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BBeaAcHHue

KenaHue UMeTb YIOTHOE KPaCUBOE XKWJIMILIE CBOMCTBEHHO BCEM
JonsaM. Ho xxumnuiiie ToKHO 061agaTh onpeaeeHHbIM KoMbop-
TOM U B IEPBYIO OYepenb OBITh TEIILIM HE3aBUCUMO OT TOTO, B
KaKOM KJIMMaTMYeCKOM paiiloHe CTpaHbl OHO TTIOCTPOCHO.

OrorieHue, KaK CpeJCTBO CO3MaHUs HEOOXOAUMBIX KOMGbOPT-
HBIX YCJIOBUI, BO3HUKIIO B JApeBHEMIIINE BpeMeHa 1 ¢ TeX Iop
SIBJISIETCST TIOCTOSTHHBIM CITYTHUKOM YeJIOBEKa.

CucTteMbl TEIJIOCHAOXEHMS IJIUTEIbHOE BpEeMsI pa3BUBAIMCH
LIEHTPAJU30BaHHO, T.€. HA OCHOBE CTPOMUTEIbCTBA TEILJIODJIEK-
TpoueHTpaneil (TOL), paliloHHBIX, KBApTaJIbHbBIX, MOCETKOBbIX
KoTeTbHBIX. [TpK 2TOM ITOCTOSTHHO COBEPIIIEHCTBOBAJICS HanboJiee
TPYIOEMKUI, TOPOTOCTOSIINI M OTBETCTBEHHBII MPOIECC —
CXKUTaHUe TOIIMBA, YTO MO3BOJISITIO 3KOHOMUTH 9HEPTOPECYPCHI.
LlenTpanu3oBaHHOE TETLIOCHA0XEeHUE TPeOyeT MPOKIaIK/ pa3BeT-
BJIEHHOM CETH IMOA3EMHBIX MM Ha3eMHBIX TeTUIOIPOBOIOB, 00e-
CITeYMBaTh UX HAJIEKHYIO TETJIOU30JISILINIO, 3aLIIUTY OT KOPPO3UU 1
MeXaHUYeCKUX MOBPEXKIEHUI TTPY JUTUTEIbHOM SKCTuTyaTaiu. Bee
9TO PE3KO YIOPOXKAET CTPOUTEIBCTBO, YCJIOXHSIET 9KCIUTyaTalluio U
peMOHT. OCOOeHHO HEMPUMEHUMO LIEHTPATM30BaHHOE TEIIOCHA0-
>KEHUE JIJIST OTOTICHUST MHAMBUIYaTbHBIX TOMOB B CEJIbCKON MECT-
HOCTH 13-3a 3HAYUTEIHbHOU YIaJIeHHOCTH ITOTPEOUTEIS TETJIOBOIM
sHepruu ot ucrouHuka (TOLL, kotenbHoi1). B cuiy aToro Haubonee
palMoHaJbHBIMU CUCTEMAaMU JUISI OTOIIEHUST YACTHBIX SKMJIBIX
CTPOEHMIA CIEIyeT CIMTATh MECTHBIE CUCTEMbI OTOTLJICHUSI.

Hacenenue Hepenko UCTIBITHIBACT 3aTPYAHEHUST TIPU BBIOODE
palMoHaIbHBIX KOHCTPYKIIMI TIeueil, 0COOEHHO JIJIST COKUTaHUsI
npupoaHoro rasza. [1pu razudukanum, 0COOEHHO B CEIbCKON
MECTHOCTH, a TaKKe MHIAUBUAYATbHBIX U MAJIOITAXKHBIX TIOCTPO-
€K, Topa3io 9KOHOMUYHEE MEPEBOAUTh CYIIECTBYIOIIME TTeYU
Ha ra3oBoe OTOIUIEHUE, a HE MPUOOPETaTh U COOPYXaTh HOBbIE
KOTJIbI (Me4n).

3HAYUTETbHOE BHUMAaHNUE B KHUTE YIEJSIETCS ONMUCAHUIO U
YCTPOMCTBY CHCTEM BOJISHOTO OTOIUICHUSI C MCITOJb30BaHUEM
OTOTIUTEJIbHBIX Y OTOIUTEILHO-BAPOYHBIX KOTJIOB 3aBOICKOTO
M3TOTOBJIEHMSI, paOOTAIONINX HA TBEPIOM, XKMIKOM U ra3000pa3-
HOM TOTUIMBE, TP MOHTaXke KOTOPBIX MCKJTIOYAIOTCSI TPYIOSMKIE
KycTapHble pab0Thl. ACCOPTUMEHT OTOIUTEIBHBIX YCTPOMCTB ISt
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

IMOCTOSTHHOT'O I BpDEMEHHOTO OTOILICHUSI MHAMBUIYaIbHbBIX TOMOB
B ITOCJIeIHEE BPEMsI CYILIECTBEHHO pacIipuiics. B kHure rmpuBo-
JIITCSI OCHOBHBIE TTapaMeTPhl BOJIOIPEMHBIX KOTJIOB, BO3MYLIHBIX
KayiopudepoB, Ta30BbIX KAMUHOB U T. II.

B c¢Bs13U ¢ TPyn0EMKOCTBIO paObOT IT0 MOHTAaXy CUCTEM BOASIHOTO
OTOIUICHUS U TOPSTYETO BOJIOCHAOXKEHMSI HEMAJIOBaXKHOE 3HAYCHUE
MMEET YMEJIOE UCIOIb30BAaHNE PALIMOHAIBHON TEXHOJIOTUU TIPO-
M3BOJCTBA CJIeCapHbIX, CAHUTAPHO-TEXHUYECKHUX M CBAPOUYHBIX
pabor.

CuCTEeMbl OTONACHMSA AOMA

B ycioBusX cypoBOTro pocCHiCKOIro KjiuMmara BOIPOC OTO-
TUICHUS SBJSIeTCS], 03 COMHEHUs, OMHUM M3 BaXKHEUIIUX IS
BJIaJIe/IbLIEB YACTHBIX JOMOB 1 KOTTeaKel. TpaaiuliuoHHbIe ey
Ha TBEPAOM TOIUIMBE HE CIOCOOHBI CIIPABUTHLCS C 0OOTPEBOM
Jlaxke TOBOJIbHO CKPOMHOTO 3arOpoJIHOTO I0Ma, a MOJAKII0UeH1e
K LIEHTPaJM30BaHHOM CETU TEeMIO0CHAOXEHUS (TOPOACKON WU
MOCEJKOBOI), KaK MpaBuI0, He MPEACTaBISIETCSI BO3MOXKHbBIM.
I[TosToMy 4TOOBI OOECIIEUUTh B YACTHOM JOME TEIJIO U YIOT B
TeYeHHEe BCEero roja, n1axe B CUJIbHbIE MOPO3bI, CAMBIM MPUEM-
JIEMBbIM BapUaHTOM OyIeT UCIT0JIb30BaHE aBTOHOMHOI CUCTEMbI
OTOILJICHUSI.

CyllleCTByeT TPHU OCHOBHBIX CXE€MbI OTOIMJICHHUA:

1. TpaguuMOHHOE, KOTa XXUIKU I TETUIOHOCUTEIh HATpeBaeTCsI
B KOTJIE, 3aTeM, IIUPKYJIUPYs 110 CUCTEME TPYOOTTPOBOIOB U paivia-
TOPOB, OTAAET TETUIO OTATLTMBAEMbBIM TTOMEIIIEHUSIM.

2. BozmyiiHoe oTorieHre, KOT/Ia B KQUYeCTBE TEMJIOHOCUTEIIS
WCTIOJNB3YETCST BO3MYX, MOJaBaeMbIil TTOCIIe MOA0TPeBa B OTAILIN-
BaeMble TIOMEIIIEHUST TIO BO3yXOBOIAM.

3. [IpsiMoe aeKTpUIecKoe, KOTIa HarpeB MOMEIIEHUSI OCYIIeCT-
BJIsIETCSl O€3 TEeTJIOHOCUTENST — MH(MPAKPACHBIMU U3JTydaTesIsiMu,
9JIEKTPOKOHBEKTOPAMU U TIPOUMMHU ITPUOOPAMU, B KOTOPBIX AJIEKTPU-
yeckast SHEPTUST HEMTOCPENCTBEHHO MPeo0pasyeTcsl B TEIIOBYIO.

[MockonbKy ABE TIOCIIEAHUX CXEMBI OTOTUIEHUST Y HAC B CTpaHe
JIO CUIX TIOp CUMTAIOTCSI 9K30TUKOM (X0Ts B 3anaaHoit Espore, Ka-
Haje u CILIA BrioHe ycrienrHo KOHKYPUPYIOT C TPAJANITMOHHBIMU
crucTeMaMm), MbI yJIeJIUM BHUMaHUe, TIPEX/Ie BCETo MepBOii cxeme,
OCHOBAaHHOU Ha LIMPKYJISIIINY KUIKOTO TeTJIOHOCUTETS.
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CospemeHHue CHMCTEMbl OTOMACHMA

Takue cuCTeMbl OTOIJIEHUSI U TOPSIYETO BOIOCHAOXKEHUS ISt
YAaCTHOTO JIOMa BKJIIOYAIOT B ce0s1 HarpeBaTeIbHbIE MPUOOPHI,
TPYOOTIPOBOIBI, PETYIUPYIOIILYIO, 3alIOPHYIO U BO3AYXOCITYCKHYIO
apMmatypy. ICTOUHMKOM Teria B CUCTEME CTyKaT KOTJIbI Ha Pa3HbIX
BUIax TorMBa. KoTes HarpeBaeT XXuaKuii TeMIOHOCUTENb (B Kave-
CTBE TEMJIOHOCUTEJISI UCTIONIb3YEeTCs CIeIMalIbHO MOArOTOBICHHAS
BOJA), MOCTYMAIOUIMIA 3aTeM MO TPYOaM K KOMHATHBIM paariatopam
(6atapesm). [TpoTekatolluii Mo paauaTopy TEMJIOHOCUTEb OTIAeT
4YacTh Terjia B KOMHATy, 3aTeéM BO3BpalllaeTcsl OOpaTHO B KOTEJI.
DTOT KPYyroBOPOT TEIJIOHOCUTEIS, TTOJIEPKMBAeMbIi 1IUPKY-
JISUMOHHBIM HacocoM, obecrieunBaeT Haubosee 3(pPeKTUBHbIN
TEIUIOOOMEH B CHCTEME.

YCTpoiCcTBO CUCTEMbBI OTOILJIEHUS TOJKHO OBITh ITPETYCMOTPEHO
YK€ Ha 9Tanax NpoeKTUPOBAHUS U CTPOUTENBCTBA foMa. [1pu rpo-
BOJIKE BCEX HEOOXOMUMBIX KOMMYHUKAIIMI B YK€ MOCTPOSHHOM
3MaHUU HEM30EXHO TIPUIETCS TTPOJIEIIbIBATH OTBEPCTUS B CTEHAX U
nepekpuIThsix. KpoMe Toro, Mo KOTIbl B HANOJbHOM UCTIOJTHEHUY
TpedyeTcs MPeTyCMOTPETh OTAEIbHOE MTOMEIIEHNE — KOTEJBbHYIO.
Ecnu Takoe nmomelieHue MpoeKToM He TPEAyCMOTPEHO, TO KOTEN
MOXHO YCTAaHOBUTbH B BAHHOI KOMHAaTe MU Ha KyxHe. B manHHOM
ciydyae ynoOHO UCIOIb30BaTh HACTEHHbIE MOMEIIU.



COBD@MCHHble CUCTEMbl OTOMAEHMNS

Cucrema OTOIUIEHUST MOXKET ObITh OTHOKOHTYPHOM U ABYXKOH-
TypHOi1. OMHOKOHTYpHAsI CHCTeMa OTOIUICHUS MpeaHa3HavYeHa
TOJIBKO JUISI OTOTUIEHUS TIOMEIICHUI, a IBYXKOHTYpHasl, TIOMUMO
OTOILIEHMSI, HAarpeBaeT BOAOIPOBOIHYIO BOJLY.

Js "HOUBUAYaTbHBIX JOMOB TUTomanbo 10 200 M2 MOTYT OBITH
HCIOJIb30BaHbl IBYXKOHTYPHBIE KOTJIBI MOIIHOCTHIO 10 30 kBT,
COBMEIIIEHHBIC C IMPKYISIIMOHHBIMU HACOCAMU M PaCIIMpPU-
TeJIbHbIMU Oakamu. B momax OGosblieli miolaau Lejaecooopa3sHo
YCTaHaBJIMBaTh OMHOKOHTYPHbIE KOTJIbI OOJIBIIE MOIITHOCTH, a ISt
MPUTOTOBJICHUS TOPsTYEii BOIBI MCITOJIb30BaTh EMKOCTHOI Ooitep
WJIY TUTACTUHYATHII TEIJI000OMEHHUK.

B n1BYXKOHTYpHOI crcTeMe OT/e/IbHAas TPyOKa C TeIUIOHOCUTEIeM
(cBOEro pojia HarpeBaTeIbHbII 3JIEMEHT B BUIIE CITMPaJI) HarpeBaeT
BOAY B criellMaibHOM 0ake — HaKOMUTEJbHOM BOJOHArpeBaTelie.
Takoe penieHue o4eHb YI00HO, HO MPY HEUCITPABHOCTHU IBYXKOH-
TYPHOI CHCTEMBI T10JIb30BaTe/Ib OCTAETCSI OMHOBPEMEHHO U 0e3
Teruia U 6e3 ropstueit Bobl. Takske CJIeayeT yuecTb, YTO Ha HarpeB
BOJIOIIPOBOTHOM BOIBI YXOIUT MPUMEPHO 25% MOIITHOCTH KOTJIa.

YacTo /I OTOIUIEHUSI U HarpeBa BOIbI MCIOJb3YIOT OTIEb-
HbIe OJTHOKOHTYPHBIE CUCTeMBbI (OJMH KOTEeJI — Ha OTOIUICHUE,
paboTalolIrii TOJBKO B XOJOIHOE BpeMsl Tola, a APYyroii, MeHee
MOIIHBII — Ha HArpeB BOJIbI), BIIPOYEM, MPH BCEX TOCTOMHCTBAX
TaKOTO PEIIeHUsT, OHO JOBOJBHO TOPOTO.

Bb160op onTrMaibHOI MOIITHOCTH KOTJIA ITPOM3BOIUTCS B 3aBUCH -
MOCTH OT OTaIIMBAEMOIA IIOIIAIN JOMa M KIIMMATHYEeCKUX YCIIOBUIA
MecTHOCTH. ClIeyeT TaKKe yIUThIBaTh, YTO HEOOXOIMMast MOIITHOCTh
KOTJIa CWJIBHO 3aBHCUT OT YPOBHSI TEIUIO3AIMThI HApYXKHBIX OTPaXK-
JIAIOIIMX KOHCTPYKIIMH JJoMa U CTETIeH! TePMETUYHOCTH OKOH.

Huxe npuBeneHa oprueHTUPOBOYHAsE MOIIIHOCTh KOTJIOB B
3aBMCHMOCTH OT IuIomaau obciyxxuBaemoro poma (mis Ioma-
MOCKOBB#I).

Tabauya 1
ITiowans tomMa, M2 MoHocTh KOTIa, KBT
60—200 Mo 25
200—-300 25-35
300—600 35-60
600—1200 60—100




CospemeHHue CMCTEMbl OTOMACHMA

Nlewoxon
K xOHTypau oTonneHis

Wywmornywutens / p=

_ Cuerena
s aBTOMATVIM
)

Pacuwipurenssii
fax crsTeust
oToNNeHAR

Bb16op THIa KOT/Ia 3aBUCUT OT TOTO, KaKue 9HEPropecypchl B
JTAaHHOI MECTHOCTU HauboJiee TOCTYITHBI. Ec/ii ecTh BO3MOXHOCTh
MOIKJIIOUMTHCS K Ta30BOM CETH, TO pa3yMHO OYIET BbIOpaTh UMEH-
HO Ta30Bblil KOTEN, KaK caMblii 9KOHOMUYHBIA. B Tex paiioHax,
KyJa ra3 He MoJBeIeH, MOXHO BbIOpATh JIJIs1 MCITOJb30BaHUs TUOO
TBEPIOE TOILJIMBO (IPOBa, YroJib, KOKC), IM00 XXUAKOE (I13eIbHOE,
cbipast He()Th) TOIIMBO.

B ueHTpanbHOM perroHe Poccru 13 o0111ero KoamyecTsa KOT/IOB
OKOJIO TTOJIOBMHBI pabOTAlOT Ha rase, elle TPeTb — Ha AU3eJIbHOM
TorutuBe, ele 10% — anexkrpuyeckue u He 6ojiee 5% paboTaroT Ha
TBEPIOM TOILIMBE.

Mpbl BKpaTle 0003HAaUMM JTOCTOMHCTBA U HEIOCTAaTKU Pa3HbIX
TUIIOB KOTJIOB M OCOOEHHOCTH UX KCILTyaTalluu.

He ocobeHHO noIysipHbIe Y HAC SJIEKTPUYECKIE KOTIbI BBITOAHO
OTJIMYAET OTCYTCTBHE OTKPBITOIO IJIAMEHU U, CIeI0BaTEIbHO, ITPO-
TIYKTOB ropeHusi. Ha poccuiickoMm peIHKe MpeAcTaBieH He OYeHb
OoraThblii BEIOOD 2JIEKTPOKOTIIOB — OTMETHM JIMILb Yelickue «Dakon
PTE», «IIpoTtepm» 1 oTeuecTBeHHbIE «DBaH» WK « PycCHUT».

Eiie MeHee pacnpocTpaHeHHbIE TBEPAOTOIIMBHBIE KOTJIbI
OTITyTUBAIOT JOMOBJIAJEbIIEB HEYTOOCTBOM MX dKCILTyaTalluu,
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

Bellb B TeUEHME CYTOK HEOOXOIMMO MTPOBOAUTH 3—4 TOMKU, UMETh
3arac TOIJIMBa, UCUMCIIIeMbIi AeCITKaMU KyOOMETPOB, OTBOJAUTD
TTONIAIY TSI €r0 XpaHEeHUsI, YTO TPpeOyeT OOMbIIMX TPYA03aTpaT Ha
3arOTOBKY U 3arpy3Ky. Kpome Toro, pexkum TeriooTaauu y TBepao-
TOIIMBHOTO KOTJIa HOCUT IUKJIUYECKUI XapakTep, U KoJeOaHUsI
TeMIepaTyphbl Bo3lyXa B OTaIlJIMBaeMbIX TOMEIIEHUSIX JOCTUTAeT
3—5°C B TeueHUE CYTOK.

OnHako, ecii BbIOOP TBEPAOTOIJIMBHOIO KOTJa MO KaKUM-
JIMO00 MpUUYMHAM Heu30exXeH, ecTh Ba Clloco0a HUBEIMPOBATh
HeIOCTaTKHU KOTJa.

Ilepesbiii cnoco6 TO3BOJIIET COKPATUTh YHCJIO TOMIOK BABOE 3 CUET
MU3MEHEHUS peXrMa MPOIAJICHHOTO TOPEHUsI, KOTOPBIN peaausyeTcs
C TTIOMOIILIbIO PETYTMPOBAHUS CTENIEHU OTKPBITUS MO TyBajia KOTJIa B
3aBUCUMOCTHU OT TeMITEpaTypbl OTXOASIINX ra30B B AbIMoxoze. st
9TOT0 UCMOJIb3YETCS MMPOCTOE YCTPONHCTBO — TEPMOOAJLIIOH, IITOK
KOTOPOT'O COeIMHEH 1IeTbIo ¢ ABeplieil monaysana. [To Mmepe cHU-
JKEeHUSI TeMIIepaTypbl OTXOJSIIIUX Ia30B TEPMOOAIOH CXKMMAETCS,
BTSTMBas IITOK U MPUKPBIBAs MOJAYBaa0. TaKuM yCTpONWCTBOM
KOMILJIEKTYIOTCSI UTaJbsIHCKUE, (PUHCKME, IIBEACKUE U APYyrue
UMITOPTHBIE KOTJIBI. YCTPOMCTBO MOXKET ObITh YCTAHOBJIEHO U Ha
OTEYECTBEHHBIX KOTJIaX.

Bmopoii cnocoo, monynsipHbIit B CKaHIMHABCKUX CTPaHaX, OCHO-
BaH Ha UCIOJIb30BaHUM TEIJI0AKKYMYJISITOPOB. B KOHTYp cuCcTeMbI
OTOIICHUS BKJIIOYAETCs TEIIOM30JUPOBAHHBINA aKKyMYJISITOD
ropstaeit Bogbl eMKOCThbio 2—10 M. B pexxume HaTomna KoTes Ha-
rpeBaeT Boay B 0ake 1o 80—95 °C, a 3ateMm 3Ta BojJa ¢ MOMOIIIbIO
LIMPKYJISILIMOHHOT'O HAacoca U IMPOCTOro TepMocTaTa odoecreuruBaeT
MOCTOSIHHBIN peXXUM OTOoIruieHUus B TeueHue 3—10 cyTok.

Haub6onee nonysipHblie Yy HallIMX JOMOBIAIE/bLIEB ra30BbIE U
JIN3eJIbHbIe KOTJIbI Manoil MolHoCcTH (10 40 KBT) BbInmyckaroTcs,
KaK IpaBuo, B IBYXKOHTYPHOM MCHOJHEHUU WX OoJblIeit
MOIIIHOCTU — OJJHOKOHTYPHBIMU; ITPUTOTOBJEHUE TOPsTYEi BOIBI
B IMOCJIEAHEM Cy4ae OCYIIECTBISIETCS B OTACIbHBIX €eMKOCTHBIX
Ooiiiepax-TermI000MeHHUKAaX.

71 KOTJI0B Ha XKMIKOM TOILJIMBE HEOOXOAMMO 3apaHee Mpei-
YCMOTPETh MECTO JUISI XpaHEHMSI 3aracoB ToruinBa. LIMcTepHBbI ¢
JU3eTbHBIM TOTUTMBOM MOXHO YCTaHABIMBATh PSIIOM C KOTEJIbHOM
HEMOCPeNCTBEHHO Ha IPYHTE WJIM 3aKambiBas UX. BaxkHo, 4TOObI
JJIMHA TOTUIMBOIIPOBO/A, 10 KOTOPOMY OyAeT MPOXOAUTh Iofada
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CospemeHHue CHMCTEMbl OTOMACHMA

TOIUIMBA K TOPEJIOYHOMY YCTPOWCTBY, COOTBETCTBOBAJIA IPOU3BO-
JUTEIbHOCTH TOTUTMBHOTO Hacoca.

BaxxHeiiieit 4acTbro ra30BOT0 WM IU3EIbHOTO KOTJIA SIBJISIETCS
ropejka, KoTopas MOXeT ObITh aTMOC(EPHOTO WJIU BEHTWISITOP-
HOTO TUMA.

ATMOC(depHbIe TOpeJIKU AelIeBIe BEeHTUISITOPHBIX, pabOTaloT
THUXO U TTOCTABJISIIOTCS] BMECTE € KOTJI0M. VX T1aBHBIN HEI0CTaTOK —
HEYCTOMUYMBOE TOPeHUE MTPU MaJIOM JAaBJICHUU ra3a B CETH, U3-3a
Yyero IaMsi IpuoIMKaeTcs K Topesike, BbI3bIBask € 00ropaHue.

B BEeHTUIATOPHBIX TOpEJIKax BCTPOCHHbBI BEHTWISITOP CO31aeT
BO3IYIIHBINA MOTOK, KOTOPBIN BBITSTMBAET ra3 u3 coruia. [loatomy
TaKMM ropeJikaM He CTpalllHO MajieHre TaBaeHMs ra3a a0 5S—6 moap.
Xopoliiasi ropesika TaKoro TUIa CTOUT MPUOIU3UTETBHO CTOIBKO
e, CKOJIbKO CpeIHUI OJHOKOHTYPHBIN KoTesd. Ee ocHOBHOI He-
JIOCTATOK — CWJIbHBII IITYM OT paOOThl BEHTUJISITOPA.

KUaKOTOIUIMBHBIE TOPEIKN MPOU3BOISATCS TOJBKO BEHTHUIISI-
TOPHBIMU (WJIM «C HaAITyBoM»). OHU MUMEIOT BCTPOSHHBII Hacoc
JIJISI OTKAYKM TOIUTMBA U3 0aka. JIJisi CHMKeHUS pacxoa TOTUIMBa
TOPEJIKU MOTYT ObITh AIBYX- U TPEXCTYNEHYATHIMU UJIU C TUIABHO
U3MEHSIONIENCS MOIIHOCThIO (Moayaupytomumu). [pu stom
MOIIIHOCTb BO3pacTaeT aBTOMaTUYECKHU — JIUIIIb TOTIa, KOTAa yBe-
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

JINYMBAETCS TTOTPEOHOCTh B TEILIE, HAIIPUMED, B CJIydae CHJIbHBIX
Mopo30B. Takasi cxema 3HAYMTEIBLHO ITPOJUIeBAET CPOK IKCILTya-
TalMy KOTJIA.

[Ipu coBpeMeHHOM GOraToM IPEUTOXKEHUT BEIOOP KOHKPETHOM
MapKu Tra30BOT0 WIM KUJAKOTOILUIMBHOTO KOTJIa MPEACTABIISICTCS
HeJIeTKUM JiesioM. B KauecTBe HU3KO0I0)KETHOTO BapraHTa 00bIY-
HO OCTAaHaBJIMBAIOTCS Ha KOTJIaX OTEYECTBEHHOIO ITPOM3BOJICTBA,
XOTSl OHU He B ITOJIHOW Mepe YIOBJIETBOPSIOT COBPEMEHHBIM
TpeOOBaHUSIM B YacTh 3(PHEKTUBHOCTU, aBTOMATU3ALUH, U3aii-
Ha. [ToaTOoMy BiIafe/Nblibl YACTHBIX JOMOB Yallle MPEIIOYUTaI0T
MPOAYKIIMIO MHOCTPaHHBIX MpousBoauTeneii. Ha poccuiickom
PBIHKE IIIMPOKO IPEICTaBICHBI KOTJIbI IPOU3BOACTBA TAKKX (prpM
kak Buccmann (Iepmanust), Buderus (Iepmanusi,) Junkers Bosch
Gruppe (Iepmanus), Ferroli (Mtanus), beperra (Utanust), [Mpo-
tepm (Yexus), Dakon (Yexust).

CiienyeT OTMETUTh, YTO HEKOTOPBIE ITPOU3BOIUTE/IN BBIITYCKAIOT
KOMOMHUPOBAaHHbBIE KOTJIbI, CIIOCOOHBIE pa00TaTh Ha HECKOJIBKHUX
BMJIaX TOIUIMBA IOCJIE ONpPeaeIeHHON IMepeHacTPOMKM — K IpH-
Mepy, poccuiickue KoTinl «[lnams» (ot 12 nmo 40 kBT), yenickue
Dakon FB (o1 20 1o 42 xBT).

J17151 BceX TUTIOB KOTJIOB C OTKPBITHIM TUIAMEHEM CTOUT IIPUHSITh
BO BHUMaHMe, YTO KOTEJI JOJIKEH ObITh YCTAHOBJICH Ha IT0JI C HECTO-
paeMbIM ITOKPBITUEM TaK, YTOOBI OblJIa 00ecIIedYeHa BO3MOXHOCTh
JUTSL €70 OOCITy>KMBAaHUS M TOCTATOYHOTO JOCTYIa Bo3ayxa. B mo-
MEIIEHUH KOTEJIBHOM ¢ OrpaHUYEHHBIM ITPOCTPAHCTBOM JIOJKHA
OBITB ITpenycMOTpeHa BeHTWIsIus. [1pu mogade Bo3myxa ¢ yIuibl
BIIYCKHOE OTBEPCTHE JOJDKHO MMETh pazMep U3 pacuyera 600 Mmm>
Ha 1 kBT MoniHoCcTH KOTJIA.

JIPIMOXO/1, COEIMHEHHBIN C BBIXOAHBIM JIBIMOOTBOIHBIM OT-
BEpPCTUEM KOTJIa, JOJKeH 00eCIeunBaTh TATY IS TOIIepKaHMsI
Trpoliecca ropeHus B KotJje. s moaae pkaHust IOCTOSTHHOM TSATH
B JILIMOXOJIe PEKOMEHIYeTCSl YCTaHaBIMBaTh PEryJsTop (cTabu-
JM3atop) TIru. Ype3MepHO JUIMHHBIM I OOJIBIIOTO CeYeHUS
JIBIMOXOJI MOKET MPUBECTH K MEPEOXJIaXKIEHHUIO THIMOBBIX a30B,
a, CJIeoBaTeIbHO, K YXYALIEHUIO TSATU U 00pa30BaHUIO €IKOTO
KOHJIEHCAaTa, BbI3bIBAIOIIETO KOPPO3UIO U Pa3pyLIAIOIIero TbIMOXOT
BIUTIOTb IO BBIXO/A M3 CTPOSI 32 HECKOJIBKO JIET €ro KCIUTyaTalluu.
Bo uzbekaHue 3TOro B HIXKHEI 4aCcTH JbIMOXO0/1a YCTaHABIMBAIOT
KOH/IEHCAaTOOTBOIYMK JIJIsI COOpa M OTBOJIA BJIaru.
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COBDGMCHHble CHMCTEMbl OTOMACHMA

OTB0A HArPETOR BOAL
900 B cncTemy otonnerns dy 50

OTe00 HarpeTo# Boas
i@ X03. HyxXOb Ay 15

= —H
\ Moaeoa xanoanoi YCTaHORKA ra30R0A ropenki
posCAHOA Bk fly 15 € @CTRCTBEHHOW THAMOH

Moaeca HarpesaeMoi Bonk
U3 CuCTEMB OTONNeHKA ly 50

/—

]
YCTAHOBKA XUAKOTONAMBHOA MKW
ra30a0i GnoNHOW ropenkd

I[MTomumo koTia, TPyd 1 paaraTOpoOB B OTOMUTEIBHYIO CUCTEMY
BXOJISIT YCTPOMCTBA [IJIS1 PETYTMPOBKU CUCTEMBI (pacIIipUTEIbHbIN
0ayoK U TePMOPETYIATOPHI, LIMPKYJISIIIMOHHBII HacoC) U T. H.
«rpymnra 06e30IMacHOCTH» — MAaHOMETp, 3allOPHBIN KJIallaH, aBTO-
MaTHYeCKUi BO3MAYXOOTBOMUUK, IPEIOXPAaHUTEIbHbIC KIallaHbI.

PacimmmputenbHbIil 6a40K HEOOXOAUM JJISI MOIAEPKAHUS He-
00XOIMMOTO NaBJICHUS TEIIOHOCUTENS B cucteme. [Ipu Harpese
JKMIKOCTb YBEIMUMBAETCSI B 00BEME U «TUILIHSISI» YaCTh YXOIUT B
€MKOCTb pacIIMpUTeIbHOro 60auka. [1pyu CHIKeHUY TeMIiepaTyphbl
STOT «U3TUIIEK» YXOIUT 00paTHO B TPpyOy. EMKOCTB pacimputenb-
HbIX 0aKOB COCTaBIIsIET 00ObIYHO 8 —12% OT eMKOCTU COOTBETCTBEH-
HO CHCTEM OTOILICHUS U TOPSTYETO BOMOCHAOXKEHNS.

Cywecmeyrom b6auku 08yx munog. OTKPBITHIM U 3aKPBITHIN.
OTKPBITBIH MIPEACTaBIsET COO0I HEOOJBIIYIO eMKOCTh, THUIIE
KOTOPO# COeAMHEHO ¢ TpyOOii, MO KOTOPOU TEUET TeIlJIOHO-
cutenb. OTKPBITHI 0aYOK YCTAaHABIMBAIOT B caMOii BepxHEii
TOUYKe CUCTeMBI (KakK MpaBuJio, Ha yepaake). 3aKpbIThI1 6a4oK
HMeeT 2JAaCTUYHYI0 Pe3MHOBYI0 MeMOpaHy, KOTopasi pacTsIru-
BaeTCs NPU HAIIOJHEHUU €MKOCTHM 0auyka TeIJOHOCUTES U
BOCCTaHaBJIMBAET MEPBOHAYATIbHYIO (DOPMY IIPU YMEHbBIIIEHUHN
o0beMa XKUIKOCTHU.

3aKphITHI 0AYOK MPEANOUYTUTETbHEE, TOCKOIbKY B HEM TEILJIO-
HOCUTENIb HE MOXET BBUIMTHCS HapyXy, OH HE COIpUKacaeTcs C
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

BO3/IYXOM, TO €CTh HE UCIapsIeTCS U HEe HACHIIAEeTCs KUCIOPOIOM
(4TO MPENSITCTBYET KOPPO3UM BHYTPEHHEN MOBEPXHOCTU TPYO U
pagratopoB). K Tomy Xe 6a40K 3aKpBITOrO THIIa MOXKHO ITOCTa-
BUTb B JIIO0OOI TOYKEe CUCTeMbl. ECTeCTBEHHO, BCE COBPEMEHHBIE
1 Ka4eCTBEHHbIE CUCTEMbI OTOILICHUSI UMEIOT PaCIIUPUTETbHBII
0ayoK 3aKpHITOTrO THUIIA.

s obecrieyeHUsT HAIEeXKHOCTU U 6e3aBapuitHOl pabOThI KOTJ1a
Ha MoJaloInii TPYOOIIPOBO/L B CUCTEME OTOILICHUST OOBIYHO YCTa-
HaBJIMBAETCs MPEeIOXpaHUTEIbHBIN KilanaH 10 6 atM. HecMoTpst
Ha TO, YTO KOTJIbI 000OPYNOBaHbl CUCTEMaMU 3alUThI, TPEIOXPa-
HUTEJbHBII KJIarlaH HUKOTIa He ObIBaeT TUIITHKUM. Takoe IpocToe
U HaJieXKHOE YCTPOMCTBO SIBJIICTCS TOMOJTHUTEIbHOM rapaHTHei
B CJIydae aBapUHBIX CUTYallMii, a TAKXKe OT pa3pbIBOB IIPU Upe3-
MEPHOM TOBBIIICHUY TaBJIeHUs paboveil cpe/ibl.

JIOTIOJTHUTEIBHO B CUCTEMY BCTPaMBalOT (PUIBTPHI OYMCTKU
(BOIBI M TOILIMBA), YTOOBI B3BEIIIEHHbBIE YACTUIIBI HE ITOIazalu
B OTOIMTEIbHBIN KOHTYD Y BO3AYIIHBIN KJIallaH — IS yaaaeH s
BO3AYIIHBIX TPOOOK M3 cUcTeMbl. [1py MpoeKTUPOBAaHUU OTOMH-
TEJIbHOM CUCTEMbI OYeHb BaXKHO IPaBUJILHO BbIOpATh (UIBTPHI
OYMCTKU BOJIBI.

BaxkHy1o poJib B pacipeie/IeHUU 1 UCITOIb30BaHUM TeIUIa, BbI-
paboTaHHOTO KOTJIOM, UTPAET BHIOODP CXEMbI OTOILICHMSI.

JIByXTpyOHBIE CCTEMbI OTOILICHUST CYUTAIOTCST ONITUMAIbHBIMU
JUTSI ”HIUBUIyaJIbHBIX JOMOB. B TakX crcTeMax OHUM U3 BaxKHE-
IIMX 3JIEMEHTOB SIBJISTIOTCSI LIMPKYJISILIMOHHBIE HACOCHI, 3aCTaBJISIO-
1I1e BOLY IMPKYJIMPOBaTh B 3aMKHYTOM KOHTYPE, YTO ITOBBIILIAET
Terutootnady. Hacoc Takxke 1o3BoJIsieT MOIIePXKUBATh ITOCTOSTHHYIO
TEMIIEPATYPY BOJbI B CUCTEME TOPSTIETO BOTOCHAOXKEHMSI.

HupKynsiuroHHBIE HACOCHI pa00TaIOT HEMPEPHIBHO, IO3TOMY
K HAM MPEAbSBIISIOTCS TaKHe TpeOOBaHMS KaK ITPOCTOTA U HAJIeK -
HOCTb, MaJjloe 3HepronorpedaeHre 1 oeciryMHOCTh. KauecTBeH-
HbI€ HACOCHI BEAYIIMX 3apy0eXKHBIX TPOU3BOAUTEICH HE TPEOYIOT
creraJbHON cMa3Ky U MPoGMWIAKTUKM; IJTaBHOE TpeOoBaHUE —
obecriedyeHre CTaOMIBHOTO JIEKTPUUECKOTO HAPSKEHUS € 0051~
3aTeJIbHBIM KOHTYPOM 3a3eMJICHUSI.

CoBpeMeHHBIE CUCTEMbI OTOIUICHMS ITOIEP>KMBAIOT HEOOXO I -
MYIO TEMITEPATYPY B KaXKIOM ITOMEIEHUH C [TOMOIIBIO aBTOMAaTHYe-
CKHX TEPMOPETYJISITOPOB, pearnpyroIKX Ha HAapy>KHYIO TeMIIepary-
py. UMeHHoO 115l TAKUX CUCTEM HY>KHbI HIUPKYJISILIMOHHbBIE HACOCHI
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CospemeHHue CMCTEMbl OTOMACHMA

CO BCTPOCHHOI 3JIEKTPOHHOI PEeryJIMPOBKON (TaKue KaK HacOChI
GRUNDFOS tuna ALPHA+ unu UPE). OHU MU3MEHSIIOT 4acToTy
BpallleHUsT 3JIeKTPOJABUIaTesisl B 3aBUCUMOCTH OT MOTPEOHOCTHU
cucteMbl. Takum o6pa3zoM, 3KoHOMUTCS 10 60% 371eKTPOIHEPT U
Y CHIDKAETCS TUAPABIMYECKUN IIIyM B TPYOOIIPOBOIAX.

Hepenko BcTpeyatoTest M KOJUIEKTOPHBIE CUCTEMbI OTOILIEHMUS,
TMpearoJiaraioiye MprucoeaMHEeHNEe KaXa0ro U3 OTOIMUTEIbHBIX
npubOpoB K KoJiiekTopaM. Takast cxema OTOILIEHUs oOJjiagaeT
XOpollell peryJnupyeMoCTbio, TEIJIOBOM U T'MAPaBIMYECKOI
TEIJIOYCTOMYMBOCThIO. KOHCTPYKTUBHO cUCTeMa IO3BOJISIET
HCIIOJIb30BaTh CKPHITYIO MTPOKJIANKY TPYOOIIPOBOIOB.

HanosibHbIE CHCTEMBI OTOIIEHMS, INUPOKO PaCIpOCTPaHEH-
Hble Ha 3aliaje, y Hac IokKa HemomyJasipHbl. IX oTjiM4aeT BbICO-
Kasl CTEMeHb TEIJIOBO KOMMOPTHOCTH, TEIIOYCTONYNBOCTb,
CKpBbITasl MPOKJIaaKa TpyoonpoBoaoB. I1penenbHast TeMmepaTtypa
ITOBEPXHOCTH I10J1a B IIOMEIIEHUSIX C IIOCTOSIHHBIM TTpeObIBAHKEM
JIoJIeil orpaHnYeHa CaHUTaPHO-TMTHEHUYeCKUMU HOpMaTUBaMU
B 3amaJHbIX cTpaHax Ha ypoBHe 27—28 °C, B Poccun — 26 °C, B
BaHHBIX KOMHaTax, 0acceiiHax — Ha ypoBHe 30—31 °C. TerocbeMm
¢ 1 M? mojia B 3TOI CBSA3M OrPaHUYMBAETCS BEIMIMHOM TEILIOBOTO
notoka B 40—50 Bt/m>2.

B 3akimoueHure XOTesoch Obl BKpaTIe YIIOMSHYTh O Majlo U3-
BECTHBIX OT€UYECTBEHHOMY MOTPEOMUTEIIO CUCTEMAaX MPSIMOTro
CTallMOHAPHOTI'O 3JIEKTPOOTOILICHHSI.

DIEKTPOOTOILICHHE CYMTAETCS BECbMa HaJIEXKHBIM,, 9KOJIOT U e-
CKM YUCTBIM M 0€30IacHbIM CIIOCOO0M 000rpeBa MOMEILeHU, a
3aTpaThl Ha 000PYIOBaHKE M SKCIUTyaTallMI0 MOTYT KOHKYPUPOBATh
¢ ra3oBbIM otorieHueM. B CeBepHoit EBporie, B yacTHOCTH, B
CxaHAMHABCKMX cTpaHax M1 OUHIISTHAMY 3aMeTHAsT 4acTh (B pa3HbIX
crpaHax — oT 5% no 70%) MaioaTaxKHbBIX TOMOB 000TrpeBaeTcs
BJIEKTPUYECTBOM.

