl IpU pacTpyOHOM COEIMHEHUH — Spigot
mrymurtenb - choke (muffler)

ropesika — burner

ropioBuHa — throat

roprouee — combustible

rpaaupHs — water cooling tower

rpaduk i1 onpeesieHus: pa3MepoB TpyOoorpoBoaoB — duct sizing chart
rpaduk oToNUTENbHBIA — heating curve

rpeidep — tongs

TPYHTOBKa — prime coat

A

JaBJIeHUE Ha BXOjI€ (B cucTeMy) — initial pressure
JaBJieHHE Ha BbIXoje (13 ycTpoiicTBa) — head pressure
JaBJICHUE TIapa JJ1s oToIIeHus — heating steam pressure
JaBJICHUE TIPH pacueTHOM PEKHME — operating pressure
JaBJieHHe TpoyBouHOe — blowing-off pressure
naBiieHHne pabouee pacueTHoe — design working pressure

TaTbHOOOMHOCTH CTPYH — jet range
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namo0a 3amutHag — check dam

JaHHBbIE UCXOHBIE JIJIs1 KOHCTpYyHpoBaHus — initial design data base
JaTYUK — SENSOr

JEMOHTaX C COKpalieHueM oobeMa ooopynoBanus — shrink disassembly
JeTajab COeIMHUTENbHAS — connecting-piece

netanb 3nactuyHasg — O-ring

nuarpaMMa «J1aBJIieHuE — pacxo» — pressure-volume chart (p-v diagram)
auaMeTp TpyObl BHYTpeHHUM — bore of pipe

uiHa opedpenus TpyOsl — finned length

muHa crpoutenbHas — overall length

IHO — sole

nmobOaBka — additive

no6bIua raza — gas yield

703aTOp — measuring bin

JOKyMeHTalus npoektHas — shop drawing

JOKYMEHTAIMS TEXHUYECKAsI MEXKTY 3aKa3UUKOM M TIOJIPSTIHKOM —
specification form client-contrac

nomyck — tolerance

nocka TpyoHas B TermioooOMeHHuke — dished end plate of heat exchanger
JOCTYT JIJIsI TEXHUYECKOT0 00CITyKUBAHUS — maintenance access
npoccenupoBaTh — throttle

JyXOBKa razopas — gas baking oven

neiMococ — induced draft fan

JTBIMOXOJT TOMOBBIN — house chimney

E

eAMHUILIA JTaBJICHUS — pressure unit
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eIMHMIA U3MepeHus — unit of measurement
¢IMHUIIA COMPOTHUBII. BOJAOIPOHUIIAEMOCTH Yepe3 MaTepHaIIbl — rep pen
€MKOCTh TEIJIOBOTO aKKyMmyJiaTopa — integrated thermal storage capacity

E€MKOCTh peryiupytomas — buffer tank

K
»KaJII031 BEHTUISIIMOHHBIE — ventilating louver
XKapocTorkocTh — heat proofness
’KeJe30 OLIMHKOBaHHOE — galvanized sheet
&eno0 BoAoCTOUHBIN nojBecHor — suspended channel
JKECTKOCTh BOIBI — water hardness
*ecTh — metal sheet
*KecTh ToppupoBanHas —corrugated sheet
*ecTh ToJicronucToBas — thick sheet iron
KECTSIHIIMK — tinsmith (tinman)
KUJKOCTh NasiyibHas — soldering solution
KHUJIKOCTh pabouas — working fluid

»KMia kaOeabpHast — core

3a0yToBka — backfill

3aBUHYUBATH — SCTEW

3armymath — choke

3ariynika Bo3/lyxo3a00pHoOro yctpoiictBa — air intake blank
3ariynika kjaamnana — valve plug

3ariynika Tpyosl — pipe plug
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3arpy’kath TOIIUBO B TOTMKY — stoke

3arpyska guibTpa — filter bed

3arps3HEHHUE OKPY Karollen cpeibl — environment pollution
3arpsizHenue punbtpa — choking of the filter
3arpsi3HATH — contaminate

3arpsi3Hsoni — pollutant

3aJIaHHBIN — preset

3aJBMKKa 3arnopHas — shut-off slide valve

3a/IB>KKa KIIMHOBas — key valve

3aaBMKKa MydToBas — socket slide valve

3aKUraHue — ignition

3akuM — clamp

3aXuUM 000iMbI — clamp bracket

3aKMM COEJIMHEHUsI — connecting clamp

3azemiieHue — bonding (grounding)

3a30p — clearance

3annuBaHue — siltation

3aKajauBaTh — quench

3aKJenbIBaTh — rivet

3aKOH COXpaHEHUs SHEPIHH — energy conservation law
3aKOHOMEPHOCTH — regularity

3aKperusTh — fasten

3aKpydMBaHuE — torsion

3aKynopuBaTth — plug

3aJI0roBasi rapaHTHs TEHJIEPHOTO MpeokeHus — a bid security

3aMasKka — putty
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3amasKa yIoTHsomas —sealing putty (stopper, mastic)
3ameHuresb — dummy product
3aMbIKaHue KOopoTKoe — electrical fault
3amachl — reserves

3amiatka — patch

3arnoTeBaHue — sweating

3anpaBiiATh — charge

3apsanka ¢puibTpa — filter filling

3aclioHKa 3anopHas — shutting clap
3aCJIOHKa — ABWKOK — slide damper
3acopsTh — clog

3aTBOP BO3AYIIHBIN — air pocket

3arpatbl Ha paboTy — working charge
3aTSTUBATH — SCIEW In

3auekanka cBuHIIOM —caulking of the lead
3aIlUTa OT KOPPO3HH — COrrosion protection
3aIUTHBIN KIIammaH — pop valve

3BEHO TpyOoIpoBoja — pipeline section
3MeeBUK — pipe coil

3HaK kadecTtBa — mark of quality

307a — ash

30H]1 — probe

30HT BBITSKHOM — exhaust hood

3youiio —chisel
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U30BITOK — €XCesS

U3BECTHSIK — limestone

u3rud — bending

u3nom — fracture

u3MeHeHue Harpy3ku — load variation
U3MEpEHUE TPYyOhl — pipe sizing

n3HOC — abrasion

u3orurica (JIMHUSl ypoBHs) — contour line

MHJICKC OTKJIOHCHHS JOMYCTHMBIN (KadecTBa BO3AYIIHOM cpenbl) — predi-
cated mean vote

WHJIMKATOp TOTOBHOCTHU — stand-by indicator

WHXKEKIMA BO3/lyXa (HarHeTaHue) — air injection
UHXEHEP TEeIIOTEXHUK — heat engineer
uHKeHep-uncnekrop — field engineer

UHXEHEP — MIPOECKTUPOBIIMK — project engineer
WHXEHEP — CAHTEXHUK — sanitary engineer

MHCIIEKTOp IO OXpaHe Tpya — site agent

WHCTEKIMS cTpoeHu — check up inspection
WHCTPYMEHT U3MEPUTEIbHBIN — gage

WHTEHCUBHOCTH TATH (cuiia Tsru) — draught intensity
ucrapeHue — evaporation

ucrbITaHue Tuapasnuyeckoe — hydraulic test (water test)
UCTIBITaHNE UHAYKTUBHBIM MeToAoM — eddy current test
UCIIBITAHUE TPYOOIIPOBOIOB MO/ JIaBieHUEM — pressure test of piping

UCIIBITaHUE IKCIUTyaTallMoHHOe — performance test
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KkpaH (nanuesbiid — flange tap

kapkac — horse

KaJopuMeTp (U1 U3MEPEHUs TEII0ThI) — colorimeter
KaMmepa BeHTISIIMoHHas — fan chamber

KaMmepa CMECHUTEIIbHAs (BO3BPATHOTO BO3/1yXa paclpeaeInTeIbHas) —
return air plenum

Kamepa BcachiBaroias — suction box

Kamepa BhITsDKHas — exhaust chamber

KaMmepa KIMMaTH4eckas uccieaonar. — environmental test chamber
KaHaJI JIsl IPOKIIaKu TpyO — pipe gallery

KaHas i cTouHbIX Boj — foul water sewer

KaHaJl oTonuTeNbHbIN — heating flue

KaHaJ Mo/Iauu KOHAUIIMOHUP. Bo3ayxa — air-conditioning supply duct
KJIalTaH aBapuMHBIA MpeIoXpaHUuTEIbHBIN — emergency — relief valve
KJIalTaH aBTOMAT. JIJIs CITycKa BOo3ayxa — automatic ventilation valve
KJianaH 0e3 u3MeHeHus HamnpasieHus TeueHus — direct flow valve
KJIaTaH MPOOKOBBIN OTONMUTEIBHOM CUCTEMBI — firing valve