O06opynoBaHue JJIsl MPSIMOTO CTallMOHAPHOTO 3JIEKTPOOTOILIE-
HUST MOXKHO pa3fe/IuTh Ha YeThIPe IPYIIIbl: HACTEHHbIE JIEKTPO-
KOHBEKTOPBI, ITOTOJIOUHbIE MH(MpaKpacHbIE JIIMHHOBOJHOBbIE
oborpeBaTelin, KabeJIbHbIE U IJICHOUHbIE CUCTEMBI [JIs [IOJI0TpeBa
T10J1a U ITOTOJIKA, a TAKXKE PETYIMPYIOIINe TEPMOCTATHI M ITPOrpaM-
MHpYyeMbIe ycTpoiicTBa. Takoe pazHooOpasue MO3BOJISIeT CleaTh
ONTUMAJIbHBIA BBIOOD IS KaXKJI0TO KOHKPETHOTO MOMEILEHUST B
3aBUCHMMOCTH OT €ro (PYHKIIMOHAJILHOIO Ha3zHayeHMs. B memsx
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

SKOHOMUH 3JIEKTPOIHEPTUH CUCTEMbI JIEKTPOOTOIJICHUS MOTYT
MMPOrPaMMHKPOBATHCSI HAa aBTOMATHUYECKOE BKITIOUEHIE U BHIKITIOUE-
HUE WY MTOHMKEHUE TeMIIEpaTyphbl A0 3a1aHHOTO YPOBHS (CKaxkeM,
Ha HOYb WJIA Ha BpeMsI OTCYTCTBUS X03s1eB). C ITOBBILICHNEM LIEH
Ha 3HeproHocuteau B Poccun moaoOHbIe BEICOKOI(P(EKTUBHBIE
1 9KOHOMUYHbBIE CUCTEMBI OTOIIJICHUSI MOJIyYalOT peabHbBIN IIaHC
3aBOEBATH ITOIYJIIPHOCTD Y BJIaJe/IblIeB YaCTHBIX TOMOB.

OmHVM 13 MIHYCOB TaKHMX CHCTEM IT0 CPABHEHMIO C OCHOBaHHBI-
MM Ha IBYXKOHTYPHBIX KOTJIaX SIBJISICTCS TO, YTO JJIsI IPUTOTOBJIC-
HUSI TOpSIYeid BOIBI IPHUICTCS YCTaHABINBATh JOITOJTHUTEIBHOE 000~
pyaoBaHue — OOiIep UM OAHOKOHTYPHBIN 2JIEKTpoKoTell. K Tomy
Ke, y Bcex elle Ha ITaMsITH BeepHBIC OTKITIOUEHUS 3JIEKTPOSHEPTUH,
U, CKOpee BCero, JaxKe YCTaHOBUBIINE TaKOE DJIEKTPOOTOIIEHUE
B CBOEM YaCTHOM JIOM€, He OYAYT CIEIINTh BBIOPOCUTH CTaphIi
JIIM3EIbHBIN WIIM YTOJBHBIN KOTET — Ha BCIKUIA CTyJaid.

CoBpeMeHHBIe aBTOHOMHBIE CUCTEMBI OTOIUIEHUS TTO3BOJISTIOT
00€eCITeYnTh TEIIO U YIOT B YaCTHOM JOME IaKe B CAMbIe CUITbHBIE
MOpO3bI. B KaXXIoM KOHKPETHOM ciydae MIPUXOIUTCS peliaTh He-
MPOCTYIO 3aJa4y IToA00pa ONTUMAIbHOM KOH(pUTYpaLu 000py-
JIOBaHUS C YYETOM MOTPEOHOCTE BIaJebLIeB JOMA U JIOKATbHBIX
0COOEHHOCTEI — B TIEPBYIO OUepeab MO MOIIHOCTH W HauboJjiee
MPEANOYTUTETLHOMY BUIY TOIIJIMBA JIJIsT KOTJIA, a TAKXKE 10 CTEIIEH!
PETryJIMPYEMOCTH CUCTEMBI M yIOOCTBA €€ dKCIUTyaTalliH.

YuureiBast 6oratoe MpemIoKeHe OTeYeCTBEHHBIX U 3apy0eK-
HBIX TTPOM3BOANTEICH, BBIOOD KOMITOHEHTOB CHCTEM OTOTUICHUS
MOXET OBbITh 3aTPYAHUTEJIEH HE TOJbKO JJIsI CaMUX BialesblieB
YaCTHBIX JOMOB, HO aXKe JJ1s1 OpraHU3allii, BBITTOIHSIOIIMX MOH-
Tax obopyaoBaHus. M yacto 3 coodpakeHUii SKOHOMUM Mpe.i-
MMOYTEHHE OTHACTCS O0Jiee AeIIeBbIM KITIOUEBBIM y3J1aM CUCTEMBI
(KoTJIaM, HacocaM) COMHUTEJIBHOTO KadecTBa, YTO MPUBOIUT K
CaMBbIM IIJIAYEBHBIM pe3yJIbTaTaM — BIUIOTh JO BO3HUKHOBEHUS
aBapUITHBIX cuTyalnii. Torma Kak, oOCTAHOBMB BEIOOD Ha HAEXKHOM
1 IOJITOBEYHOM OTONUTEILHOM 000PYIOBAHUM,, KOTOPOE 3a JOJITUE
TOJbI 0€3YIPEYHOM CITY>KOBI C TMXBOI OIpaBaaeT pa3HUILY B IIcHE,
MOXKHO OBITh YBEPEHHBIM, UYTO JJOM HE OCTaHETCs Oe3 Teruia.
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FAaBa I. CUCTEMbI
BOASIHOITO OTOMNAEHMA




O6uwmMe CBeACHHSI O MECTHOM OTOMNACHMH
MHAUBMAYAAbHbBIX XXUABIX AOMOB

K HacTosiieMy BpeMeHH CJIOKWINCH JIBAa OCHOBHBIX THTIA MHIU-
BUAYaJIbHBIX XXUJIBIX 3MaHUI: ycaab0bl Ul KPYTJIOTOAMYHOTO IPO-
SKUBAHMSI KWJTBIIOB M JoMa (Taun ) IS IPOKMBAHMSI TOJIBKO B JIETHUIA
nepuof. C TeXHOJOTMYECKOW TOUKHY 3peHUsI TpeOOBaHUS K ycaabbam
W JIETHUM IOMaM 3aMeTHO pasindarorcs. [T0CKOIbKy B JIETHUX JoMax
TPOXMBAIOT BOCHOBHOM BJIETHUI TIEPUOT, PA3HOCTb TEMITEPATyp I0-
MEIIEeHMsI K HApY>KHOTO BO3yXa OTHOCUTEIbHO HeBenKa. [Toatomy
Hapy>XXHbIE CTCHbI JOMUKOB OOBIYHO NMEIOT HEOOJTBILIOE TEPMUUECKOE
COIMPOTUBJICHUE TETUTONepeaaye OT BO3MyXa BHYTPEHHETO TIOMellle-
HMSI K Hapy>KHOMY. Kak 1paBuiIo, CTEHBI JIETHUX CaOBbIX TOMUKOB
M3rOTABIMBAIOT U3 00JIETYEHHBIX KOHCTPYKIIMiA. Y B 9THX TOMUKax
OTOTUIEHUE, KaK ITPaBUJIO, OTCYTCTBYET.

HeobxonuMocTh co3naHusi KOMMPOPTHBIX YCIOBUA B JIETHEM
CaJ0BOM IOMMKE U B 3UMHEE BpeMsI 00SI3bIBAET X0351€B UCITOJIb-
30BaTh pa3WYHbIe BapUaHTHl OTOIUICHUS, IPUYEM B KaueCTBE
TEIJIOTeHEePaTOPOB UCITOIb3YIOTCS B OCHOBHOM IT€YM Ha TBEPIOM
torinBe. KpoMe nedeit 1 KaMMHOB MOTYT OBITh PEKOMEHIOBaHbI
takxke anekrpoHarpeBateau (TEHBbBI, pediekTophl, aj1eKTpoKa-
MMHBI U T. 11.). B 3TUX cilyyasx He ciieayeT UCIOIb30BaTh BOISIHbIE
CHCTEMbI OTOTUICHMSI, TOCKOJIBKY TTPY OTPUIIATEIbHBIX TEMITepaTy-
pax HY>kKHO CJTMBATh BOJLY M3 CUCTEMBI, a 3aTeM BHOBb 3aIIOJTHSTD €€
BOJIOI — 3aHSTHE, CBSI3aHHOE C OMpPeNeeHHBIMU HEYT00CTBAMM.
M36exaTh MX MOXKHO, €CJIU MCITOTb30BaTh B KAUECTBE TEIJIOHOCH -
TeJIsl He3aMep3aloliyo XUIKOCTh — aHTUdpu3. OgHAKO ClieayeT
CYMTATHCS C TEM, YTO aHTU(PU3 TOCTATOUHO JOPOT U TOKCUYEH.

Yto KacaeTcs TeIIoCHaAOKeHUS YCaaeOHbIX 1 TAYHBIX TOMUKOB
C KPYIJIOTOIMYHBIM TTPOKMBAHUEM XKWIBIIOB, TO MX YCTPOMCTBA
JIOJIKHBI 00eCcIieurBaTh BeCh KOMILIEKC YIOOCTB, TIPeIOCTaBIIsIe-
MBIX TOPOACKHMM XHTEJISIM: OTOTIEHHE, TOpsiuee BOAOCHAOKeH e,
BO3MOXHOCTb ITPUTOTOBJIEHUST MUIIU. B TO e BpeMsi OCHOBHBIE
TEIUTIONOTPEOJISIONINE 3JIEMEHTBI TOMOB — CHCTEMbI OTOTICHUSI
U TOPSTYETO BOAOCHAOXKEHUSI — UMEIOT HEKOTOPbIe 0COOEHHOCTH
B CPaBHEHUU C CCTEMaMU OTOTLIEHUS U TOPSIYETro BOAOCHAOKEHUSI
TOPOACKUX XWIbIX 3MaHU. OHU cOCMOAM 8 CAe0VIOUjeM:

1) MOCKOJBKY IoMa ycaaeOHOro TUMa UMEIOT HeOOJIbILIOI 00beM U
COOTBETCTBEHHO HEOOJIBIIINME TETUTONIOTEPH, MX OOBIYHO ITOICOEIH -

16



COBpeMeHHbIC CHMCTEMbl OTOMACHMA

HSIIOT K HApYKHBIM TeTUIOCETSIM, 00CTY>KMBAaeMbIM I'PYIIIOBOI WU
WHAVBUIYAJIbHOM KOTEJIbHOM C TEMIIEPATYPOM TEINIOHOCUTEIISI HE
oouee 95° C. IlpucoearHeHNEe KBAPTUPHBIX CUCTEM OTOTLICHMS K
TEIJIOCETH B 3TOM CJIydae MOXHO ITPOU3BOIUTD O€3 ITOAMEIIIMBaI0-
IIUX YCTPOMCTB B BUJE 3JIEBATOPOB;
2) BBUAY TOTO, YTO ycajeOHbIe JOMa MMEIOT OIMH-ABa 3Taxa, B
HUX, KaK MMPaBUJIO, LIeJIECO00pa3HO MPUMEHSTh HanboJiee MpocTyio
OHOTPYOHYIO CHCTEMY OTOILICHMUS;
3) 13-3a OTCYTCTBUSI PETYISITOPOB ISl HEOOJIBIINX PACXOJ0B CETEBOIA
BOIBI JJII IPUCOCAMHEHUS K TEIJIOCETU CHCTEM Topsiuero BOAo-
CHaOXEHUS CJICAYeT UCITOIb30BaTh eMKOCTHbIE BOJIOHAIPEBATEIH,
B KOTOPBIX BOJIa TETUIOCETU HarpeBaeT MECTHYIO BOIY Uepe3 ITOBEPX-
HOCTh pa3MeIIeHHOTO B HeM 3MeeBUKa (00iIepHbIe KOTJIbI).

J171s1 OTOTIICHUSI MATTOATAXKHBIX 3MAHUI B HACTOSIILIEE BPEMSI IIPrIMeE-
HSIIOT TIEYHOE, BOASTHOE, AJIEKTPUUYECKOE 1 BO3AYIITHOE OTOILICHNE.

Hawubosee coBepliiieHHO 3JIeKTpUYeCKOe OTOIICHUE, XapaKTepH-
3yIolleecs PsiIOM TOCTOMHCTB, B TOM YKCJIe yI0OCTBOM PEryInpo-
BaHUsI TETUIOBOI HAIPY3KU, OTCYTCTBUEM I'POMO3IKUX OTOITUTEIb-
HBIX MPUOOPOB, BHICOKOM TMTMEHUYHOCThI0. EMMHCTBEHHBIN, HO
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

YacTo pellalolInii HETOCTATOK 3JIEKTPUUECKOTO OTOIJIEHUSI — €ro
noporoBusHa. CTOMMOCTb €IMHUILIBI OTITYIIIEHHOrO Terula Ipu
3JIEKTPUYECKOM OTOIUIEHWM B HECKOJIbKO pa3 BhIIIE, YeM IPU
BBIPaOOTKE TeIlIa B eyax WIK KOTJax.

HawuGosbliiee pacnpocTpaHeHUEe MOJYYUIU BOJASHBIE U BO3-
JYIITHBIE CUCTeMbI OTOIUIeHUs. T1py olleHKe TeINI0TeXHUYECKUX
CBOICTB TETUIOHOCUTEJICH PEIIaroIIMMU ITOKA3aTeJISIMU SIBJISTFOTCSI
BecoBasi 1 00beMHas TEIJIOEMKOCTh U TemIiepatypa. C TOYKu
3peHUsT KOJIMYeCTBa TeIlia, ColepKalllerocs B eAMHULIE 00beMa,
BOJIa UMEET OrPOMHBIE TTperMyliiecTBa. Hampumep, mpu 0ObIYHBIX
ISl CUCTEM oToruieHus1 TemmepaTypax Boabl 80° C u Bozayxa 70° C
00beMHasl TEIJIOEMKOCTb COCTABIISIET:

BOJIBI:
C, = pC,=975x1 = 975 kxan/(m’x° C);

BO3ayxa:

C =M =250

T. €. TEIUIOEMKOCTh BOJbI OOJIbIIE YeM TEIIOEMKOCTh BO3ayXa
noutu B 4000 pa3. CoOTBETCTBEHHO OOBEMHBII pacxol ee, He-
OOXOIMMBIIA JUISI OTOIIEHUSI OHOTO M TOTO K€ IOMEIIEHMS, B
TBICSTYM Pa3 MEHbIIIE pacxoja BO3AyXa, B CUIIYy 3TOrO TpeOyeTcs
ropaso MEHbllIee CEYEHUE COCAUHUTENbHBIX KOMMYHUKALIUIA,
TPaHCIOPTUPYIOLIMX Pa30rPEThIA TEIJIOHOCUTEITb B OTAaIUIMBAEMOE
rnomMeleHue. bosbime 00beMbl HArPETOro BO3MyXa 3aTPYIHSIOT
€ro TPaHCIIOPTUPOBKY U pacIipe/ie/ieHe MO OTaIllJIMBaeMbIM I10-
MeIleHUsIM. M3-3a 3HAYMTEIbHBIX JMAMETPOB pa3aeIuTeIbHBIX
BO3IYXOBOJIOB BEHTWJISITOP IJIs Tepeqadyyd HarpeToro Bo3mayxa
HEeoOX0aMMO pacrosiaraTb BOJU3M OTAaIrIMBaeMOIO XKUJIOIo IMo-
MEIIEHMS, YTO CBSI3aHO C MIPOHUKHOBEHUEM B TIOMEIIICHUE IIIyMa
OT paboTaroIIeT0 BEHTUIISITOPA.

BwMmecte ¢ TeM Bo3/1yX, KaK TEIJIOHOCUTE/Ib, UMEET PSII IIPEUMY-
1LLIECTB 10 CPABHEHUIO C BOAOIA.

* Bo-nepeuix, OH IlepeIaeT TeILIO B IOMEIICHUE HEITOCPEICTBEHHO,
T. €. 0€3 yCTaHOBKY OTOIUTEIbHBIX ITPHOOpoB. [TpoHuKaomas cro-
COOHOCTB BO3/IyXa BeJIMKa, 3a CYET BHICOKOM KOHBEHIIMOHHOI CIIOCO0-
HOCTH OCYILECTBIsIETCS 3(PHEKTUBHOE OTOIUICHUE ITOMEILIECHUSI.
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* Bo-eémopbix, He TpeOyeTCsl YCTPOUCTB KaHAJIM3alUX TEIJIOHO-
cutens (Bo3ayxa).

JlocToMHCTBA BO3AYITHOTO OTOIJICHUSI OIICHEHBI YEJTOBEKOM
IaBHO. MI3BeCTHO, YTO OTOTUICHHUE TOPSTIMMU Ta3aMU OBIJIO IIEPBBIM
CIT0COOOM MCKYCCTBEHHOTO OTOTUICHUS KIJTHIIIA.

IIpocToit n IpeBHUIA CITOCOO OTOTUICHUS ITyTEM CKUTaHUS TO-
TUTBa BHYTPY ITOMEIIEHUST COCEACTBOBAJ C LIEHTPaJIbHBIMU yCTa-
HOBKaMU BOJSIHOTO M BO3AYyILIHOro otoruieHus. Tak, B T. Ddece,
OCHOBaHHOM B X BeKe 10 H.3. Ha TePPUTOPHUM COBpeMeHHOIT Typ-
WU, JUTS OTOTIIICHUS TTOMEIICHUI Y>Ke B TO BpeMsT HCITIOJTb30BaJIach
crcTeMa TpyOOK, B KOTOPHBIE TTOIaBalach Topsiyasi BOJa 13 KOTJIOB,
HaXOISIIMXCI B TToIBayiax JoMoB. B Xakacnm M MHOTMX Ipyrux
MecTax Hallleil cTpaHbI TPUMEHSIIIOCH HATTOJIbHOE OTOITIEHNE C MC-
TI0JTb30BaHMEM TETUIOTHI TIPOAYKTOB CTOPaHMS IICHTPATN30BAaHHO
CXXuTraeMoro ToruiBa. CuctemMa BO3IYITHOTO OTOIIEHMS, CO3MaH-
Has B Mtanuu, moapodHo onucaHa eule Butpysuem (KoHel I Beka
IIo H.3.). HapyXHbIit BO3MyX HarpeBaJics B IIOAITOJIBHBIX KaHaJIax,
TpeaBaPUTEITEHO MPOTPETHIX TOPSINMU Ta3aMU, Y TIOCTYITAJ B OTa-
TUTMBaeMble ToMeleHus. [1o TakoMy ke TIPUHITAITY OTaIlJINBaINCh
TIOMEIIeHs 3aMKOB B [epMaHNU B CpeTHNE BEKa.
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Ha pa3BuTue OTONMUTENbHON TEXHUKU OKa3bIBaJl BIUSHUE
BMJI TIPMMEHSIEMOT0 TOIUIMBA. B Te4eHUM MHOTMX CTOJIETUIA UC-
TOJIb30BaJIOCh TBEPI0E TOILIMBO (IPOBA, YIOJib) U OTOIMTEIbHbIE
YCTaHOBKM MPUCTOCA0IUBAINUCh K ero cropaHuio. M3BecTHBI
MHOTOYMCJICHHbIE KOHCTPYKIIMM OYaroB M XapoBeH, KAMUHOB
1 OCOOCHHO Ieueid, TOJyYUMBIINX IIIMPOKOE PACIPOCTPAHEHNE B
Poccun. OTonuTenbHble TeYN I CKUTAaHUS TBEPAOTO TOILIMBA
4acTO MPUMEHSIIOT 1 ceifvac.

C OTKpBITHEM HOBBIX BUJOB TOILIMBA (MTPUPOIHBII ra3, HeDTh)
CO3/Ial0TCST OTOIUTENIbHBIE YCTAHOBKM M TETUIOBBIC CTAHIIMM JUTST KX
CXKUTaHMS C HarpeBaHKEM IPOMEXYTOUYHOM CpeJibl, IEPeHOCIIei
TEIJIOTY B [TOMEILEHMSI.

B coBpeMeHHBIX CCTeMax BO3IYIITHOI'O OTOTUICHUST MaJIO9TaXkK -
HBIX 3[IaHUI BO3/IyX HarpeBaloT 0OBIYHO B Kajopudepax-TeIio-
00MEHHMKaX, TIeYax, B KOTOPBIX TEILIO IepeIacTCsl BO3MYXY Yyepe3
CTEHKY MPOAYKTaMU CTOPaHUs TOTUIMBA WU JIEKTPUICCKUMU
HarpeBaTesiMu. HarpeTast u3HyTpu Metamdeckast (VI KUpITuy-
Hasl) TTIOBEPXHOCTh Kanopudepa (rmeyn) oxaaxkaaeTcsl CHapyXu,
OTIaBasl TEIJIO BO3AYXY. TeIiooTmada BO3AYXY TeM BBIIIE, YeM
OoJIbllle MOBEPXHOCTh TEIIO0OOMEHA, MO3TOMY MCKYCCTBEHHO
YBEJMYMBAIOT ITOBEPXHOCTh TEIIOOOMEHA WJIM YBEJIMYMBAIOT CKO-
POCTh IBMKEHUS BO3IyXa, COITPUKACAIOIIETOCS C TTOBEPXHOCTHIO
TEIJIOOOMEHHUKA.

ITnoTHOCTBL Bo3ayxa mpu cpeaHeit Temrepatrype +70° C npu-
MEPHO B THICSIYY pa3 MEHbIIIE YeM BOJIbI, TIO3TOMY €r0 HarpeBaro-
11asi CIIOCOOHOCTD (KOA(h(DUIIMEHT Terionepeaayu) 3HaYuTeIbHO
(B 30—50 pa3) MeHblIe, YeM 3TOT MoKa3aTelb IJs BoIbl. Takum
00pa3oM B OTHEBO3IYLIHBIX Kajopudepax (Tern1oo0MeHHUKaX)
CYIIECTBYET OIAaCHOCTH IleperpeBa pa3aeisionieil CTeHKU TeIIOo-
obMeHHMKA. YTOOBI UCKIIIOUUTDH 3TO HEraTUBHOE SIBJIEHUE, TIPH-
MEHSIOT IPUHYANUTEIBHOE IBMKEHUE BO3MYIITHOM CPEIbI B TEILIO-
OOMEHHHMKE C TTOMOIIIbIO BEHTUISATOPOB. [IpOMBIIIUIEHHOCTBIO, K
COXaJIEHUIO, BBIITYCKAETCSI MAJIO BEHTUJISITOPOB C HU3KOM ITPOM3BO-
JIATEIBHOCTBIO Y ITO3TOMY B OOJIBIIMHCTBE CITydaeB IPUMEHSIIOTCS
OTHEBO3AYIIHbIE KaJopudephbl U TeINIOOOMEHHMKH, B KOTOPBIX
HCIIOJIb3YeTCs TaK Ha3bIBaeMasl eCTeCTBEHHas TsITa, BOSHUKAOIIast
1pu ero HarpeBe. HemocTarkom KajaopudepoB ¢ eCTeCTBEHHOM TS -
TOM SIBJISIETCS] HE3HAUYMTEIbHAS BeJIMIMHA BO3HUKAIOIIETO Hartopa
BO3/yXa. DTO OrpaHMYMBAET IIPOTSKEHHOCTD PACIIPEIETUTEIbHBIX
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BO3YXOBOJOB U CO31a€T TPYAHOCTH B paclpeaesieHU HarpeToro
BO3/IyXa 1O MOMELIECHHUSIM.

VYKazaHHBII HETOCTATOK KaJopudepoB ¢ eCTECTBEHHOMW TSATOM
He SBJIIeTCs onpenesiioum. [JlaBHas MpuuKMHa TOro, 4YTo BO3-
JYIIHOE OTOTUIEHHE €Ille MaJIO PACITPOCTPAHEHO B MaIO3TAXKHBIX
30aHUSIX, COCTOUT B HEOCTATOYHOM BBIMTYCKE ACLIEBBIX U MaJio-
MPOU3BOIUTEIbHBIX BEHTUIIITOPOB, a TAKXKE B CO3/1aBAEMOM UMU
myme. Kpome Toro, KOHCTpYKLIMY pa3paboTaHHbBIX K HACTOSILIEMY
BpPEMEHU KajopudepoB MPeayCMOTPEHBI TOJBKO ST CKUTaHUS
CETEBOTO rasa Win XUIKoro Torusa. [1oatomy Hanbosbliee pac-
MPOCTPaHEHME JJIsT OTOIUICHUSI MaJTO3TAXKHBIX 3AaHUI TTOJYIUIIO
MevyHoe U BoasiHoe oTorieHue. [Ipudyem ABMKeHME BOABI B BOISI-
HBIX CHCTEMAaX MOXHO OCYILECTBUThL 0€3 MPUMEHEHUsI HaCOCOB,
HCIOJIb3Ysl €CTECTBEHHBIN HAmop, BO3HUKAIOIINIA BCIEACTBUE
OXJIAXIEHUS BOJbI B HArpeBaTEIbHBIX TPUOOpaX.

MpuHUMN AGHCTBUA U YCTPOMCTBO CHCTEMbI
BOASIHOrO OTOMNACHMSA
C @CTECTBEHHOM UMPKYASLUMECH TEMAOHOCHTEAN

[MpuHIIMTIMATBHAS CXeMa CUCTEMbI BOJISTHOTO OTOTIEHUS C eCTe-
CTBEHHOU LUPKYISLMEN TeIUIOHOCUTENS TToKa3aHa Ha puc. 1 a, 0.
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Boga ot koTia K nmpubopaM Terma1000MeHHUKA U 00paTHO ABUTa-
eTCs o[ IeMCTBMEM TMAPOCTAaTUYECKOTO Haropa, BO3SHUKAIOLIETO
Onaromapsi pa3JMYHON MIOTHOCTU OXJAXIEHHOW W Harpetoi
KUAKOCTU (TETIOHOCUTENST).

Kakas xe cuia 3actaBisieT Booy HUPKYJIUPOBaTh B CUCTEME,
T. €. IBUTaThCs MO TpyOaM U3 KOTJIa B HarpeBaTeIbHbIE TPUOOPHI
1 00paTHO B KoTeJ1? DTa cujia BOZHUKAET MPU HarpeBaHUM BObI
B KOTJIE U OXJIaXI€HUU €€ B HarpeBaTeJbHbIX Mpudopax. Bona,
Harpertasl B KoTje 1, Kak 0oJjee jierkas, MogHUMaeTcs 1o ri1aB-
HOMY MoJaoleMy CTosIKy 2 BBepX. M3 cTosika oHa MmocTyIaeT B
pa3BoIsIIe MarUCTpalbHbIe TPYOOTIPOBOKI 3, a U3 HUX Yepes
nojalpIne CToIKU 4 — B HarpeBaTeJbHbIe TPUOOPHI. 31eCh
BOJIa OCTbIBAaET U MMO3TOMY CTaHOBUTCS OoJjiee Tsxeaoi. Hampu-
Mep, TUIOTHOCTh Bonbl Ipu 40° C cocraBisieT 992,24 kr/m3, npu
70°C — 977,8 xr/m3, ipu 95°C — 961,9 xr/m>. OxjaxaeHHas
BOJIa Yepe3 00paTHBIE CTOSKM 5 M 00paTHYIO IMHUIO 6 OITyCcKaeTCst
BHU3 11 CBOMM BECOM BBITECHSIET HArPEeTYIO BOIY M3 KOTJIa BBEPX —
B IJIaBHbBIM MOMAOIIMHI CTOSIK.

OnucaHHbIN Mpoliecc HEMPEPHIBHO IMTOBTOPSIETCS U B pe3yJIbTaTe
MPOUCXOAUT MOCTOSTHHASI UPKYJISALMS BOAbI B cucTteMe. Cuna
LIMPKYJISILIMU, U, KaK MPUHSTO TOBOPUTH, LIMPKYJISLIMOHHOE
JaBJieHUe, 3aBUCUT OT Pa3HOCTU BECOB CTOJI0A TOpsiueii U cToI0a
oxJaXIeHHOIi (00paTHOIT) BOIbI, CJIeA0BATEIbHO, OHA 3aBUCUT OT
pPa3HOCTU TEMIIepaTyp ropsiueii 1 00paTHOM BOJbI.

Kpowme Toro, nupKyasiliMOHHOE HaBjeHUE OOYyCIaBIMBAETCS
ellle BbICOTOI pacIlOOKeHUsI HarpeBaTeJIbHOTrO Mpubopa Haf
KOTJIOM: YeM BBIIIE PACIIOOXEH MPUOOpP, TeM OOJIblie 1S HEro
LIMPKYJISILMOHHOE TaBJlIeHUE.

DTO MOXHO I0Ka3aTh CAEAYIOLIUM 00Pa30M.

B cucremax BomssTHOro oToruieHUsI HauboblIas TeMrepaTypa
ropstueii Boabl 00bI4HO paBHa 95° C, a oxnaxknenHoit — 70° C. Eciau
MpeHeopeyUb oxJIaxaeHUeM BOAbl B TpyOax, TO MOXXHO CUUTATbh,
YTO B HarpeBaTeJIbHbII MPUOOP BoAa MOCTYIIaeT ¢ TEMIIepaTypoi
95° C, ayxonut u3 Hero ¢ Temreparypoit 70° C. I[1pu 3ToM yciioBUu
oIpenesIMM CHavaja JIjisl BepXHero, a 3aTeM /I HUXKHETO Harpe-
BaTeJIbHOIO MpUOOpa HUPKYISLIMOHHOE JaBJIeHUE, IO BAUSHUEM
KOTOPOTO MTPOMCXOIUT Yepe3 HUX IBUKEHUE BOJIbI.

ITpoBeneM Ha puc. la TyHKTUPHbBIE TOPU3OHTAIbHbIE JIMHUU
yepes LIEHTPhl HarpeBaTeIbHbIX MPUOOPOB U KoTaa. JomycTum,
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COBpeMeHHble CHMCTEMbl OTOMACHMA

YTO OTU JIMHUU SIBJISIIOTCS TPAHUIIEH MEXIy BOJOU C TeMIiepa-
typoit 95° C u Bonotit ¢ remneparypoii 70° C. OueBunHO, 4YTO Ha
yuactke BBI'JIJI temmnepatypa Bonbl OyAeT OAMHAKOBA U pPaBHA
95°C, cremoBaTeIbHO, 3MeCh HE MOXET BO3HUKHYTh CUJIa, KO-
TOpasi 3acTaBuiia Obl BOAY IUPKYIMpoBaTh. OnMHAKOBA U paBHA
70° C Temnepatypa Ha yuacTtke AKM 3, To3TOMY 1 TYT HE MOKET
OBITH cO3maHa HeoOxoarMmast cuia. OcTaeTcst pacCMOTPETh OCTaTb-
Hble 1Ba yuactka — AB u E3. Ha yuactke AB Temmieparypa Boibl
paBHa 95° C, a Ha ygacTke E3 ona cocrasister 70° C. I1pu TakoM
COOTHONIEHUU TEMIIepaTyp HAJIUIIO0 HEOOXOAUMOE YCIIOBUE TSI
BO3HUKHOBEHUSI IIUPKY/ISIIIMOHHOTO JaBJICHUST — BCJIEACTBUE Pa3-
HOCTHU BeCOB BO/IbI Ha yuacTke E3 u AB u co3maercst unpxysius
B KoJibiie ABBTJIJTEXK3 M K. CkazaHHOE OTHOCUTCS K BEpXHEMY
HarpeBaTeJIbHOMY MPUOOPY.

st mpubopa, pacnoioXeHHOTO B HUXKHEM 3TaXe U BKITIOUEH-
Horo B Konbio ABBIJIJIM2K3UK, mupKyaaiiMoHHOe JaBleHUE
OyneT co3maBaThcsl Pa3HOCTHIO BecoB cTosiba Bojabl 2K3 1 cTonba
Ab, Ttak kak Ha ydyactke bBI'JIJIM temneparypa oguvHakoBa u
paBHa 95°C, a Ha yuactke AKM3 TemIteparypa ToxXe ogrHAKOBa
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u paBHa 70° C. Ho BbicoTa cTo160B Boabl AB 1 E3 cooTBeTCTBEH-
HO OoJibllle BBICOTHI ¢T0J100B Boabl Ab n 2K3. CaenoBaTtenbHoO, U
pa3Huia B Bece cTo00B AB u E3 Oyaet 0oJibllie pa3HULIBI B Bece
ctoa60B Ab 1 K3, oTcloga LupKyIsILMOHHOE JaBJAeHUE IJIs TPU-
0opa BTOpOro 3Taxa 0oJibliie, 4YeM AJisl Tpubdopa MnepBoro sraxa.

DTUM 00BSICHSIETCS ClIeyIolee YacTo Habtonaronieecs sBie-
HUE: B CUCTeMaX BOASIHOTO OTOILJIEHUSI HarpeBaTeJbHbIe TPUOOPHI
BEPXHUX 3TaXei MporpeBaroTcs Jyylle, 4eM MPUOOpbl HUKHUX
STaxewn.

W3 nipuBeneHHbBIX BbIILIE PACCYKICHUIA BHITEKAET, UTO B IBYXTPYO-
HBIX CCTEMaX OTOILIEHUST HarpeBaTeIbHbIE IPUOOPhI, PACTIONOXKEH-
HbI€ HAa OTHOM YPOBHE C KOTJIOM WM HIXKE ero, paboTaTh He OymyT
WY Xe OyIyT oYeHb cJ1abo mporpeBatbes. it yKa3aHHbBIX CUCTEM
MPAKTUKON YyCTAaHOBJIEHO HAMMEHbIIIEE PACCTOSTHUE MEXKTY LIEHTPOM
HarpeBaTeJbHbIX TPUOOPOB HUKHErO 3Taxka M LIEHTPOM KOTJia B
3 MmeTpa. B cBs131 € 3TUM KOTENTbHBIE 151 CUCTEM OTOTLIEHUSI JOKHBI
HUMETb JOCTaTOYHOE 3aryojieHue. YKa3aHHOIO HelOCTaTKa JIUILIEHbI

Harpesa-
TellbHble
npuéopsbl

YKnoH

Puc. 1a. Cucmembt 60051020 0OmonaeHus
¢ ecmecmeeHHoOIl yupkyrayueil (6epxuss pazeooka):
1 — KoTe; 2 — II1aBHbIN CTOSIK; 3 — pa3BOIsIIast IMHUS; 4 — FOpsiure CTOSIKH;
5 — oOpaTHbIE CTOSIKM;6 — oOpaTHast JIMHUS; 7 — pacCIIMPUTEIbHbINA 0aK;
8 — curHasbHas IMHUS
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OIHOTPYOHBIE CUCTEMbI OTOILICHUSI. B aTOM cilyyae rumpocTaTu-
YEeCKMI HaIop, 3acTaBISIONINI IIMPKYIMPOBaTh BOLY B CUCTEME,
OyneT 00pa30BBIBATHCS U3-3a OXJIAXKIEHHS BOIBI B TPyOOIIPOBOIAX,
TOIBOASIIIMX HArPETYIO BOAY K HAarpeBaTeIbHbIM MPUOOpaM, a TAKKe
OTBOJISIIIIMX OXJIAXKICHHYIO BOIY OT IPUOOPOB K KOTITY.

DTO OXJTaXIEHUE TTOJIE3HO, 80-NepEbiX, I CO3MaHUS TUIPO-
CTaTUYECKOTO HaIopa, a 0-68mopblx, JJISI TOTOJTHUTEIbHOTO
000rpeBa MOMEILEHMST, TT03TOMY YKa3aHHbIE TPYOOIIPOBOIbI IIPO-
KJIabIBAIOT OTKPBITO M HE U30JMPYIOT. HampoTus, oxnaxneHue
BOJIbI B IJTABHOM CTOSIKE (ITOAbEMHOM TPYOOIIPOBO/IE) BPeIHO, OO
MPUBOIUT K CHUKEHUIO TEMITEPATyPhl U YBEJIMUEHUIO INIOTHOCTH
U, KaK CJIEICTBHUE, K YMEHBIIEHUIO TUIPOCTAaTUYECKOrO Hamopa.
B cBsi3u ¢ 3TUM MOIBEMHBIN CTOSIK OT KOTJIa HEOOXOAMMO TIIa-
TEJIbHO TEIIOU30JIUPOBATD.

KonuyecTBo Teruia, 0TaaBaeMoro roMeIeH!IO HarpeBaTeIbHbI -
MM TpUOOpaMu, 3aBUCUT OT KOJIMYECTBA ITOCTyAIOIIe B IPUOOP

6 ——|
8 = 7 Z
T T T T
L T |
4 4 4
N N N
| 5
L——-—-"%”—“’;’:’?’—
YKnoH
—~ 5
1 3 |5 6 YKoH
Puc. 16. Cucmembl 60051020 OmonaeHUs ¢ ecmecmeeHHol YupKyayuei
(HUdCHAS pa3eoodKa):
1 — Koten; 2 — BO3AyLIHAS JIMHUS, 3 — pa3BOAsIIAs JUHUS; 4 — TOpsIne
CTOSIKU; 5 — 0OpaTHbIe CTOSIKK; 6 — 0OpaTHast IMHUS; 7 — pacIlUPUTEIbHbI
0aK; 8§ — cUrHaJIbHasI TMHUS
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BOJbI U €e TeMrepatypbl. B cBoio ouepenb, KOJTUUYECTBO BOJIHI,
KOTOPOE MOXKET OBITh MPOMYILIEHO Yepe3 TPYOOITPOBOI K ITPUOODY,
3aBUCUT OT LUMPKYISILIUOHHOIO AaBAeHUsI, 3aCTaBISIOLIET0 BOAY
JIBUTaThcs 110 Tpyoe. YUem 0osblie HUPKYISLIMOHHOE JaBJIEHUE, TEM
MEHbIII€ MOXET ObITh IUAMETP TPYOBI 17151 TPOITYCKa OMNpeIeIeHHO-
I'o KOJIMYECTBA BOMIbI U, HAOOOPOT, UeM MEHbIIIe UMPKYISILUOHHOE
JlaBjeHue, TeM 00JIblle JOJKEeH ObITh IUaMeTp TPYOhI.

Ho a5t HopManbHOTro AEHCTBUSI CUCTEMBI OTOILICHUS TpeOyeT-
cs ellle OJHO YCJIOBUE: YTOObI LIMPKYJISILIMOHHOE JaBJIeHUE ObLIO
JIOCTaTOYHBIM 151 IPEOIOJEHUS BCEX COMPOTUBIIEHU, KOTOPhIE
BCTpeuaeT ABUXKYILLAsICs B 3TOM crcTeme Boja. Mi3aBecTHO, 4To BoAa
MPU CBOEM ABMXXEHUU B CHCTeMe OTOILJIEHUSI BCTpedaeT COMpo-
TUBJIEHUSI, BbI3bIBA€MbI€ TPEHHUEM BOJBI O CTEHKU TPYO, a Kpome
HUX, €lIe U MECTHbIE COMPOTUBIIEHUS, K KOTOPbIM OTHOCSITCS
OTBOJIbI, TPOMHUKM, KPECTOBUHBI, KpaHbl, HarpeBaTeJbHbIE MPU-
OOpBI U KOTJIBI.

ConpoTusieHre BCISACTBUE TPEHUST 3aBUCUT OT AUaMeTpa U
JIJTMHBI TPYOOITPOBO/A, a TAKXKE OT CKOPOCTH ABMKEHUS BOIBI (€CIn
CKOPOCTh YBEJIMUYUTCS B IBA pa3a, TO COMPOTUBIEHUE — B YEThIPE
pasa, T.e. B KBaapaTUUHOIi 3aBUCUMOCTH). YeM MeHbllie JuaMeTp
U OoJIblIIE JIMHA TPYOOIIPOBOAA U YEM BhILLIE CKOPOCTb BObI, TEM
OoJIblIe COMPOTUBIIEHUE CO3AAeTCsl Ha MyTU BOABI, U HAOOOPOT.
B cxeme otorieHust, u300paxkeHHO# Ha puc 1 a iMeeTcs IBa KOJIb-
11a: OJHO, TIPOXOoIsIIee uepe3 OnmKai Nt K KOTIY CTOSIK, U Ipyroe,
KOTOPOE MPOXOJUT Uuepe3 AadbHUii CTOSIK. Tak Kak mepBoe KOJbLIO
KOpoYe BTOPOro, TO IMpU OAMHAKOBOI B 00€UX KOJIbLIaX TeTJI0BOM
Harpy3ke M OJMHAKOBBIX AUMaMeTpax Tpyo OyaeT MpOXOAUTh MO
KOPOTKOMY KOJIbLLy 0OJIbllIe BOAbI, YeM TpeOyeTcs 10 pacyeTy, U B
pe3yJabTaTe Mo IJTMHHOMY KOJbLLy OyIeT MPOXOAUTh MEHbIIIE BOAbI,
YyeM clieyeT 1o pacuety. YToObl 3TOro nu3dexarb, HEOOXOIUMO ISt
JIaJIbHETO CTOSIKA PUMEHSITh TPYObI O0JIbILIETro AMaMeTpa, YeM ISt
OnMKaMIIero cTosKa, U TakKMM 00pa3oM YPaBHSITh COMPOTUBIEHUS
B 00eux kosbLax. [1pu 0osbliiei ;jiMHe Tpyd COMPOTUBIEHUE BO3-
pacTaert, ¢ yBeJIMUeHUEM AuaMeTpa Tpyo OHO MajaeT.

BeanunHa MECTHOrO CONMPOTUBJICHUS 3aBUCUT, 80-HepPBbIX,
OT CKOPOCTU BOJbI, CIeIOBAaTEIbHO, U OT U3MEHEHUSI CEUCHUS,
BBI3BIBAIOILIETO U3MEHEHUE ITOM CKOPOCTU (Hampumep, B Kpa-
Hax, HarpeBaTeJIbHbIX MPUOOpax, KOTJaax U T.1I.), 60-6MOpPbIX, OT
U3MEHEHUsI HaIlpaBJeHUs, 10 KOTOPOMY ABMXETCS BOAa, U U3-
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MEHEHUsI KOJIMYeCTBa BOIbI (HallpuMep, B OTBOJAX, TPOMHMKAX,
KPEeCTOBUHAX, BEHTUJISIX).

IMokazaHHast Ha puc. la cucteMa OTOIUIEHMSI — 3TO CHCTEMa
C BepXHel pa3BOIKOI. 31ech ropsyast Boja MOJHUMAETCS Yepe3
IJIaBHBIM CTOSIK B MAarMCTPaIbHBII TPyOOIIPOBO/, IPOKJIaIbiBae-
MBIii OOBIYHO Ha Yepaake.

Ha puc. 16 oka3ana cuctemMa OTOILICHUS C HUKHE Pa3BOIKOM.
B aT0i1 cucTeme nmoaaoias MarucTpasib, MUTAIOIIAs BOCXOISIINE
CTOSIKM, PAacIiojlaraeTcsl Ha IIePBOM 3Taxe B MOIOJIbHOM KaHajie
WM XKe B roaBaje 3naHus. O0paTHble CTOSIKA MTPUCOEAUHSIOTCS
K 00111eii 00paTHOI1 MarucTpaiu.

[To mpuHLMIY ASHCTBUS CUCTeMa OTOILIEHMS ¢ HUKHEU pa3-
BOJIKOI HE OTJIMYAETCSI OT CUCTEMbI C BepXHeii pa3Boakoil. U Ty,
Y TaM LIMPKYJISILIMS CO3JAeTCsI IIOTOMY, YTO ropsidasi Bojia, Kak
OoJiee JierKas, BBITECHSIETCSI OOpPaTHOM BOIOI BBEPX ITO CTOSIKAM;
OCTBIBasl B HarpeBaTeIbHbIX IPUOOpax, 3Ta BoJa OIyCKaeTCsI BHU3
yepe3 00paTHbIE CTOSIKM Y CHOBA IMOCTYITaeT B KOTEJ.

B cucremax c ecTeCTBEHHBIM MOOYXIEHUEM B 3MaHUSX He-
OOJIBIIION 3TAaXXHOCTU BEIWYMHA LIUPKYISILIUOHHOTO JaBJIECHUS
HEBEJIMKa, U TI03TOMY B HUX HEJIb3sI IOITYCKATh OOJIBIIIMX CKOPOCTEi
JIBIDKEHMSI BOJIBI B TpyOax; CJIeI0BaTeIbHO, IMaMEeTPhI TPYO J0IXK-
HBI OBITH OOJIBIIMMU. CHCTEMA MOXET 0Ka3aThCsl SKOHOMUYECKH
HeBbIrogHOM. [To3TOMY MpUMEHEHUE CUCTEM C €CTECTBEHHOM
LMPKYJISIIME JOIyCcKaeTCsl JIMIIb 1T HEOOIbIIMX 3MaHUA.

Tlepeuucaum nHedocmamku cucmem OMONAeHUsI ¢ eCIMeCMEeHHOl
yupkyasyueil 600bl:

* CcoKpallleH paguyc aeirctBus (1o 30 M 1o ropu3oHTaan) U3-3a
HEOOJIBLIOTO LIUPKY/ISILIMOHHOTO NaBJICHUS;

* TOBBIIIEHA CTOUMOCTD (10 5—7% CTOMMOCTH 3AaHUS1) B CBSI3U
¢ IpUMeEHEHUEeM TPYO OOJIBIIIOro TUaMeTpa;

* YBEJIMYEHBI pAacXoJl MeTajlla M 3aTpaThl TPyJla Ha MOHTaX CH-
CTEMBI,

* 3aMe/JIEHO BKJIIOUEHUE CUCTEMBI B IEliCTBHE;

* TIOBBIILIEHA OITACHOCTb 3aMeP3aHUsI BOIbI B TPyOax, MPOJIOXKEH-
HBIX B HEOTAILJIMBAEMbIX TTIOMEIIICHUSIX.

Bmecme ¢ mem, ommemum npeumyuiecmea cucmemst ¢ ecme-
CMBEHHOU YUPKyasuuell 600bl, Onpedeastouliie 8 OMOeabHbIX CAYHASIX
ee bloop:

* OTHOCHUTEJIbHASI IIPOCTOTA YCTPOMCTBA M SKCILIyaTalluu;

27



COBpeMeHHble CUCTEMbl OTOMAEHMNS

* HE3aBUCHUMOCTb JCHCTBUS OT CHAOXEHUS DJIEKTPUUYECKOI
SHEPIUEN;

* OTCYTCTBME Hacoca, a COOTBETCTBEHHO, 1lIyMa U BUOpaLIii;

* CpaBHUTEJIbHAs JOJTOBEUYHOCTD (TIpU MPaBUIILHOM dKCILTyaTa-
LIMU CUCTEMa MOXeT aeiicTBoBaTh 35—40 jieT u 0oJjiee 06e3 Karnu-
TaJIbHOT'O PEMOHTA);

* caMoperyJiupoBaHue, 00YCIOBIMBAIOIIEe POBHYIO TeMIepa-
Typy NomeleHuii. B cucteme rpu M3aMeHeHUU TeMIepaTypbl U
TUIOTHOCTU BOJBI UBMEHSIETCSI M pacXOjl BCIEACTBUE BO3pacTaHUS
WA YMEHBIIEHUST €CTECTBEHHOTO LIMPKYJISLIMOHHOTO TaBJICHUS.
OnHOBpeMEHHOE U3MEHEHHEe TeMITepaTyphl U pacxoa BoJbl 00e-
creyMBaeT TerJionepeaadyy npudopoB, HEOOXOAUMYIO IS TIOMI-
JIepxkaHus 3alaHHON TeMIepaTyphbl MOMEIIEHU, T. €. MPUJAET
CUCTEMe TETIOBYIO YCTOMUYMBOCTb.

YCTPOHCTBO CMCTEM BOASIHOTO
OTOMNACHHMS C MCKYCCTBEHHOM
LMPKYASILMCH TENAOHOCHTEASA

B crctemax BOISTHOTO OTOITJICHUS C €CTECTBEHHOM LIMPKYJISIIIME
LIMPKYJISILIMOHHBIC TaBJIEHUS] U3MEPSIIOTCS BCETO JIMIIb IeCITKa-
MM MUJUTUMETPOB BOASIHOTO cToJiba. CTONIb MaJible TaBJICHUST He
MO3BOJISTIOT YCTpauBaTh JaHHBIE CUCTEMbl B 3MaHMSIX, UMEIOIINX
OOJIBIIYIO TIPOTSKEHHOCTh, KPOME TOTO, OHU TPEOYIOT MpuMe-
HEeHUs TPyO 3HAYMTEIbHBIX TUAMETPOB, UTO BEIET K OOJBIIOMY
pacxoy MeTaja.

[MepeuncieHHBIX HETOCTATKOB JIMIIEHBI CUCTEMbI BOISIHOTO
OTOILIEHMS C UICKYCCTBEHHOM LIMPKYJISIIIMed. B HUX IUpKyIsiiyst
BOJIBI CO3MIAeTCs LICHTPOOEKHBIMU HacocaMM. Hacochl, nelicTByto-
1€ B 3aMKHYTBIX KOJIbIIAX CUCTEMbI OTOTUICHUSI, 3aIIOJTHEHHBIX
BOJION, BOJIy HE ITOJHMUMAIOT, a TOJIbKO €€ IepeMelaloT, Co31aBast
LIMPKYJISILIMIO, ¥ TIO3TOMY Ha3bIBAIOTCS LIMPKYISALIMOHHBIMU.

LMpKyJIAIIMOHHBIM HACOC BKITIOUAIOT, KaK MPaBUJIO, B 0OPaTHYIO
MarucTpajib CUCTEMbI OTOTUICHUS JUTsI YBEJIMUEHMST CPOKa CITYKObI
JIeTAJIei, B3aMMOJENCTBYIOLIMX C TOPSIYEH BOAOM.

Ha puc. 2a, 26 nzodpaxeHbl CUCTEMBbI BOASIHOTO OTOIIEHUS C
HMCKYCCTBEHHOM LIMPKYJIsIIeil. PacimpuTenbHbIi OaK 1oIcoe -
HSIIOT HE K MoJaloNieil, a K 00paTHOW MarucTpaim.
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CospemeHHue CHMCTEMbl OTOMACHMA

Puc. 2a. Cucmembt 600511020
OMONACHUSL C UCKYCCMBEHHOU
yupkyasayuei
(6epxHss pazeodka):

1 — xoten; 2— IJIaBHBIIA CTO-
SIK; 3 — paclIMpUTEIbHBIN
0ak; 4 — curHajbHas Ju-
HUSI; 5— TofaIoNIast JINHUST
6— BO3/1yXOCOOPHUK; 7 — IO~
JAoIIe CTOSIKK; 8 — 00OpaT-
HbIE CTOSIKU; 9 — oOpaTHas
JmHust; 10— Hacoc; 11— pac-
IMpUTeIbHAsI TpyOa
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Puc. 26. Cucmemvi 600511020 omonneHus

¢ ucKyccmeenHol yupkyaayuei (HUMiCHS pa3eooka):
1 — koren; 2— mnopamlias JUHUS, 3 — oOpaTHasl JIMHUS; 4 — MoJarolue
CTOSIKU; 5 — 0OpaTHBIE CTOSIKU; 6 — BO3MYIITHAS IMHUST; 7 — BO3MYXOCOOPHHUK;
8 — pacumpuTenbHblii 6aK; 9 — Hacoc; 10 — pacumpuTenbHas Tpyoa

B cucremax ororieHus uenecoo6pa3Ho TIPUMEHATD CIICLIUATIbHbBIC
THPKYJIALIMOHHBIC HACOCHI, IIEPEMEIIAIOIINE 3HAYUTEIIbHOC KOJIMYC-
CTBO BOAbI M pa3BUBarOIUE CPAaBHUTCIILHO HeOOoJIbLINME AABIEHHUS. DTO
MaJIOIYMHBIC TOPU3OHTAIbHLIC JIOITACTHBIC HACOChHI HeHTpO6€)KHOFO
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COBD@MCHHble CUCTEMbl OTOMAEHMNS

THIA, COCNMHEHHBIC B €IUHbBINM OJOK C 3JIEKTPOJBUTATEISIMU U
3aKperuIsieMble HEIMOCPEICTBEHHO Ha Tpybax (6e3 (hyHaaMeHTa), Ha-
npumep Hacockl Tunia HHUTIC (puc. 3) wnu UBL (puc. 4).

[IprMeHeHre HaCOCHBIX CUCTEM OTOILIEHMSI TIO3BOJISIET CYIIE-
CTBEHHO YBEJIMYUTD ITPOTSKEHHOCT TPYOOITPOBOIa M YMEHBIITUTh
METaJJIOEMKOCTb CUCTEMBI OTOILJICHHUSI 32 CUET YMEHbILICHUST 1A~
METPOB pa3BOISIIMX TPyOOTIpoBoa0oB. KpoMe Toro, ¢ ycTaHOBKOI
LMPKYISLIMOHHOTO HAacoca MOSIBJISETCS BO3MOXKHOCTD ITPUMEHE-
HMST HOBBIX CXEMHBIX PEIIEHWI CUCTEMbI OTOTUICHUS, HAIIPUMED,
OTKa3 OT BEpXHeii pa3BoIK1 TPyOOIIpoBo10B. OqHAKO TPUMEHEHUE
HACOCHBIX CUCTEM OTOILICHMSI BO3MOXHO TOJIBKO IIPU YCJIOBUM
HaJeXXHOTO 3JIEKTPOCHAOKEHMSI.

[Ipy OTCYTCTBUM TEIIOTEHEPATOPOB Ha TBEPIOM TOILIMBE
C TOINKAMM IJIUTEJIbHOTO TOPEHUsI MOTYT HallTU NMPUMEHEHME
CUCTEMBbI BOJSIHOTO OTOILICHUS (puc. 5) ¢ 0aKOM-aKKyMYJISITOPOM
U LIUPKYJISUMOHHBIM HacocoM Tuna LIBLI. Takas cucrtema mo-
3BOJISIET 3HAYMTEIbHO COKPATUTh 9KCITIyaTallHOHHBIE 3aTPaTHI ITO
00CTYKMBAaHMIO TeHEPaTOPa TETUIOTHI.
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220
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Puc. 3. luaeonanvhoiii yupkyasuuounsiii Hacoc IIHUIIC:
1 — pabouee Koseco; 2 — KopIyc; 3 — calbHUKOBOE YIUIOTHEHUE; 4 — Ball
3JIEKTPOIBUTATEIIST
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COBpeMeHHbIC CMCTEMbl OTOMACHMA

365

Puc. 4. llenmpobexcHbiil yupky-

AAauuoHHbLid Hacoc muna L[BII:

1 — kopmyc; 2 — HarHeTaTellb-

HBII maTpyooK; 3 — KoHTp(dIa-

HELL TS TIPUCOEIMHEHUS TPYOBI;
4 — 3JIeKTpOIBUTATEIb

[MpuHIIUTT MOTOOHO CUCTEMBI OTOIIJICHUSI COCTOUT B TOM,
YTO TEIIOBYIO MOIITHOCTH TEILTOreHepaTopa BEIOMpAIoT B 3 pasa
0oJIBIIIe, YeM TEIUIONOTePH OTAIUIMBaeMOTO JIOMa, 3a CUeT 4eTo
TTOSIBIISIETCSI BO3MOXKHOCTB HE TOJIBKO 00eCIICUBATh KOMITCHCALINIO
TEIIOIOTEPh IOMa, HO M aKKYMYJIUPOBATh TEILIOTY B CIICIIMATEHOM

B pakqQBuHy 8
1 };/2
\ 1
L5 7 6 6 6
M M H H Ot—ié*'%—é‘_' °
T iTn

—=— /13 BOgONpoBOAa
™
8

\Puc. 5. [lpunyunuanvHas cxema K8apmupHoil cucmembl OMONAeHUs ¢ HACO-|
CHOIL YupKyasauueil menaoHocumens u 6AKOM-aKKyMyAsimopom meniomol:
1 — 6ak-akKKyMyJsITOp; 2 — MPOOKOBBIN KpaH; 3 — pacIIMpUTEITbHBIN
0ak; 4 — IJIaBHBIA CTOSIK; 5 — TEIJIOreHepaTop; 6 — OTONMUTEIbHBIN MTPHU-
60p; 7 — HUpKyISALUMOHHBIN Hacoc Tuma LIBLI; 8 — oOpaTHBIII KiamaH;
H—H — uenTp HarpeBa kotiia; O—O — 1eHTp oxnaxkneHusi; M—M — 1eHTp
baka-akkymyJjsitopa; TTI — TpoiiHUK ¢ TpoOKOMt
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

bake, KOTOpbIii HAYMHAET paboTaTh I10 ITPeKpallleHUMH IKCIUTyaTa-
UM TerioreHepaTopa. O0beM 0aka-aKKyMyJsiTopa MoAOMpaioT
C TaKMM PAacyeTOM, YTOOBI BPEeMsI €ro Pa3psiiKu COCTaBJISIO HE
MeHee 8 yacoB (IIpu paboTe TeIIOreHePaTopOB ABa pa3a B CYTKHU
1o 4 yaca). 1151 2 peKTUBHOM pabOThl CUCTEMBI OaK-aKKyMYJISITOD
JIOJKEH OBITH TIIATEIbHO TETUIOM30JIMPOBAH C LEJIbI0 MCKITIOYESHMS
0eCII0JIE3HBIX ITOTEPh TEILIOTHI.

KOHCTPYKTUBHbBIE CXeMbl CUCTEM BOASIHOTO OTOMACHMS

Koncmpykmueno cucmemvt 0051H020 omonaeHust (Kak ¢ ecmecmeet-
HbIM, MAK U ¢ UCKYCCMBEHHbIM No0YJicOeHUemM) noopa3iensitom:
* 10 MECTY MPOKJIAJKHU MOAAIOIIEH MarucTpaii — Ha CUCTEMBI C
BEPXHEU Y HUXKHEN pa3BOOAKOM;
* 110 C1IOCcO0Y MPUCOEAMHEHUST HarpeBaTeIbHBIX TPUOOPOB K 10~
JAIOIIMM CTOSIKAM — Ha OJHOTPYOHBIE U IBYXTPYOHBIE;
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Puc. 6 6. Jlsyxmpybnas cucmema 800511020 OMOnAeHUS
¢ ecmecmeeHHoU yupkyaayueil (6epxuee pacnpedenerue 600bl):
1 — moparommuii (rJaaBHBIN) CTOSIK; 2 — TPyOOIIpOBOA 0OpaTHOI BOIHI;
3 — Koren; 4 — paclIMpPUTETbHBIN 6a4oK; 5 — HarpeBaTebHbIC TPUOOPHI;
6 — niepenuB; 7 — IpeIoXpaHUTENbHbBINA TPYOOIIPOBO/L
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CospemeHHue CHMCTEMbl OTOMACHMA

* II0 PaCITOJIOKEHHNIO CTOAKOB — Ha CUCTEMbI C BEPTUKAJIbHBIMUA
1 TOPU30OHTAJIbHBIMU CTOSAKAMM

¢ II0 CXEME€ MPOKIaAKN MarucTpajnu — Ha CUCTEMBI C TYHI/IKOBOﬁ
CXEMOU U C MTOMYTHBIM IBUXEHUEM BOIbLI B MATUCTPAJISX.

CHCTeMbl OTOMACHMS
C BePXHeM U HIKHeM 0a3BOAKOM

BapuaHT cucTeMBbl OTOIJIEHUSI ¢ BepXHEil M HUXXHEN pa3BojI-
KOl MpUBeIeH Ha puc.6a, 66 Ha MpUMepe ABYXITAXKHOTO JI0Ma C
MOJIBaJIOM U YeplayHbIM nomelieHueM. [1pu BepxHeil pazBoake
(puc. 6a) ropsiyasi Boga B YepIayHOM MOMEIIEHUY HallpaBIseTCs
B pa3JIMYHbIC CTOSIKM, IO HUM e TTOCTYIIaeT K HarpeBaTeJIbHbIM
npudopam-paauaTopaM. [1pu HIDKHE pa3Boake (puc. 66) ropsiaast
BOJIa U3 KOTJIAa MMOCTYITAeT B CTOSIKM CHU3Y (13 nojaBaia). He3aBu-
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Puc. 6 6. llsyxmpybuas cucmema 6005H020 0MonAeHUs
¢ ecmecmeeHHOIl yupkyaayuetl (HUxicHee pacnpedenenue 800bl):
1 — momaromuii (1aBHbI) CTOSIK; 2 — TPYOOIIPOBOI 0OPATHOI BOMIBI; 3 — KO-
TeJr; 4 — pacIIMpUTENIbHBIA 6Aa40K; 5 — HarpeBaTe/IbHbIC IPUOOPHL; 6 — BO3-
NylIHast Tpy6a; 7 — nepesinB; 8 — NMpeloXpaHUTeNIbHbIN TPYOOTTPOBO
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

CHUMO OT TUIIa pa3BOAKU paCLHI/IpI/ITeJILHbIﬁ 0ak Bcerma pacmonia-
raeTcsl B HauOoJiee BbICOKOI TOUKe CUCTEMBI, T.€. B YEPJAYHOM
MOMECLICHWHN.

OAHOTPYOHbIE 1 ABYXTYOHbIE
CMCTeMbl OTOMNACHMS
OnHOTPYOHBIE CUCTEMBI BOASIHOTO OTOIICHUS HE UMEIOT 00paT-

HBIX CTOSIKOB, ¥ BOJIa, OXJIaXKIEeHHAsI B HarpeBaTeIbHbBIX ITpUOOpax,
BO3BpalllaeTcs B MOJAIOIINE CTOSIKU (puc. 7a, 76).
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Puc. 7 a. Oonompyonvie cucmembl 60031020 OmonaeHus
€ UCKYCCMBEHHOU YupKyaayuell (¢ 3aMblKauumu y4acmKkamu):
1 — KoTen; 2 — IIaBHBIM CTOSIK; 3 — pacIIMpuTeIbHas TpyOa; 4 — paciuu-
PUTENbHBIN 6aK; 5 — Toaaomas JMHUS; 6 — BO3LYXOCOOPHUK; 7 — CTOSIKU;
8 — obparHas uHUs; 9 — Hacoc; 10 — TpOMHUKHM ¢ TPOOKaMM
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CospemeHHue CMCTEMbl OTOMACHMA

B 0nHOTPYOHBIX CUCTEMAaX B HUKHYE HAarpeBaTeIbHbIE TPUOOPHI
MTOCTYITAaeT CMECh TOpsTueii BOJBI M BOJIbI, OXJIAXKICHHOM B BEPXHUX
npubopax. Tak Kak TemriepaTypa 3TOi CMECH HIXe TeMIIepaTyphbl
BOJIbI B TPUOOpaAX BEPXHUX TAXKEM, TO MOBEPXHOCTh HATPEeBa HIXK-
HUX TPUOOPOB JA0JKHA ObITh HECKOJIBKO YBEINUYEHA.

B omHOTPYOHBIX CHCTEMaX BOA LIMPKYJIMPYET B HATPEBATEIbHbIX
MpUOOpPax 1 CTOSIKAX, KOTOPhIE UX MUTAIOT, BCIEACTBUE PA3HOCTU
TeMITepaTyp BOABI B TeX U Npyrux. OMHOTPYOHBIE CUCTEMBI MOXKHO
ycTpauBarth 1o AByM cxemam. [1pu cxeme, pUBEAEHHOM Ha puc. 7a,

Puc. 76. Odnompy6nsie cucmemvt 60051020 OMONAEHUS
C UCKYCCMBEHHOU YupKyaayueil (npomouras cucmema):
1 — KoTen; 2 — TJIaBHBIN CTOSIK; 3 — pacIIMpUTeIbHas TpyOa; 4 — paciim-
PUTEbHBIN 6aK; 5 — Toaaomas JMHUS; 6 — BO3MYXOCOOPHUK; 7 — CTOSIKU;
8 — obparHast tuHUs; 9 — Hacoc; 10 — TpoitHUKHU ¢ TpoOKaMu
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

B BEpXHME paraTOPhI MIOCTYIIAET U3 CTOSIKA TOJbKO YacTh BOIbI,
ocTajibHasi BoJa HaIpaBJIsIeTCs 10 CTOSIKY K HYKEPACTIOJI0KEHHBIM
panraropaMm. Kojm4yecTBO BOMBI UISI KaXKJIOTO HarpeBaTeIbHOTO
prbopa MOXHO PEeryJupoBaTh KpaHaMU, YCTAHOBJIEHHBIMU Y
MpuOOPOB.

Jlpyrast npoTo4yHas cucTeMa rmokasaHa Ha puc. 70. 31ech Bcsl Boaa
U3 CTOSIKA ITPOXOJUT ITOCIEI0BATEIbHO Yepe3 BCe HarpeBaTeIbHbIe
MpUOOPHI, HAYMHAS C BEPXHETO. B 0T/IM4YmMe OT MpOoCcTOii 0MHOTPYO-
HOI CHUCTEMBI, B TPOTOYHOI CUCTEME B HYKEJIeXKAaIlle paaaTophbl
MOCTYIAeT He CMeCh ropsiueii M OXJIaXKACHHOM B BEpXHUX ITPUOOpax
BOJIBI, @ TOJIBKO OXJIaXKI€HHAasT BOJIA.

B npoToYHBIX cUcTeMax HeJIb3sl CTaBUTh Y HarpeBaTeIbHBIX
MpUOOPOB OOBIYHBIE KpaHbl IBOMHON peryaupoBku. Eciau Obl
ObLIM YCTAaHOBJICHBI TAKWE KPaHBbI, TO, IEPEKPHIB Y TOT'O MJIM MHOTO

BoaayxocBopHuk

v

Puc. 7 6. OdnompybHbie cucmembt 60051H020 OMONNEHUS
€ UCKYCCMBEHHOU YUPKYAayUel:
B— TOPU30HTAJIbHAsI TPOTOYHAS CUCTEMA
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CospemeHHue CHMCTEMbl OTOMACHMA

npudopa KpaH, YMEHbIIWIX Obl MOIayy BOAbI BO BCe MPUOOPHI,
MPUCOENNHEHHBIE K CTOSIKY, @ TOJIHOCTBIO 3aKPbIB OJMH U3 KPaHOB,
MOXKHO MTPEKPATUTh LIUPKYJISIIMIO BOABI Uepe3 Bce MpUOOpPhI JaH-
HOro cTosika. MexXy TeM yCTaHOBKa HarpeBaTeJIbHbIX TPUOOPOB
0e3 KpaHOB BJIeUET 3a 0001 00JIbLINE HEYT00CTBA, TaK KaK Toraa
CTAHOBUTCS HEBO3MOXHBIM PETYJIMPOBATh TEMIIEpaTypy BO3MAyXa
B MOMEILIEHUSIX.

OnHOTPYOHBIE CUCTEMbI OTOIIEHUSI MOTYT BBITTOTHSITHCSI TOJIBKO
C BEpXHel pa3BOJIKOI, MO3TOMY UX MPUMEHSIOT B 3MaHUSX, T1e
UMEIOTCS Yeplaky U TJe MOXHO pacriojiarath Mofaroline Maru-
CTpajii B BEPXHUX 3Taxkax. [10aTaxKHbII MyCcK JaHHBIX CUCTEM B
JIeiCTBME HEBO3MOXEH, U B 9TOM UX HEOCTATOK.

OHaKo MO CPaBHEHUIO C ABYXTPYOHBIMU CHCTeMaMHu (puc. 6)
OTOILIEHUS OMHOTPYOHBIE MPOIIE B MOHTAXKE U, KPOME TOT0, UMEIOT
OoJiee KpacUBbIN BHEIIHUM BUA. [JJOCTOMHCTBO UX B TOM, YTO Ha
YCTPOMCTBO OAHOTPYOHOM CUCTEMBI TPeOYETCSl MEHbILE TPYO, UeM
Ha yCTPOUCTBO IBYXTPYOHOIA.

Bce a1 nosioxkuTeabHbIe 0COOEHHOCTU OTHOTPYOHBIX CUCTEM
BeCbMa CYIIIECTBEHHBI U BITOJIHE OMPABABIBAIOT UX IINPOKOE MPU-
MEHEHMUE.

CH1CTEMbl OTOMNACHMS C BEPTUKAABHBIMM
M TOPM3OHTAABHBIMM CTOAKAMM

Ecnu HarpeBaTe/ibHbIE TIPUOOPHI Pa3HBIX TaXeil MOIKIII0Ya-
I0TCS K €IMHOMY CTOSIKY, TO TaKasi CUCTEMa SIBJIIETCSI CUCTEMOM C
BEPTUKAJIbHBIMU CTOSIKaAMU (puc. 7a u 76). Eciiu HarpeBaTeIbHbIE
MPUOOPHI OTHOI'O ATaXKa MOAKIIIOYAIOTCS K €IMHOMY CTOSIKY — 3TO
CHCTeMa C TOPU3OHTAIBHBIMU CTOSIKaMM (puc. 78). Ilpeumyiie-
CTBOM CHMCTEMbI C TOPU3OHTAJbHBIM PACIIOJI0XEHUEM CTOSIKA
SIBJISIETCSI MEHbIIIAsi CTOMMOCTh MOHTaXa 1 9KoHoMuUsI TpyO. He-
JIOCTaTKOM SIBJIIETCSI CJIOKHOCTh 3KCIUIyaTallMi X BO3MOXHOCTb
CKOILIEHUSI BO3/IyXa B HarpeBaTeIbHbIX IPUOOpax ¢ 00pa3oBaHUEM
BO3IYIIHBIX TPOOOK.

CH1CTEMbI OTOMACHMS TYNMKOBbIE
M C NOMNYTHbIM ABMXEHMEM BOAbI B MArMCTOAAAX

INokazanHble Ha puc. 2 (a,6) CUCTeMBbI OTOILUICHUSI OTHOCSITCS
K TaK Ha3bIBaeMbIM TYITUKOBBIM CHCTEMaM, B KOTOPBIX LIUPKYJIsI-
LIMOHHBIE KOJIbLIA HE PABHBI O [UIMHE, IPUIEM CAMOE KOPOTKOE
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KOJIBIIO MPOXOAMUT Yepe3 CTOSIK, ONMXKANIIN K KOTJIY, a caMoe
JUTMHHOE — 4Yepe3 CTOSIK, HanboJiee OTAaJIeHHbBIM OT KOTJa.

Ha puc. & uzobpakeHa cucteMa OTOIUIEHUST APYroro Tuma, rie
JUTMHA BCEX KOJIEIl OJTHA U Ta e U, CJIeI0BaTeJIbHO, OMMHAKOBO
COIPOTHBJICHUE KOJell (IIpU OJIMHAKOBOM TETUIOBOM Harpyske
cTosIKOB). TakMe CUCTeMbI Ha3bIBAIOT CUCTEMaMU C ITOITyTHBIM
JIBUXKEHUEM BOJIbI, MPUYEM X OOBIYHO YCTAaHABJIMBAIOT TOJBKO B
cHUCTeMax C HACOCHOM UPKYJIsiliueid. B aTux cucteMax Bce CTOSIKU
Y HarpeBaTesIbHbIE MPUOOPHI HAXOSTCS OUYTH B PABHBIX YCIOBUSIX,
YTO 3HAYUTEIHHO 00JIer4aeT peryJInupoBKY.

HenmocTaTok crcTeM ¢ IMOIMyTHBIM JIBMXKEHMEM BOIbI COCTOUT B
TOM, YTO JUIsI KX YyCTPOICTBA TpeOyeTCst 0OJIbIIee KOJIMIECTBO TPYO,
YeM JUTSI TYITMKOBBIX CUCTEM.

e
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Puc. 8. Cucmema 600sinoeo omonnenus
C NONYMHbIM 08UNCEHUEM 800bL:
1 — koTen; 2 — THaBHBIA CTOSIK; 3 — pacIIUPUTEIbHBIN 0aK; 4 — BO3Mmy-
XOCOOPHMK; 5 — MOAAIOLINE CTOSIKK; 6 — 00paTHbIE CTOSIKK; 7 — oOpaTHast
JIMHUS; § — paciMpuTeTbHas Tpyba; 9 — Hacoc
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PekoMeHAALIMM MO BLIOOPY M 3KCMAYATaLMM
CMCTEM BOAIHOTO OTOMACHMS

Umobbt 061e24ums 8b100p Halbo1ee Yeneco0dPazHOI clCmeMbl OMOo-
naenust, npedaazaemcs cAre0yruas KAaccuukayus UHOUBUOYANbHBIX
domoé u kommeoiceli:

* TUIl A — OZHO3TaXKHbIE TOMa C MOABAJIOM U Oe3 IMojBaja C
KPYTOM KPBILIEH;

* Tun b — ogHOA3TaXKHBIE JOMA C TUIOCKOU KPHIIIIEH ¢ TTOABAJIOM
niu 6e3 1oJBaa;

* Tun B— aByx- u 6osee aTaxkHbIe JOMA C IUIOCKOM MM KPYTOit
KPBILIENA 1 C IOABAJIOM.

s domosé muna A peKOMeHIyeTcsl IPUMEHEHUE CUCTEM BO-
JITHOTO OTOTUIEHUST TOJIBKO C BEPTUKATbHBIMU CTOSIKaMu. OTorm-
TEJIbHBIE CUCTEMBbI C TOPU30HTAIBLHOM Pa3BOKOI HE MOTYT OTOITUTh
yepJadyHoe MOMeleHNe ¢ KpyTolanatonieii Kpoieit. CucreMy
BOISTHOTO OTOILJICHUSI TAaKMX JOMOB C ITOABAJIOM WJIM 6e3 HEeTo
JKEeJIaTeIbHO BBITIOJIHSATD ABYXTPYOHOU C €CTECTBEHHOM IIUPKYJIsI-
LIMei ¢ BepxHel v HuKHell pa3Boakoii. [1pu ycraHoBKe KoTia
B MO/BaJie BbICOTA JBIMOBOI TPYOBI TOJIKHA OBITH He MeHee 10 M.
B momax 6e3 rmomgBaia KOTJIBI YCTaHABIMBAIOT HA TIEPBOM 3Taxke, a
crcTeMa IOJIKHA OBITh TOJIBKO C BEpXHEH pa3BOIKOIA.

s domoé muna b ¢ nodsasom ciaenyet MPUMEHSITb CUCTEMY
BOJISIHOT'O OTOIUICHUSI C TOPU30HTaIbHOM pa3Boakoit. Koren xena-
TEJIbHO YCTAaHOBUTH B ITOABaJIC. B CBSI3M ¢ TeM, UTO BHICOTA TPYOBI
TaKKUX JJOMOB He MpEBBIIIaeT 6 METPOB, KeJaTebHO B KaueCTBE
TOILIMBA MPUMEHSITh I'a3 WK XXUIKOE TOILTUBO.

s domos muna b 6e3 nodeanoe TakxKe peKOMEHIYETCS IIpUMe-
HSITb CICTEMY BOASTHOTO OTOIUICHUS C TOPU30HTAIBHOM pa3BOIKOIM,
KOTeJI YCTaHABJIMBAIOT He 3ariy0JieHHbIM, a B KAYeCTBE TOILIMBA
JKeJaTeIbHO MPUMMEHEHME Ta3a WIM XKUIKOTO TOILIMBA.

s 08yx- u bonee smaiicHvix domoe muna B 1ienecoodbpasHo
HCITOJIb30BaTh ABYXTPYOHYIO CHCTEMY BOASIHOTO OTOIUICHUS C
BEPTUKAJIBHBIMM CTOSIKAMY U BEPXHEN MM HUKHEN pa3BOIKOIA.
[Tpu ropu3oHTaNIBHOI CCTEME OTOTIICHUSI HEBO3MOXKHO IOJTHO-
CThI0 000TpeTh Bce MmoMelneHust noma. CrucremMa OTOTUICHUS BbI-
TTOJTHSIETCS C €CTECTBEHHOU LIMPKYJISIIINEH, TIOCKOIBKY IIST 3TOTO
BIIOJTHE JOCTATOYEH LUPKYJISIIMOHHBIN Hamop. Tak Kak JbIMOBast
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TpyOa y 3THX 3TaHUI UMeeT BHICOTY He MeHee 10 M, TO KOTJIBI MOTYT
paboTtaTth Ha JII0OOM TOTLJIMBE.

B maba. 2 npuBeneHbl CUCTEMBI OTOIJICHUSI, pEKOMEHIyeMble
JUTSI IPMMEHEHMS B TOMaX COOTBETCTBYIOLINUX TUIIOB.

Tunb! MHIUBUIYAJIBHBIX IOMOB
H COOTBETCTBYIOIIE UM CHCTEMbI OTOILIEHHS

Tabauuya 2

Tun A

Tun b

Tun B

Cucrema OTOIUIEHUS

“C

AN

E-

CucreMa BOISTHOTO

OTOTLJICHMSI:

C BepPTUKAJbLHOU Pa3BOIKOM:

BepxXHee pacIlpeneseHre + X +
HI)KHee paclipefejeHue + + +
C TOPU30HTAJIbHOM + X + X
pa3BOAKOM

BoznyiiHoe ororieHue

JoMa + + +
MecTtHoe oTorieHue:

rasoBble HarpeBaTeIn + X + X X
3JIeKTpUUeCcKue HarpeBsarTe- + X + X X
JIV C aKKyMYJISIIMEN Teruia

[Mpumevanue. 3amTpuxoBaHHast 4aCTh Ha PUCYH-
Ke — XWJIble TTOMELLIEHHsI, He3alITPUXOBaHHAas — MOJI-
BaJIbHBIE; «+» — PEKOMEHIIYEeTCST; «X» — OIYCKAeTCs.
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TenAoreHepatTopbl U KOTAbI

BbiOop THITa MCTOYHMKA TEIJIOTHI 3aBUCUT OT BUIA TOIUIMBA,
€ro HOMMHaJILHOM TETUIONPOU3BOIUTEIBHOCTH, KOTOPast TOJKHA
ObITh 0OJIbIIIE PACYETHBIX TEILIOMOTEPh 1oMa Ha 15—20%, dhyHK-
LIMOHAJIBHOTO HAa3HAYEeHUSI.

Orpaxaalolme KOHCTpYKIMM HanboJiee COBpeMEHHbBIX MaJlo-
3TaXHBIX JOMOB IIPU BHICOKOM TEPMHMYECKOM COMPOTUBICHUM
HMMEIOT BeCbMa HU3KYIO TETUTOTIOTJIOIIAIONTYIO CIIOCOOHOCTD, BCIIE/I-
CTBUE YeT0 OHU XapaKTEePU3YIOTCs MAJIOK TeTUIOYCTOMYMBOCTBIO, a
TETUIOBOM PEXXUM B HUX ITOJIBEPKEH KOJIEOAHUSIM ITPY BO3AEHCTBUM
TepEeMEHHBIX METEOPOJOTUYECKUX (DAKTOPOB M HECTAOMIIbHOM
rozaye TerioTbl. OTMedeHHast 0COOEHHOCTD IPEIOIPeIesIsIeT ie-
JIeCO00OPa3HOCTh TPUMEHEHWSI KBAPTUPHBIX TEHEPATOPOB TETUIOTHI
C TOIIKaMU JUTUTEILHOTO 1 3aTSIKHOTO TOPEHUSI UJIU TIPUMEHEHUSI
CHCTEMBI OTOTUIEHMSI C OOJIBIIION TETIOBOM aKKyMYJISIIIACH.

s neueHTpaJin30BaHHOIO TEMJOCHAOXeHUs Haubosiee
MePCIEeKTUBHBI IBYX(DYHKIIMOHATbHbBIE TeHEPATOPhI TETUIOTHI,
obecrieunBalolie OMHOBPEMEHHO OTOILJIEHWE M ropsiyee BOJO-
CHaOXeHMe C TOMKaMM JJINTEJIbHOTO TOpEeHUs Tpu paboTe Ha
TBEPIOM TOILJIUBE.

[Tpu ucronb30BaHUM TBEPIOTO TOILIMBA ISl KBAPTUPHBIX Te-
HepaTOPOB TETUIOTHI 11eJIECO00Pa3HO MTPUMEHSITH COPTUPOBAHHBIE
KaMeHHBIE YIJIH, YTOJIbHbIE OPUKETBI, YIUTHIBASI, YTO OOIBIIMHCTBO
KOTJIOB U arrapaTtoB He TIPUCIIOCOOICHBI TSl CKUTaHUST HU3KO-
COPTHOTO TOILJIMBA.

BepxHuii npenen pazmepa (ppakiimii yIiist Bo M30eskaH1e KpaTHOTO
TOPEHNST He OJKEeH MPeBbIIaTh 50 MM, a HYDKHMIA B CBSI3U C OTpaHM -
YEHHOCTBIO TATH Y OTCYTCTBUEM MPUHYIUTETLHOTO AyThsl — 13 MM.

B xauecTBe KUAKOTO TOILIMBA MOXET IMPUMEHSITHCS TOTUIMBO
neyHoe opiToBoe (TTIB) uau ocBEeTUTEBHBIN KEPOCUH.

B Hacrosiiiee BpeMsi Ha pbIHKE MpecTaBieHa IMpoKasi HO-
MEHKJIaTypa KBapTUPHBIX T€eHEPATOPOB TEILJIOTHI Ha TBEPIOM,
ra3000pa3HOM M XUIKOM TOILIMBe. Bojblast ux 4acTb MMeeT B
CBOEI KOHCTPYKIIMM BOJSTHOM KOHTYpP M TIpeHa3HaYeHa ISl uC-
TOJTb30BaHMSI B BOJSTHOM CHCTEME OTOTUICHUSI.

C y4eToM yneabHOro Beca TBEPAOTO TOIUIMBA B TOILIMBHOM
Ganance (cBbiie 80%) HaUOOJBIINI UHTEPEC I TOTPEOUTES
TIPEICTaBIISTIOT TBEPAOTOIUIMBHBIE KBAPTUPHBIE KOTJIBI.
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OTBOJ ra3oB U3 KBapTUPHBIX TEILIOT€HEPATOPOB OCYLIECTBIIS-
eTcs yepe3 IbIMOBYIO TpyOy BbicoTOil 5—7 M. Tsra, co3naBaeMast
Takoi TpyOoii, HeBeJMKa, U YTOOBI AbIM U3 TOTIKW HE BHIOMBAJIO B
MoMellleHKE, Ta30BOe COMPOTUBJICHNE TEMJIOTEHEPATOPOB JOKHO
OBITb MUHUMAaJIBHBIM.

KBapTupHbie reHepaTopbl TeI1a JOJKHBI 001a1aTh TAKXKE Hau -
MEHBIIUM TUIPABIMYECKUM COIMPOTUBICHUEM, TaK KakK o0IIee
LIMPKYJISILIMOHHOE JaBJIeHUE B CUCTEME BECbMa HE3HAUMTEIbHO.
s yBeu4yeHus1 3TOro MaBJeHUS 1eJecoo0pa3HO HU3KOe pac-
MOJI0KEHME TeIJIOTeHepaTopa, OMHAKO Yallle BCEro TaKoe pelieHue
B YCJIOBMSIX OJHOITAXXHOTO CTPOEHUS 3a4acTylo HeNpHUeMJIeMO.
ITpu 06bIYHOM pa3MellleHUHU TeIIoreHepaTopa Ha Moy IJ1s CHU-
>KE€HUS LIEHTpa HarpeBa U yBeJWYeHUs TUAPABIMYECKOro Haropa
XeaTebHO, YTOOBI TEIUTOreHepaTop ObUT MUHUMAaJIbHOM BBICOTHI,
a TTIOBEPXHOCTU HarpeBa pacrojaraiicb BO3MOXHO HUXE.

3aTpaThl Ha TOILJIMBO COCTABJISIIOT OCHOBHYIO YacTh DKCIUTya-
TallMOHHBIX pacxoaoB, moatomy KIII koTia nomxeH ObITh 10-
CTaTOYHO BBICOKHM.