KJIalaH NMOTUIaBKOBBIN BBICOKOTO (HU3KOTO0) naBiienus — float high (low) -
pressure valve

KJTIOY TaeuHbIi — screw key

KJTIOY pa3BOJIHOM — spanner

KoJieHO TpyOorpoBoja — bend

KOJIEHO TpYyObI — pipe bend

KoMIpeccop 070K — kKapTepHblid — monoblock compressor
KOHJIEHCATOp Mmapa — steam condenser

KOPPEKTUPOBOYHBIE PACUETHI —
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KOppo3uiiHOCTh — corrodibility

KOPPO3UOHHO — CTOMKHUH — anti-rust

KOTeJ OOJIBIIION Mpou3BoaUTENIbHOCTH — high-capacity boiler
KoTenbHas — boiler house

Kod(pdunMeHT Tone3Horo aecTeus — performance factor
KpaH BOJIONIPOBOJIHBIN — water tap

KpaH ra3oBbIi — gas — tap

KpaH 3a00pHbIii — stop cock (faucet)

KpaH My ToBbIH — sleeve cock

KpOHIITEHH — stand

KpBIIIIKa Jia3a Kojo/ia — manhole cover

KPIOK 1 TpyOBI — pipe hanger

JI
na3 i1 o4ucTk — cleaning door
namria OeH3UHOBas TasuibHas — gasoline soldering
JMHUS BcachIBaromias — suction line
JUHUS BBIOPOCHas (ropsiuas) B X0JIOAHOM cucTeme — hot gas line
JUHUS ypaBHUTENbHAS (TpyOompoBoa) — equalizing line
nonacthk BeHTUIsITOpa — flexible blade
noxe (ocHoBaHuUE) TpyOorpoBoja — pipeline bed
JIOK BEHTWISIIMOHHBIN (oTAymuHa) — breather hole
JIOK CMOTPOBOI — manway

JTy>KeHue — tinning
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masyt — fuel oil

MaH)XeTa pe3nHoBas — rubber collar

Macjio otTonuTenabHoe — heating oil

Mepa 4yBCTBUTEIHLHOCTH YCTpOUCTBa (Tipubopa) — ratio
MecTo yTeuku — leakage point

MEIIIOK BOJISTHOM B TpyOompoBojie — water pocket
MHOroTpyOHbIN — multitubular

MojiepHU3anus - retrofit

MOHTaXx (cOopka B 1iexe) — shop assembly

MOIIIHOCTh OTOMUTENHHOM YCTAaHOBKH — output rating
MOIIIHOCTD TOJI€3Has JIJIsl IepEMEIICHHUS BO3IyXa — air pOwer
mydTa ¢ pe3ndoii — threaded sleeve

mydrta cBapHas — welded socket

MydTa TpyOOnpoBOIa Ha CTHIKE — pipe coupling

H
Ha0Op clecapHO-MOHTAXHBIX HHCTPYMEHTOB — machinist’s kit
Harpy3ka oTonurtenbHas pacuetHas — design heating load
Harpyska mno razy — gas load
Harpy3ka TerioBas — thermal load
HacTpoiika — adaptive control
HeJoCTaTOK Bo3ayxa — deficiency of air
HencrnpaBHOCTh — malfunction
HUMMeab — nipple

HUTh HakainBaHus — glow filament
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HAcOC [UPKYJSIIUOHHBIN — rotary pump
HAcoC IIECTEPEHYATHIN — gear pump

HOpMa TeronoTpedenus — fuel input rate

Q)
o0epThIBaroOIas TEIJIOU30IAIIUS — batt insulation
o0ecredyeHre KOMIbIOTEPa MporpaMMHOe — computer software
oOecrieueHne MOCTOSTHHOTO JaBJieHus komiipeccopa — safety cylinder head
oOecreunBaTh OECIIYMHOCTh — improve quietness
00J1acTh U3MEPEHUS — measuring range
obnacTh paboTHI — operating range
oOnuitoBKa orueymnopHas — refractory lining
oOmaska — rendering
oOHOBIIeHHE — renewal
obopyaoBaHue 1oMoBoe — house installation