Haubonee pacrpocTpaHeHbl UYyTYHHbIE WJIM CTaJbHbIE BOJO-
IpeifHbIE KOTJIbI, UCTI0JIb3yeMbIE CAMOCTOSITEIbHO U COBMECTHO
C OBITOBBIMM TUTUTAMU TSI BAPKY MUILIK. YYTyHHBIE KOTJIBI UMEIOT
OoJibIlIMEe MPEUMYIIECTBAa — OHU JOJTOBEYHbIC U JELIEBbIe MPU
MaccoBOM Mpou3BoacTee. KpoMe Toro, ux HabMparoT U3 OTACTbHbBIX
CEeKIIUIi, TOATOMY U3MEHEHUEM Yucia CeKIIMIA MOXHO Moa00paTh
UX JI00YI0 TPOU3BOAUTEIbHOCTh. PEMOHT KOTJIOB OOBIYHO CBO-
JIUTCS K 3aMeHe Mporopeslieil ceKunn Ha HOBYIO. CpoK CITy>KObI
YYTYHHBIX KOTJIOB COCTaBJsgeT 0KoJio 20 JIeT, B TO BpeMsl Kak
octabHbIX — 10—157eT. Cpok 3KCIUIyaTaluu OT KalUuTaIbHOTO
peMoHTa 10 peMoHTa He MeHee 2000 yacoB, Ipyrux KOHCTPYKIIMI —
He meHee 8000 yacos.

Crnenyet 3aMeTUTb, YTO BCEe MajJoMeTpaxkHble KOTJIbl UMe-
0T HEeOOJIbIIIMe KOHBEKTUBHbBIE MTOBEPXHOCTU TEMI000MeHa U
BCJIEICTBME DTOI'0 BBICOKYIO TeMIIepaTypy OTXONSIINX ra3oB
(250—400° C), uto BhI3bIBaeT cHuxkeHue ux KIIA. Eciu korten
MOJACOEAUHUTH K TBIMOBOI TpyOe uepe3 OTOMUTEIbHBIN IUTOK,
HO MOXHO CYIIECTBEHHO CHU3UTb TEMIIEPATYPy OTXOASIINX Ta30B
u yBeanuuth KIIJ. ITpu pacTonke KoTjaa, KOraa yxyallaeTcs
TsIra, OTKPBIBAIOT 3aCJIOHKY IPSIMOTO XO/1a U T'a3bl HAIIPABJISIOTCS
B IILIMOBYIO TPYOY.
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Puc. 9. Yyeynnoiii cexyuonnblii godoepeiinviii komea KIMM:
a— BWJ criepean; 6 — paspes; B— BUI CO CTOPOHBI 3a[HEI CTEHKU

Tak xe ITIOCTYyIIAal0T, KOraga HauyMHaroT OTOIIUTEJIbHBIN CE30H.
le/l YCTaHOBHBmeﬁCH TATC 3aCJIOHKA ITPAMOIo Xoaa 3aKpbIBa€TCA
1 ra3bl HaITpaBJIAIOTCA B OTOMUTEIbHBINA IIIUTOK.

Texnuueckas xapakrepuctuka Koria KYMM

Tabauya 3

[T101anb MOBEPXHOCTH HATPeBa KOTIIA, M? 1,05
Ternnonpou3BOAUTEIBHOCTD:

kBT 11,5

KKaJj/4 10 000
KITJI, He HUKe (MTpU CXKUTAaHUU aHTpalrTa 75
Mapku AO), %
TInomaas KOJOCHUKOBOM PEIIETKH, M2 0,0525
TorrouHkbIi 00beM, M? 0,023
[abGapuTthl, m:

JJIMHA 0,39

BBICOTA 0,86

LIMpPUHA 0,375
BmectumocTts koTia, Ji 9,5
Macca cexuuii Ha 1000 BT, kT 12,5

Paspexenue, HeoOxoaumoe 115t padoTsl, [1a

11-13
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Hnsa HanboJjiee pacmpoCTpaHEHHOTO TOIIMBA — KaMEHHOTO
YIJIST — Yallle BCero UCIOb3YIOT UyTYHHbIE KOTJIbl Mapok KUMM,
KUMM-2, KYM—1, KYM—-2, KYM-3. CHapyKu OHU OOIIUTbI
KOXXYXOM M3 JIMCTOBOM cTaiu. MexXay KOXYXOM M YYTYHHBIMU
CEKIMSIMU YJIOXKeHa TETJIOM30JISIIINS U3 JINCTOBOTO acOecTa.

Koten KYMM (puc. 9) cocTouT u3 Tpex CeKUUiA, TpUIeM BCs
HeoOXouMasl TapHUTYpa pa3MeleHa Ha KpaitHux cekiusix. Ko-
JIOCHUKOBASI pelieTKa BHIIOTHEHA YaCTUYHO OXJIaKIaeMOii 1 UMeeT
IITyPOBOYHOE YCTPOICTBO. [A30BbIii TPAKT KOTJIa 000PYIOBaH ra30-
XOJIOM TIPSIMOTO XOJ1a, TIO3BOJISIONIUM TTPU PACTOIKE HAIIPaBJISITh
ra3bl, TOMUMO TEIJIOOOMEHHBIX ITOBEPXHOCTEI, Cpa3y B ILIMOBYIO
TpyOy (maba. 3).

Koren KYMM-2 (puc. 10) HabupaeTcsi U3 nepeaHeit, 3aaHein u
TPOMEXYTOUYHBIX CEKIINI, YU CIIO KOTOPBIX COCTABJISIET OT IBYX JI0
yeThIpeX. KosocHMKoBasl pelreTka 00pa3oBaHa YepeayoImMucs
OXJTaXIAeMbIMU U HEOXJIAXKIAEMbIMU 2JIEMEHTAMU (maoa. 4).

Koren KYM—1 (puc. 11) otnuuaetrcsa ot Kotia KYMM—-2 B
OCHOBHOM OOJIBIIMM KOJMYECTBOM CEKLIUI (maba. 5).

B xotne KYM-2 (puc. 12) yucio cpeaHUX CEKLUUI MEHSIETCS OT
2 o 8. TlepenHsisi CeKILIMsi UMeeT OTBEPCTHSI TSl 3aTPY3KH TOTLIMBA,
LITYPOBKM TOPSIIIIETO CJIOST M BBITPY3KH 30JIbl. BOKOBBIE CTEHKU 1
BepX KOTJIa M30JIMPOBaHbI JJUCTOBBIM acOECTOM M KOXYXOM U3

ISSE KR XELH XXX XXX X XXX XKL R KX

i 7D

R

¥ X X XXX

XX XXX

680
4

KR XKLL XEZLE R X KX RKRIK

XXX

XX XX XXX LXK

P
@L‘_u,_ﬁ‘ A 3/

r T X XX XXX X XXXXEXX

XXX

a 6 450

Puc. 10. Yyeynnwiii cekyuonnulii 6odoepetinviii komea KYMM—2:
a— TPOJOJIbHBIN pa3pe3; 0 — MoIepeyHblil pa3pes
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Texnnueckas xapakrepucTuka koria KYMM-—2

Tabauuya 4
TMapamerp Hﬂom;g?p%g§?§4)§HOCTﬂ
0,9 1,17 1,44
Terionpou3BOAUTEILHOCTD, BT 10500 14000 17500
KIT rnpu cxxuraHuu yriast Mapku He Menee 75
AO, %
Yucmo cexumii 4 5 6
BMmecTrMOCTD KOTIIA, JI 16,7 19,7 22,7
[Inoianas KOJIOCHUKOBOM 0.048 0.064 0.08
pELIeTKH, M? ’ > >
[abaputsl KOTIIa, MM:
JUTHA 590 670 750
LIMpUHA 450 450 450
BBICOTA 680 680 680
%50 , 200 6

890

1025

Puc. 11. Yyeynnwiii cekyuonnuiii 6odoepetinviii komea KYM—1:
a— MPOHOJIbHBIN pa3pe3; 0 — BUI Criepean
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Texnnuyeckasa xapakrepucTuka Komia KdM—1
Tabauya 5

[nomans MOBepXHOCTH HArpeBa KOTia, M2
1,39 | 1,78 | 2,11 | 2,5 | 2,89 | 3,28 | 3,61

TerutonpounsBo- 16000 {21000 {25000 {31000 | 37000 | 42000 | 46000
JIUTEJILHOCTD, BT

KIII npu cxxuranum | 77 75 74 73 72 72 71,5
arpauura Mmapku AO

Yucno cekumi 4 5 6 7 8 9 10
BMecTUMOCTD, J1 27,2 | 30,5 | 33,8 | 37,1 | 40,4 | 43,7 | 47,0

[Tnowmane komocuu- | 0,06 | 0,086(0,112 10,138 (0,163 | 0,189 | 0,214
KOBOW peleTKu, M?

[TapameTtp

JvHa KoTna, M 0,34 |0,425| 0,51 {0,595 0,68 | 0,765 | 0,85
Tomounbrii 06beM, M?| 0,03 [ 0,043 (0,056 0,069 | 0,082 | 0,094 | 0,107
Macca, kT 181 | 216 | 248 | 283 | 318 | 353 | 386
PaspexeHue mpu 10 12 14 15 16 18 20
paborte, [1a

Texnnueckas xapakrepucTuka kowia KUM—2
Tabauya 6

Io1mans MoBepXHOCTU HAarpeBa KOTIa, M>
1,07 | 2,11 2,5 1295 ] 339|383 ] 423

Terutonipounzso- {20000 | 24000 | 29000 | 35000 | 40000 | 46000 | 52000
JNIUTELHOCTD, BT

KI1O 78 77 77 76 76 75 75
Yucno cekuuit 4 5 6 7 8 9 10
Bwmectumoctb, 1 | 27,4 | 30,8 | 34,2 | 37,6 | 41,0 | 44,4 | 47,8
[abaputel, MM

ITapametp

JJTMHA 345 435 525 615 705 | 795 | 885
BBICOTA 1040 | 1040 | 1040 | 1040 | 1040 | 1040 | 1040
LIMpUHAasK 450 450 450 450 450 | 450 | 450

Macca cekumit, kr| 278 | 322 | 365 | 409 | 452 | 497 | 539
Paspexenue, I1a 12 12 15 16 16 18 20

JIUCTOBOM ctanmu (maba. 6). Anst ynydiieHus TErI0TeXHUUECKUX
CBOCTB ra30X0/Ibl CHA0XKEHbI YIJTMHUTENISTMU MTOTOKA TLIMOBBIX I'a-
30B, COCTOSIIITUMU M3 YYTYHHBIX BCTABOK C BHYTPEHHUMU peOpamMu 1
pacmiopok. [Tpu yctaHOoBKe BcTaBOK peOpa MornaaatoT B MEKCeKII-
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Puc. 12. Yyeynnuiii cexyuonnbwlii 6odoepetinbiii komea KYM—2:
1 — TaronpepsiBaTesib; 2 — ropeyika; 3 — BXoa 00paTHOM Bonbl; 4, 5 — 3eK-
TPOMArHUTHBI ¥ COJEHOMIHBIA BEHTUIN; 6 — TIOABOM ra3a; 7 — HHUIIIIEINb,
8 — anexTpornpoBoKka; 9 — Bxox ra3a; 10 — Bxon ropsiueit Boapl; 11 — tpaHc-
dopmaTop

OHHBIE 11IeJTU KOTJIa U KPETSTCS C TOMOIIbIO cTepxXHel. Pacriopku
C OTBEPCTUSIMU ISl MPOXO/A ra30B Pa3MellaloT B TOMOYHOM MpPO-
CTpaHCTBe MeX 1y BctaBKaMu. [TogHUMasICh BBEPX, ra3bl yIapsiioTCst
B pacmopky, YaCTUYHO MPOXOJsl Yepe3 OTBEPCTUSI, U MOMNanaioT B
3a30pbl, 00pa30BaHHbIC BCTABKAMU U CEKLIMSIMU KOTJIA, TEM CaMbIM
ylly4yluas Terionepeaady oT NpoayKTOB CTOPAHUS K BOJE.

YyryHHble cekiiMoHHble KOTJbB KUM—-2M «XKapok—1» u
«Kapok—2» (puc. 13.) npenHazHayeHbl AJ1s1 MOAOTPeBa BOAbI B
crcTeMax OTOTUICHUST MaJIO3TaKHbBIX 3IaHUN U MHINBUIYATbHBIX
SKWJIBIX IOMOB CTpOUTETbHBIM 00beMoM 300—900 M3 («XKapok—1»),
200—600m* («XKapok—2») (maba. 7). OHU yHUBEPCATbHbBI U MOTYT
paboTaTh Ha COPTUPOBAHHOM TBEPIOM TOTUTMBE (AHTPALIUTE, KOK-
ce, KAMEHHOM U OypoM Yrjie 1 MaJIO30JbHOM OpUKETUPOBAHHOM
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TOIUIMBE), a TIPU COOTBETCTBYIOIEM IepeoOOpyIOBaHUM U Ha
razoo0pasHom. Kotibl Tuna «2Kapok» MOryT pabotath B CUCTEMAaX
BOJISTHOT'O OTOTUICHMSI C €CTECTBEHHOM U IIPUHYIUTEIBHOM LIMPKY-
JILMeN TpU ruapocTaTuieckoM nasienuu ao 0,3 MITa (3krc/cm?)
U TeMIiepaType TeruioHocuTens no 95° C.

Tonku KoT0B «Kapok» Ipucroco0IeHbl ISl IJIUTEIBHOTO 1
3¢ HeKTUBHOIO CXXUraHUs TOTUIMBA. B ToIKe KoTia 3a cuyeT 1omoJ-
HUTEJIbHBIX pedep Ha BEPTUKAIbHBIX TPYOax CEKIIMi 00pa30oBaHbI
HE 3aIloJHsIeMble TOIUIMBOM OOBOIHBIC PACTOTIOYHBIC KaHaJIbI,
MO3BOJISIIOIINE CHU3UTh a3pOAMHAMMYECKOE COINPOTUBJIEHUE,
MPOM3BOIUTH PA30BYIO 3arPY3Ky TOILIMBA B IIOJIHOM O0beMe, YBe-
JIMYUTH BpeMsl paboThI KOTJIa 6e3 00CTyKUBaHUSI.

TexHnyeckas XapakTepuCTHKA KOTIa «2Kapok—2»
Tabauya 7

KommuecTBo cexiuit
3 4 5 6 7 8 9

HomuHanbHas 16,5 23 |29,5| 36 42,5 49 55,5
MOIITHOCTh, KBT
VnenbHast 13,8 | 12,1 | 10,8 | 10,6 | 10,1 9,8 9,6
Marepuano-

€MKOCTh, KT/KBT

[abaputel, MM 390x | 500x | 610x | 720x | 830x | 940x | 1050x
500x | 500x | 500x | 500x | 500x | 500x | 500x
1065 | 1065 | 1065 | 1065 | 1065 | 1065 | 1065

Macca, Kxr 232 | 283 | 333 | 385 | 433 | 485 535

ITokazarenb

3aMKHYTOE 30JIbHOE TPOCTPAHCTBO, 00Opa3oBaHHOE peOpamMu
CEKIINiA, 00eCTIeUnBaEeT ra30IIOTHOCTh KOTJIa, HEOOXOIUMYIO TS
PperyJIMpOBaHMS TTOAAYN IIEPBUIHOTO BO3IyXa.

ITomaya mepBUYHOTO BO3AyXa B 30HY TOPEHUS PETYIMPYETCS
OTKPBITUEM KPBIIIKU BO3IyX03a00pHUKA Ha HEOOXOAUMBIIA YTOJI.
IIpodoancumenvrnocms paboueeo yuKaa 6 pexcume OAUMEAbHO20
20peHUs Komaa:

* Ha aHTpAIUTEe ¥ KAMEHHBIX YIJISIX C BBIXOJOM JIETYYHX BEIIIECTB
1o 17%, 3onpHOCTBIO 00 20%, BiiaxkHOCTBIO 10 13% cocraBiser
He MeHee 12 yacos;

* Ha KAMEHHOM U OYpOM YIJISIX C BEIXOIOM JIETYYMX BEIIECTB IO
50%, 30mbHOCTBIO 10 20%, BIIaXXHOCTBIO 10 13% cocraBiisieT He
MeHee 8 4acos.
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10

Puc. 13. Bodoepeiinviii komen muna KIM—2M «XKapox—2»:
1 — makeT ceKIuii; 2 — pelieTka; 3 — cCTeHKa rnpasasi; 4 — pydJka; 5 — BO3-
NyX03a0OPHUK; 6 — SIIIMK 30JIbHUKOBBII; 7 — IBePKa HUXHSIST; 8§ — CTEHKA
neBast; 9— nBepka BepxHsisi; 10 — kpbiika; 11— orBoa; 12 — maTpy6ok
razoxojya

Kotabel Tuna «2Kapok» MOryT ObITh Iepeo0OpyI0BaHbI A
CXKUTaHUSI MpUPOAHOro rasa. [lepeBo KoTia uist paboThI Ha Tase,
yCTaHOBKA aBTOMATUKM 0€30ITAaCHOCTU U ITyCK B 9KCIUTyaTallUIo
MPOU3BOISITCS MECTHBIMU ITPOU3BOICTBEHHO-3KCIUTyaTallMOHHbI
MM KOHTOpaMH Ta30BOTO XO3SICTBA.

MoaepHusupoBaHHbie KOTIbl KUM—2VY «KayHac» ucrnosb3y-
I0TCS B CUCTEMaXx BOJSTHOT'O OTOILICHUST MaJIO3TAXKHBIX 3MaHUI U OT-
IeMbHBIX KBapThp 00beMoM 400—1300 M3, B HeM CKHUTaroTcst KOKC,
COPTUPOBAHHBIN AHTPALIMT, KAMEHHBII YTOJIh M OpUKETUPOBAHHbIE
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MaJio30JIbHbIE BUIBI TBEPAOIo ToruMBa. [1ociie CoOTBETCTBYIONIETO
NepeodopyI0BaHMsI KOTJIBI MOTYT padoTaTh Ha IPUPOIHOM rase u
KUIKOM JIETKOM TOILIUBE (maba. §).

[To yneabHOI METaITIOEMKOCTH 3TOT KOTEJI HECKOJIBKO YCTYIIAeT
koTry KYM—-2M «Kapok-2», Ho npeBocxoauT ero mo KITJI.

Texnnueckas xapakrepuctuka Koria KUM—-2V «Kaynac»

Tabauya §
Ieneparop E&Mggﬂ b Kon-Bo TaGapurt, Mm Mac-
TETUIOTHI Hoctp, kBr |CSKWHH | Beicora | mmpuHa | imma (Ca, KT
KYM-2V-4 22 4 1062 465 375 281
KYM-2V-5 28 5 1062 465 475 327
KUM-2V-6 34 6 1062 465 575 391
KUYM-2V-7 40,5 7 1062 465 675 417
KYM-2V-8 47 8 1062 465 775 462
KYM-2V-9 53 9 1062 465 875 508
KUYM-2V-10 59 10 1062 465 975 552
KUYM-2V-11 65 11 1062 465 1075 598
KUM-2V-12 71,5 12 1062 465 1175 | 644

Kotast KAM—-3I" (ma6a. 9) oTHOCSTCS K KOT/IaM YHUBEP-
CaJIbHOTO THUIIA ¥ MOTYT 3KCILTyaTUPOBAThCS HA COPTUPOBAHHOM
TBEPIOM TOILIMBE, a TIPU COOTBETCTBYIOIIEM JI0000PYIOBAaHUN —
Ha razoo6paszHoM. B kotiie Tunma KYM—3IT" MmoxxHO 3¢ heKTUBHO
CXUTaTh KaK aHTPALINT, TaK ¥ KAMEHHBII YTOJIb C BBIXOIOM JIETYIMX
BelecTB 10 17% B pexxume 6e3Haa30pHOTO TopeHust. [1pomosrku-
TeJILHOCTh pabouero 1mkia — 12 gacos, KITI — 78—79%.

Brimyckaercst ceMb BApMAHTOB KOTJIOB C KOJIMYECTBOM CEKITUIA
oT 3 10 9. OHu MoryT paboTaTh B CUCTEMAaX OTOIUIEHUS C eCTe-
CTBEHHOU W MPUHYIMTEIbHON HUPKYJISIIIUECH TEIJIOHOCUTES,
JaBjieHreM Boabl He 6ojiee 0,6 MITa (6 Krc/cm?) U TeMIiepaTypoi
He 6onee 95° C.

Bce uyryHHbIE KOT/IbI PaCCUMTaHbI Ha MOA0rpeB Boabl 10 90—95°C
Y OTHOCHUTEIbHO HEBBICOKOE AaByieHue (2—4 krc/cm?). Hemoctatkom
BCEX YYTYHHBIX KOTJIOB SIBJISIETCSI HEOOXOMMMOCTh BPYUHYIO TTOJI-
JIep>KUBaTh TTOCTOSTHHYIO TOJIIIMHY CJIOSI TOTUTMBA Ha PELIETKE, YTO
TIPECTABIISIET OIpeneIeHHOe Heya00CTBO Is KMIbIIoB. Kpome
TOTO, YyTYHHBIE KOTJIbI TSDKEJIbI M TPYJIOEMKHU B MOHTaXe.
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Texnnueckasa xapakrepucTuka koo KUM—3/T

XX RKXX KX RXA

)

Puc. 14. Bodoepeiinviii komen KC:

Tabauya 9
Ieneparop If{(;ﬁy;;alﬁlj ; Kon-o TaGapuTer, mm Mac-
TETUI0TbI HOCTb, KBT CEKUMHU | gpicoTa | IHMpUHA | AyinHa |C€a, KT
16,5 3 1070 470 450 224
23,0 4 1070 470 555 270
29,0 5 1070 470 660 319
KYM-3 AT 35,0 6 1070 470 765 365
41,5 7 1070 470 870 413
48 8 1070 470 975 460
54 9 1070 470 1080 | 506
8

1 — 30JbHKK; 2 — KOJIOCHUKU; 3 — TomKa; 4 — BoAsHas pybalka; 5 — Ko-
3bIPEK, OTACISIONINI TOMKY OT KOHBEKTMBHOM 4acTh; 6 — KOHBEKTUBHBIM
ra3oxoi; 7 — BOAOMPOBO/SIINE KaHAIBI; § — MAHOMETPUYECKUI1 TEPMOMETD;
9 — 3arpy3ouHas Torka; 10— nBepka /it 00CTy>KMBaHUST KOJJOCHUKOBOM
peireTky; 11 — peryaupoBOYHBINM BUHT; 12 — ITOBOPOTHAS 3aCJIOHKA
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I[ToMUMO YYIYHHBIX 11€J1€CO00pa3HO MCIOJIb30BaTh TAKXKE
cTajibHbIe cBapHbIe KOTJIbI. KoTibl cepuu KC BbINoHEHBI B BUIE
MPSIMOYTOJILHOI TYMOBI ¢ BHYTPEHHE! TOIIKOM, OKPY>KEHHOI BO-
JISTHOM pyOallukoii (puc. 14). B HUXXHE yacTu TONKU pa3MelleHbI
YHUDUIIMPOBAHHBIC JJIsI BCETO TUIOPsIIA KOJOCHUKU. Torka oT-
JIEJISIETCSI OT KOHBEKTHUBHOM YacTH KO3BIPHKOM.

Texnnyeckas xapakrepuctuka KowioB KC-T

Tabauuya 10

INokazaTenb KC-T-11,2 | KC-T-13,7 | KC-T-16,8 | KC-T-23,7
TennonpousBoau-
TeNEHOCTH, KBT 11,2 13,7 16,8 23,7
KII Ha TBepaom
Torumse, % 75 75 75 75
TToBepxHOCTb
HaTpeBa, M? 1,12 1,38 1,68 2,37
[TapameTpbl
HarpeTou BOIbI:
temmeparypa, “C 95 95 95 95
JlaBJieHue abco-
JIIOTHOE, KI'C/M? 3 3 3 3
Tunpasnnueckoe
cornporusieHue, [1a 30 30 30 100
Paspexxenue B
Tomnke Kotna, [1a 15 15 15 30
Temneparypa
HapyKHOI1 1Mo- 70 70 70 70
BepxHocTH, °C
Macca, kr 100 130 175 225
TTponomxkensb-
HOCTb pabOThI Ha
TBEPIOM TOTLTHBE 6 6 6 6
0e3 00cTyX1Ba-
HUSI, 4 HE MEHee

KOHBEKTUBHBII ra30Xxo/ MpeacTaBisieT co00i KOHCTPYKIIMIO,
COCTOSIIIYIO U3 TPeX TOPU30HTAJILHBIX IIelei BhICOTOM 20 MM,
KOTOpbIe 00pa3yloTCsl MyTeM YCTAHOBKM JIBYX BOIOIIPOBOISIIIUX
KaHaJIOB, BBIITOJIHEHHBIX C YKJIOHOM IS yAaJIeHYsI 00pa3yIoIUXCsl
ITy3bIPbKOB Iapa. BepxHsist ABepKa CIIy>KUT JJIsl 3arpy3KU TOILIMBA
M OYMCTKM KOHBEKTHMBHOIO Ia30X0ja OT CaXU, a HUKHSIS — JJIst
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00CTyXKMBaHUST KOJIOCHUKOBOI pelleTKu 1 ToruiBa. HapyskHast
ITOBEPXHOCTh KOTJIOB ITOKPHITA TETUIOBOI M30JISILIMEN — THAPOdO-
OM3MPOBaHHBIM Oa3aJIETOBBIM KAPTOHOM, OOJIMIIOBAHA CTaIbHBIMU
MaHeJISIMU M OKpallleHa 3MaJIblo CBETJIBIX TOHOB.

KoHcTpyK1mMu cTanbHbIX BOAOTPEMHBIX KOTJIOB BHIMTYCKAIOTCS B
Pa3HBIX UCTIOTHEHUSX: U151 paboThl Ha TBepaoM ToruuBe (KC—T);
Ha raze (KC—TI'); Ha xuakom Torumbe (KC—2K); u KoMOUHM-
poBaHHbIE [UIsl pabOTHI KaK Ha TBEPIOM TOIUIMBE, TaK M Ha rase
(KC-TT).

TexHuueckue xapakTepuCTUKU KOTIoB cepun KC rpuBeaeHb
B maba. 10—12.

Texnnueckas xapakrepuctuka Koo KC-2XK, KC-T
Tabauya 11

Mapka KOTJIOB TIpU paboTe Ha TOILIMBE

SKUJIKOM ra3zooopa3HoM
ITokazaTenn
KC—X | KC—X | KC—XK | KC-TI' | KC-TI'| KC-I'
-8,1 | —13,9 | —18,5 | —11,3 | =22,7 | —34,0
TermonpounsBo- 8,1 13,9 18,5 11,3 | 22,7 | 34,0
JIUTENbHOCTh, KBT
KITd,% 80 80 80 86 86 86

AbcomotHoe gasie- | 3,0 3,0 3,0 3,0 3,0 3,0
HYE BOIbI, KI'C/M>

Temneparypa 95 95 95 95 95 95
Bonml, ° C

Paspexenue, I1a 15 15 15 25 25 25
Tunpasanyeckoe 30 30 30 30 30 30
cornporusieHue, [1a

Macca, KT 90 130 170 85 100 120

ITpu cxKuTaHWM B KOTJIaX TBEPIOTO TOTUIMBA, 0COOEHHO KaMeH-
HBIX YIJICH ¥ aHTPALIMTOB, BO3HUKAIOT TPYIHOCTH C UX PO3KUTOM,
TaK KaK OHM UMEIOT BEICOKYIO TeMIIEpaTypy BocIlaMeHeHus. Ecii
B IOM€ MMEETCsI Topeika Ha OaJJIOHHOM (CKIMKEHHOM) Ta3e, TO
PO3XUT MOKHO OOJIETYUTh, UCTIOJB3YS CIIEIINATLHOE PACTOTIOUYHOE
YCTpOMCTBO (puc. 15). B aTOM ciyyae B cepeiuHy KOJIOCHUKOBO
peIIeTKN BCTaBIISIETCS OBITOBAas Ta3oBas TOpejKa, ¢ ITOMOIIBIO
KOTOPOU Y TIPOMU3BOIUTCST PO3XKMUT ¢J10s1. ITociie TOro Kak TOTUTMBO
pPa3orpesoch, TOPEJIKY BHIKITIOYAIOT.
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Texunueckasa xapakrepuctuka Koo KC-TT'

Tabauya 12
n KC-TI'—- | KC—-TI'—- | KC—TI'— | KC-TI'—
oKasaTeJjib 10 12,5 16 20

HomunanbHas Terio- 10 12,5 16 20
Bast MOIITHOCTh, KBT
TabapuTtHbie pazMepbl
(110 KOXYXY), MM

IApUHA 430 430 430 430

BbICOTA 875 875 920 920

rIyouHa 315 350 410 510
TerutoBoe HamnpsikeHUE 210 225 225 210
3epKajia ropeHusi, KBt/m?
VinenbHbIl 00beM 3arpy3- 2,5 2,3 2,6 2,7
KU TOIUIMBa, M /KBT
Macca, Kr 110 117 135 155
KIT, % He meHee:

- Ha TBEPJOM TOILIVBE 77 77 75 75

- Ha ra3e MpUPOIHOM 81 81 80 80

HaubGonee pacnpocTpaHeHHBIM BUJIOM TOILIMBA B CEJbCKOM
MECTHOCTH OCTAlOTCsI JpOBa — OBICTPO «IIPOroparoliiee» HU3KO-
KajiopuifHoe ToriiBo. [1oaToMy uX 1iejaecoodpa3HoO cXUTraTh B
«IIAXTHBIX» TOIKAaX C BHICOKUM CJIOEM, B KOTOPBIX TOIUIMBO TOPUT
JUTUTEJIbHOE BpeMs.

Ha puc. 16 nokazaHa KOHCTPYKIIMSI CTaIbHOTO CBAPHOTO KOTJIa
JUTIST CXKUTaHust 1poB. KoTen o1HOX0M0BOM ¢ BEpXHUM OTBOIOM
MPOAYKTOB cropaHus. Bo3myx momaercst yepe3 KOJIOCHUKOBYIO
pelreTky (MepBUYHBIN) U HaJ cJlIoeM IpOB (BTOpUYHbIi). [Tomaua
BTOPMYHOTO BO3/IyXa HEOOXOaMMa BBUJIY TOTO, UTO TIPU HarpeBe
JIpOBa TEPMUYECKH pa3jiaraloTcs C BhIIEICHUEM TOPIOYMX JIETYUMX
ra3oB. [IepBUYHBIN BO3/IyX MCIIOIB3YETCS ISl TOPEHUST TBEPIOil
4aCcTH TOTUIMBA, OCTAIOIIIEliCsI Ha KOJIOCHUKAX, a BTOPUYHBIN — JUIsI
COKMTaHUS JIETYYMX B HAICJTOMHOM IpocTpaHCcTBe. OCOOEHHOCTHIO
KOTJIa SIBJIIETCSI BOBMOXHOCTh MCITOJIb30BAHUS €r0 HE TOJBKO
JUTSL OTOTIJIEHUSI, HO U JUISI TOPSTYero BogocHaoxeHus. [t aToro
B BepXHEil YaCTU BOISTHOI €MKOCTH KOTJIa pa3MeIaeTcsl [IUINH-
JIPUYECKUI1 BOMOBOISTHOM TEIJIOOOMEHHUK, BHYTPb KOTOPOTO 10~
JlaeTcs XOJIOAHasl BoMa, mojiexkaniast HarpeBy JJ1s1 TOpsiYero Bo1o-
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|4

w/5

Puc. 15. Tonka c eopeakoii 015 po3zcuea meepooco monausa:
1 — rasoBas ropeJska; 2 — HakJaJKa Ha ra30BYIO FOpeJKy U KOJIOCHUKOBYIO
pelieTKy; 3 — KOJIOCHUKOBAsI pellieTKa; 4 — OTBEPCTHE LTS 3arPy3KHU TOTLTU-
Ba; 5 — CTEHKM TOIIMBHMKA; 6 — KpaH ra30BOii FOpeJIKU; 7 — IOIBOIKA ra3a;
8 — KkpaH a1t TpyOKu; 9 — rubKuii nutanr; 10 — moamyBajbHOE OTBEPCTHE;
11 — TpyOKa 151 3aKUTaHUS TOPEIKHU

CHAOXeHUsI, a C HApY>KHOM CTOPOHBI TEINTOOOMEHHUK OMBIBACTCSI
ropsiyeit BoIoil OTOMUTENbHON CUCTEMBI (maba. 13).

BonbIMHCTBO BBITTyCKAaeMBIX KOTJIOB M allliapaToB IpeaHa-
3HAYEHO IS OMHOM (PYHKIIMM TETJIOCHAOKEHUSI — OTOIICHUSI.
OnHako B mocjieHee BpeMsl HaMeTUIach TeHIEHIUSI K ITPOn3-
BOJICTBY KOMOMHMPOBAHHBIX, UJIU, KaK UX €Ile Ha3bIBAOT, TBYX-
(byHKIIMOHAJIBHBIX TETUIOTEHEPAaTOPOB, KOHCTPYKIIUS KOTOPBIX
TTO3BOJISIET TTOKPHIBATh JBa BUJIa TETUIOBBIX HAIPY30K: OTOTUIEHUE
U ropsiuee BOJIOCHAOXEeHUE.

ABTOMaTH3MPOBaHHbBIN Bomorpeiiblii kKotea KC—TCB—16
MpeJaHa3HavyeH ISl OTOTUIEHUS XMJIOTO IoMa TIIOMIAablo 10
80—100 M? 1 ropsiuero BogocHabxeHus. Mcronb3oBaHue TOH-
KOJIUCTOBOI HepsKaBerolllel CTalu U CIielinaibHasi KOHCTPYKIIUSI
TPOTOYHOTO HarpeBaTesIsl yMEeHbIIIaeT Maccy 1 rabapyThl KOTJIa, 3Ha-
YUTEJILHO YBEJIMUMBAET CPOK €T0 CITYy>KObI. ABTOMAaTUUECKUIA pery-
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Puc. 16. Komen u3z aucmosoti cmanu
¢ O0poBsHOL MONKOIL:
a— BuJ cOOKY; 0 — BM Criepen; B— IO-
nepevHbli pazpes; 1 — noaayBaibHast ABEp-
Ka; 2 — MPOYMCTHAs IBepIia; 3 — TOmovYHast
nBepla; 4 — peryasiTop ropeHusi; 5S— Bo-
JloHArpeBaTelib; 6 — JIBIMOBOI MaTpyOOK;
7 — KOJIOCHUKU, 8 — YMCTKA C IeCYaHbIM
3aTBOpOM; 9 — jipoccesib (OTKPbIBAIOIIMIA-
csl TIPU PacTONKe M 3aKPbIBAIOLIMICS MPU
ycTaHOBUBIIEMCsI TopeHun); 10 — Tpybua-
TBIi BJIEKTpOHArpeBaTe/ib

JISITOP, OTTPOKM/IBIBAIOIIMIACS KOJIOCHUK,
OoJIbLIME Pa3MEPBL ABEPOK U 30JbHOIO
SIIMKA 00JIeryaroT 00Cay>KMBaHUE KOT-
na. Perynstop MoxeT ObITb TPUMEHEH B
pexKruMe pyqyHOTO JaTYhKa TeMIIepaTyphl,
TIPY 3TOM JIaTUYMK HAPYXKHOUW Temrepa-
TYpbI YCTAaHABIUBAIOT B OTAIUIMBAEMOM
TIOMEILEeHUH (habn. 14).
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XapakTepucTHKa CTAJBHOr0 KOTJIA ¢ IPOBAHOM MIAXTHOM TONKOMH

Tabauya 13
IoKasaTerE [To1aas MOBEPXHOCTH HarpeBa, M>
1,3 2,0 4,5
TermonpounsBoau- 13,0 20,0 44,0
TEJbHOCTh, KBT
BwmectumocTs, 1 220 230 420
Pasmepbl, MM BbICOTa 720 720 720
MIAPUHA 650 650 950
JUIMHA 1350 1450 1900
Macca, Kr 360 390 680
Texnnueckue nannbie koria KC-TCB-16
Tabauya 14
HoMuHanmbHast MOIIIHOCTh OTOMUTEIEHOTO
KOHTYpa, KBT (KKaji/4) mpu CKUTraHUM:
YISt 16 (13760)
IIPOB 10 (8600)
BpeMms HenpepbIBHOI pabOThI (MTPU HOMUHAb-
HOIf MOIITHOCTH M pa3oBoOii 3arpy3Ke TOILIMBA), U:
Ha yriie 12
Ha ApOoBax 5
MoliHOCTh TPOTOYHOTO BoAOHArpeBatessi, KBt 18 (400 s1/9 mpu
HarpeBe BOJIbI
ot 5 10 45° C)
KT, % 1o 70
PabGouee naBieHue B OTOMUTENb- o 10 (1)
HOM KOHTYpE, M BOJ.CT. (KIc/cM?)
Pabouee naBieHue B KOHTYpe MPOTOUYHO- 110 60 (6)
ro BOJIOHArpeBaTesIsi, M BOA.CT. (KIc/cM?)
CpoK CIIyKOBblI, JIeT He MeHee 25
Macca, KT, He 6osee 130

Pa3BuTas apiMoBast MoJIOCTb, MPeaBapUTEIbHBIN HArpeB U MO-
Jlaya BO31yxa B JABYX YPOBHSIX, OTpaHWYEHHE MPUTOKA BO3AyXa
ABTOMATUYECKUM PETYJISITOPOM U KaueCTBEHHas TETJIOU30 IS
TOTIOYHO-BOAOTIPEMHON COOPKU CHUXKAET MOTEPU TEIUIOTHI U
YBEJIMUMBAET BpeMsl HEMPEPhIBHOM (06e3 00CTy>KBaHUST) pabOThI

KoTiia 10 12 yacos.
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Puc. 17. Annapam éodoepeiinulii
Ha meepdom monauee 08yxgyyHkuuonarvolii ATB-17,5:
1 — 30JIbHUK; 2 — KOJIOCHMK; 3 — ABepiia TOIKW; 4 — TOMKa; 5 — Terio-
0OMEHHHUK TOPSIYEro BOMOCHAGKEHUST; 6 — TEIUIOOOMEHHMK OTOILJIEHMS;
7 — Koprmyc; 8 — KJanaH MperoXpaHUTeIbHbIN; 9 — GypMbI IS TTOAaYr
BTOPMYHOTO Bo3ayxa; 10 — mBepiia 30JbHMKA

KauecTBeHHast TEIUIOM30JISILIMST ¥ GOJTBLION 0OBheM BOIOIPERHOrO
0aKa MO3BOJISTIOT B MEXXOTOIMUTEIbHBIN CE30H MCIONB30BaTh KOTE/ B
peXMMe aKKyMyJIITOpa TEIUIOThI, 00eCTieYrBast TEKYILKE TOTPEOHOCTH
B ropsiueii Bojie HEMPOIOIKUTETbHOM TOITKOM OMUH pa3 B CYTKH.
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[TpoMBIIIJIEHHOCTh BBIITYCKAeT ClelMalbHble BOJIOHArpeBa-
TeJIU, TeIIOOOMEHHBIE TTOBEPXHOCTH KOTOPBIX BBIMOJHEHBI U3
CTaJIbHBIX TPYO M CEKIIMiA. ATMapaThl OTJIUYAIOTCS OT YYTYHHBIX
U CTaJIbHBIX KOTJIOB 00JI€€ 3CTETUYHBIM O(hOpMIIEHUEM. ATITIapaT
ATB—17,5 (monenn 930) (maba. 15) aBnsiercs 6a30BOM MOIEbIO
B 2TOi1 cepuu (puc.17).

ATmapaTt npeacTaBiIsieT co00l ABa BEPTUKATbHBIX TUIUHAPH-
YeCKHUX pe3epByapa, pa3MeIleHHbIX ONUH B IpyroM. BHyTpeHHU
pe3epByap IpelHa3HaYeH J1JIsk OTOTUICHUST, BHEILIHUI — JIJISI TOPsI-
Yero BOJAOCHAOKEHMS.

OTJIMYKUTEIbHOM OCOOEHHOCThIO almapara SIBJISIETCS ITie-
pepacripenejieHre TeIUIOThl MEXAY CUCTEMaMU OTOIUICHUS U
ropsTYero BoAoCHa0XeH s, B 3aBUCMMOCTHY OT yBEJIMYESHUS OHOM
13 (QYHKIMOHAJIBHBIX Harpy30K, TEIUIOHOCUTEIb MOXET J0rpe-
BaThCs 10 00Jiee BHICOKMX TeMIIEpaTyp 3a CUeT OTAA4YM TEIJIOThI
TETMJIOHOCUTENIEM Ipyroi cuctembl. [lepepacnpeneneHue TemIoThl
OCYILIECTBIISIETCST YePe3 YeThIPE CKOOOOOPa3HbIE TPYObI I CMEXHYIO
LHWIMHIPUIECKYIO TOBEPXHOCTh, OMBIBAEMYIO TEILJIOHOCUTEISIMU
00euX CUCTEM.

Bona cucteMbl OTOIJIEHUSI HAarpeBaeTcsl 10 pacueTHBIX mapa-
METPOB 3a CYeT Iepeauy TEIJIOThI Yepe3 MOBEPXHOCTU U OT pac-
MOJIOKEHHOM BHYTPH TEIUIOOOMEHHMKA OTOTUICHUST ILIMOTapHOit
TPYOBI, 110 KOTOPOIA MPOXOISIT TLIMOBBIE Ta3bl U3 TOITKM.