00opyTOBaHKE [T OXJIKICHHS U HarpeBa KOMOMHUPOBAHHOE — COM-
bined cooling - heating equipment

o0opyI0BaHUE 71l OUMCTKHU BO3ayXa — air cleaning equipment
000opyaoBaHue NbLIeoYUCcTHOE — dust separation equipment
000pyI0BaHUE CAaHUTAPHO — TEXHUUECKOE — sanitary installation
obocHoBaHHOCTb — Vvalidity

00paboTka (ourcTKa) BOJBI — water treatment

oOpa3oBaHKe HAKUIK B KOTJIe — scale formation

oOpa3oBaHue My3bIPHKOB Tapa — nucleation

oOpa3oBaHue TpeluH — cracking

o0cITy>KMBaHUE U MPODIIAKTUUECKUN PEMOHT — maintenance

o0bem otaruinBaeMbiii — heated space
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OKpacka aHTUKOppO3UiiHas — antirusting paint (protective coating)
OCHOBHBIE XapakTepucTuku — performance data

otoop mpod — collecting of samples

oTOOpTOBKA KpOoMKH TpyOb! — beading of the tube end
OTBETBJICHHE BO31yX0Boja — branch duct

OTKJIOHEHHE TemIiepaTypsl — temperature deviation

OTKJIFOUEHUE TI0 JTUMUTY nToTpedseHus: — demand limit tripping
OTKJIIOUYEHHE 10 pa3HOCTH aaBieHus — pressure differential cut-out
0Tpe30K TpyOompoBoaa — duct section

oxpaHa TpyJa — occupational safety and health

OIICHKa KadecTBa — quality assessment

OIIMHKOBBIBATH — galvanize

na3 — slot

narika — solder

naiika — cBapka — braze - welding

nakJis — oakum tow

nap — steam (vapor)

apoOHENPOHUIIAEMbI — water-vapor permeable
nepernaj JaBjieHus B 0atapee — battery pressure drop
neHbKka — hemp

NepBbIN 3aKOH TEPMOJIMHAMUKH — equivalence principle
neperpyska — overload

nepepacxo]i Boasl — waste of water

nepuo/] OTONUTENbHBIN — heating period
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OBOPOT TpyOsI — bent pipe

MOTPEIIHOCTH — accuracy

nocTtaBka ToriuBa — fuel supply

MOCTYyTUICHHE TETUIOTHI — heat gain

peaoTBpalieHne pa3pbiBa TpyOsl — pipe burst control
puOOp U3MEPUTEIIbHBIN — gauge

npoOka Bo3AyIlIHAs B TpyOornpoBoie — air block

npokIazika TpyoonpoBoa — installation of pipe

P
paauaTop ra3oBbIiii — gaz radiator
paauaTop u3 pedpuctsix TpyO — finned — tube radiator
pacxojibl HakaaHbie — first cost
pacuer Bo3ayXoBoJioB — duct sizing
pe3nOa TpyOHas — pipe thread
petika HuenupHas — leveling staff
pecuBep — receiver
penieTKka BoITsDKHaAs — exhaust grille
peneTku TpyOHble — pipe grids
pemetka TpyOHas dnanueBas — raised-face flange

psan Tpyo — bank of tubes

caxa — smuts
canbHUK — stuffing-box

cOopka pyuHas — setting-up
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cbopka 3aBojckas — factory mounted

cBapka (ky3HeuyHas ) — welding (hammer-welding)
CBapKa BHaxJIeCTKy — lap-welding

cBapka ayroBas — arc welding

CBapKa KOHTaKTHas — resistance welding
cBapka masiieHueM — fusion welding

cBapka pyuHas — manual welding

CBapka cThIKoBas — butt-welding

cBapka ToyeuHas — spot welding

cBapka xoJsoaHas — welding without preheating
cBepauTh — drill

CBEPXITPOBOIUMOCTH — superleak

CBOMCTBA 3KCIUTyaTallMOHHbIE — running ability
cBsa3ka — bundle

croH — close nipple

ce0ecTOMMOCTh — owing cost (prime cost)
ceUIo KiaraHa —valve seat

CeTh Ta3oBas — gas network

CeTh TPyOONpOBOJIOB — pipe network

ceyeHue TpyOhrl MonepeuHoe — cross-section of pipe
cugoH — siphon (trap)