Texnuueckas xapakrepuctuka anmapara ATB—17,5 (moxens 930)

Tabauya 15

TertoBast MOTITHOCTE, KBT (KKai/9) 17,5 (15000)
Pacxon TBepmoro Tormsa, Kr/4

aHTpauuTa 2,4

KaMEHHOTO yIJIst 4,5
KIII, %, ne meHee 60
O0BeM TerI000MEeHHMKA, JI:

JIJIS1 OTOIJIEHUST 28

JIJIS TOPSTYErO BOAOCHAOKEH ST 85
JnutenbHOCTb paboThl 6€3 103arpy3ku, U 6—8
Broicora, MM 1820
JunameTp, MM 426
Macca annapara, Kr 160
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KOHCTpYKIIMSI TOMOYHOI'O YCTPOMCTBA MO3BOJISIET CXKUTATh
TBEPA0E TOILIMBO B TOJICTOM CJIO€, OOECIIeUHBAIOIIEM EINHOB-
pPEMEHHYIO 3arpy3Ky okoJjio 30 Kr ToriuBa Ha 6—8 4acoB Hempe-
PBIBHOI pabOTHI.

[TepBUYHBIIM BO3MyX HAa TOPEHUE TMOCTYMHAET IO/ KOJOCHUKO-
BYIO PEIIIETKY, Yepe3 JKaTI03UIHbBIC OTBEPCTUS IBEPIIbI 30JIbHUKA.
BTopuaHEBIi BO3MYX MUIST JOXKUTAHUS JICTYIMX BEIICCTB IOIACTCS
B HaJCJI0MHOE MPOCTPAHCTBO 4Yepe3 PYpPMBI C peryaupyeMbiM
CEYCHUEM.
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Puc. 18. Annapam eodoepeiinvlii Ha meepdom monause
deyxghynkyuonanvhwiii ATB-23,2 (modeav 3107):
1 — neKopaTUBHBII KOXYX; 2 — ra3oxo.; 3, 4 — MaHOMEeTpUYECKIE TePMOME-
TPBI; 5 — TETUIOOOMEHHKK OTOTUICHHUST; 6 — TeTUIOM30JISILIMOHHBIN MaTepralt;
7 — 9yTYHHBII OTpaXkaTeb; 8 — 3arpy304Has aAsepiia; 9 — ypMbl 111 Togaun
BTOpUYHOTO Bo3ayxa; 10— pacromoyHast asepua; 11— nBepiia 30JbHUKA;
12 — 301bHUK; 13 — KOJIOCHUKOBas pemieTka; 14 — tomnka; 15 — 3aciaoHka,
peryiupyloliias rnojady Torumsa; 16 — 3arpy3o4Hblii OyHkep; 17 — cromop;
18 — 3aTBODP; 19 — TeTI00OMEHHUK TOPsTYeTO BOJOCHAOKeHUS; 20 — ThIMO-
OTBOJSIIMI TATPYOOK
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Ha 6a3e annmapata ATB—17,5 0611 co3aaH ABYX(PYHKIIMO-
HaJbHBIN TerioreHepaTop ATB—23,2 (mopens 3107) (puc. 18),
paboTalolrii B pexXuMe JUIMTEIbHOIO TopeHMs. ATrapaT uUMeeT
3arpy304HbIid OYHKEp M HAKJIOHHYIO KOJOCHUKOBYIO PEIIETKY.
ToruBo IMOAAIOT Yepe3 3arpy304HbIil OYHKEp, U3 KOTOPOIO MO
JIECTBMEM COOCTBEHHOT'O Beca TOILIMBO ITOCTYIAaeT Ha HAKJIOHHYIO
4acTh KOJIOCHUKOBOM pereTKu. ToJIIIrMHa CJIosT TOIIMBA PEryJin-
pyeTcsl 3aCJIOHKOIA.

O0beM OyHKepa paccyMTaH Ha 3arac 10 45 KT yris, 4To Io-
3BOJISIET AKCILIyaTUPOBaTh armapar 0e3 103arpy3kud B TeYeHUU
CYTOK (maba. 16).

Texnnyeckas xapakrepuctuka ATB—23.2 (monens 3107)

Tabauya 16

TermoBast MOIIIHOCTE, KBT (KKai/4) 23,2 (20000)
[Trommanp oTarIMBaeMOro MOMEILEHUST, M2 100
Pacxon TBepaoro ToruimMsa, Kr/4:

aHTpaIuTa 2,4

KaMEHHOTO YTJIsI 2,5

Oyporo yriisg 3.4

IIPOB 5.4
KII[ anmapara, He MeHee, %:

B PEXKHMME OTOTUICHUS 71

B PeXMMe TOpsTIero BOIOCHAGKEHMS 67
BMmectumocTb TeI000MEHHUKA, JI:

IUTST OTOTLIEHUS 70

JUTSI TOPSTYETO BOAOCHAOKEH ST 35
BmectumocTts OyHKepa, 1 45
Bpewms HanosHeHus BaHHBI (250 1) 23
ropstueii Bonoii (t = 37° C), MuH
JnuTtenbHOCTh pabOTHI armnapa- 9-30
Ta OT 3arpy3Ku TOTTUBOM, 4
labaputel, MM 1990x500x950
Macca ammapara, Kr 250

JBYX(YHKIMOHAIBHBIN anmapaTr OTONMUTEIbHBINA C TOPSYUM
BOIOCHaOXeHEeM Ha ApoBax 1 Topdoopukerax ATB—23,2 (monenb
3131) mpegHa3Ha4YeH AJIsI IECHTPAJIM30BaHHOTO OTOTUICHUS Y TOPSI-
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Yero BOJIOCHA0XKEHMSI MHANBUIYATbHBIX KUJIBIX TOMOB ILTOIIAIbIO
100—150m2 (maba. 17).

KoHcTpykius anmapara BBIIIOJIHEHA B BUIAE TyMOBI MPSIMOY-
rojibHO# (hopMel. B anmapaTax umeercst OyHKep I APOB, TOIKA
C BEPTUKAJTbHBIMU ¥ TOPU30HTAIbHBIMU KOJIOCHUKAMMU, YyTYHHBIE
BKpaHbl, KOHTYP BOISIHOIO OTOIUIEHUSI, €MKOCTb JJISI TOPSIYETO
BOJOCHAOXKEHUsI, ra30Xoabl (puc. 19).

OTJIMYUTETHHOI OCOOEHHOCTBIO armapara siBJIsSIeTCsI HaTuuue
TOIIKM, 0OecIieurBaroleii paboTy arrnapara B TeueHUe He MeHee §
4acoB OT OJTHOM 3arpy3KH, U IPUMEHEHUE YyTYHHBIX 9KPaHOB ISt
JIYYIIIeTO JOKUTaHUSI JIETYYMX BEILECTB.

TormBo Ha KOJIOCHUKE TOPUT C OpUEeHTaLIMel (hakesia B CTOPOHY
MOIBECHOM BePTUKAIBHOI KOJIOCHMKOBOM perieTku. [ 6ojee

R
S I

Puc. 19. Anhapam eodoepeiinblii Ha meepdom monauge
deyxghynkyuonanvhwlit ATB-23,2 (modeav 3131):
1 — razoxon; 2 — Terja000MEHHUK OTOIUJICHUS; 3 — TOIJIUBHBIN OyHKeD;
4 — moABeCHbIE BEPTUKAJIbHBIC SKPaHbI; 5 — MOABECHAsT BEpTUKAIbHAs KO-
JIOCHUKOBAsI peIIeTKa; 6 — 3arpy304Hasi IBEpIIa; 7 — KOJOCHHUK; 8 — 30JIbHUK;
9 — yCTpOWCTBO ISl TOJAYM BTOPUYHOTO BO3myxa; 10 — TernaooOMeHHUK
rOpSIYEro BOLOCHAO0XEHUS
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TTOJTHOTO CTOpaHusI B 30HY TOPEHUS Yepe3 YCTPOUMCTBO MoaaeTcst
BTOPUYHBIN BO3IYyX. [IbIMOBBIE ra3bl Yepe3 Tra30X0/Ibl TOAHUMAIOTCS
BBEPX, UYepe3 3a30p B BEPXHEW YaCTH TOIKM OMYCKAIOTCS B HIX-
HIOIO YaCTh ra30Xo/ia 1 MOIaIaioT B IIMOTapHYIO TpyOy, HarpeBast
T10 ITyTH TIOBECHbIE BEPTUKAIbHBIC 9KPAaHbl M TEIUIOHOCUTENb B
TEIJI000MEHHOI eMKOCTH. HarpeTsle moaBecHbIe BEpTUKAIbHbBIE
3KpaHbl aKKYMYJIMPYIOT TEIJIOTY U CITOCOOCTBYIOT JajIbHEMIIIeMy
JIOXKUTAHUIO JIETYYHX BEIIECTB.

TexHuuecKkad XapakKTepUCTHKA
anmapara ATB—23,2 (momenns 3131)

Tabauua 17

TermoBas MoITHOCTD, KBT (KKas/4) 23,2 (20000)
I1101a1b OTAIIMBAEMOTO TIOMELIEHMST, M? 100
Pacxon TBepmoro TorimBa, Kr/4:

JIpOB 8,5
KII[ anmapara, He MeHee, %:

B PEXXMME OTOILIEHUS 68

B PEXHME rOpsruero BOTOCHAOKEHUST 63
Macca, Kr, He OoJiee 250
la6aputel, MM 1175%1130x600

Bbiaromapss HaIMYMIO CMEXHBIX CTEHOK TEIIOOOMEHHUKOB
OTOTUIEHUSI U TOPSIYETO BOIOCHAOXKEHUST 00ecTieurMBaeTCs Iepepac-
NpeaesieHre TeIUIOThl B 3aBUCUMOCTHU OT TEILIONOTPEOICHMS.

[TpOMBIIIJICHHOCTBIO BBIITYCKAETCSI IIMPOKasi HOMEHKJIATypa
ra30BbIX OTOIUTEIbHBIX ObITOBBIX AIIIIAPATOB C BOASIHBIM KOHTYPOM
tunopasmepa ot 11,6 10 29 kBt tTunna AOI'B (maéa. 18), ATB.

ArmnapaTbl JaHHOTO THUIIA COCTOST U3 CICAYIOLIMX YacTeil:
BEPTUKAJIBHOTO LIMJIMHAPUIECKOTO pe3epByapa, Koxyxa, ra30Boi
TOPEJIKU C 3aIlaJIJbHUKOM, Ta300TBOSIIEIO YCTPOUCTBa (puc. 20).

B ueHTpe pesepByapa pacrioysioxkeHa TeIJIoOOMeHHast Tpyba ¢
ymnHuTeaeM. [IpocTpaHCTBO MeXIy pe3epByapoM U KOXYXOM
3aI0JIHEHO U30JISILIMEI U3 1IJIAaKO- WIIM CTeKJI0BaThl. Ham Bbixo-
HBIM OTBEPCTHEM KapOBOI TPYObI PACIIOJIOKEH TSATOIIPePhIBATEIb.
B HukHeit yacTu amnmapaTa pa3MelleHa MHXKEeKIIMOHHAsI Topesika
HM3KOTO JaBJICHUSI, B KOTOPOI Ha KPOHIITEHE KPEITUTCSI 3arallb-
HUK. 3alajJbHUK MMEET [Ba SI3bIYKa IUIAMEHU: OT OIHOTO IPOKC-
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XOIUT 3aXKHMTaHKEe OCHOBHOI TOPEJIKH, OT BTOPOIO HarpeBaeTcs
CITaif TepMOIIaphl.

CMmecuTe b ropeJiKi IpecTaBIsieT coO00i COTHYTYIO MO/ YIJIOM
90° npodunrpoBaHHyto Tpyoy. Ha nuddysope cmecutens umeercst
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Puc. 20. [az06viii emkocmHubiil 6o0onaepesameny AIB-80M:
1, 3 — marpyOKu 1MoBOIa XOJIOMHON U OTBOMA TOPSIYEi BOIBI; 2 — OTpaxa-
Tellb; 4 — TATONpPEPIBATEND; 5 — pe3epByap; 6 — KOXYX; 7 — TEpMOPETYIIsi-
Top; 8 — Tepmornapa; 9 — 3anajbHKK; 10 — OCHOBHAsI ropesika
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yyryHHas1 Hacanka. OTHeBBIe OTBEPCTHS B HACaIKe MPOCBEPIICHBI
B CITEIMAIbHBIX TIPWINBAX, PACIIOJOXEHHBIX B OIVH PSI, YTO
yJIydIlIaeT YCJIOBHYSI ITO/IBO/Ia BTOPMYHOTO BO3/IyXa K (hakesaM. Tak
Kak ropeJika padotaet ¢ KoapGuurueHToM u30bITKa Bo3ayxa a<l,
3TO YCJIOBUE SIBJISIETCS HEOOXOIMMEBIM. PacIioyioxkeHre OTBepCTHit
10 OKPY>KHOCTHU CITOCOOCTBYET paBHOMEPHOMY pacIipe/ie/ICHUIO
TEIJIOThI B LIOHKE, a 00JIbILIOe YMCI0 OTBEPCTUI MO3BOJISIET IO~
JIy4ath (pakeJIbl HAMOOJIbIIEI BEICOTHI.

ABTOHOMHbIE HHIYCTPHAbHbIE
TeNJIOreHepaTopbl Ha ra3000pa3HOM TOIIMBE

Tabauya 18
Homu- Pacxon Tabaputbl, MM Mac-
Ieneparop HaJIbHast IIpUpOa- Bbl- | INU- | TIy- ca,
TENJIOThI MOIIIHOCTb, [HOT'O I'a3a, | co- pu- | ou- Kr
KBt M /4 Ta | Ha | Ha
Annaparbl OTONUTENbHbIC FA30BbIe OBITOBbIE C BOASIHBIM KOHTYPOM
AOI'B-11,6-3 11,6 1,17 850 | 400 | 537 75
(Mozaenb 2203)
AOI'B-11,6-3 11,6 1,17 850 | 230 | 550 42
(momenn 2210)
AOI'B-11,6-1 11,6 1,17 850 | 230 | 550 | 35,5
(Mozenn 2216)
AOI'B-29-1 29 2,93 850 | 380 | 550 58
(Mmozenb 2216-03)
AOI'B-17,4-3 17,4 1,77 980 | 420 | 442 55
(Mogenb 2211)
AOI'B-23,2-1 23,2 2,35 980 | 420 | 480 48
KamuH ra3zoBblii
KT-5,8 5,8 0,59 850 | 800 | 300 55
(Mozmeinb 4006)
ATmapatbl KOMOMHUPOBAHHEIE ¢ BOASTHBIM KOHTYPOM
7151 OTOILJICHHUSI M TOPSTYEr0 BOMOCHAOXKEHUS
AKI'B-23,2-3-VY 23,2 2,35 1300 | 530 | 550 | 155
(Mozenb 2213)
AKI'B-23,2-1 23,2 2,35 980 | 405 | 480 66
AKI'B-11,6 11,6 1,17 970 | 410 - 48
(momenb 2215)

BononarpeBareiy cHaOXeHbl aBTOMAaTUYECKUMU CUCTEMaMU
0€301acHOCTU U peryaupoBaHusi. ABTOMaTUKa 0e30MacHOCTU
BOJIOHArpeBaTe/Iss COCTOMT U3 3JIEKTPOMAarHUTHOrO KJlarlaHa v
TEepMOIIaphl, COEAMHEHHOM ¢ HUM MpoBogaMu. [1pu Hopmab-
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HOW paboTe anmapara 3alajJbHUK HarpeBaeT cliail TepMoIaphl,
B uenu paspuBaetTcsd DJIC 1 Mo oOMOTKe 3JIEKTPOMarHUTHOIO
KJIaIlaHa MpOTeKAET JIEKTPUUECKUNA TOK, YIEPKUBAIOIIMNA KJIanaH
B OTKPBITOM cOocTOssHUU. [Ipu 3TOM ra3 rmoctymnaetr K OCHOBHOM
ropeJike. B ciiydae eciu 3anajabHUK IMOTACHET, Cail TepMoTapbl
OCTBIHET U 2JIEKTPOMArHUTHBIN KJalaH 3aKpoeT AOCTYII ra3a K
OCHOBHOIi ropejike U 3amajibHuKy. [ToBTOpHOE 3a)uraHue 3a-
MaJbHUKA CJIeyeT MTPOBOJUTH BPYUHYIO, HO HE paHee YeM yepes
2 muH. BogoHarpesaTeb 3amycKaloT B pabOTy TOJBKO IOCHe
3aI0JHEHUS ero Boaoi. IJisi 3TOro 10CTaTOYHO OTKPBITH JIIOOOH
13 BOJOPa30OPHBIX KPAHOB ropsiyeil Boabl U yOESAUTHCS, UTO
BOJia BBITEKAET M3 HEro Ioj HaropoM. 3aTeM OTKPbIBAIOT KpaH
Ha ra3zoxoje nepes arnmnapaToM, MOJHOCST 3aXKEHHYIO CITUYKY
K 3alaJbHUKY U OTKPBIBAIOT ero KpaH. Yepes 1—2 MUH mocje
3aKUTaHus 3aMaJlbHUKA HEOOXOAUMO OTTSHYTh BHU3 10 OTKa3a
KHOTIKY 2JIEKTPOMAarHuTa, pyu 3TOM KHOIKa JOJXKHA OCTaBaThCs
B HMKHEM IMOJIOKEHU M. YOeAUMBIIKChH B TOM, YTO 3aMaJbHUK rO-
DUT, OTKPBIBAIOT KPAaH OCHOBHOI FOPEJIKM U 3aXuraiot ee. Ecinu
ropeJika He 3aropaeTcs, a 3afajbHUK FacHET, TO MOBTOPHOE 3a-
KUTaHUE MOXKHO MPOU3BOIUTH TOJIBKO MOC/E BEHTUJIMPOBAHMUS
TONKU B TeyeHUe 2—3 MuH. [lycTuB BogoHarpeBaTeslb, HEO0O-
XOJMMO 3aKPbITh ABEPIY U MPOBEPUTH HAJIMUME PA3PEXKEHUS B
JIIBIMOXOJIE C TIOMOIIIbIO 3aXKEHHOU cruYKu. [Ipu oTcyTcTBUU
pa3pekeHus B IbIMOXO/Ie MOJIb30BaThCS BOJOHArpeBaTeaeM Ka-
Teropuyecku 3anpeniaercs. [Tocie HarpeBa Boabl 10 TpedyeMoi
TEeMIepaTypbl TEPMOPETYJISITOP MpeKpalaeT nojaqy ra3a K OCHOB-
Hoii ropenike. [Tpu cHUXXeHur TeMIlepaTypbl BOJbI B HarpeBarese
Ha 5—10° (B pe3ysibraTe 0TOOpa ropsiueii BoJIbl UM TEILIONOTEPh
MPU OTOTJICHUU ) TEPMOPETYJISITOP BO3OOHOBJISIET MTOAAavy rasa K
OCHOBHOI1 ropeske. PerynupoBaHue MakKCMMaJabHOW TeMIepa-
TYPbI BOJbI IIPOM3BOAMUTCS BpallleHUEM TTpaBOi HIDKHEN Taliku
Os10Ka aBTOMaTU4YecKu. [1pu CHUKEHUM TeMIepaTyphl FraliKy He-
00XOIMMO TTOBEPHYTb BHU3, ITPH IMOBBIIIIEHUX — BBEPX.

YToOBI BBIKJIIIOUUTH BOAOHArpeBaTelb, HEOOXOAUMO 3aKPbITh
KpaH 3amnajibHUKa U KpaH OCHOBHOW TOpEJIKM, a TakKe KpaH Ha
ra3ornpoBoje nepea mpudopoM.

BonoHarpeBaTenu oOCay>XMBAIOT JMIAa, O3HAKOMUBIIIMECS C
WHCTPYKIME! 1 OCHOBHBIMU MpaBUIaMU 6€30MTaCHOCTU IKCILTya-
TallMy ra30BbIX TPUOOPOB.
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EmkoctHble BogoHarpeBateau tuna AI'B, AOI'B ¢ oTBogom
MPOAYKTOB CTOPAaHUsI B IBIMOXOJ MOXKHO YCTaHABIMBATh B BAHHbBIX
KOMHAaTax 1 Ha KyxXHsiXx. OCHOBHBIE XapaKTepUCTUKU BOIOHArpe-
Bareseil AI'B naHbl HUXe.

TexHuyecKkad XapakKTepPUCTHKA eMKOCTHBIX BOJOHATPeBaTe el

Tabauya 19

[Tapamerp AI'B-50M AT'B-80M AT'B-120
TernnoBast Harpys- 6.8 6.8 14
Ka ropesiku, kBt
TennonpousBoau- 5 5,2 10
TEJbHOCTb, KBT
WnTtepsan HacTpoitku 40-90 40-90 30-95
o temnepartype, ° C
Bmectumoctsb 6aka, 1 50 80 120
Bpems HarpeBa BobI 10 55 60—70 60
temrniepatypsl 80° C, MuH
KTI npu Hernpe- 70 75 75
pBIBHOI pabote, %
BricoTta, MM 1210 1540 1600
Macca (6e3 Bojibl), KT 70 84 100
[Mnoimanb otariBae- 30—40 50—60 75—85
MBIX [TOMEIIEHU, M>

O0ObeM BaHHOI KOMHATHI IIPY UCIT0JIb30BAHUY BOIOHArpEeBaTe-
nieit Tunia AI'B nosokeH ObITh He MeHee 6 M>. YBennueHue Xe o0beMa
KYXHHM CBEpX MPEAYCMOTPEHHOI0 He TpeOyeTcsl.

Ha puc. 21 nokazana ycraHoBka anmnapatypbl A’ B—120. K apimMo-
XOJIy BOIIOHATPEBATEIIU IPUCOSTUHSIIOT TPYOaMU 13 KPOBEJIbHOM CTaI
TomuuHoi 0,8—1 MM, pUYeM IUaMETP COSAMHUTEBHBIX TPYO JOKEH
obITh He MeHee 80MM w1 ATB—50mMm u ATB—80MM 1 He MeHee
100mM — mist ATB—120. O01uas ajiMHa TOpU30HTAIbHBIX YYaCTKOB
COEIMHUTEILHBIX TPYO TOJDKHA OBITh He OoJiee 6 M (mabn. 19).

YyryHHble ceKLMOHHbIe KOTJbI cepun KUM Takke MOXHO
KCIIOJIb30BaTh AJISl CXKUTaHUsS Ta3000pa3Horo Toriusa. s atoro
KOTJIbI 000PYAYIOTCS CIELMaJbHO 000PYIOBAHHBIMU MHKEK-
LIMOHHBIMU TOpeJKaMU HU3KOTo naBieHus. Hacagku ropenku
HMMEIOT MPSIMOYTOJIbHYIO (hOpMY B BUIE PaMKU (C MEePEeMbIYKOi1
nocepenuHe). [a30Bo3AyIIHYI0O CMECh U3 CMECUTEJSI TOPEIKU
MOABOIAT K LIEHTPY IIEPEMbIYKH, a 3aT€M C JIBYX CTOPOH K BbI-
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ras

1600

SN

%—&ﬁ] Puc. 21. Yemanoska 6odonaepe-

v . eamenss ATB—120

XOJIHBIM OTBEPCTHUSIM, PACMOJOXEHHBIM MO TIEPUMETPY PAMKHU.
JByXpsimHOE PACITOJIOXKEHHUE MO MMOCAaIKe OTHEBBIX OTBEPCTHI
ITO3BOJISIET COKPATUTh €€ pa3Mephbl, OMHAKO YXYAIIAeT YCIOBUS
MTOABOIAa BTOPUYHOTO BO3AyXa. DTO HECKOIBKO YBETUIMBACT JUTMHY
(dakena o CpaBHEHUIO C TOPEIKAMU, UMEIOIIIMU OITHOPSITHOE
PacnoJIOXEHUE OTBEPCTUMA.

HomuHanbHOe naBjiaeHue repe ropejakamMmu, padoTaoluMy Ha
npupogHoM rase — 1300 Ila, Ha cxximkerHom — 3000 ITa.

Topenku ycTaHaBIMBAaOT Ha YPOBHE KOJIOCHUKOBOM PEIIETKH,
KOTOpasi CHUMaeTcsI Ipu pabote Ha raze. BMecTo TonoyHoii aiBepu
yCTaHABJIMUBAIOT POHTANIBHYIO IUTY. K hpoHTaNBHOM TUTMTE Kpe-
IISIT TOABOASIIIMI Ta30TIPOBOI, TOPEJIKY U TIPUOOPHI aBBTOMATUKH.
B xoT1ax ¢ pa3IuIHBIM YMCIOM CEKIIMI YCTaHABIMBAIOT TOPEJIKHU
OIpeneJICHHOU TEIJIONPON3BOIUTEIBHOCTH.
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Kotabl cHaGXaloTCsl IBYXIMO3UIIMOHHON aBTOMaTUKOM pe-
TYJIMPOBAHUSI TeMIIEpaTyphbl BOJBI. TepMOpPETYIITOp, YCTAHOB-
JICHHBII Ha BbIXOJE ropsiyeil BOAbl U3 KOTJa, BO3AEHCTBYET Ha
COJICHOMIHBII KJIaraH, 4yepe3 KOTOPbIi OCYIIECTBIIICTCS Iogava
rasza Ha OCHOBHYIO ropesky. Pabora TepMoperyisitopa OCHOBaHa
Ha MCIOJIb30BAaHUU METAJJIOB C Pa3IMUHBIMU KO3dduiimeHTaMu
JIMHeitHoro paciuupenusi. HapykHas 1aTyHHasi TpyOKa MMeeT KO-
3G OUIMEHT TMHEMHOTO pacIiupeHst OOJIBIINIA, YeM BHYTPEHHMIA
WHBapHBI cTepkeHb. [Ipu HarpeBe BOIbI BhIIIE YCTAHOBIEHHOM
TeMIIepaTypbl TEPMOPETYJISITOP CcpabaThiBaeT U pa3MbIKAET LETb
coseHouaHoro kianaHa. ColeHOMIHbIN KialaH 3aKpbIBaeTcsl U
MpeKpalaeT TOCTyI ra3a K ropejkam. K 3anmajibHUKY ra3 mpoaoi-
JKaeT IMOCTyINaTh Yepe3 3JIeKTPOMarHuTHhIN KianaH. [1pu cHuke-
HUU TeMIIePaTypbl BOJIBI JUIMHA JIATYHHOM TPYOKM YMEHbILIAETCsI,
MPYKMHA BO3BpalllaeT phlYaru B IepBOHAYaJIbHOE MOJIOXKEHUE U 3a-
MBIKAeT 3JIeKTPUIECKHUIT KOHTAKT B LIS COJICHOUIHOTO KJIalaHa.
CoJICHOMIHBIN KJIallaH OTKPBIBAETCS U IOJAET ra3 Ha FOPEJIKU.
Ia3 B ropeske 3axkuraercst OT 3anajbHuKa. [1peaenb HaCTPOUKU
Tepmoperyisgtopa ot 45 no 85°C.

CoJiIeHOMIHBIN KJIanaH sSBJISETCS UCIIOJIHUTEIBHBIM YCTPOii-
CTBOM aBTOMATUKHU peryjiupoBaHus. Karyiika-coseHoua moi-
KJIFOUAeTCsI K MICTOYHMKY TTEPEMEHHOI0 TOKa HanpsikeHueM 12 B.
DJIEKTPOMATHUT BTSTUBAET CEPACYHUK BHYTPH, NP 3TOM IIOJI-
HUMaeT KJIallaH U co37aeT BO3MOXHOCTD IPOX0/1a ra3a K TopeJiKe.
Ia3 B colleHOMIHBINM KJ1allaH 00s13aTeJIbHO JOJKEeH MTOCTyIaTh CO
CTOPOHBI KJIallaHa, TeEM CaMbIM OOecreurnBaeTcs OOJbIiasi IJI0T-
HOCTb 3aKPBITHSI KJIallaHa.

ABTOMaTHKa 0€30ITaCHOCTU COCTOUT M3 TePMOTIaphl, 3alajlb-
HOI TOpEeJKU M 3JIeKTPOMAarHUTHOro KianaHa. TepMorapa u3
XPOMeEJIb-KOTIEJIST SIBJISIETCSI UICTOYHUKOM ITOJIYYeHUS JIEKTPO-
nBrkyeit cunbl (BC) B cucteme 2J1eKTPONUTAHUS DJIEKTPO-
MarHuTHoro kiaraHa. Crait TepMonapbl HarpeBaeTcst (pakeaom
3anaJbHUKA U B IIETIM U OOMOTKE 3JIeKTPOMAarHUTHOTO KJjlalaHa,
COEMHEHHOTO C TepMOIIapOi, IPOTEKAET AIEKTPUUECKUI TOK O
Bozneiicteuem B C cnast repmoriaphbl. JIMCKOBBII SIKOPb KJ1alaHa
COEIIMHEH CO IITOKOM, K HVDKHEMY KOHITY KOTOPOT'O IPUKPETUICH
TapeibyaThiii KianaH. B HepaboyeM IOJIOKEHUU TapesibyaThlil
KJIalaH MpYXaT MPYXKUHON K BEPXHEMY CEIUTy U IepeKpbIBacT
JIOCTYM Ta3a K OCHOBHOM M 3amajbHO# ropenkam. [1pu mycke
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3JIEKTPOMAarHMTHOTO KJIallaHa B paboTy (BO BpeMsI 3aKUTaHUST KOT-
Jia) He0OXOAMMO HaxXaTh Ha KHOTIKY, KOTOpasi Yepe3 IITOK CBsI3aHa
¢ Tapeab4aThiM KitaraHoM. [1py 3ToM OTKpBIBAaeTCSI IOCTYII Ta3a K
3amnajibHOI TopesKe Yepe3 OTBEpCTHe B Kopmyce KianaHa. Korma
TepMoIiapa Harpeta, noj aeictueM DJ1C ssKkopb NPUKMUMAETCs K
3JIEKTPOMATrHUTY, 1 KJIalTaH OTKPBIBAET TOCTYI ra3a K OCHOBHBIM
ropesikaM. [1pu ocThIBaHUM TepMoTIaphbl KjiaraH Mo IeiiCTBUeM
TIPYXKMHBI 3aKPbIBAETCSI M MpeKpalliaeT moaady raza. ABToOMaTu-
YecKoe OTKJII0YeHME ra3a Mpu IoracaHuM 3armajibHON TOpeTKu
MPOUCXOIUT He OoJiee ueM yepes 25 cek.

YcranoBka Koti10B Tiia KUM porryckaeTcst TOIbKO B HEXMITBIX
MMOMELIEHUSIX 00bEMOM HE MeHee 7,5 M3, MMEIOIIMX BEHTIISILY -
OHHBII KaHaJl. [Ipu ycTaHOBKE KOTJIa B KyXHe ee 00beM JTOJDKeH
ObITh Ha 6 M> GOJIbIIIE TPEOYEMOTO IS YCTAHOBKU Ta30BbIX IUIUT.
PaccrosiHue Mexay BBICTYNAIOIIMMM YacTSIMM TOPEJIKM KOTjia U
MPOTHBOIMOJIOXKHOW CTEHOI He MeHee | M, a pacCTOSTHUE MEXIY
OOKOBBIMU 1 3aHEI CTEHKOI KOTJIa U CTEHOI MTOMEIIeHUS — He
meHee 0,4 M.

Koten nmpucoennHsI0T K IBIMOXOIY C TIOMOIIBIO TPYO M3 Kpo-
BeJIbHOM XXeCTU (ToniurHoi 0,8—1 MM), TMaMeTp COeAMHUTETbHbBIX
TpyO He MEeHbIIIe TuaMeTpa rmaTpyoka.

Cxema yctaHoBKM KoTJia Tuna KMY B moMelieH1uM 1 MOAKIIO-
YyeHHe ero K AbIMOBOI TpyOe nmoka3aHbl Ha puc. 22. O011as JjiuHa
TOPU30HTAJIbHBIX YYACTKOB COSIMHUTEIbHBIX TPYO MJISI OTBOAA
MPOJYKTOB CrOPaHUsI TOJKHA ObITH He 6osiee 6 M. JITMHa BepTH-
KaJIbHOTO yJacTKa COeMMHUTEbHOI TpyOBl (OT MmaTrpyoka KoTia
JI0 OCU TOPU3OHTAJILHOTO yyacTKa) 10JKHa ObITh He MeHee 0,5 M.
VKJIOH COeAMHUTENIbHBIX TPyO B CTOpOHY KoTja He MeHee 0,01.
3BeHbs COENMHUTEIBHBIX TPYO JOJKHBI TUIOTHO BIABUTATHCS OTHO
B Apyroe (IT0 X0y IBVKEHMS ITPOIYKTOB FOPEHMSI) HAa PACCTOSTHUE
He MeHee yeM 0,5 nuameTpa TpyObl.

IMpoxianka COeMMHUTETLHBIX TPYO Yepe3 KITbIe IIOMEILIEHUST He
norryckaercst. CoeIMHUTEIbHBIE TPYObI, POJIOXKEHHBIE B HEOTATLIN -
BaeMBbIX [TOMEIIEHMSIX, TEPMOM30IMPYIOTCSI. MUHUMAaIbHOE 3HAYEeHNE
pa3pexkeHus B IbIMOXO/IE TOJDKHO COCTaBIISATh He MeHee 3 Ta.

Ilepen myckoMm (pO3KMIoM) KOTJIa CleAyeT yOeaAUThCs, 4TO
cHucTeMa 3aIlojiHeHa BoJol (IIPOBEPSIIOT MO MOSIBICHUIO €€ U3
CUTHAJIbHOM TPyObl Y paKOBUHBI). 3aTeM HEOOXOAMMO BKIIOUUTH
TpaHc(OpPMaTop B JIEKTPOCETh M OTKPHITh KPaH Ha ra30IpoBoIe
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Puc. 22. Cxema ycmarnoexu komaa
KYM—2 u nodkaouenue
e20 K ObIM06oi mpyoe:

a— 1uiaH; 0 — paspe3; 1 — Koren; 1

2 — BEHTWISILMOHHBIN KaHal; 3 — JbI-

MOBOI KaHal; 4 — cTalbHOU JUCT;

5 — IBIMOBOJ MATPYOOK; 6 — MPOYKMCTKA
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y BxoJa B KoteJl. Yepes 11a3oK KOTJa HE0OXOAMMO MOABECTU TO-
PSILIYIO CITMYKY K 3aMaIbHUKY Y OJJHOBPEMEHHO HaxKaTh 10 OTKa3a
KHOIKY 2JIeKTpOMarHuTHoro KiianaHa. Criycts 1—2 MUH OTIYCTUTh
KHOTIKY KJIariaHa U yOeIUThCS, UTO 3arajbHUK roput. Eciiv 3anab-
HUK 1orac, He00X0AMMO MPOBECTU IMTOBTOPHOE 3axkUraHue. 3aTeM
IUIAaBHO OTKPBIBAIOT Ta30BBIN KpaH Iepel ropejkoi u, yoeaus-
LLIMCh, YTO Ta3 TOPUT Y BCEX OTBEPCTUI TOPEJIKU, PETYJIUPYIOT €ro
TU1aMsI; TIpY MOSIBJIEHUU MPU3HAKOB OTPhIBA IJIAMEHU BO3AYIITHBIM
peryasaTopoM yMEHbIIAOT MOCTYIUIEHUE TIEPBUYHOIO BO3ayXa, a
MPY HATMYUU KONTAIIETO MIaMeHU — YBEJIMYMBAIOT €ro mojaavy,
Bpalasi peryJsTop.

ITocne mycka KoT/1a MPOBEPSIOT HAJTUUKE Pa3pexXeHUs B IbIMO-
XOJI€ C TIOMOIILIbIO Topsiiieit cmuyku. [Tpu oTCyTCTBUM pa3pekeHusl,
aTakyKe ITpY BbIOMBAHU U IJIAMEHM U3 TOITKU MTOJIb30BaThCsI KOTJIIOM
KaTeropuyecku 3amnperiaercs.

Korna Boja B KoTJie HarpeeTcs A0 3alaHHOI TeMIepaTyphl, TO-
peJika aBTOMaTU4YECKU BBIKJTIOUAETCS, HO 3alaJIbHUK MPOI0JIKAET
ropetb. [Tpu oxnaxaeHun Boabl Ha 5—6° C ropesika aBTOMaTUYeCKU
BKJItoUyaeTcs. Ecayu HeoOXoauMo MOBBICUTH TEMITEpATypy BOJbI,
CTpeJIKYy TepMOpeTyJisiTopa MepeaBUTraloT B CTOPOHY TOJI0XKEHUS
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«Jop», ecnu MOHU3UTH — B CTOPOHY «Xo0J1». TeMnepaTypa HarpeToit
B KOTJIE BOJIbI KOHTPOJIUPYETCSI TEPMOMETPOM.

JI1s1 OCTAaHOBKM KOTJIa HY>KHO 3aKPBITh ra30BbIe KpaHbI Mepel
TOPEJIKOI M Ha BXOJIE B KOTEJI, a TAKXKe 00eCTOUYUTh TpaHchopmarop.
OO6cTy>kMBaHUE KOTIA JOJKHO ITPOM3BOIUTHCST O0yYEHHBIM U aTTe-
CTOBaHHBIM TIEPCOHAJIOM B ITOJIHOM COOTBETCTBUU C MHCTPYKITUEH.

B paitonax, rje ImpoKo UCIOJIb3YIOT XKUIKOE IIEYHOE OBITOBOE
torunBo (TI1B) nau kepocuH, MOJTyYUIN pacpoCTpaHEHUE aBTO-
HOMHBIE CHUCTEMBI TETUIOCHA0XEHUST C MPUMEHEHMEM 3aBOJICKUX
arrnapaToB M KOTJIOB, paboTalolX Ha 3TOM Buje ToruiuBa. [1po-
MBIIUICHHOCTBIO BBIITYCKAIOTCSI OTOIUTEJIbHBIC armapaThl TUIIA
AOXB (puc. 23).

AnnapaTtsl AOZKB BbITTOJTHEHBI B BUI€ HAIOJbHOTO METaJIM-
YeCKOro ImKacda ¢ OTKMIHBIMUA KPBILIKAMU U TIEPEIHEN CTEHKOI,
4yTO 0becrneurBaeT CBOOOAHBIN JOCTYII K 2JIEeMEHTaM yIIpaBICHMUSI.
CocTouT OH M3 ropenku 13, miaMmeHHO TpyObl 7, TEII00OMEHHUKA
5, ToruBHOrO 0aka 4, Kpblliku 2 u no3atopa 10. Han ropenkoii,
PacroJIOKEeHHOI B HUKHE! YacTH aTllapara, ycTaHOBJIeHa IJTaMeH-
Hasl TpyOa LIUJIMHIPUYECKON (hOPMBI, KOTOpasl CIY>KUT KaMepoit
cropanus. CBepXy OHa 3aKpbiTa TEIJIOM30JIMPYIOIIEe KPBIIIKOI
¢ akpaHoM. K TermmooOMeHHMKY amrapaTa Kamepa KpermuTcs ¢
ITOMOIIIBIO YEThIPEX JIETKOChEMHBIX 3aMKOB. Ter1oo0MeHHUK
M3TOTOBJIEH U3 JIByX KOHIIECHTPUYECKN PACITOIOXKEHHBIX ITUIMH-
JIPOB, KOJIbIIEBOE MPOCTPAHCTBO MEXAY KOTOPHIMU 3aIIOJIHEHO
BO/IO. B HMXKHE! M BepXHeil YacTu TEIJI00OMEHHMKA UMEIOTCSI
JIBa 1ITylLepa (COOTBETCTBEHHO IS ITOaYM XOJOIHOI M OTBOIA
HarpeToil BOAKI).

CHapyXu KOPIYC TOPEJKHU 3aKPHIT TEIIOU30JSIIMOHHBIM
KOXKYXOM, YCTAaHOBKAa KOTOPOT'O YMEHbIIIAET TEIIOMOTEPU B OKPY-
JKalollee MPOCTPaHCTBO U OTHOBPEMEHHO CO3/1aeT HaIllpaBJIeHHOE
JIBIDKEHME BO3/yxa B 30HY ropeHusi. Ha 60KOBOIi MOBEpXHOCTH
KOXXyXa pa3MelleH peryJsiTop Bo3ayxa IUOepHOTO TUIIA.

ITo Mepe yBeIM4eHUS pa3pekeHusl B afrapaTe cedeHue mmoepa
MepeKpPhIBAETCS 3aCIOHKOM, OJ1aromapst yeMy KoM dUIIMeHT 13-
ObITKA BO3/IyXa MEHSIETCSI Ha HE3HAYUTEIbHYIO BenunHy. Komu-
YeCTBO TOIUIMBA, MMOJaBa€MOI0 B TOPEJIKY, a, CIeI0BaTEIbHO, €€
TEIJI0Basi Harpy3Ka U3MEHSIETCS TP ITOMOIIHM J03aTopa, KOTOPBIi
obecIieyrBaeT Ioaavy B TOPEJIKy 3aaHHOI'O KOJIMYECTBA TOILIMBA
WJIY TIPEKpalllaeT ee B CTydae MOBBIIIeHUST yPOBHSI TOILIMBA B KOP-
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Puc. 23. Omonumensnuiii annapam muna AOKB:
1 — mwubep; 2 — KpbllIKa OTKUAHAsS; 3 — KpbILIKa TeIJIOOOMEHHUKA;
4 — TOTUIMBHBII 0aK; 5 — TEMI00OMEHHUK; 6 — 9KpaH; 7 — IJaMeHHast
TpyOa; 8§ — miok; 9 — crenka nepeansis; 10 — mo3arop; 11 — KoxXyX ropeiku;
12 — nmonmoH; 13 — ropenka; 14 — perysitop Bo3ayxa; 15— Kopob 1bIMOBOI

TTyce J103aTopa BhIIllIe KOHTPOJIBHOTO. J{03aTop BHITIOJHEH TaKUM
00pa3oM, 4TO C IMOBBIIIIEHUEM YPOBHS TOIUIMBA TOIJIABOK B €TO
KOpITyCe BCTUIBIBAET U YePE3 CUCTEMY PHIYAroB JaBUT Ha 3aTTIOPHYIO
WTJTY BITYCKHOTO KJIallaHa, KOTOPbIi TIepeKphIBAET IMOoIavyy TOTUIMBA
B 03aTop. B mepemHeit yacTu armapata MOHTUPYETCS TOTUTABHBIN
06ak BMeCTUMOCTBIO 16 J1, 060pyIOBaHHBIN yKa3aTejaeM ypOBHS
MOTUIaBKOBOTO THUIA. 3araca TOIUIMBa B 0ake JO0CTaTOYHO ISt
HeNpepbIBHOI padOTHI arrmaparta B TedeHue 15 4acoB mpu HOp-
MaJibHOI Harpy3ke. TeMrepaTypa B 0ake He TOJKHA IPEBHIIIATh
TeMITepaTypy BCIIBIIIKY, ITO3TOMY BO M30eXaHue rmeperpena 0ak
OTJIeJIEH OT TETUIOOOMEHHMKA SKPAHOM.

Ha 3anHeit creHKe BOASHOM pyOalllky TEMIOOOMEHHMKA pa3-
MeIleH JIBIMOBOI KOpOO, B BEpXHEil YaCTH KOTOPOTO YCTAaHOBJIEH
mubep, CayxXamuid 1jisi U3MEHEHUsT HallpaBJIeHUST TBUKEHUSI
TPOYKTOB CrOpaHMs TOTUIMBA. B HUXKHEl yacTu anmapara ycra-
HOBJIEH TOTOH JUTS COOpa ITPOJIUTOrO TOTUIMBA. ANTiapaT CHaOXeH
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HUCTapUTEIbHOM rOpesiKoi ¢ eCTeCTBEHHBIM MOICOCOM BO3ayXa.
ITponykThl cropaHusi, BbIXOAS U3 IUJIAMEHHOU TpyObl, MepeaaroT
TEIUIO BOAE B TEMJI0OOMEHHMKE, MOCJe Yero BhIOpPACchIBAIOTCS B
JIIBIMOXOJI, a HarpeTasl Bojia MOCTyIaeT B CUCTEMY BOMSIHOTO OTO-
IJIeHUS 30aHus. B mepros po3:kura anmnapara, Koraa pa3pexxeHue B
HEM He3HaYUTeJIbHO, IIIMOep ABIMOBOTO KOpoOa (151 YMEHbIIEHUS
TUAPABINYECKOTO COMPOTUBICHHUS IBIMOBOTO TpaKTa) yCTaHaB-
JIMBaeTcs B mojioxkeHue «OTKPBITO», U MPOAYKTHI CTOPAHUST Yepe3
JIBIMOBOI1 KOpOO MOCTyNalT HEMOCPEACTBEHHO B AbiMoxo. [1o-
cJie BbIXOfa alrmapaTa Ha peXXuM (HarpeB BOJAbBI 0 TEMIIePaTyphbl
85—90° C) mbep ycTaHaBAMBAETCS B MOJIoXKeHUE «3aKkpbiTox. [1pu
5TOM MPOAYKThI CTOPAHUS ITPOXOST Yepe3 KOJIbLIEBOI 3a30p MEXKITY
IJIaMeHHO# Tpy0oil 1 BOASIHOM pyOallIKoil TermI000MeHHUKA.
Arrapar uMeeT yI0BJIeTBOPUTEIbHOE KAUeCTBO CXKUTAHWS TOTLIU -
Ba. ConmepkaHue OKMCH yIJiepoia B MPOMYKTaxX CropaHus TOILIMBa
cocrapysieT 0,005—0,02%, 9To He MpeBbIIIAET NPEISIbHO J0IycKae-
MBbIX HOPM K arfrmaparam nogooHoro Tumna. OCHOBHbIE TEXHUYECKHE
XapakTepucTuku anrmapatoB Tuna AOZKB npuseneHsl B maba. 20.

TexHuyeckne XapakKTepPUCTUKH
TemioreHeparopos Tuna AO2KB

Tabauuya 20
[TapameTtp AOXB-9 AOXB-20

Termonpon3BoAUTENIBHOCTD, KBT 9,3 23,0
Pacxon ToruBa, J1/4:

MUHUMAaJIbHBIN 0,24 1,2

MaKCUMaJIbHbI 1,1 2,5
BwmectumocTs ToruimBHOTO 0aka, Ji 15,0 27,0
KIIO, % 70 75
JuanazoH peryjaupoBaHus 40—-85 40-95
Temrneparypsl Bogsl, © C
Macca, (6e3 ToruinBa), Kr 75 145
TabGapuTbl, MM:

LIMpPUHA 450 550

ryoMHa 605 530

BbICOTA 855 1385

75



COBpeMeHHble CUCTEMbl OTOMAEHMNS

YCTaHOBKA TENAOreHepaTopoB

Pa3meliieHre oTonmMUTEIbHBIX KOTJIOB (anmapaToB), Kak MpaBuiIo,
cJemyeT MpeaycMaTprBaTh B CIIEIMAIbHBIX ITOMEIIEHMSIX (TOTIOY-
HBIX), UMEIOIINX JBIMOXO/ M BEHTWJISIIIMOHHBIN KaHaJ.

EctecTBeHHast BEeHTWISIIIUS JOJKHA 00€CIIeYnBaTh TPEXKpaT-
HbBII BO3MIyXOOOMEH B TEUEHUE OJHOIO Yaca, He CUMTasi BO3Iyxa,
HeobOxoauMoro 1jis1 ropeHus. [ToMelleHre TOJKHO UMETh 2JIeK-
TPUUYECKOE OCBEIIICHMUE.

Pa3smeleHre oTONMUTENBLHOTO KOTJa (amrapara) Ha TBEpIOM
TOIJTMBE B KyXHE MO CAHUTAPHO-TUTMEHUYECKUM ITOKa3aTesIsIM
He peKOMEeHIyeTcsl. YCTaHOBKa KOTJa (ammapaTta) Ha TBEPAOM
TOIUTMBE B TIOJBAJIC JOMa IT03BOJISIET YBEJIMUYUTh IUPKYIISIIIMOH-
HBII HAIlOp, TEM CaMbIM YMEHBIIIUTh TUaMeTPhl TPYO, YIyUIIUTh
CaHUTAPHO-TUTMEHUYECKOE COCTOSTHUE BHYTPHU JIOMa.

IIpu ycTaHOBKE MCTOYHUKA TETJIOTHI B IMMOMEIIEHUU, TTO-
CTPOEHHOM M3 CTOpaeMbIX MaTEpUaIoB, PACCTOSIHUAE OT KOTJa 10
CTEH, MEePEKPHITUIA U TTEPETOPOIOK JOJKHO OBbITh He MeHee 0,5 M.
PaccTosiHue MoxxHO cokpaTuTh 10 0,25 M MpU yCIOBUU OOIIIUBKM
CropaeMbIX KOHCTPYKIIMIA KPOBEJbHOU CTaJIblO MO acOECTOBOMY
KapTOHY TOJIIIMHON 8 MM.

ITpu pa3menieHuy reHeparopa TeIJIOThl y HECTOpaeMou Wi
TPYAHOCTOPAEMOI CTEHBI PACCTOSTHUE MEXKITY HUM 1 CTEHOM JOJIXK-
HO OBITh HE MEHEeE 5 CM, 9TO Xe PacCTOSTHUE MOXHO MpeTycMaTpu-
BaTh MPU YCJIOBUM OOJMIIOBKM CTOPAaeMbIX KOHCTPYKIIMI JOMa
KHAPIUYOM Ha pedpo Ha BbICOTY 1,5 M.

st 3aIIMTHI T10JIa M CTEH OT BO3ropaHUs IPU yCTaHOBKE
TeHEepaToOpOB TEIUIOTHI Ha TBEPAOM U XKUIKOM TOIUIMBE CJIEIyeT
MpeaycMaTprBaTh Ha CrOPaeMOM WX TPYIHO CTOPAEMOM IOy MO,
TOMOYHOM ABEPKOM MeTa/sInyeckuit TMcT pazmMepom 0,7x0,5 M u3
KPOBEJIbHOW CTaJIM MO acOeCTOLIEMEHTHOMY KapTOHY TOJIIUHOMN
8 mM. Tlepen KoTiaoM (armmapaTom, Meuyblo) TOJKEH ObITh MPOXOJ
He MeHee 1,25 M — npu paboTe Ha TBEPJOM U XKMIKOM TOILIMBE, U
He MeHee | M— mpu paboTe Ha rase.
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XapaKTepUCTUKM OTONMTCAbHBIX
npu6opos

O11H 13 OCHOBHBIX 3JIEMEHTOB CCTEM BOISTHOTO OTOILICHUS —
OTOIMTEJIbHBII IIPUOOP — MpeaHa3HAYEH IS TeIIonepeaadyn OT
TEIJIOHOCUTEJISI B 000rpeBaeMoe IoMelleHHeE.

151 mogaepKaHusl HEOOXOAMMOM TeMIIepaTyPhl ITOMELIECHMS
TpeOyeTcsl, YTOOBI B KaXKIbIii MOMEHT BPEMEHU TEILIONIOTEPH T10-
Memenust Q TOKPBIBAIMCH TEMIOOTAaYel OTOIMUTEIBHOTO MPH-
oopa an U TpyO QTP.

Cxema TeII00TIauyu OTOMUTEIBHOTO Ipudopa an u TpyO QTp
JUISL BO3MELIEHWs TEMIONOTEPh nomelienns Q u Q,  npu Te-
monepenaye Q, Co CTOPOHbI TEIIOHOCUTENIS BOIbI IPUBEIEHA
Ha puc. 24.

Tennora Q , noxBoauMas TEMIOHOCUTENEM /IS OTOILIEHUS
JaHHOTO MOMELIEHHU, IOJDKHA ObITh GOJIbIIE TETIONOTEPh Q Ha
BEJIMYMHY TOTIONHUTENBHBIX TEILIONOTEPD Q . BHI3BIBAEMBIX YCH -
JIEHHBIM IIPOrpeBaHUEM CTPOUTEIbHBIX KOHCTPYKLIVIA 3MaHusI.

QT: Ql'[ + Q}]Ol’l

OTonuTeIbHBIN TPUOOP XapaKTepU3yeTCs ILIOIIAIbI0 HarpeBa-
TeNbHOIA moBepxHoCcTH F M2, pacCUMTBhIBAEMOI 17151 00eCIIeUCHUSI
TpedyeMoli TerI00TAaYU nIpudopa.

OTonuTeNIbHBIE TTPUOOPHI IO TpeobagalolleMy CIIocooy
TEeIJIOOTHAYM TTOAPA3SSIIOTCS Ha paadallMOHHBIC (ITOTOJI0Y-
HbIe U3JIy4aTean), KOHBEeKTUBHO-paaguallMOHHbIE (ITpUOOPHI
C IJIAAKOI BHEITHE! ITOBEPXHOCTHIO) U KOHBEKTUBHBIC (KOHBEK-
TOPBI C PEOPUCTOM ITOBEPXHOCTBIO).

IIpu obGorpeBe MOMEINICHUI MOTOJOYHBIMU U3TydaTeISIMU
(puc. 25) HarpeB OCYIIECTBISIETCS TJIaBHBIM 00pa3oM 3a cYeT
JIYYUCTOTO TEILIOOOMEHA MEXIY OTOIMUTENbHBIMUA paguaTopamu
(OTOMIUTEIPHBIMU MAHEISIMI) W TIOBEPXHOCTBIO CTPOUTEIBbHBIX
KOHCTPYKITUIA TIOMEIIICHUS.

H3znygeHne oT HarpeToil maHeNIH, Imolagasl Ha TTOBEPXHOCTh
OrpaXIeHUM W MIPEeAMETOB, YACTUYHO IIOTJIOMIACTCS, YACTUIHO
otpaxaercs. [Ipu 3ToM BO3HMKAeT TaK Ha3bIBAEMOE BTOPUYHOE
U3JTy4EeHUE, TAKXKE B KOHLE KOHLOB ITOIIOLIAEMOE IIpeAMETAMU U
OTpakIeHUSIMH ITOMEIIICHMSI.
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Puc. 24. Cxema mennonepedauu omonumenvrozo npuoopa,
PACHONONCEHHO20 Y 6HEULHE20 02PANCOCHUS. 30AHUSL

bnarogaps nydyrcToMy TEIIo00OMEHY TMOBBIIIAETCSI TeMIIepa-
Typa BHYTPEHHE! IOBEPXHOCTU OTPAXXICHUI IO CPABHEHUIO C
TeMIepaTypoil Ipyu KOHBEKTUBHOM OTOILICHUHU, a TeMIlepaTypa
MOBEPXHOCTH BHYTPEHHUX OTPakIeHUI B OOIBIINHCTBE CIyJyacB
MPEeBBIIIACT TEMIIEPATypPy BO3IyXa IOMEIICHMUS.

[Ipu maHenAbHO-TYYUCTOM OTOIUICHMU OJiarogapsi MOBBI-
IIEHUIO TeMIIepaTyphbl TOBEPXHOCTE B MOMEIIEHUM CO31aeTCs
00cTaHOBKa, O1aronpusTHas 15 yeaoBeka. M3BecTHO, 4To camo-
YYBCTBHME YeJIOBEKa 3HAUUTEIBHO YJIYUYIIAETCs MPU MOBBIIICHUN
JIOJIM KOHBEKTMBHOTO TeIJIONepeHoca B O0IIeil TermaooTaaue
ero Teja U YMEHBIICHUN U3JTydeHUST Ha XOJOIHbIC TIOBEPXHOCTHU
(pamMallMOHHOTO OXJIAXICHMST). DTO KaK pa3 U oOecrneunBaeTCs
MPU JIYYUCTOM OTOIUICHUU, KOTla TeIUIO0TAaua yeJoBeKa MmyTeM
U3TYYEHUS] YMEHbBIIIAETCS BCASACTBUE TTOBBILLICHUS TEMITEPATyPhl
TMOBEPXHOCTU OTPAKICHUM.

[Tpu maHeNbHO-JTYYNCTOM OTOIJICHUM BO3MOXHO TTOHIKEHUE
MPOTUB OOBIYHOM (HOPMATUBHOM TSI KOHBEKTUBHOI'O OTOILJICHMUS)
TeMIlepaTypbl Bo3ayxa B moMelieHuu (B cpeaHeM Ha 1—3°C),
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3 4
/ / |
KOSEORPIRIRIIIIKY

2 1
Puc. 25. Iloosecnas
. 4 5 Memanau1ecKas
/ / OMONUMEAbHAS NAHEND:
a— C IJIOCKUM 3KPaHOM;

0 — ¢ PKpaHOM BOJIHO-

o0pa3Hoit hopMmbl: 1 — rpero-

N\ e TpyOBI; 2 — KO3BIPEK;

3 — TJI0CKMi 9KpaH; 4 — Ter-

JI0Bask U30JIILIMS; 5 — BOJIHO-
00pa3HbIi 3KpaH

1

B CBSI3U C YeM ellle 6oJiee BO3pacTaeT KOHBEKTUBHAS TEIUIOOTAa4Ya
YyeJ0BeKa. DTO TakKe CIIOCOOCTBYET YIYUIIEHUIO CAMOYYBCTBUS
YeJ0BEKA. YCTAHOBJIEHO, YTO B OOBIYHBIX YCIOBUSIX XOPOIIIee ca-
MOYYBCTBUE JIIOJIEH 00ecrieuynBaeTcs py TeMIlepaType BO3ayxa B
niomernieHuu 17,4° C ipu CTEeHOBBIX OTOMTUTEbHBIX TIAHEISIX Y TIPU
19,3° C nipy KOHBEKTUBHOM oOTOIIeHnH. OTCIoa BO3MOXHO CO-
KpallleHUE pacxo/ia TeTUIOBO SHEPTUU Ha OTOTUIEHUE TOMEILIEHU.
Cpedu Hedocmamko cucmemvl NAHEALHO-AYHUCIO20 OMONACHUS
caedyem Ommemums:
* HEKOTODPbIE JOMOJHUTEIbHBIEC YBETUUEHUS TEIIOMOTEPD Yepe3
HapyXHbIE OTPAXACHUS B TEX MECTaX, T€ B HUX 3a[i€JaHbl TPEIO-
L€ DJIEMEHTHI;
* HEOOXOOMMOCTD CIELIMATIbHON apMaTypbl U1 UHAWBUTYaTbHO-
rO PEeryJIMpOBaHUS TEIUIOOTIAYM OETOHHBIX MTAHEJNe;
* 3HAYUTEJIbHYIO TETUIOBYIO UHEPIIUIO ATUX MaHEIeH.
ITpubopamu ¢ rIaaKoi BHEUIHEN MOBEPXHOCTHIO SBISIIOTCS
paauaTopbl CEKIIMOHHBIE, PaAUaTOPhI MaHEIbHBIE, IAAKOTPYOHBIE
pubopHI.
ITpubopsi ¢ pedpUcTOit HArpeBaTEIbHOM MOBEPXHOCTHIO — KOH-
BEKTOPHI, peOpUCThie TPYOHI (puc. 26).
ITo martepuainy, U3 KOTOPOrO U3TOTOBJISIIOTCS OTOMUTEIbHbBIE
MpUOOPHI, pa3IUYalOT METALTNYECKHE, KOMOMHUPOBAHHBIE U HE-
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MeTaJJTMYeCKHe IPUOOphl. MeTauIn4eCKIe BhIMOHSIOT B OCHOB-
HOM U3 CEPOT0 YyryHa 1 CTaJIM (JIMCTOBOM CTaJIU Y CTAIbHBIX TPYO).
[TpHUMeHSIOT TaKKe MeTHbIE TPYOBI, IMCTOBOM U JTUTOM aJIFOMUHUIA
U Apyryue MeTaJlibl.

B xoMOMHUPOBaHHBIX TPUOOPaX UCITOIb3YIOT TEIIOMPOBOIHBII
MaTtepuan (0eTOH, KepaMUKy U T.11.), B KOTOPBIN 3aJebIBalOT
CTaJIbHbIE WU YyTYHHbBIE IPEIOIIME 3J1€MEHTHI (TaHEeIbHbIE paara-
TOpBI) MO0 OpeOpeHHbIE METAINUECKUE TPYObl, MOMEIIeHHbIE
B HEMETaJLIMYECKUIi (HampuMep, acOeCTOLIEMEHTHBIN) KOXYX
(KOHBEKTOPHI).

K HeMerammnuyeckuMm npubOpaM OTHOCITCS OCTOHHBIE ITa-
HeJIbHbIE PaIMaToOPhI C 3a7eJIAHHBIMY IJIACTMACCOBBIMU WJIU CTE-
KJISSHHBIMU TpyOaMu, JIM0O C ITyCTOTaMHU, a TAaKXKe KepaMUuIecKue,
TJTACTMACCOBBIC U APYTHE panraTophI.

ITo BICOTE BCE OTOMMTEIbHBIE TTPUOOPHI TTOAPA3ACIIIIOTCS Ha
BBICOKME (BbICOTOM OoJtee 650 MM), cpennue (6omee 400 1o 650 Mm),
Huskue (6osee 200 1o 400 MM) 1 rIMHTYCHBIE (10 200 MM).

ITo BenmuMHe TEMI0BOM MHEPLIMM MOXHO BBIAEIUTb IPUOOPHI
MaJioii ¥ 00JIbIIION MHEepLIMU. MaJloMHEepLIMOHHBIE TPUOOPHI UMe-
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Puc. 26. Cxemvr omonumenwvHwix npubopos

DA3UMHBIX 8UO08 (NONepeUHbLil paspes):
a— paauaTop CeKLIMOHHBII; 0 — paaraTop CTaJlbHOI MaHeIbHBIN; B— IJIafd-
KOTpYOHBIIT PUOOP U3 TpeX TPyO; T — KOHBEKTOP C KOXYXOM; J1— IPUOOp
U3 IBYX peOPUCTHIX TpyO; | — KaHad IJIs1 TEIJIOHOCUTENS; 2 — IUIACTUHA;
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10T HEOOJIBLIYIO MACCy Y BMEILIAIOT HEOOJIBIIIOE KOJIMYECTBO BOJIBI.
Taxue npuOOpPHI, BHINMOJHEHHbIE HA OCHOBE METAJTTUYECKUX TPYO
MaJIOro ceueHus (Hampumep, KOHBEKTOPbI), OBICTPO M3MEHSIIOT
TEeTJI00TAAUYy B MOMEIlleHUEe NMPU PEryJIMpoBaHUU KOJUYECTBA
BIyCKAaeMoOro B Mpuoop TerioHocutess. [Ipubopsl, nMmeroiiue
OOJIBIIYIO TETIOBYIO MHEPLIUIO — MAaCCUBHBIE, BMEIIAIOIINE 3HA-
YUTEJbHOE KOJUYECTBO BOMBI (HampuMep, 06 TOHHbIE UJIA CEKIIM -
OHHBbIE PAUATOPhI), TEILUIOOTAAYY UBMEHSIOT MEUIEHHO.

IToka3zaTe; M OTONMUTEILHBIX IPHOOPOB

Tabauya 21
TpeboBaHus1, MpeabsIBIIEMbIC K TPUOOpaM
TEIJIOTEX- [9KOHOMM- |apXUTEK- |CaHUTApHO- [IPOM3BOJI-
HUYECKUE |YeCKue TypHO- TMTUEHU-  |CTBEHHO-
CTpOU- yeckue MOHTaX-
TeJbHBIE HbIE
OronuTeib- knp < E
HbII TpUOOpP Br E = é e 2 §§ EO
2. 4 E |2 |2 25|k ~HEE
™R8 12 |z |E |EE|g |BE|EE
& a ¥4 = Sl
= |8 |§ |8 |2&|E Zo|8¢
= |8 |3 |E |Eg|8 |§c|2s
§ |5 |2 |8 |BE|5 |Sg|EE
Paguarop:
YYTYHHBII 83—-113 | + | — | — |++| — - - —
CEKILIMOHHBIA
CTaJIbHOM 10,5—-11,5| + + + | — | = + | ++ | +
HaHEJIbHBIA
GETOHHBIIT 75-11,6 | + [++| + | — [ ++]| + — +
HaHEJIbHbIA
Iapkotpyo- [10,5—14,0| — - - = = | ++ | = —
HBII Iprubop
KonBekTop:
0e3 KoXyxa 47-70 | + + o + - |+t +
C KOXYXOM + + + + + — ++ +
Pebpucras 4,7-5,5 | + - - | + + — — —
Tpyba
Kanopudgep | 9,0-35,0 | + + — | ++] + — + —

JJ1sT OTONUTENBHBIX IPUOOPOB MMOMUMO 3KOHOMHUYECKUX,
APXUTEKTYPHO-CTPOUTEIBHBIX, CAHUTAPHO-TUTUCHUYECKUX U
IIPOM3BOJICTBEHHO-MOHTAaXXKHBIX TPEOOBAHUI TOOABIISIIOTCS €Il
TeTJIoTeXHn4Yeckue TpedoBanuss. Ot mpubdopa TpebyeTcs nepe-
Jlaya OT TeTUIOHOCUTEIIS Yepe3 eAMHUILY TUIONIaaN B TIOMEIIeHUe
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HaMOOJIBIIIETO TEIUIOBOTO ITOTOKA. [IJI BBIMIOJIHEHMST 3TOTO Tpe-
0oBaHUS MMPUOOP MOKEH 00JamaTh MOBBIIICHHBIM 3HAUCHUEM
K03 pHUIIMeHTa TEIIOOTIAYN knp 110 CPaBHEHUIO CO 3HAYCHHEM
OITHOTO M3 TUTIOB CEKIIMOHHBIX PaINaTOPOB, KOTOPHIA MPUHSIT 3a
9TajIoH (paauatop 4yryHHblid Tuna H—136).

B mab6a. 21 npuBeneHBI TEIJIOTEXHUICCKUE TTOKA3aTeIN U
YCIIOBHBIMU 3HAKaMM OTMEUYEHBI IPYyTHe TToKa3aTesIn MPHUOOpPOB.
3HAKOM <«ILIIOC» OTMEUYECHBI ITOJIOKUTEIbHBIC TTOKA3aTeIN IIPH-
0OpOB, 3HAKOM «MUHYC» — OTpHIIaTeIbHbIC. JIBa TUTIOCA YKA3BI-
BaIOT Ha MOKAa3aTeJIH, OMPEIACISIONINE OCHOBHOE TTPEUMYIIIECTBO
KaKoro-iubo Buaa rpudopoB.

KOHCTPYKLUMH OTONMTEAbHbIX NPHOOPOB

PammaTopoM CeKIIMOHHBIM Ha3bIBACTCS IIPHOOP KOHBEKTUB-
HO-PaIUaiMOHHOTO TUTIA, COCTOSIITNI U3 OTACIHHBIX KOJTOHYATHIX
5JIEMEHTOB — CEKIIMI ¢ KaHAIaMU1 KPYTJION MJIM 3JIUIICO00pa3HOM
dopwmel. Takoit panraTop OTIaeT B IOMEIIEHUE paaralreii 0KOJIo
25% 006111ero TEIIOBOIO IIOTOKA, [IEPEIaBaeMOro OT TEIJIOHOCUTE-
1151 (ocTajibHble 75% — KOHBEKILME) 1 MMEHYETCS «PaailaToOpOM»
JIVIITB TI0 TPAIUIINM.

Cekuny pagmaTtopa OTJIMBAOT M3 CEPOTO YyTyHA, MX MOXKHO
KOMITOHOBATD B IMIPUOOPHI pa3TuIHOM IuTomani. CeKIIuy Coean-
HSIIOT Ha HUIIMNESIX C TIPOKJIagKaMi U3 KapTOHA, Pe3WHBI WU
ITapOHUTA.

M3BecTHB pa3HOOOpa3Hble KOHCTPYKIIMUA OMHO-, ABYX-, U
MHOTOKOJIOHHBIX CEKIII pa3IMIHOM BHICOTHI, HO HanboJIee pac-
IIPOCTPaHEeHBI ABYXKOJIOHYATBIC CEKIINU (puc. 27) cpemHuX (MOH-
TaxHas Bbicota h = 500 MMm) panuaTopos.

[Tpon3BoaCTBO YYTYHHBIX PAANATOPOB TPYAOEMKO, MOHTAX 3a-
TPYIHEH M3-3a TPOMO3IKOCTHU 1 3HAYNTEIHHOM MacChl COOPaHHBIX
mprOOopoB. PagmaTopsl He MOTYT CUMTATHCS YIOBICTBOPSIIOIITMUI
CaHUTAPHO-TUTHCHUUYECKNM TPeOOBaHUSIM, TaK KaK OUMCTKA OT
MBI MEXKCEKIIMOHHOTO ITPOCTPAHCTBA CIOXHA. DTU IIPHOOPHI
00J1amafoT 3HAYMTEILHOU TeIUIoBOI MHepuneit. Hakoner, cie-
IIyeT OTMETUTh HECOOTBETCTBME MX BHEIIHETO BUIA MHTEPbEPY
ITOMEIICHNIT B 3MaHUSIX COBPEMEHHOM apXUTEKTYphl. YKa3aHHBIS
HEIOCTAaTK! PaalaTOPOB BHI3BIBAIOT HEOOXOOMMOCTD X 3aMEHBI
OoJree ISTKMMHU ¥ MEHee MeTaIDIOeMKIMU ITprdopaMu. HecmoTpst
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Puc. 27. Jlsyxxononuamas cexyus \_ W /
paduamopa:
h — monnas BeicoTa; h — MOH- b 96
TaxkHas BblcOTa (CTPOUTENIbHAS); 98

Ha 3TO YyTYHHBIEC paguaTOPhl — 3TO HanboJIee pacIpoCTpaHeHHBI
B HACTOSIIIIee BpeMsI OTOITUTEIbHBIN IPUOOP.

B HacTos111e € BpeMsI IPOMBIIIIEHHOCTHIO BBIITYCKAOTCS YyTyH-
HBIE€ CEKIIMOHHBIC PaIUaTOPBI CO CTPOUTEIBbHOM rTyorHoMi 90 MM
u 140 MM (Tuma «MockBa» — cokpaiieHHo M, Tuna «Ctanmapt» —
MCu npyrue). Ha puc. 28 npuBeneHbl KOHCTPYKIIUH BBIITYCKAEMBbIX
YYTYHHBIX paalaTOPOB.

Bce uyryHHBIC panraTopsl pacCUMTAaHBI Ha pabouee TaBJICHUE 10
6 krc/cm?. U3MepuTelisiMU IIOBEPXHOCTU HarpeBa HarpeBaTeIbHbIX
MPUOOPOB CIyKAT (PU3NUECKUI MOKa3aTeIb — KBaApaTHBIM METP
ITOBEPXHOCTH HarpeBa U TeTUIOTEXHMIECKMIA ITOKA3aTe/ b — SKBHBA-
JICHTHBII KBaJipaTHbI MeTp (3KM?). DKBUBaJICHTHBIM KBaIPaTHBIM
METPOM Ha3bIBaeTCS IJIOIIAAb HarpeBaTeIbHOTO IIPUOopa, OTaal0-
mas B 1 yac 435 Kxai Terjia mpy pa3HOCTH CpeaHel TeMItepaTyphl
TerIoHOCUTEIS 1 Bo3myxa 64,5° C 1 pacxo/ie BOIbI B 3TOM ITprbope
17,4 Kr/9ac o cxeMme OBIDKeHUS TeIUIOHOCUTEIISI CBEPXY BHU3.

TexHuueckre XapaKTepyUCTUKI PagvuaTopoB IPUBEIEHBI B maon. 22.

CranpHbIC TTAaHEJIbHBIC PAIUAaTOPBI COCTOSAT U3 ABYX OTIITAM-
IMOBaHHBIX JINCTOB, 00PA3yIOIINX TOPU3OHTAIBHBIE KOJUIEKTOPHI,
COCIMHEHHBIC BEPTUKAIBHBIMUA KOJOHHAMM (KoJjioHYaTast (op-
Ma), WM TOPU3OHTAJIbHBIC MapaIeIbHO U MOCIeA0BaTEIbHO
COeTMHEHHbBIC KaHaJIBI (3MeeBUKOBasI (hopMa). 3MEeBUK MOXKHO
BBITIOJTHUTD M3 CTAJIbHOI TPYOBI U MPUBAPUTH K OTHOMY IIPO-
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(bunMpoBaHHOMY CTaJIbBHOMY JIMCTY; TaKOI IPUOOp Ha3bIBaeTCS
JIMCTOTPYOHBIM (puc. 29).

CranbHble TTaHEIbHbBIC paAMaTOPbl OTIMYAIOTCS OT UYTYHHBIX
MEHbIIIel Maccoil M TeIJIoBOM mHepuueir. [1pu ymMeHbLIIeHUN
Macchl IPUMEPHO B 2,5 pa3a rokasartejib TeIUIoIepeIaun He XyXe,
YeM y YyTYHHBIX paauaTopoB. VX BHEIIHMI BUI YIOBJIETBOPSIET
APXUTEKTYPHO-CTPOUTEIbHBIM TPEOOBAHUSM, CTaJbHbIE MaHEIN
JIETKO OYMIIIAIOTCS OT MBLIN.

CrajbHble MaHeIbHbIC PAaIUaTOPhl UMEIOT OTHOCUTEIBHO He-
0OJIBIIYIO TUIONIAJb HAIPEBATEIbHOM MOBEPXHOCTH, M3-3a 4ETO
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Puc. 28. Yyeynuvie paduamopul: 2 | e
a — M—140—-A0 AN S
(M—=140—A0—300); % :
6 — M—140; B — PI1-90 B
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WHOTIA MPUXOAUTCS MPUOEraTh K yCTAHOBKE MaHEIbHbIX paaua-
TOPOB MOMapHO (B IBa psiaa Ha paccTosiHUM 40 MM).

B maba. 23 npuBeneHbl XapaKTepUCTUKU BBIITYCKAEMBbIX CTaTbHbIX
IITAMIIOBAHHBIX PaJMaTOPHBIX ITAHEICH.

IToBepxHOCTh HATPEBA YYTYHHBIX PAMATOPOB

U PpedpuCTbIX TPYO
Tabauya 22
IToBepxHOCTH Harpe-
Tun paguaropa Ba OJHOW CEKLIMU
E m? F, ., 2km
PaguaTopsl, BeIycKaeMble IIPOMBIITUIEHHOCTHIO
M—140—A0 0,299 0,35
M-140 0,254 0,31
M—-140—A0—-300 0,17 0,217
M-90 0,2 0,26
P1—-90c 0,203 0,275
Pebpuctbie TpyObl UyryHHbIE
TpyObl ¢ KpyrIbIMU peOpamMu JJTMHOM, M:
0,5 1 0,69
0,75 1,5 1,03
1 2 1,38
1,5 3 2,07
2 4 2,76

BeronHble maHeabHBIE panMaTOPHI (OTOMUTEIbHBIC TTAHEN)
(puc. 30) MOTYT UMeTh OCTOHUPOBAHHBIC HAarpeBaTeIbHBIC 2JIC-
MEHTBHI 3MEEBUKOBOM MJIM PETUCTPOBON (DOPMBI U3 CTATBHBIX
Tpy0 nnameTpoMm 15—20 MM, a TakKe OETOHHBIE, CTEKISTHHBIE VTN
MJIACTMACCOBBIE KaHAJIbI PA3IMYHON KOH(MUTYpAIUN.

Beronnbie manenn 06;1ana10T KOAOGUIIMEHTOM TeTIoNepeaayn,
OJIM3KMM K TIOKA3aTeNsiM IPYTUX MpUOOPOB C TNIAAKON MOBEpX-
HOCTBIO, a TAKX€ BBICOKMM TETUJIOBBIM HATPSIKEHWEM MeTajiia.
[Mpubopsl, 0COOEHHO COBMEIIEHHOTO TUIIA, OTBEYAIOT CTPOTUM
CaHUTAPHO-TUTUEHUYECKUM, apXUTEKTYPHO-CTPOUTEIbHBIM 1
npyrum TpeboBaHusM. K HemocTaTkaM COBMEIIEHHBIX OETOHHBIX
TIaHes el OTHOCSITCS TPYAHOCTU PEMOHTA, OOJTbIIIAs TETUIOBASI MHEP-
LM, YCIIOXKHSTIONIAST PETYTMPOBAaHME TEIJIONOAAYN B TOMEIIEHNS.
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Henmocrarkamu mprGOPOB MPUCTABHOTO TUIIA SIBJSIOTCS ITOBBIILIEH-
HbIE 3aTpaThl PyYHOTO TpyAa MPU UX U3TOTOBJIEHUU U MOHTaxe,
COKpallleHHe ITOJIE3HO MJIOLIAIN IT0J1a TOMEIIEHKS. YBeIuuBa-
IOTCSI TAKXKE TEIUIONOTEPU Yepe3 TOMOJHUTELHO MpOorpeBaeMble
Hapy>XHbIE OTPaXKICHUS 3TaHUI.

TexHuueckas XapaKTepUCTHKA
CTAJIbHBIX HITAMIOBAHHBIX PAAMATOPOB

Tabauya 23
Exmia TToBepxHOCTH HarpeBa Towa
Tem panuatopa U3MEPEHUS A, MM
F, m? Fak, sxm
1 2 3 4 5

KomoHuaTteie ommHOYHBIE

M3-500—1 1 maHenb 0,64 0,83 518

M3-500-2 To ke 0,96 1,25 766

M3-500-3 « 1,2 1,56 952

M3-500—4 « 1,6 2,08 1262

M3-350—1 « 0,425 0,6 518

M3-350-2 « 0,637 0,89 766

M3-350-3 « 0,828 1,16 1014

M3-350—4 « 1,062 1,49 1262
KoJsioHuatele criapeHHbIE

2M3-500—1 1 xomrI. 1,28 1,41 518

2M3-500—-2 To xe 1,92 2,12 766

2M3-500-3 « 2,4 2,65 952

2M3-500—4 « 3,2 3,53 1262

2M3-350—1 « 0,85 1,01 518

2M3-350-2 « 1,275 1,52 766

2M3-350-3 « 1,656 1,97 1014

2M3-350—4 « 2,125 2,52 1262
3MeEeBUKOBBIE OMMHOYHBIE

3C-11-3 1 maHesnb 0,74 0,97 545

3C—-11-4 To xe 0,93 1,24 694

3C—11-5 « 1,13 1,51 844

3C-11-6 « 1,35 1,81 1018

3C—-11-7 « 1,6 2,13 1190
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ITponomxenue Tabdma. 23

1 2 3 4 5
3MeeBUKOBbIC CITAPEHHBIC
3C-21-3 1 xomrLI. 1,46 1,65 545
3C-21-4 To xe 1,86 2,1 694
3C-21-5 < 2,26 2,57 844
3C-21-6 « 2,7 3,08 1018
3C-21-7 « 3,2 3,62 1190
JlucroTpyOHbBIE OMMHOYHBIE
KIT-1 1 manenn 0,81 0,77 600
KJIT-2 To xe 1,08 1,03 800
KJIT-3 « 1,35 1,29 100
KJIT-4 « 1,62 1,55 1200
KJIT-5 « 1,89 1,8 1400
KJIT-6 < 2,16 2,06 1600
KJIT-7 < 2,7 2,58 2000
JlucToTpyOHBIEe CrTapeHHbIe
2KJIT-1 1 xomrLI. 1,62 1,31 600
2KJIT-2 To xe 2,16 1,75 800
2KJIT-3 < 2,7 2,19 100
2KJIT-4 < 3,24 2,64 1200
2KJIT-5 « 3,78 3,06 1400
2KJIT-6 « 4,32 3,5 1600
2KJIT-7 « 5,4 4,38 2000

[1agkoTpyOHBIM Ha3bIBAIOT MPUOOP M3 HECKOJIBKMX COSTUHEH-
HBIX BMECTE CTAIBHBIX TPYO, 00pa3yiomnX KaHaJIbI 1151 TETUIOHO-
CUTEJIsI 3MEEBUKOBOI WJIM PETUCTPOBOIL (hopMbl (puc. 31).

B 3meeBuKe TpyOBl COEMMHEHBI TIOCIEOBATEIHLHO TI0 HATIPaB-
JICHUWIO JIBMKEHUST TETUIOHOCUTEJISI, UYTO YBEJMYMBAET CKOPOCTh
€ro NBVXKEHUS U TUAPaBINYECKOe COTPOTUBIIEHUE TIpubdopa.
[Mpu mapasteTbHOM COeMHEHUH TPYO B PErMCTpe MTOTOK TETUIO-
HOCHUTEJIS ISIUTCS, CKOPOCTh €T0 ABMKEHUS W TUIPaBINIeCcKOe
COIPOTHUBJIEHUE MTPUOOPA YMEHBIIAETCS.

[1puGopsl capuBaioT u3 Tpyo [, = 32—100 MM, pacmoioXeH-
HBIX IPYT OT APYyra Ha pacCTOSTHUU, Ha 50 MM MpPEBBIIIAIONIEM MX
JIMaMETP, UYTO YMEHBIIIaeT B3aUMHOE 00 TyueHNE U COOTBETCTBEHHO
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! Puc. 31. Dopmui coedunenus

CManvHbIX Mpyo
1 6 enadkompyOHble
/ omonumensvle nPUOOPbL:
6 = - a — 3MeeBMKOBas hopmMma;
0 — perucrtpoBas dopma:

3arnywka == | —2

YBEJIMYMBAET TEIUIOOTAAYY B TToMelneHne. [TankoTpyOHBIe MTpH-
OOopBI 00JIaTAI0T CaMBIM BBICOKMM KO3(M(UILIMEHTOM TeIUIoNepe-
a4, UX TTBIJIeCOOMparomiast TOBepXHOCTh HEBEJIMKA M OHU JIETKO
OUMIIIAIOTCS.

BwMmecTe ¢ TeM m1agkoTpyOHbBIE TPUOOPHI TSKEITBI K TPOMO3IKH,
3aHMMAIOT HEMAJIO MeCTa, YBEJTMUMBAIOT PACXO]I CTAJIN B CHCTEMaX
OTOTUICHUS , UMEIOT HeTIpUBJIeKaTeIbHBIN BHEITHM B, VX rTpn-
MEHSIOT B PEIKUX CITyJasx, KOTaa He MOTYT OBITh MCITOJIb30BaHbI
MMPUOOPHI APYTUX BUAOB (HATIPUMED, UIST OTOIUICHMS TETINILY).

XapakTepUCTUKHU TIAAKOTPYOHBIX PETHCTPOB IPHUBEICHEI B
maban. 24.