CKBakrHa OypoBas — bore hole

ciecapb — MOHTaXHUK — fitter

ciuB — sink

cMma3ka — lubricant

cMera — estimate
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coeguHeHne ObicTpopazbeMHoe — quick-release coupling
COeIMHEHNE BUHTOBOE — screwed joint

COEMHEHHE BO3TyXOMPOBOJIOB pe3r00oBoe — grooved joint piping
coeaunenue rudkoe — flexible coupling

COeIMHEHHE 3aKyienoyHoe — riveted joint

coenuHeHne myprooe — hub and spigot joint

COoeIMHEeHMe nailkoi — joint soldering

coennHeHune pe3roboBoe — threaded joint

coeauHeHue pactpyonoe — flared joint

coeIMHEHNE THTa «TpyOa B TpyOe» — male connection
coenunenue ¢anmeBoe — flange connection
COOTHOIIIEHNE KOMIIOHEHTOB cMecH —ratio of components
coImIo — nozzle

CTaHOK JUIsl pa3BajbLOBKU TPyO — pipe-expanding machine
CTaHOK TpyOoHape3Ho# — pipe-threating machine

CTaHIMs BOJOMPOBOIHAS HacoCHas — water works

cTOK — outlet

cTosik — down riser

cxeMa TpyOornpoBoJIoB — piping diagram

CYETUYHK ra30BbIM — gas counter

T
TeMrieparypa npeaenbHas — limit temperature
TeMIiepaTypa padbouas — operating temperature
TEII0EMKOCTh — heat capacity

temion3oisanusa — thermal insulation
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teriomep — heat flow meter
TeriooTAaqa — heat transfer
TertonoTpedieHue — thermal input
TEIJIONPOBOAHOCTH — conduction
Tepmoperynarop — thermo-hydrograph
Teub BOJLI — water leak

TpyOa OecioBHas — seamless tube
TpyOa BogoctouyHas — drain baffle
TpyOa rogpupoBanHas — corrugated pipe
TpyOa npIMoBasi — chimney
TpyOomnpoBo — conduit

TynuK TpyObI — sack-pipe

TAra J6IMOBOM TpyOb! — draught of chimney

yBIaXHUTENb — humidifier

yTOJI OTKJIOHEHHUSI BO3yIIHOTO MoToKa — air flow angle
yKazaTesb YPOBHs MOIuIaBKoBbIN — float gauge
yMsITUeHHE BOJbI — water softening

YIUIOTHATH — COMPIeESS

ypOBEHb IPYHTOBBIX BoJ — ground water level
ycuienue — amplification

yCTpaHeHue — removal

YCTPOMCTBO ApoccenbHoe — air splitter

yTeuka raza — gas leakage

YTHIU3AIMS — recovery

148



y4acTOK TPyObI — piping tract

ymiep6 —spoilage

()

(dbakTOp IPOU3BOAUTEIHHOCTH OTOMIUTENHHOTO ce30Ha — heating seasonal
performance factor (HSPF)

GuUIbTp a3p0301bHBIN BO3AYIIHBIN BhicOKOdhPexTrBHbIN — HEPA filter
droc s maitku (MsSrkum npunoem) — soldering flux

daroc g maiiku (TBEpABIM npumnoem) — brazing flux

dbopcynka mazyTtHas — oil burner nozzle

bponT cybmumaruu — sublimation front

XJIaJiareHT — coolant

xoJ1 xonoctoi — idling

xo11 pabounit — working stroke
xjopupoBanue — chlorination

XOMYT Jutst TpyO — pipe clip

1

1ex cOopouHsbIil — assembly room

IIUPKYJIAIMS BOJBI TpUHYAUTEIbHAS — assisted circulation
KT HarHeTanus — discharge cycle

ITMKJI TOCTOSTHHOTO JIaBJICHUS — constant-pressure cycle

UK padouuii — run cycle
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|
YacTH 3alacHble — appurtenances

4acTh Ha TpyOompoBo e (hacoHHAs C peryJIupoBaHuEM MOTOKA IO OT-
BeTBJICHUAM — diversion pipe fitting

yeptex — draft

yepTex B ABYX Mpoekuusx — elevation drawing

yepTex MpeaBapuTeNbHbIN (3cKu3) — preliminary drawing
yepTex ¢ pazmepamu — dimensioned drawing

yepTex Tonorpaduieckuii — topographic survey

yepTuTh rpaduk — graph

mar pe3p0nl — pitch

naiioa — washer

[raxrta BeHTWISIMOHHas — ventilation shaft
nuiak — slag

niam — dirt

IIaHr — hose

HINUHACTB KilanaHa — valve spindle

IIITOK KJIaraHa — valve stem

HITYLIEp BBITSKHOM — outlet piece

IIyHT — shunt

IIypYyTH — SCTEW

11|

mie0eHb KOKCOBBIN — broken coke

miesiounoit — alkaline
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iesb JJ1sl Ipoxoja Bo3ayxa — air slot

IIUT pacrpeaenuTeNbHbiid — switchboard

AKCIIEPTHU3A — reVieEwW

JKCIUTyaTalus — maintenance

AJIEMEHT KOHTPOJbHO-U3MEpPUTENbHBIN — control detecting element
AJIEMEHT HarpeBaTelbHbI — heating element

sMallb rJ1a3ypoBaHHas — vitreous enamel

a¢ddexT napHuKOoBBIN — greenhouse effect

s pexTUBHOCTH MOTJIONIEHU MBUTH — atmospheric dust spot efficiency

s dexTuBHOCTH OunCTKH — clarifying efficiency

A

AJIepHO-MarHUTHBIA PE30HAHCHBIN TepMOMETp — nuclear resonance ther-
mometer

SITOBUTBIN — pOiSONous

A7IpO KOHACHCAIMU — condensation core
saeiika — cell

SIIUK — Cas

AIKMK YToJIbHBIA — bunker
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Symbols:

Symbol
A area
electrical current
Af  floor area
physical constant
A, cross-sectional area of gutter
Ay area of water flow at gutter outlet
A, roof area
A,, walling area
AET allowed exposure time
B  building envelope number
sound reduction index
Bf physical constant
b  barometric pressure
C  fuel cost per appropriate unit
C carbon
C1, C2

Ci interior air pollution

constant

Cy outdoor air pollution

C, room concentration

C, supply air concentration
Ct concentration after time T
C3 electrical load

clo clothing thermal insulation
C, ventilation coefficient
CO2 carbon dioxide

D  gutter depth

DI directivity index

DU demand or discharge unit
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Description

dB
dB
bar

decipol
decipol
%

%

%
Wm®

%, ppm
mm
dB

Ipuioxenue 2

Units



d pipe diameter m or mm

distance m
Ap difference of pressure N/m’
d.b. dry-bulb air temperature °C

decipol air pollution from one
standard person

E  emissivity

Emax maximum available evaporative

cooling W

EWCT equivalent wind chill
temperature °C

EL equivalent length m

EUPF energy use performance factor
F  radiation configuration factor

Fg fractional area

Fn Marston bedding factor

F, factor of safety
f
G

frequency Hz
gradient
moisture mass flow rate kg/m’®
pollution load olf/m
GCYV gross calorific value MlJ/kg
GJ energy gigajoule
G  gravitational acceleration m/s’
air moisture content kg water/kg dry air
H  height m
HSI heat stress index
Hz frequency cycle/s
h  time hour
J energy joule
K  absolute temperature kelvin
K1 K2  constant
kg mass kilogram
kj energy kilojoule
kW power kilowatt

153



kWh energy kilowatt-hour
L load factor

LH latent heat of evaporation kW
1 length m
LPG liquified petroleum gas
M  metabolic rate W
MF maintenance factor
M] energy megajoule
MW power megawatt
m length metre
mm length millimetre
mu diffusion resistance factor
N air change rate h-'

force newton

number of occupants

NR noise rating dimensionless

nf number of storeys

olf concentration of odorous pollutants

P pressure pascal

permeance kg/N

P carbon dioxide production

Pa pressure pascal

PD percentage of occupants
dissatisfied %

Ps vapour pressure pascal

Q fluid flow rate m’/s or 1/s
power kW
geometric directivity factordimensionless

Q. convection heat transfer W

Qe extract air flow rate m’/s

Qex exhaust air flow rate m’/s

Qf fresh air flow rate m’/s

of fabric heat loss \W

QHWS hot water service power kW
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Ql
Qp
Q:

Qu

o o

Ra

leakage air flow rate m’/s

total heat requirement W

radiation heat transfer W
recirculation air flow rate m’/s

heat flow through fabric W
ventilation heat loss W
water flow rate kg/s
resistance thermal m’K/W

room sound absorption constant
combined resistance of

pitched roof m’K/
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