KoHBekTOp — 3T0 MprOOP KOHBEKTUBHOTO THTIA, COCTOSIIIIAI 13
JIBYX 2JIEMEHTOB — PeOPUCTOro HarpeBaTessl U Koxyxa (puc. 32).
Koxkyx nekopupyeT HarpeBatellb M CITOCOOCTBYET IMOBBIIICHUIO
TeIuTonepeaaYn 0J1arogapst yBEIMYEHUIO TTOABMKHOCTH BO3IyXa
y TOBEPXHOCTH HarpeBaTessl. KOHBEKTOp ¢ KOXKYXOM IepenacT B
rnoMenieHne Koupekuuein 10 90—95% Bcero TemioBOro MmoToka
(maba. 25). Ipubop, B KOTOPpOM (PYHKILMU KOXYyXa BBITTOJHSIET
opeOpeHne HarpeBaTelNls, Ha3bIBalOT KOHBEKTOPOM 0e3 KOoXyXa.
HarpeBarenb BBITIOJHSIIOT U3 CTaJIN, 9YyTYHA, ATIOMUHUS U IPYTHX
METaJUIOB, KOXYX — W3 JINCTOBBIX MaTepUalioB (CTau, acOecTo-
LieMeHTa 1 Ap.)
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IToepxHocTh HarpeBa 1 M IaKOii TPYObI perucTpa, KM

Tabauya 24
Ywucno ps- Juametp TpyObI dy, MM
JIOB TpYyO 1o
BEpPTUKAIU 25 | 32 | 40 | 50 [ 70 | 80 | 100 | 125 | 150
1 psn 0,17910,157| 0,22 | 0,29 {0,372 0,436 | 0,529 | 0,651 | 0,779
2 psima u Gonee | 0,165 0,131 | 0,18 | 0,238 0,305 | 0,357 | 0,434 | 0,558 | 0,668

KoHBeKTOpHI 00J1a1a10T CPaBHUTEIIFHO HU3KUM KO3 GUITICH-
TOM TeIToIepenadn. TeM He MeHee OHU HAXOMST ITMPOKOE TIPH-
MEHEHME. DTO 00BSICHSICTCS IIPOCTOTOI M3TOTOBICHNUSI, MOHTaXKa
1 BKCIUTyaTalliH, a TaKXKe MaJIO MEeTaJLIOEMKOCTBIO.

3aBUCHUMOCTb TeIIoNepeaaY KOHBEKTOPOB
€ KOXXYXOM OT BBICOTHbI KOXyxa (h )

Tabauya 25
BricoTa koxxyxa hk, Mmm | 0 (6e3 Koxyxa) 250 400 600
OtHocuTebHas 100 115—120 130 140
Terionepenaya, %
. 60
a/ 7
7 7
7,
4 pelieTka )
7 7
7
2\2 "”I ”" A 4 1
% B 7 S
34 7 ©
%ﬂ\ i N
1 j// — ] % - 4
N —+
Ard| 1y
/ ] 4
1 N\ @ 7
Z Pr ;
VY
1 — HUTKA; 2 — KOJIOHKA
160 Puc. 32. Cxembl KOHEEKMOPOE:
a— ¢ KOXyXoM; 0 — 0e3 Koxxyxa: 1 — HarpeBaTesb-
HBbIIi 3JIEMEHT; 2 — KOXYX; 3 — BO3IYLIHbII KJIalaH;
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BEIEHBI B maoba. 26.

OCHOBHBIE€ TEXHUYECKNE XapaKTCPUCTUKUN KOHBEKTOPOB IIpU-

Texnnyeckasi XapaKTepUCTHKA KOHBEKTOPOB

Tabauya 26
IToBepxHOCTB Harpesa
Tum KoHBeKTOpa OJTHOTO KOHBEKTOPA JHniHa
5 A M
Ewm F,,oxm
1 2 3 4
[TnuHTYCHBIE CTabHbIE
15KIT-0,5 0,37 0,25 450
15KI1-0,75 0,55 0,34 700
15KIT-1 0,73 0,46 950
15KTII-1,25 0,95 0,6 1200
15KII-1,5 1,14 0,7 1450
15KII-1,75 1,37 0,86 1700
20KTII-0,5 0,49 0,28 480
20KI1-0,75 0,68 0,42 700
20KTIT-1 0,91 0,57 950
20KI1-1,25 1,15 0,72 1200
20KII-1,5 1,43 0,89 1450
20KTII-1,75 1,67 1,04 1700
CrasbHble 1ByXTpyOHbIe «[Tporpecc-15»
Nel 0,88 0,5 400
Ne2 1,11 0,63 500
Ne3 1,32 0,75 600
Ne4 1,55 0,88 700
Ne5 1,77 1 800
Ne6 1,99 1,13 900
Ne7 2,21 1,25 1000
Ne8 2,43 1,38 1100
Ne9 2,65 1,5 1200
«[Iporpecc-20»
Nel 0,83 0,48 400
Ne2 1,1 0,6 500
Ne3 1,32 0,72 600
Ne4 1,54 0,84 700
Ne5 1,76 0,96 800
Ne6 1,98 1,08 900
Ne7 2,2 1,2 1000
Ne§ 2,42 1,32 1100
Ne9 2,64 1,45 1200
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IMponokeHue Tabm. 26

2 3 4
«AKKOpPJl» OTHOPSITHBII
A—12 — 0,6 460
A—16 — 0,8 620
A-20 - 1 780
A-24 — 1,2 940
A-28 - 1,4 1100
A-32 - 1,6 1260
A-36 — 1,8 1420
A—40 — 1580
«AKKOpJ» IBYXPSITHbBII
2A—12 — 1,105 460
2A—16 - 1,47 620
2A-20 - 1,84 780
2A-24 — 2,21 940
2A-28 — 2,58 1100
2A-32 - 2,94 1260
2A-36 — 3,31 1420
2A—40 — 3,68 1580
«Kompopt» AByXTpyOHBIT
HacrenHbrit HanonbHbIi
Hu—1 - - 0,76 710
Hu-2 - — 1,27 1110
Hu-3 — — 1,78 1510
- H-4 - 0,81 710
Hu-5 H-5 — 0,985 710
Hu—-6 H-6 — 1,24 710
- H-7 - 1,39 1110
Hu—-8 H-8 — 1,79 1110
Hu-9 H-9 — 2,15 1110
- H-10 — 1,9 1510
Hu—-11 H-11 — 2,3 1510
Hu—12 H-12 — 2,87 1510
«KompopTt» yeTbipexTpyOHbIi
HacrenHnriit HamonbHbII
Hu—-13 H-13 - 1,53 710
Hu—14 H-14 — 2,55 1110
Hu—-15 H-15 — 3,57 1510
ITIMHTYCHBIC YyTYHHBIC
JIT-10-0,3 — 0,27 0,265 295
JT-10-0,6 — 0,54 0,53 601
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PeGpucroit TpyOoit Ha3bIBalOT MPUOOP KOHBEKTUBHOIO TUIIA,
MPeNCTaBISIONINIA CO00I (DIIaHILIEBYIO UYTYHHYIO TPYOY, Hapy>KHast
IMOBEPXHOCTh KOTOPOI1 MOKPBITA COBMECTHO OTJIUTHIMU TOHKUMU
pebpamu (puc. 33).

[omank BHEITHE | TOBEPXHOCTU PeOPUCTOI TPYOBl BO MHOTO
pa3 0oJIbllle, YeM ITUIOIIAAb ITOBEPXHOCTH TJIaJKOM TPyOBl TOTO
JKe TMaMeTpa M IJIMHBL. DTO MPpUIAeT OTOIMUTEILHOMY PUOOPY
0Cco0y10 KOMIaKTHOCTh. KpoMe Toro, MoHmXeHHas TeMIiepaTypa
IMOBEPXHOCTHU pedep MpU MCIOJIb30BAHUM BBICOKOTEMIIEPATYP-
HOTO TETUIOHOCUTEJISI, CPAaBHUTEJIbHASI TIPOCTOTA U3TOTOBJICHUS
U HEBBICOKAsI CTOMMOCTh O0OYCJaBJIMBAIOT IIPUMEHEHUE 3TOTO
Maj103((HEKTUBHOTO B TEIUIOTEXHUYECKOM OTHOIIEHUM, TSIKEJIO-
ro npudopa. K HemoctatkaM peOpUCTBIX TPYO OTHOCSITCS TAKXKe
HECOBPEMEHHBIII BHEIIHUI BUI, Majiasi MeXaHU4YeCcKasi Impoy-
HOCTb pedep U TPYAHOCTb OYMCTKM OT NbUIU. PeOpurcThie TpyObl
MIPUMEHSIOT KaK MPaBUJI0 BO BCIIOMOTATEIbHBIX MOMEIIEHUSIX
(KOTeJbHBIX, CKJIAJCKUX IMOMEIIeHUsIX, rapaxax 1 T. a.). I1po-
MBIIICHHOCTD BBIITYCKAET KPYTIJIble peOPUCThIE YyTYHHBIE TPYObI
JmHo# 1—2 M. X ycTaHaBIMBalOT FTOPU30HTAIbHO B HECKOJIBKO
SIPYCOB U COEIMHSIOT MO 3MEEeBUMKOBOI cXeMe Ha 00JITax ¢ Mo-
MOIIBIO «Kayiayeli» — (hJIaHIeBbIX YYTYHHBIX TBOMHBIX OTBOIOB
U KOHTp(JIaHLEB.

Jst cpaBHUTEJIBHON TETJIOTEXHUYECKOM XapaKTepUCTUKHU
OCHOBHBIX OTOMUTEIbHBIX MTPUOOPOB B maba. 27 IpuBeaeHa OT-
HOCHTEJIbHASI TEIJIOOTaa4Ya MpruoopoB InHOK 1,0 M B paBHBIX
TEIUIO-TUAPABIMYECKUX YCIIOBUSIX ITPY UCITOJIb30BaHUM B KAYeCTBE
TEIJIOHOCUTEJISI — BOJIbI (TETUIOOTAa4a YyTYHHOTIO CEKIIMOHHOTO
panuaropa rryonHoi 140 mm nipuHsita 3a 100%).

Kax BuaHo, BbICOKO TeruiooTaaueit Ha 1,0 M JJTMHBI OTJIMYalOT-
Cs1 CeKLIMOHHBIE paIMaTOPbl U KOHBEKTOPHI C KOKYXOM; HAMMEHb-
LIYIO TEIIOOTAa4yy UMEIOT KOHBEKTOPHI O€3 KoXyXa U 0COOEHHO
OIIMHOYHBIE TJIATKKUE TPYObI.

IMpumeuanue: 1. [1pyu MHOTOPSITHOM YCTAHOBKE TUTMHTYCHBIX KOHBEKTOPOB
KII BBoaMTCS MOMpaBKa Ha MOBEPXHOCTh HarpeBa B 3aBUCMMOCTH OT UKCIa
PSIIOB 1O BEPTUKAIU Y TOPU3OHTAIIN: TP ABYXPSIIHOM YCTAaHOBKE 110 BEPTH-
kamu 0,97, tpexpsgHoit — 0,94, yetbipexpsimHoit — 0,91; mist IBYX psiioB 10
ropusoHTasu nonpaska 0,97. 2. [lokaszarenn KOHLIEBBIX U TPOXOAHBIX MOJEEH
KOHBEKTOPOB OJIMHAKOBBI. [1poXoaHble KOHBEKTOPBI UMEIOT MHAECKC A (Ha-

npumep, HH—5A, H-7A).
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OTHOCHUTE/IbHAS TEIUIO0TAAYA OTOMUTEIbHBIX
npudopos AnuHoi 1,0 M

Tabauya 27
Inyouna Tennoornaua
OronuTeTbHbIN TPUOOP npubopa, npudopa JUTMHOM
MM 1,0m, %

Paauarop ceKIIMOHHBIN:

tuna M—140—A0 140 100

tura MC—-90 90 71,6
PanuaTop maHebHBII:

tuna PCB—1-500 18 44,5

tuna PCI'-1-500 21 52,7
Inanxas Tpyb6a:

Dy32 42 6,3

Dy100 108 12,8
KOHBEKTOp ¢ KOKYXOM:

tumna «Kompopr—20» (KH20) 160 68,7

tuma «Purm» (KO20) 180 62,5
KoHnBekTop 6e3 Koxyxa:

tuna «Axkkopa» (KA) 60 30,8

tuna «[Iporpecc—20» 70 30,0
PeGpucras Tpyda 175 44,6

Bbi6op M pa3MeLueHue
OTONMTEAbHbIX NPHO6OPOB

[Tpu BeIOOpE BUIA ¥ TUITA OTOMTUTEILHOTO TPUOOPA YUUTHIBAIOT
Ha3Ha4YeHUE, apXUTEKTYPHYIO IJIAHUPOBKY M OCOOEHHOCTH TETIIO-
BOTO peXuMa IMOMEIIEHHS, MECTO M JIJTUTEIbHOCTD MpeObIBAHUS
JIoJieid, BUA CUCTEMBI OTOIJIEHUS, TEXHUKO-9KOHOMUYECKHUE U
CaHUTApHO-TUTUEHWYECKUE ITOKA3aTeIn Mpubopa.

7151 cozmaHus 61aronpysITHOTO TETUIOBOTO pexkrMa BEIOMPAIOT
MpUOOPHI, 0becTieunBalolIe paBHOMEPHOE 000rpeBaHue TTOMe-
LIEHUM.

MeTtaunyeckue OTOIMUTEIbHbIE TTPUOOPHI yCTaHABIUBAIOT Ipe-
HMMYIIIECTBEHHO IO/l CBETOBBIMU ITPOEMaMU, IIPUYEM TT0JI OKHAMU
JUTMHA Tipubopa KejareiabHa He MeHee 50—75% anuHbI Ipoema,
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1

4 — opebpeHue Tpyo
Puc. 33. Yyeynnas pebpucmas mpyba c kpyeavimu pebpamu:

64 > 3 .20, 64 13
gl R}
3 i< I ] g 1
Y o 7 | __J 8 3
A
15 / 3
4 oTB.

10, BATPUHAMU ¥ BUTPaKaMM ITPUOOPHI pacriosiaraior 1Mo Bcei
nx mHe. [1pu pasmenieHny TprubopoB I10A OKHAMU (puc. 34a)
BEpPTUKAJIBLHBIE OCH MPUOOpPa U OKOHHOTO MpoeMa JTOJKHBI
coBMamaTh (JIOMycKaeTcsl OTKIOHeHHUe He 0osee 50 MMm).
ITpuGopBEI, paciogoXeHHbIE Y HAPYKHBIX OIPakKIecHUIA, CIIO-
COOCTBYIOT ITOBBILLIEHUIO TEMIIEPATYPHI BHYTPEHHEN TOBEPXHOCTH
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HapyXHble CTeHbl

BHYTPEHHUE CTEeHbI

B HUXHEW YacTh Ha-
PYXHOI1 CTEHBI M OKHa,
YTO YMEHbIIIAET paaua-
LIMOHHOE OXJIaXIIeHUE
moneit. Bocxoasue
MOTOKH TEILJIOTO BO31Yy-
Xa, CO3/aBaeMble MpU-
Oopamu, MPENSITCTBYIOT
(eci HET MOAOKOHHM -
KOB, TIEPEKPBIBAIOIIINX
MpUOOPHI) MOMATAHUIO
OXJIaXIEHHOTO BO3yXa

1 — KaHas; IS TETIOHO-
cuteinst; 2 — pebpa; 3 —
draHer
Puc. 34. Pazmewenue
0MONUMenbHbIX NPUOOPOE
6 nomeujeHusx (N1ambl):

a OO
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B pabouyto 30HY (puc. 35). B 10x-
HBIX paiiloHaX C KOPOTKOU Temaoi
3UMOI, a TakKXe MpUu KpaTKOBpe-
MEHHOM MNpeObIBAaHUM JIOAEH OTO-
MUTEIbHbIE MPUOOPHI AOMYCTUMO
yCTaHaBJIMBaTh Yy BHYTPEHHUX CTeH
noMeueHuit (puc. 346). llpu aTtom
coKpalllaeTcs YUCI0 CTOSIKOB U
MPOTSIKEHHOCTh TETIJIONPOBOIOB U
MOBBIIAETCS Terionepenaya mpu-
6opoB (mmpuMepHo Ha 7—9%), HO
BO3HMKAeT HEOJaronpusaTHOE IJIs
3[0POBbS JIIOAEH ABUXKEHUE BO3TY-
Xa C MOHUXXEHHOU TeMIlepaTypou y
rmoJia moMmeleHus (puc.358).

BepTukanbHble OTOMUTEIbHBIE
MpUOOPHI YCTAHABIMBAIOT BOZMOXKHO
OauXxe K mojy nomeueHuit. Ilpu
3HAYUTEJIbHOM MoAbEME Mpudopa
HaJ YpOBHEM I10Ja BO3AYyX Yy IO-
BEPXHOCTH I10J1a MOXKET MePeoXIaxK-
JaThbCsl, TaK KaK LIMPKYJSIIMOHHbIE
MOTOKM HarpeBaeMoro BoO3ayxa,
3aMbIKasICh Ha YPOBHE pa3MeIleHUs
npudopa, He 3aXBaThIBAIOT 1 HE MPO-
IpeBalOT B 3TOM cCliyyae HMXKHIOIO
4acTh TOMEIIEHUS.

YeMm HUXE U AJUHHEE OTOMM-
TeNBHBIN npubop (puc. 36a), Tem
pOBHEe TeMImepaTypa MoMelleHus
U JIyylle MporpeBaeTcsl BeCb 00b-
eM Bo3ayxa. Beicokuit u KopoT-
KWit mpubop (puc. 366) BBI3BIBAET
AKTUBHBII MOABEM CTPYU TEILIOTO
BO3/lyXa, YTO MPUBOAUT K Meperpe-
BaHUIO BEpXHEl 30HbI MOMEIIeHUS
U OMYCKaHUIO OXJaXXJIEHHOTO BO3-
Jiyxa 1o 00eMM CTOpOHaM TaKoOTo
npubdopa B pabouylo 30HY.

—
ol
-

HanpasneHve
NBIKEHNS
BO3Ayxa

o |
e\/ "o

E/-—‘—-‘J

—‘\
off © |
N

0 — y BHYTPEHHUX CTeH; T—
OTOIUTEIbHBIIA IPHOOP
Puc. 35. Cxemvt yupkyrsayuu
6030yXxa 6 nomeuleHusx (paspe-
3b1) NPU PA3HOM PACNONOINCEHUU
OMONUMeNsHbIX NPUOOPOE:
a— 11011 OKHamu 0e3 1ojo-
KOHHUKA; 6 — 10l OKHAMU

C ITIOOJOKOHHUMKOM,
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OTONUTENbHbLIN
npubop

OTOMUTENbHbIN
npubop

B— Y BHYTPEHHE CTEHBI;
N — OTOMUTEIbHBIN MPUOOP
Puc. 36. Pacnonoxcenue noo okHom
nomeujeHus OmonumenbHo20 npudopa:

CI10cOOHOCTh BBICOKOTO OTOIMUTEILHOTO IMPUOOpa BBI3BIBATH
AKTUBHBIN BOCXOASIINI ITOTOK TETUIOTO BO3IyXa MOKHO MCTIONb-
30BaTh [UIST OTOIUICHUSI TIOMEIIIEHUI YBETMUEHHO BBICOTHI.

BepTtukaabHble MeTAIIMYECKIE TIPUOOPHI, KaK MIPaBUJIO, pa3-
MEIIaloT OTKPHBITO Y cTeHBI. OIHAKO BO3MOXKHA YCTAHOBKA WX IO
IMONOKOHHUKAMHM, B CTEHHBIX HMIAX, CO CITeIIMaIbHBIM OTPaK-
IeHWeM U nekopupoBaHmeM. Ha puc. 37 mokaszaHO HECKOJBKO
IIPUEMOB YCTAHOBKHU OTONMUTEIBHBIX MIPUOOPOB B TTOMEIICHUSIX.
VKpbITHE ITpHUOOpa IeKOPATUBHBIM ITKa(hOM, MMEIOIINM JIBE IIETN
BBIcOTOI 10 100 MM (puc. 37a), yMeHBIIAET TeIJIONIEpenavdy IIpr-
6opa Ha 12% 10 cpaBHEHUIO C OTKPBITOM €r0 YCTAHOBKOM Y IIyX0il
cTeHHl. [171s1 mepenaun B moMeleHre 3aIaHHOTO TeITOBOTO ITOTOKA
TUTOIIAIh HarpeBaTeIbHO IMTOBEPXHOCTH TAKOTO IPHOOpa T0KHA
ObITh yBenmueHa Ha 12%. Pa3meleHue npudopa B IJ1y0OKO OT-
KPBITON HUIE (puc. 376) WM OMHOTO HAI IPYTMM B IIBa sIpyca
(puc. 370) ymeHbllaeT Teruionepenady Ha 5%. Bo3amoxkHa, 0qHAKO,
CKpBITasl yCTAaHOBKA IIPUOOPOB, IPU KOTOPOIT TeIUIoepenada He
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a— JUIMHHOTO W HU3KOTO (3KeJaTeIbHO);
0 — BBICOKOT'O U KOPOTKOTO (HEXeJaTeIbHO)

Puc. 37. Pazmewenue omonumenvHuix npudopos:

usMeHsieTcs (puc. 37) wiu gaxe yBeanuuBaetcs Ha 10% (puc. 372).
B atux ciyyasix He TpeOyeTCsl yBeIMUMBATh IUIOIIAIb HArPeBATE b~
HOI MOBEPXHOCTHU MPUOOpPa WU AaKe MOXKHO €€ YMEHbIINTh.

Pacuyer nAowWaAM, pasmepa M YMCAa
OTONMTEAbHbIX NPU6OPOB

[Tno1amae TerI00TAAIOIICH TTOBEPXHOCTU OTOMUTEIBHOTO MPU-
Gopa onpenesIoT B 3aBUCUMOCTH OT IIPUHSATOrO BUIA IIpubopa,
€ro pacrmoJ0XeHMSI B MOMEIIEHUU U CXeMbl IPUCOCIMHEHUS K
TpyOaM. B XKUIbIX TOMEILIeHUSIX YMCII0 TPUOOPOB, a CIeI0BaTEIb-
HO, M HEOOXOAUMYIO TEIJI00TAAYY KaXkI0To Mprubdopa ycTaHaB-
JIMBAIOT, KaK MPaBUJIO, 110 YMCY OKOHHBIX IPOEMOB. B yIriioBbIX
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MOMEILEHUIX 00aBISIOT elle OAUH MPUOOop, MOMellaeMblii B
IJIyXO¥ TOPLIEBOM CTEHE.

3agaya pacyeTa 3aKJI0YaeTcsl Mpexae BCero B OINpeaeaeHUn
TUTOLIAAM BHEILHE HarpeBaTeJIbHOM MOBEPXHOCTHU Mpubdopa, ode-
CMEeYMBaIOIICil B paCUETHBIX YCIOBUSIX HEOOXOMMMBIN TEIJI0BOM
MOTOK OT TeTUIOHOCUTEIS B TOMElleHUe. 3aTeM 10 KaTaJIoTy Mpu-
0OpOB, UCXO/IS U3 paCUETHOM IUTONIAIN, TOAOMPAETCS OMVDKAUIIINT
TOPIoOBbIN pazMep Mpudopa (YUCI0 CeKIMiA WU MapKa paauaTopa
(1IMHa KOHBEKTOpAa WM PeOpUCTOi TPYObI).

Yucno cekluii YyTYHHBIX paauaTOpoB OMpPenesstoT mo dop-
MyJie:

N=Fb,/fb;
rie f — riomanb oqHoM cekuyu, (M?); paguaTopa, NPUHATOTO
K YCTaHOBKE B TOMEILEHUHU; b, — MonpaBouHbli KOIDOULMEHT,
YUYUTHIBAIOIIMI CITOCOO YCTAHOBKM paguaTopa B MOMEIIEHUM;

b, — nonpaBoyHbIi KO3DGUUMEHT, yIUTHIBAIOLIMI UUCIIO CEKLIUI
B OJTHOM PaaraTope U BBIUUCISETCS IO (hopmyIe:

b,=0,97 +0,06/F ;

rie F — pacuerHast 11011a1b OTONUTEIBHOTO IPHO0Pa, M2,



FraBa Iv. TENAOMPOBOADI
CUCTEMbI OTONAEHMS




HasHayeHune, pasmelyeHme U COpTaMeHT
TENAOMNPOBOAOB B 3AaHMM

TpyObI cCTEM BOTHOTO OTOIUICHMS TIPeIHA3HAYEHBI IS [TO1aY1
B NIPUOOPHI M OTBOJAA U3 HUX HEOOXOAMMOTO KOJUYECTBA TeII0-
HOCUTEJISI, IOTOMY X Ha3bIBaIOT TEIJIONPOBOAAMMU.

TerutornpoBobl BEPTUKAIBHBIX CUCTEM OTOILICHUsI TOApa3-
JIEJISIIOTCST Ha MarucTpasiv, CTOSIKM W TOABOAKU. TerIonpOBOIbI
TOPU3OHTAJILHBIX CUCTEM, KPOMEe MarucTpaeii, CTOSIKOB U TIOJI-
BOJIOB, UMEIOT TOPU30HTAIbHbIE BETBH.

B 3aBUCHMMOCTH OT MecTa MPOKJAaAKU MarucTpajiei pazinya-
0T CUCTEMBI C BEpXHEU pa3BoaKoil (puc. 38a), Koraa rojaoias
(pa3Bopsiias TeraoHocuTeb) Maructpaib (T1) pacmonoxeHa
BBIIIE OTOMUTEIbHBIX MIPUOOPOB; C HUXKHEH pa3aBoaKoi (puc. 380,
puc. 39a), xorna v nogatotas (T1) u oopatHas (T2) marucrpanu
MPOJIOKEHBI HIKe TTpuOopoB. [Tpu BOISTHOM OTOIJIEHUH OBIBAIOT
ellle CUCTEMBbI C «ONIPOKWHYTOW» LIMPKYJIILMe BoAbI (puc. 396),
Koraa nogatoiast maructpaib (T1) HaxoauTcst HUXe, a oOpaTHas
(T2) BbIlLIE HarpeBaTeIbHBIX TPUOOPOB.

[ mpomnycka TEIMJIOHOCUTEJSI UCTIONb3YIOTCSI CTaJbHbIE
TpyOBbI, KaK MPaBuUJIO, IOBHbIE (CBApHBIE) U pexke OECIIOBHbIE
(ueabHOTHYThIe). CTanbHbIe TPYObl U3rOTAaBIMBAIOT U3 MSITKOI
YIJIEPOAUCTOM CTaIu, YTO 0OJIEryaeT BBIITOIHEHUE U3TMO0B, PE3b-
OBl Ha Tpy0ax M pa3IUYHBIX MOHTaXHBIX onepaiuii. [llnpoxkoe
MIpUMEHEHUE CTaTbHBIX TPYO B CUCTEMAaX OTOILJIEHUST OOBSICHSIIOT
UX TIPOYHOCTHIO, TPOCTOTOM U HaJIeXKHOCTHIO CBAPHBIX COSTMHE-
HUIi, COOTBETCTBUEM KO3 dulMeHTa JMHEWHOTO pacIIupeHUst
cTanu Ko3PUUUEeHTY pacluMpeHus: 6eToHa, YTO BaXKHO MpPU
3ajesKe Tpyo B 0eTOH (HarmpuMmep, B O6TOHHBIX MTaHEeJbHBIX pa-
JaTtopax).

B cucrtemax BOASHOrO OTOIUIEHMSI UCTIOIb3YIOT HEOLIMHKO-
BaHHbIe (YEpHbIE) CBapHbIe BogorazonpoBoaHbie Tpyosl (IOCT
3262—75) — B 3aBUCMMOCTH OT TOJILIMHbBI CTEHKH TPYObI MOAPA3-
JIEJISIIOTCST Ha OOBIKHOBEHHBIE, YCUJIEHHbBIE U JIETKHE.

IMpoxianka TpyO B IMOMEIIEHUSX MOXKET OBITh OTKPHITON U
CKpBITOI. B OCHOBHOM IIPUMEHSIIOT OTKPBITYIO TTPOKJIAIKY, KaK
OoJsiee MPOCTYIO U AeuieBylo. B aToM cilydyae MOBEpXHOCTh TPYO
HCIOJIB3YETCS KaK HarpeBaTeIbHasi U TPUHUMAETCs B pacyeT Ipu
orpeaesIeHUH MU0 OTOMUTEIbHBIX TPUOOPOB U, KPOME TOTO,
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OTKPBITBIE TOBEPXHOCTH TPYO, OXJIaXKIasICh, YBEIMUMBAIOT THAPAB-
JIMYECKUI HATTOP OXJIAXKIAIOIIE KUIKOCTH.

* Pasmewenue nodeodku — COeAUHUTETbHON TPYObl MEXIY
CTOSIKOM WJIM TOPU3OHTAJIbHOI BETBHIO U IIPUOOPOM — 3aBUCUT
OT BHUJIa OTOIUTEIBHOTO TIPUOOpPa U MOJIOXKEHMS TPYO B CUCTEME

T1—Z>-

CTOsK \
% 4
/7
7 6 !
T2 S
MarMCTpanb-<—/— T2 ep—
7 2
4
6 / B :6 e
7
CTOsIK
7\ CTOSIK
L
5
N, ]
3
1 N6 3
Tl °

_L
47— T2 mMarucTparnb
2

a— B JIEKOpaTUBHOM LuKady; 6 — B IJIyOOKOIi HuUllIe; B— B CIIELMaIbHOM
YKPBITUW; T — 32 IIUTOM; 1 — B JIBa sipyca
Puc. 38. Tenaonpoeodvt 6epmuKkarbHbix cucmem
UEHMPANbHO20 OMONACHUSL:
a— C BepXHeil pa3BoJKOI; 0 — ¢ HUXKHEN pa3BOIKOM; B— C «OMPOKUHYTON»
uupkyJsiuueii Bonsl; 1 u 2 — nogaroiue (T1) n obparneie (T2) marucrpanu;
3 u 4 — nopgarolire 1 00paTHbIE CTOSIKI; 5 1 6 — MogaroLIe U 00paTHBIE MO/~

103



COBD@MCHHble CUCTEMbl OTOMAEHMNS

oTorieHus . st G0JbIIMHCTBA TPUOOPOB MOAAIONIYIO ITOABOIKY,
10 KOTOPOIi TTo/IaeTCsl Topsiyasi Boja M 00paTHYIO TOIBOJKY, 10
KOTOPOI OXJIaxKI€HHAsT BOIa OTBOIUTCS U3 IIPUOOPOB, IMPOKJIAIbI-
BalOT TOpU30HTaNbHO (Tpu miuHe 10 500 MM) MJIM ¢ HEKOTOPbIM
YKJIOHOM. DTU IOABOIKU B 3aBUCHMOCTH OT ITOJIOXEHUS TIPO-
JIOJIbHOM OCH TIpuOopa 10 OTHOIIEHUIO K OCH TPpyO MOTYT OBITh

5 7 6
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3/ \4
8 8
—— T1—7—> marucTparsb
1 — / T2
2

1

; A
3q mMaruncTpanb
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2
BOJIKM; 7 — OTOMNUTEIbHbIE MPUOOPHI: (CTPEKAMU MMOKa3aHO HaIpaBieHue
JIBUKEHUS TETIIOHOCUTEJIST )

Puc. 39. Tenaonpoeodsi 20pu30HManbHBIX CUCHEM B005HO20 OMONACHUSL:
a— C HWXKHEH pa3BOIKOI; 0 — ¢ BepxHel pa3BoaKoii; | u 2 — noparoliue
(T1) m oopatabie (T2) Maructpanu; 3 u 4 — mogarolIre 1 00paTHBIE CTOSIKU;
5 1 6— nopaioue ¥ 00paTHbIE IMOABOAKMU; 7 — OTOMMTENbHbBIE TPUOOPHI
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MPSIMBIMM U C OTCTYIIOM, Ha3bIBaeMbIM «yTKOIi». [Ipenrourenue
OTHAIOT IPSIMOIA ITPOKJIAIKE MTOABOAOK, TAK KAaK YTKU OCJIOXKHSIOT
3aroTOBKY M MOHTaX TPYO, YBEJIMUMBAIOT IMIPABIMUECKOE COIIPO-
TUBJICHUE TTOABOMIOK.

* Pasmewenue cmosika — COCAMHUTEILHOM TPYObI MEXITY Maru-
CTPaJIbIO U MOABOAKAMU — 3aBUCHUT OT ITOJOXEHMSI MarucTpaieit
B CHCTEeMe OTOIJICHUS W pa3MeIleHUs MTOABOAOK K ITprOopam.
[Tpu pa3MeleHU CTOSIKOB HEOOXOAMMO YYUTHIBATh CJIEIYIO-
1e PeKOMEHIALMK: COKpallaTh [JUIMHY U TUAMETP CTOSIKOB ISt
YMEHBIIECHUST pacxojia MeTalla B HUX; OMHOTPYOHBIE CTOSIKM C
OJIHOCTOPOHHUMH MOABOIKAMU K IIpUOOpaM pa3MeliaTh Ha pac-
crostHUM 150 MM OT KPOMKHU OTKOCA OKOHHBIX ITPOeMOB (puc. 40a);
pacroJjiaraTh CTOSIKM B YIjIaX, 00pa3yeMbIX Hapy>KHBIMM OTpax-
JIEHUSIMU; 000COOJISITh CTOSIKY JIJIsI OTOILJICHMS JIECTHUYHBIX KJIe-
TOK. 3aaya pa3MelIeHHs CTOSIKOB HEOTIeIMMa OT BbIOOpa BUIa
CHCTEeMbI OTOIUICHUS JIsi KOHKPETHOro 31aHus. OQHOTpyOHbIe
CHCTEMBbI TIPY BBIMOJIHEHUHU TEPEUYMCICHHBIX PEKOMEHIAINA
HMMEIOT ITPEUMYIIECTBO Tiepe ABYXTpyOHbIMU. CTOSIKM, KaK M OTO-

15 4

B —
KPT (* /

>200 |npn Dy< 20

A4

(cTpeKamMu IMoKa3aHo HarpaBJIeHUE IBMKEHUS TETUIOHOCHUTEIS ); 8 — OMHO-
TpyOHBIC BETBU; 9 — OMGUIIPHBIC BETBU
Puc. 40. Y3anvl sepmukanbhbix npomouHo-peeyaupo8oyHbix
00HOMPYOHBIX CUCMeEM 800H020 OMONAEHUS:
a— ¢ IIPUOKOHHBIMY CTOSIKAMHU U paguaTopamy (BepTHKAIbHBIE OCH TIPHU-
OOpPOB U OKOH COBMAAAlOT); 6 — ¢ 3aMOHOJIMYEHHBIMU CTOSIKAMU U KOH-
BekTOpamu (IIPUOOPHI CMEIIEHBI K CTOSIKAM OT BEPTHKAJIBHOI OCH OKOH);
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MUTEJIbHbIE TPUOOPHI, pacrojaraloT MPeUMYILIEeCTBEHHO Y HapyX-
HBIX CTEH — OTKPBITO Ha PACCTOSIHUU 35 MM OT MMOBEPXHOCTU CTEH
IO OCU TPYO, JIMOO CKPHITO B O0OpO3AaX CTEH WJIM MacCUBE CTEH
U neperopoaok (puc.406). CTosiku npu MpokKJiaake B 00po3gax
He JOJIXHBI MPUMBIKATh BIUIOTHYIO K MOBEPXHOCTU CTPOUTEb-
HBIX KOHCTPYKUMI. IByXTpyOHbBIE CTOSIKM AUaMETPOM A0 32 MM
pa3MenialoT Ha paccTosTHUM 80 MM MeXAy OCSIMU TPYO, MpUu4YeM
Mojalolue CTOSIKY pacrosiaraloT cripaBa. B MecTtax nepeceueHust
CTOSIKOB M IOABOJOK CKOOBI YCTpauBalOT Ha CTOsSIKax (a He Ha
MOJABOJKAX), MPUYeM U3rUb 0OpallaloT B CTOPOHY ITOMEIEHUS.
TopuszoHTaIbHbBIE OAHOTPYOHBIE BETBU — paclpeaeiuTebHbIe
MO3TaXHbI€ TPYObI CUCTEM BOASIHOIO OTOILJICHUS, U MTPOMEXY-
TOYHbIE MEXIY CTOSIKAMU M MOABOJKAMU — pa3MellaloT IMoj
OTOINUTEbHBIMU MTPUOOPaMU Y M0JIa HAa TAKOM K€ PacCTOSTHUM
OT MOBEPXHOCTU CTE€H, KaK U CTOSIKU U 6e3 YKJIOHa.

* Pasmewenue macucmpaiy — COCAUHUTEIbHOU TPyObl MEXIY
KOTJIOM (TeIIOBbIM ITYHKTOM) U CTOSIKAMU — 3aBUCUT OT Ha3Ha-
YeHUSs U IUMPUHBI 3TaHUST, BUA IPUHSTON CUCTEMBbI OTOIIJICHMSI.

B xuibIx Mano3TaxXHBIX 30aHUSX pallMOHAIbHO MPUMEHSTh
TOPU30HTAJIbHYIO OMHOTPYOHYIO CUCTEMY BOISIHOTO OTOILIEHMUS,
KOrJa B OMHOI BETBU COBMeNIAOT (GDYyHKIIMU HE TOJIBbKO MOIBOIKHU
U CTOSIKA, HO M MarucTpaiu. TpyObl CCTeM BOASIHOTO OTOTUICHUS
pelKO MPOKJIaAbIBaIOT CTPOro ropu3oHTaibHO. Kak mpaBuio,
TPYObl MOHTUPYIOT C OTKJIOHEHHUEM OT TOPU30HTAIU — YKJIOHOM.
B cucreMax BOASIHOTO OTOIJIEHMST YKJIOH TOPU3OHTAJIbHBIX TPYO
HEeoOXOaUM IJIsI OTBOJA B MpOIecce dKCILIyaTallud CKOTUIEHUI
Bo3ayxa (B BEpXHE 4yacTU CHCTEM), a TakxKe ISl CAMOTEUHOTO
crycka BoAbl U3 TpyO (B HUXKHel yacTh). B rpaBUTaliIMOHHBIX CU-
cTeMax (CucTeMax ¢ eCTECTBEHHOM IIUPKYJISILIME TETJIOHOCUTES )
JOIMyCKaeTCsl MPOKIaaKa TOPU30HTAIbHBIX TPYO ¢ YKIIOHOM 10
IBUXEHUIO Bonbl. HUxXKHME MarucTpany Beeraa MpoKiaablBatoT ¢
YKJIOHOM B CTOPOHY KOTJa (TeIJI0BOI0 ITyHKTa), IIe ITPU OMOPOXK-
HEHUM CUCTEMBbI BOJIa CITycKaeTcs B KaHanu3auuio. PekomeHaye-
MBbIii HOpMaJIbHbBIN YKJIOH MarucTpajieil rpaBUTallMOHHBIX CUCTEM
0,005 (5MM Ha | M IIMHBI TPYOBI).

Jlnst cOOpKM CTalbHBIX TPYO Ha pe3bbde TEMIoNpPOBOJAOB UC-
MOJIb3YIOTCSI COeAMHUTENbHbIE (DaCOHHbIE U3JEIUS, UMEIOIIe
BHYTPEHHIOIO pe3b0y. MaTepuas coeIMHUTEIbHbIX YaCTE — KOB-
KM YyTyH.
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HasHaueHue, KOHCTPYKUMSA M pa3MelleHHue
3anopHO-PEryAMPOBOYHON apMaTypbl

B npouecce skcriyataliuu CUCTEM BOJSIHOTO OTOILICHUS
MPUMEHSIOT IBa BUJA PETYJIUPOBAHUS — KAUeCTBEHHOE U KOJIU-
YECTBEHHOE.

ITo Mepe MoBbILIEHUST TeMIIEpaTypbl HAPY>KHOTO BO3AyXa Te-
TUTONOTEPU MOMEUIEHU CHUXKAIOTCS U COOTBETCTBEHHO OIXKHA
OBITh YMEHbIIIEHA TEIUIOOTAAaYa HarpeBaTejbHbIX MPUOOPOB; ee
YMEHBIIIAIOT, CHMXKAsl TeMITepaTypy BOIbI, BHIXOASILEH U3 KOT/a
(KauecTBEeHHAasl peryJupoBKa).

ITpu KoNMMYECTBEHHON PEryJIupoBKe TEIMI00TAAYu MPUOOpPOB
U3MEHSIOT KOJMYECTBO BOMBI, MocTynatleir B mpudop. Takoe
peryJupoBaHUE MOXKET ObITh LIEHTPAJbHBIM UM MECTHBIM (Ha-
3HAYEHUE B LIEJIOM WU OTIEIbHO Ha HarpeBaTebHbIN MpUbdop).

7151 MECTHOTO PEeryJMpoBaHUsl CUCTEM BOMASIHOTO OTOIJICHMSI
MPUMEHSIOT KPaHbl ABOMHON PeryJiupoBKU WU TPEXXOIOBbIE
KpaHbl, KOTOPbIE YCTAaHABIMBAIOT Ha MOABOJIKAX KO BCEM Harpe-
BaTeJbHBIM PUOOPAM BOJSTHOTO OTOILICHUS.

KpaHn nBoiiHoli perynupoBKu (puc. 41) coctout u3 kopmyca |1,
BHYTPU KOTOPOTO HAXOAMTCS MOJIbI OPOH30BBIN CTaKaH 2 ¢ ABYMSI
GOKOBBIMM OKoIIKaMu 3. CTakaH COeIMHEH CO IITTUHAEIEM 6,
HMMEIOLIMM B HUDKHEN YacTU HapyKHYI0 pe3b0y. Bo BpeMs Bpaiiie-

Puc. 41. Kpan deoiinoit pecyruposku:
1 — KopIryc; 2 — moblii OpOH30BHIN CTa-
KaH ; 3— OOKOBOE OKOIIKO; 4 — MPOXO]I
KOpIIyca; 5 — yImopHblii naelr; 6 — ImiH-
neJib; 7 — po3eTKa; 8§ — pyKosITKa

Puc. 42. Tpexxodosoii kpan
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| — MPUOKOHHBINA CTOSIK; 2 — pagraTop; 3 — BHYTPEHHsIsI CTeHa; 4 — 3aMO-
HOJIMYEHHBII CTOSIK; 5 — KOHBEKTOP

Puc. 43. Apmamypa cucmem omonaenusi:

a — NpOGKOBBIA KpaH; 6 — 3aIBUXKKa; B — PETYJIMPYIOLIMiA KpaH; 1 — mpo6-

Ka; 2 — CaJIbHUK; 3 — BKJIAJIBIII CAIBHUKOBBIIT; 4 — YeThIpeXTpaHHbIiA TOPEL]

6 10 9 B

)

AN IR EI I,

e

Puc. 44. Tepmo-
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HUS IIMAHAES CTaKaH MOXET MepeMelaTbCs
BHYTpPU KOpIlyca BBEPX U BHU3: MPU 3TOM
OKOWIKU 3 OyayT OoJibllie WA MeHbIIEe (WU
MOJIHOCTBIO) 3aKpbIBaTh Ipoxoa Koprtyca 4. [Tpu
HaJIMYUU BEpXHEN pa3BOIKU CUCTEMBI OTOILIE-
HUS HEOOXOAUMO 0O0JIbllle MPUKPBITH MPOXO
KOpITyca y KpaHOB Ha BEPXHUX 9TaXaX 30aHUs,
a Ha TIEPBOM 3Taxe OCTABUTh €ro MOJHOCTHIO
OTKPBITBIM. DTO IMO3BOJISIET MOTaCUTh U30bI-
TOYHOE JaBJIEHUE, UMeloleecss y mpudopoB
BEPXHUX OTAXKEH.

PerynupoBka, nmpou3Boaumasi BO BpeMs
NpoOHOTO MycKa OTOMUTEIbHOU CUCTEMBI,
Ha3bIBAETCSI MOHTAXKHOW WU MepBUYHOM. [To
OKOHYaHWU PEryJIMPOBaHUS HA KOPITycax Kpa-
HOB YCTaHAaBJMBAIOT HEMOJABUXHO PO3ETKU 7,
uMerolIMe npopessb B mpeaenax 90°. B aty npo-
pe3b BCTaBJISIIOT YIOPHBIN Masel S pyKOsITKH §,
HaJleBaeMblil Ha BBITIOJTHEHHBIN B BUIIE KBaApa-
Ta BEpXHUI KoHell mmnuHaes. [Ipu moBopore
DPYKOSITKM TTOBOPAYMBAETCS CTAKaH U YMEHbIIIa-
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€TCsl CeYeHMe IPoxo1a Kopiryca. TakuM 06pa3oM OCYIIECTBIISIETCS
SKCITIyaTallMOHHAas MJIM BTOPUYHAsI PETyJIMPOBKa TPUOOPOB.

PerynmupoBka nmpr6opoB 0THOTPYOHOI CUCTEMBI C HUXKHEH pa3-
BOJIKOIi Yallle BCETO OCYILIECTBIISETCS TPEXXOAOBBIMU KpaHAMU,
JMAIIUMUA BO3MOXHOCTh U3MEHSTh COOTHOILIEHUE KOJIMYECTBA
BOJIBI, ITOCTYIAIOIIEH B MPUOOP M MPOXOISIIEH yepe3 3aMblKalo-
LM YyYacTOK cTosiKa (puc. 42). Eciu mpobka 3Toro KpaHa 3aKphl-
BaeT OTBEPCTHE «a», 00pallleHHOE K 3aMbIKaIOILIEMY YJaCTKY, TO BCSI
BOJIa M3 CTOSIKA ITOCTYIIAET B HarpeBaTeIbHbII MPUOOP.

OTKIIIOYEHHE OTAEIbHBIX YacTeil CUCTeMbl U PETYJIMpPOBaHUE
MX pabOTHl MPOM3BOIAIT MPU ITOMOIIN 3alIOPHO-PETYIMPYIOIIeit
apMaTypbl — MPOXOJHBIX KPAHOB, 3aJABMKEK U BEHTUJICH.

B HacTosimiee BpeMsl BBIITYCKAIOTCS ITPOXOIHBIC PETYIMPYIOIINE
KpaHbI C IPOCCETUPYIOIIUM YCTPOMCTBOM (puc. 438), ycTaHABIN-
BaeMble Ha MOJBOJIKAX K HarpeBaTeJIbHbIM IIpuOOpaM, a Takxke B
CTosIKax M Maructpaisix. KoHerr mmuHmesst 7 COeaAMHEH ¢ 30J10T-
HUKOM, UMEIOIINM YIIOTHUTEIBHYIO TTPOKJIAIKY, KOTOopas Mpu
OIYCKaHUU IITTUHIES IUIOTHO 3aKPhIBAaeT OTBEPCTUE B KOPITYyCE.

3anBUXKKU (puc. 436) ycTaHABIMBAIOT HA OTAEIbHBIX BETBSIX CUCTE-
MBI, Ha MOABOMASIIMX M 0OPaTHBIX ITOIBOIKAX K KOTJIaM. 3aIBHKKHU
COCTOSIT U3 KOpIyca 6, IIIMTUHIES 7, IePEMEIIaeMOro 10 BEpTUKATIN
MaxoBUKOM 8. K HVDKHel 4acTy IIMUHIEIS MPUKPEIICHBI TUCKU
3aTBOpa 9, KOTOphble MPHY ONMYyCKAHUM IIIMUHIEIS pa3aBUTaloTCs
KJIMHOM 10 ¥ TTpM 3TOM MOJTHOCTBIO TIEPEKPBIBAIOT ABMKEHUE TETLIO-
HOCUTEJISI HA COOTBETCTBYIOIIEM Y4aCTKE CUCTEMBI.

B cucremax oToruieHus IIMPOKO MPUMEHSTIOT ITPOOKOBBIE KPaHbI
(puc. 43a).

KoHTpoIbHO-U3MEPUTEIEHBIMU IPUOOPAMM CUCTEM OTOTLICHUST
SIBJISIIOTCSI TAK>KE TEPMOMETPBI M MAHOMETPHI (puc. 44).

[To mokazaHusIM TEPMOMETPOB OIPEIEISIOT TEMITEPAaTyPy BOIbI,
MOCTYNAIOIIE B CUCTEMY, U TIeperajl TeMIIepaTyp B CUCTEME.

Pa3zHocTbh TTOKa3aHMil MAHOMETPOB, YCTAHOBJIEHHBIX Ha T0-
Jalolleii 1 oOpaTHOM MarucTpaisix BOJIM3M KOTja, OlpenessieT
CYMMapHOE COIPOTUBJICHNUE CUCTEMBI.

TepMoMeTp ciieayeT ycTaHaBIMBaTh TaK, YTOOBI €0 IIapuK Ha-
XOIWIICS B TIOTOKE LIMPKYJIUpYIOleil Bonbl. [1b3a TepMoMeTpa
JIOJKHA OBITh 3aIMTa MAallMHHBIM MacjioM. [1pu HapylieHuu Jito-
60ro 13 3TUX MPaBUJI TEPMOMETP OyIET MOKa3bIBaTh TEMIIEPATYPy
0oJiee HU3KYI0, YeM TeMIlepaTypa BOJIbI.
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PaclwmpMTeAbHbIN 6aK.
Ha3HaueHKne, KOHCTPYKUMS, pasMelleHHe

Cucrema OTOILIEHUsI, U30JIMPOBaHHasI OT aTMOcGephl, 00J1agaeT
OIIpeIeICHHOM BMECTUMOCThIO. BHYTpeHHee rumpaBindecKkoe
JIaBJICHUE B 3aMKHYTOM 3aITOJJTHEHHOW BOIOM CUCTEME MPU MOBbI-
IIEHUX TeMIIepaTyphbl M CTPEMJICHUM BOIBI K PACIIUPEHUIO ITO-
BBIIIIAETCS ¥ MOKET ITPEB30UTH TIpeae]I TPOYHOCTH OTAETBHBIX e
571eMeHTOB. [103TOMY B CHICTeMY BOISTHOTO OTOIIJICHMST BBOIUTCS
nemriep — paclIUpUTENbHBIN 0akK (puc.45).

OCHOBHOE Ha3HaYeHWE PaCIIMPHUTEILHOIO 0aka — IMpUeM
MpUPOCTa 00BbeMa BOIBI B CHCTEME, 00pa3yIoLIerocs Ipy ee Ha-
TpeBaHUH, IS IO P>KAHMS OIPEAEICHHOTO TMAPOCTATUIECKOTO
nasineHuss. Kpome toro, 6ak npegHazHavyeH AJIs1 BOCHOJIHEHUS
YOBIIIM 00beMa BOIBI B CHUCTEMeE ITPU He3HAUYMTEJIBHON yTeuKe U
TP ITOHIDKEHUY ee TeMITepaTypbl. Yepe3 OTKPBITHIN 0aK yaaaseTcs
M30BITOK BOJIBI B BOIOCTOK IPU TEPETTOTHEHUN CUCTEMBI.

Bropoe BaxkHOe Ha3HaYeHWE pacIIMPUTEIBHOIO 0aKa — 3TO
cOop BO3MyXa, BHIIEISIONIETOCST W3 BOIOLI IIPU ¢ HarpeBaHUM B
TerroreHepaTope. Bo3myx B crcTeMy momnamaeTt ¢ BOIOIIPOBOIHOM
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MpooKu; 5 — 6onT; 6 — Kopmyc; 7 — IIMUHICb; 8§ — MaXxOBUK; 9 — ITUCKU
3aTtBopa; 10 — KJIMH
Puc. 45. Omkpoimuiii pacuiupumenvhblii 6ax

¢ nampyokamu 045 npucoeouHeHus mpyo:
1| — pacIIMpUTEIbHBINA NAaTpyOOoK; 2 — MEepeIUBHON MaTpyooK; 3 — ma-
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BOJION, B KOTOPOIi TP KOMHATHOM TeMIIepaType ero pacCTBOPeHO
npumepHo 40 Mr/71. I1pu HarpeBaHUU 1O MaKCUMaJIbHO-PacUeTHOMN
TemnepaTtypbl oTorieHus: (+95° C) pacTBopsieMOCTb BO3ayXa
YMEHbIIIaeTCsl MPUMEPHO 10 3 MI/1. BeineauBiimecs BO3AYIIHbIE
ITy3bIPbKY BCILIBIBAIOT B BOASIHOM ITOTOKE 110 IJTABHOMY CTOSIKY B
pacIIMpuUTeIbHbBIN 0aK, U3 KOTOPOTO YAAJSIIOTCS B aTMOCheEpY.

PacimupurenbHble 6aK UMEIOT PsIll HEAOCTAaTKOB: OHU TPO-
MO3IKH, B CBSA3U C YEM 3aTPYAHAETCH UX pa3MELIEHUE B [IOMe-
IIEHUSIX U YBEJIMYMBAIOTCSI OecroJie3Hble MOTepH Terlla yepe3
HX CTEHKU IPH PaCIoJIOKeHUN 0aKoB BHe TToMeleHus. Kpome
TOTO, Y OTKPBITHIX (HE TepMETUYHBIX) 0AKOB BOJA MOTJIOIIAET
13 aTMOCc(depsl BO3IYX, YTO YCUIMBAET BHYTPEHHIO KOPPO3UIO
TpyO U IpUOOPOB.

OTKpBITBII pacIIUPUTEbHBIN 0aK (puc. 45) pa3MelialoT Haj
BEpXHE TOYKOM CUCTEMbI OTOILICHUSI, KaK ITPaBUJIO, B YepIadYHOM
MOMEIICHUU 30aHUSI UM Ha JIECTHUYHOMN KJIETKE U MOKPBIBAIOT
TEIJIOBOI M30JISIIUEH.

baku M3roTaBIMBaIOT CTAaHIAPTHBIX Pa3MEpPOB MO THIIOBBIM
yeprexam, HIIMHAPUYECKIUMU WU TPSIMOYTOJIbHBIMU, 13 JIUCTO-
BOI CTaJIM U CBEPXY CHAOXKAIOT JIIOKOM JUISI OCMOTPa M OKPACKH.
B kopnyce 6aka umeemcs HeCK0AbK0 nampyoKo8:

* nampybok 1 TipenHa3HavYeH IS IPUCOSIMHEHMS PACIIPUTEITb-
HOU TpyOBI, IT0 KOTOPOI BOJa MOCTYITaeT B 0aK;

* nampybox 4 (y aHa) — I UMPKYJISLUOHHON TPyObl, Yepes
KOTOPYIO OTBOJIUTCS BOJIA JIJISI CUCTEMBbI OTOILJICHUS

* nampybok 3 — sl KOHTPOJIbHOM (CUTHAJIBHOI) TPYOBI;

* nampybok 2 — 1Jisl COeAMHEHUs 6aKa ¢ TepeMBHON TpyOoit,
coob1aroneics ¢ atmochepoi.

KoHTpoabHyi0 TpyOy 3 BBIBOIAT K pAKOBMHE M CHA0XKAIOT 3a110p-
HBIM KpaHOM. BbITeKaHue BOIbI PU OTKPBIBAHUY KpaHa JOJIKHO
CBMIETEJIbCTBOBATh O HAJIMYMU BOJIBI B 0aKe, a CJIeI0BaTeIbHO, 1
B ccTteMe (YPOBEHb BOIBI HE TOJIKEH OBITh HIKE TT0Ka3aHHOTO Ha
puc. 53 IITPUXITYHKTUPHOM IMHUEN ).

[Tone3Hblil 00beM pacIIMPUTEILHOTO OaKa, OrpaHUYEHHbBII BbI-
coroit h_(puc. 45), 10MXeH COOTBETCTBOBATH YBENUYEHUIO O0beMa
BOJIbI, 3aITOJTHSIOLIEH CHCTeMy OTOTUIEHHS IIPU €€ HarpeBaHUU 10
CpeIHEel pacueTHOM TeMIIepaTyphl.

YBeanueHre oobeMa BOIbI B CCTEME OTOTICHUSI OTNIpeaessieTCs
o ¢opmyiie:
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AV =BxAtxV;

rae:

V., — o06umii BHyTpeHHUI 00beM TPYO ¢ apMatypoii, mprubopoB
TeryioreHepaTopa U T. 1., WU, YTO TO Xe caMoe, 00beM BOJIbI B
cUCTeMe TIPU HavyaIbHOI TeMmepatype, M (J1);

At — u3MeHeHUe TeMIlepaTypbl BOABI OT HAYaJIbHOW 10
CpelHe-PacCYETHOM;

B — cpenHee 3HaYeHME KO3 duLIMeHTa 00BEMHOTO paclIupe-
nust Boasl (0,00006).

Takum o6pa3oM, MoJEe3HbIN 00BEM pacIIMPUTEILHOTO OaKa:

V. >AV=BxAtx V.



FAaBa V. MOHTAXK CUCTEM
BOASAHOIO OTONAEHMA




MoHTaX CUCTEM OTOTUIEHMS 3aKJII0UAeTCsl B YCTAHOBKE Harpe-
BaTeJIbHBIX TPUOOPOB, KOTJIOB, pACHTUPUTELHOTO 0aKa 1 Ipyroro
000py10BaHUs U COOPKY CUCTEMBbI TPYOOIIPOBOJIOB C YCTAHOBKOM
3aMOPHON, PETYIUPYIOLIEH U U3BMEPUTEIIbHOI apMaTyphl.

lpynnupoBaHue, onpeccoBKa
M YCTaHOBKa PaAMaToOpOB

MoHTaX cCUCTeMbl OTOIIJIEHUSI HAYMHAIOT C YCTAHOBKY Harpe-
BaTeIbHBIX TPUOOPOB. OMHAKO MOXHO HAaUMHATh MOHTAaX U CO
COOPKM CTOSIKOB M IIPUCTYTIATh K YCTAHOBKE HAaTrpeBaTETbHBIX ITPH -
0OpOB MocJie OKOHYAHUS 3TOl cOOpKu. Takasi ocae10BaTeIbHOCTh
MMeeT ornpeiesieHHOe TTpenMyIiecTBO. OHO COCTOUT B TOM, UTO B
cJlyyae HeIOCTaTOYHOI TOYHOCTH TTOJIBOIOK MX MOXXHO OCTABJISITh
0e3 nepenesaku, TOJIbKO CMECTUB paauaTopbl HA HEKOTOPOE pac-
CTOSTHUE OT OCY OKOHHBIX ITPpoeMOB. CEeKIIMOHHbBIE PaIUaTOPHI IO~
CTYMAloOT C 3aBOAA-U3rOTOBUTENS cOOpaHHBIMU B 7—8 cekuuil. Ha
MeCTe MOHTaxa UX TpyMIUPYIOT TAKUM 00pa3oM, YTOOBI TTOJTyIUTh
KOJIMYECTBO CEKIINIA, MPETYyCMOTPEHHOE MTPOESKTOM.

J17151 pa3BepTHIBAHUS U CBEPTHIBAHWSI HUTITIEJIEH PaIMuaTOPHBIX
CEKIIUH MPY UX TPYMIITUPOBAHUY MIPUMEHSTIOT PAJIMaTOPHBIE KITIOUH.
Kitrou mMeeT ¢ oHOI CTOPOHBI YIIKO JJISI PYYKH, a C JAPYro —
TJIOCKYIO OTBEPTKY Hajutexallei mmpunbl. [lnprHa nomkHa ObITh
TaKoi, YTOOBI OTBEPTKA C HEOOJIBIIIUM 3a30POM TIPOXOIUJIA Yepe3
OTBEPCTHUSI HUTITIETIE U yIIUpaiach B UX BHYTPEHHUE BBICTYIIbI.

[Mpu TpynmupoBaHUM TTPUXOAUTCS JIMOO OTCOEIUHSITH YacTh
CEeKIIWI1 OT paauaTopa, 1Moo MpudaBysTh (puc. 46). B mepBom ciry-
yae paauaTop 3aKperIsTioT Ha BEPCTAaKe U B OTKPBIThIE HUTITIEIbHbBIE
OTBEPCTUSI, BEpXHUE U HUKHUE, BCTABJISIIOT HA COOTBETCTBYIOIIIYIO
[JIyOMHY JIBa paMaTOPHBIX KJTIo4a. DTO NeIaloT OMHOBPEMEHHO
JIBa pabOTHUKA — KJTIOYaMU OHUM Pa3BEPTHIBAIOT OJHOBPEMEHHO
00a HUMMEN.

[Mpn HEOOXOAMMOCTH yBEJIMUEHUS YMCTIa CeKIIMI B panuaro-
pe Ha BepCTaK YKJIaJbIBAIOT 00€ COeAMHsIeMbIe YacTh nmpudopa,
CMa3bIBAIOT BEPXHUI M HUXHUI HUTITENTU onudoil, HajeB Ha
HUX TIPOKJIaJIK1, BBEPTHIBAIOT HUIIIEN OT PyKM Ha 1—2 HUTKU
pe3bobl. [Tocie 3Toro MoABOISAT K HUTITIENSIM TIPUCOEANHSIEMYIO
4acTh pajvaTopa W, IeUCTBYsS OJHOBPEMEHHO IBYMSI KJIIOUAMH,
3aBEPTHIBAIOT HUTIMEIN B CEKIIMU IO OTKAa3a.
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TpyOOK KOHTPOJBHOU TpYyOBl; 4 — HUPKYISIUMOHHBINA MaTpyOoOK;
5 — CIyCcKHOI MaTpyooK ¢ TPOOKOi
Puc. 46. Ipynnuposxa cexyuii u paduamopos:
a— 3axBaThIBaHME HUIITEISIMU Ha JIBE-TPY HUTKU PE3bObI CEKIIHIA; 6 — OKOH-
yareJibHOEe JIOBOPAYMBAHKME HUIIIIEIEH U CTHIKOBKA CEKIIMIA; B— TMOACOCI-
HEHUE TPEThel CEKIIMU; T— TPYIIMPOBKA IBYX PAIUaTtopoB; | — CeKIus;

Hunmnenu u paguaTopHble CEKLIIMU MMEIOT C OJHON CTOPOHBI
MpaBylo, a C IPYroil — JIeBYIO pe3ndy (puc. 47), IOITOMY HEOOXO-
MO BpallaTh K104 BJIEBO, €CJIM CBEPThIBAHUE ITPOM3BOIUTCS CO
CTOPOHBI CEKIINU C TIPpaBOii pe3b00ii, 1 BIIPABO, €CJIM CBEPThIBAHUE
JIEJIAeTCSI CO CTOPOHBI CEKIIUM C JIEBOI Pe3b0Oii.

IIpu paszdopke pagmaTtopa MOCTYIalOT HAOOOPOT. YKazaHHas
BBIIIIE OMHOBPEMEHHOCTh CBEPTHIBAHUS WU Pa3BEePThIBAHUS
HUIINEeIe BBEPXY M BHU3Y HY>KHa JUISI TOTO, YTOOBI TPEAOTBPATUTD
MEPEKOC CEKIIMM.

CrpynnupoBaHHbIE paMaTOPbI TOJBEPTalOT TUAPABINYECKOMY
HCTIBITAHMIO Ha CTIeLIMaIbHOM CTeHe. PamraTop ¢ momoIibio crie-
LIMATbHOTO MTPUCTIOCOOIEHUS TOAKITIOYACTCS K TUAPABINIECKOMY
TIpeccy, 3aroHIETCS BOAOM, OMHOBPEMEHHO BBIITYCKACTCSI BO3IYX.
IunpaBnnueckuii mpecc co3gaeT HeoOXoAMMOE AaBieHue (He MeHee
4 xrc/cM? 1 He 6ostee 8 krc/cM?). Eciiv Teun HeT, T. €. eCJIu CTpesika
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2 — HUMIIENb; 3 — MPOKJIaaKa; 4 — KOPOTKUIA paauaTOPHbII KIII0Y; 5 — JIOMUK;
6 — JUTMHHBII paaTOPHBIN KITIOY
Puc. 47. Ilpobku u nunnens:
a— TIPOXOIHAsI CTallbHasl MPOOKa ¢ caMOil KPYITHOI BHYTpeHHEW pe3b0oii
G 1'B; 6 — Humnmenb; B— MOABOJIKA K paMaTopy; I — MPOXOIHAsT YyTyHHAst
rnpobka ¢ MUHUMAaJLHOU pe3sboit G 1/2-B, mpuMeHsiemoit B panuaropax;

MaHOMeETpa FMAPABIMYECKOTO Ipecca He MaJaeT, paauaTop CUUTa-
€TCsl BBIIEPKaBIIMM HCITbITaHKe. Teub, 0OOHApYKEHHYIO B MECTax
COEMMHEHUI, YCTPAHSIOT TIOATSITUBAHNEM HUTITIETICH.

[lepen ycTaHOBKOW CIpyIIITUPOBAHHBIX M OMTPECCOBAHHBIX pa-
JIMAaTOPOB Ha CTEHAX UX XKeJIaTeJIbHO OKPACUTh, TIPEABAPUTETEHO
MIPOTPYHTOBAB IO BCEl TTOBEPXHOCTH.

Tlpu ycmanoexe nHaepesamenvHvix npubopos noo OKHAMU Heo0X0-
OUMO NPUOEPICUBAMBCSL CACOVIOUUX NPABUA:

* TIEHTp MPUOOpa TOJKEH COBMANATh C IIEHTPOM OKHa; JIOITyCKa-
eTCs OTKJIIOHeHHE — He bomee 20 MM;

* paccTosTHWE OT T0JIa 10 H13a Mpubopa MOKHO OBITh HE MEHEe
60 MM (151 ymo6cTBa YOOPKM T0JIa MO HarpeBaTeIbHbIM TPH-
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1 — cex1us panuaropa; 2 — MpokJjanka; 3 — MpoxoaHasi IpooKa; 4 — yrioT-
HeHUe; 5 — KOoHTpraiika; 6 — Tpyba MOABOIKHU C YUIMHEHHOI pe3b00it
Puc. 48. Yemanoexa uyeynuvix paduamopos:
a— y JIEPEBSIHHOM CTEHBI; 1 — TUIaHKa; 2 — IMOJACTaBKa; 06— y KUPIUYHOIA

00poM), a OT Bepxa IprUOOpa J0 MOJTOKOHHON JOCKM — HE MEeHee
50MM (17151 TOrO, YTOOBI MOKHO OBLIO CHUMATh HarpeBaTeIbHbBIM
puOOP 1T PEMOHTA, HEe TPOoTas IIOJOKOHHOM JOCKM);

* HarpeBareJibHbIe IPUOOPHI YCTAaHABIMBAIOT TaK, YTOOBI X pedpa
pacIiojiarajiich CTPOro BEPTUKATILHO;

* B KaXXIIOM JaHHOM ITOMEIIICHNU HEOOXOIMMO pacIiojiaraTb Bce
HarpeBaTeIbHbIC IPUOOPHI HA OTHOM YPOBHE.

117



COBpeMeHHble CUCTEMbl OTOMAEHMNS

OLITYKATYPEHHOI CTeHbI; | — MOJOKOHHMK; 2 — HMIIA; 3 — KPOHILTEHH;
B— Yy CTEHbI 00JIET'YEHHOIN KOHCTPYKIIMH; | — KPOHIUTENH C LIEJbHOI OMOpoii
Puc. 49. Illabaon 0as eviéepku monmanjica

Paguaropsl ycTaHaBIMBAalOT Ha KpoHIITeiiHaX. PaccrossHue ot
paaraTopa 10 CTeHbI 3aBUCHUT OT TUIIa ITPUOOpa 1 Criocoba ero ycra-
HOBKHU, a TaKXXK€ OT TOTO, SIBJIICTCS JIM MMPOKJIaaKa TPyO OTKPHITOM
unm ckpeitoil. Ha puc. 48 npencraBieHbsl BapuaHThl YCTaHOBKU
YYT'YHHBIX pPaIuaTOpPOB.

J71s1 pa3MeTKM OTBEPCTUIA MO KPOHIITSHHBI JIy4IIe TPUMEHSITh
madsonsl. I1admoH cokpaTut BpeMs pa3MeTKu. Ero MoxXHO BbI-
MUJINATH U3 IUCTa (paHepbl. BhicoTa 1 mmpuHa 1madioHa T0JKHBI
OBITh HECKOJILKO OO0JIbIlIe pa3MepoB paauaropa. B madnoHe mpo-
CBEPJIMBAIOT OTBEPCTHSI B MeCTaX MOHTaxa KpoHiureitHoB. [lla-
0JIOH YCTaHABJIMBAIOT MO OTBECY TaK, YTOOBI €0 OCh CUMMETPUU
COBIaJIa C OChIO OKOHHOTO IMpoeMa. B HaMeueHHBIX OTBEPCTUSIX B
11a0JI0HE CBEPJISIT WX ITPOOMBAIOT NLISIMOYPOM THE3a IS yeTa-
HOBKM KPOHILUTEWHOB.

KpoHITeitHbl KaXmoro psiia— BEpXHEro U HUKHEro — pac-
MoJIaratoT Ha OMHON TOPMU30HTAIBLHOM JUHUM TIEPIICHINKYISIPHO
K cteHe. KonnuecTBo KpOHINTETHOB IPMHUMAIOT 13 pacyera, uTo
OJIMH KPOHIUTEITH JOJKEH IPUXOAUTHCS Ha 1 M2 IOBEPXHOCTH Ha-
rpeBa paguaTopa. Bo BcsskoM ciiyyae KpOHIITEIHOB TOJIKHO OBbITh
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He MEHee TpexX Ha paaraTop — OJWH CBEPXY U JBa CHU3Y U HE MEHee
JIBYX Ha peOpurcTyo TpyOy. JlnamMeTphl THe31 10JKHbI ObITh TAKOTO
pa3Mepa, UYTOObI B HUX MOXKHO ObLIO CBOOOAHO BBECTU KPOHIUTEIHH
U 3aMypoBaTh LIEMEHTHBIM pacTBOpoM. KpOHIIITEH BBOAUTCS B
rHe3M0 Ha TIyOuHy He MeHee 120 MmM.

Hanee nmpuMeHSI0T BTOpoil 1madyioH (puc. 49) mis dukcauuu
KPOHILTEHHOB B LIeMEHTHOM Macce. B MecTe BbIxoa KpOHIIITEiHA
M3 MacChl €ro paCKJIMHUBAIOT OTpe3KaMu apMaTyphl, CTAIbHOTO
JucTa unu medHeMm. Ilocne 3acThiBaHUS pacTBOpa 11a0JOH CHU-
Maetcs.

Hcnonp3oBanue 1mabaoHa 11 GUKcalMyu KPOHIITEHHOB U3-
0aByisieT OT HEOOXOAMMOCTU MPaBUTh KPOHIITEHHBI TTOCe 3a-
TBEepJEeBaHUs pacTBOpa.

BapuaHThl ycTaHOBKHM paguaTOpOB Ha IEPEBSIHHBIX U y 00JIer-
YEHHBIX CTEH-TIEPEropoIOK MoKa3aHbl Ha puc. 48§.

MOHTa)X CTOSIKOB M NOABOAOK K Npnbopam

Ipu monmasce cmoskoé Heobxodumo cobawdams credyroujue
npasuaa:
® CTOSIKM TTPOKJIAMIBIBAIOTCSI CTPOTO TI0 OTBECY;
® B IBYXTPYOHOU cucTeMe MOAAIOIIMI CTOSIK pacIiojiaraiot ¢
MPaBOU CTOPOHBI (€CJIM CMOTPETh Ha CTEHY), a OOPATHBIN C JIEBOI
CTOPOHBI;
® HeoOXOIMMO BBIIEPXKUBATH CJIEAYIONINE PACCTOSTHUS MEXIY
OCSIMU CTOSIKOB M CTEHOM: 35 MM IIpU IMaMeTpe CTOAKOB 10 1 '/,
MI0¥iMa BKITIOYMTENBHO U 50 MM ITPU IMaMETpe CTOSIKOB 1!/, moiima
U 2 aroiiMa; 10myck +5mMuM;
® PACCTOSTHUE MEXKITY OCSIMU ITPOXOISTITMX PSIIIOM TIOAAIOIIINX M 00-
PATHBIX CTOSIKOB JOJXKHO ObITh 80 MM MpU AiaMeTpe TPYO CTOSIKOB
1o 1'/, moiima; npu 60JbLINX IMaMETPaX YKa3aHHOE PACCTOSHUE
TIPUHUMAETCS U3 YCJIOBUIA yI0OCTBA BeeHUSI MOHTAXa;
® CTOSIKM MPUKPETUISIOT K CTEHaM XOMyTaMU Ha BbicoTe 1,5—1,8 M
OT T0J1a; Ha KaXXIblii 3TaX MOJKHA IMPUXOAUTHCS OIHA TOYKA
KpeTUIeHUSI.

Tak Kaxk CTOSIKM TIPY HarpeBaHWUM YUIMHSIOTCS 1 HEKOTOPOE
JBUKEHUE UX, CBSI3aHHOE C 3TUM SIBJICHUEM, MOXET TOBJIeYb
3a co0oil MopyYy IITYKaTypKU B MeCTax MpoXoja CTOSKOB Yepe3
TepPeKPHITUSI, HEOOXOAMMO B 3TUX MECTaX IPOITYCKATh CTOSKHU
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Puc. 50. Dnemenmut pe3voot

yepe3 TIb3bl U3 KPOBEJIBHOI XKecTh, 00pe3KOB TpyO OOJIBIIOTO
nuaMetpa. Kpast ruib3, 3aKperuisieMbIX B MePEeKPBITUN, TOJKHBI
BBICTYIIATh HaJl ypoBHeM T1ona (rmoTtojka) Ha 20—30 Mm. B mecTax
MPOX0JIa CTOSIKOB Yepe3 IePEBIHHbBIE KOHCTPYKIIUN HEOOXOIUMO
TPYOBI MU30JIMPOBATH JIUCTOBBIM aCOECTOM.

OTKpPBITO TIPOKJIAIbIBAEMbIe TPYOOIIPOBOIBI COEAUHSIIOT HA
MydTax, dbaaHIax Wwiv TOCPEACTBOM CBapKU. MOHTaXK CKPBITHIX
TPYOOIIPOBOIOB MPOU3BOIUTCS TOJBKO CBAPKOIA.

MydToBoe coearHeHure TpyO TpedyeT Hape3aHusl Ha COeIMHSIe-
MBIX JIETAJISIX PE3bObI.

Pe3bba MOXeT ObITh BHYTPEHHEN U HAPYKHOWA.

Ha 6onTax, mmunbkax, Tpyoax, CTep>KHSIX U Ha Pa3HBIX IPYTUX
HWIMHIPUYECKUX IETANISIX Hape3aloT HapyKHYI0 pe3b0y; B (hacoH-
HBIX YacTsX, BO (JlaHUax s peOpUCThIX TPYyO, B paauaTOPHbIX
MpoOKax, raiikax, JeTajsIX MalluH U METaJUTMIECKUX KOHCTPYK-
LMSIX HApe3aloT BHYTPEHHIOO Pe3b0y.

OCHOBHBIE 3JIEMEHTHI pe3b0 TpencTaBiIeHbl Ha puc. 50. K HuM
OTHOCSITCS CJICAYIOIINE: AT pe3b0bl — PACCTOSTHUE MEXIY Bep-
IMUHAMUW WM OCHOBAHUSMM JIBYX COCEIHMX BUTKOB; INIyOMHA
pe3bOBl — pacCTOsIHUE OT BEPUIMHBI PE3hObI 10 €€ OCHOBAHUS;
yroJ poduist pe3b0bl — YTOoJI, 3aKITIOYEHHBII MEXTy OOKOBBIMU
CTOpOoHaMU TIPOMUIS B TIIIOCKOCTU OCH; HAPYXHBIN TUaMeTp —
HauOOJIBIINI TUaMETP Pe3bObl BUHTA (TPYOBI), U3MEPSIEMBIIA IO
BepIIMHE Pe3b0bl MEPIEHANKYJISIPHO K OCU Pe3b0bl; BHYTPEHHUI
JIMaMeTp — PAaCcCTOSTHUE, PaBHOE TUaMeTPy IMIMHAPA, Ha KOTOPOi
HaBepHYTa HUTKA PE3bOBI.
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Pe3b0bI 110 cucTeMe Mep AeasaTCs Ha MeTPUUECKYIo U JIoki-
MOBYIO.

* Mempuueckas pe3vba uMeeT B Ipoduiie BUJ paBHOCTOPOHHETO
TPEYroJibHUKA C YIJIOM IpPU BeplnHe, paBHOM 60°. BepinHbl
BBICTYIOB COIPSITaloIIMXCs BUHTA U FaliKy Cpe3aHbl. XapaKTepu-
3yeTcsl MeTpuuecKasl pe3bda IMaMeTpoM BUHTAa B MUJUTUMETpax 1
11aroM pe3b0bl B MIJITUMETPAX.

» iimosas pe3vba MeeT B TIpoduie TaKOM XKe BUI, KaK METPU-
yeckasl pe3bba, HO y Hee yroJi Mpu BepllrHe paBeH 55°. Xapakre-
pU3yeTCcs 3Ta pe3bda YMCIOM HUTOK Ha OAWH AIOMM U Hapy>KHbBIM
IMaMETPOM B JlofiMax WM NoJisix aroiima. [JroliMoBast pe3bba
JeJIUTCSI Ha TPYOHYIO U KPETeXXHYIO.

* Y mpybnoii pe3v6br IpoGUIb 3aKPYIJIEHHBIN, HO TPUMEHSIET-
csl TakXke pe3bbda ¢ MIocCKocpe3aHHbIM MpoduieM. duameTpom
TPYOHOI pe3b0bl YCIIOBHO CYMTAETCSI BHYTPEHHU I HOMUHATbHBI
JIaMeTp TPYOBI.

TpyOHas pe3pba nuamerpom '/, n °/, moiima numeer 14 HUTOK
Ha OJIMH JI0KM, a HaunHas oT 1 mroiiMa U Bbllie — 11 HUTOK Ha
JIIOMM.

YV TpyOHOI1 pe3bObl ABe MOCAEAHNE HUTKU MMEIOT HEMOJIHYIO
Hape3Ky — TaK Ha3blBaeMblii COEr, UCIIOIb3YeMbIil LI 3aKJIUHU-
BaHUS KOHIIA (h)aCOHHOM YacTU, HABUHYMBaeMol Ha TpyOy. Takoe
coeIMHeHUe, COOpaHHOE Ha JIbHSIHOM MPsIIK CO CMEChIO CypUKa 1
HaTypaJIbHOH o/iibl, 00JagaeT XOpollleil TepMETUYHOCTHIO.

ITpu npokiagke TpyOd UCHOJIB3YIOTCS KaK IJIMHHbIE, TaK U KO-
poTKue TpyOHbIe pe3bObl. InurHHas pe3bba Mo3BoJIsIeT MoJydaTh
pa30OPHbBIN TUI COEAUHEHMSI — CIOH.

Pe3b0b1 Ha TpyOax 0OBIYHO Hape3aloT KJAYMNIaMU C pa3IBUK-
HbIMU Ttanikamu. Ha tpy6ax nuamerpowm '/, v */, nroiiMa yno6Ho
Hape3saTb pe3b0y Kiynnom Maesckoro (puc. 51).

Ky MaeBckoro cocTout 13 Kopiiyca 1 ¢ OKHOM, B KOTOPOe
BCTaBJICHBI B pa3ABUKHbBIC TJIALIKY 2, 3aKperiseMble YIIOPHOM
KpbilKoii 4. TTonoxeHue miamek B rHe3aax (puKcupyeTcsl BUH-
Ttamu 3. K Koprycy Kiyria NpuKperieH HarpaB/soluii iaHerr
7, B HEM yCTaHaBJIMBAIOTCSI CMEHHBIE /151 KaXKA0ro IuamMeTpa Tpyo
HampaBJIsgione BTYIKM 6. KOMIUIEKTHI IUIalleK pacCyrMTaHbl Ha
Kaxnblii iuametp Tpyo. [1pu paboTe BpalaloT KIyIN pyKOSITKaMu
5. IlpaBuibHasi yCTaHOBKA IUIAIIEK HOCTUIAETCs MPU MOMOIIMN
PUCOK M HOMEPOB, BBIOMTHIX Ha TUIAllIKaX M Ha KOPITyce KIIyMIa.
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Puc. 51. Knynn Maeégckoeo:
1 — kopmyc; 2 — pa3aBXKHbIE TUTAIIKN;, 3 — BUHTHI; 4 — YIIOpPHAast KPbIIIKa;
5 — pyKosiTKa; 6 — HaIlpaBJISIIOIIUe BTYJIKU; 7 — HAITPaBJISIIOIINI (hraHel

JlocToMHCTBOM KityTiia MaeBCcKOTO SIBJISIETCS €T0 TIPOCTast KOH-
CTPYKIIMSI, CIIOCOOCTBYIOIIAsT OBICTPOIl CMEHE TUTAIleK, a TakkKe
HeboJb1I01 Bec. OcoOeHHO y100HO paboTaTh KiyrnoM MaeBcKoro
MpU Hape3aHUU pe3b0 Ha TpydaxX MaJIoro AMaMeTpa.

Boubiioe pacrpocTpaHeHue TOyYnT TaK Ha3bIBaeMbIil TPYO-
HBI KJTYTIT, TIpeTHa3HAYe HHBII )11 Hape3aHUsl pe3b0 JMaMeTpoM
oT '/, 10 2 MI0AMOB.

KoHcTpykuust TpyOHOro KJymra nokaszaHa Ha puc. 52. B uy-
TYHHOM KOpIyce 9 MHCTpyMEeHTa MMEIOTCS C OTHOUM CTOPOHBI TPU
MPSIMOYTOJIbHBIE TIPOPE3U JIUISI HATIPaBJISIOIMX TIIamieK 3, a ¢
JIPYTOli CTOPOHBI — YEThIPE ISl pexXyIux Tutaiiek 4. B roraimikax
3aKpeTuieHbl TUMTH 5, KOTOPbIE BXOMST B Ta3bl IBYX Pa3BoO-
JHBIX KOJIell, & UMEHHO: KOJbLIa 6 IS HAMPaBJSIOIINX TUTAIIeK
U KoJsiblla 7 IJIsT peXyliux Toamniek. [1a3el MMeoT crupaibHyo
(opmy, G1aromapst 3ToMy IUIAIITKY TIPYU ITOBOPOTE Pa3BOIHBIX KO-
JIell TIepeMelaloTcsl B PaauabHOM HalpaBJIeHUU COOTBETCTBEHHO
TpeOyeMoMy auamMeTpy pe3bObl. PazBomHbIie KOIbIa TPUKPETLISI-
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Puc. 52. Tpybnutii kaynn

IOTCSI K KOPIYCY KJIyIna 3aKUMHbIMUA KoablamMu 10 u 11. g
CTOMOPEHUS pa3BOAHBIX KOJEI[ CAyXaT BUHTH 1 u 8.
B koprtyc Kityria BBEpHYTHI IBE PyYKH 2, KOTOPBIMU HHCTPYMEHT
BpalllaloT BO BpeMsl pabOTHI.

Koynm nMeeT aBa KOMITIEKTa TIIallek: Uil Hape3aHUsT pe3b-
Obl tMameTpoM '/, u */, moiima u pe3bobl auametpom 1, 11/, 11/
u 2 moiiMa. Ilnamku mepBoro KOMILJIEKTa Hape3aHbl ¢ OJHOM
CTOPOHBI, a BTOPOro — ¢ ABYX cTopoH. Ha ruramkax (a Takxke
Ha KOpITyce KJIyIIa) HaHeCeHBI IUQPHI, IO KOTOPHIM ITPOU3-
BOJMTCS yCTaHOBKa ruianiek. Ha pa3BogHOM KoJjiblie 6 uMme-
IOTCSI PUCKU, TTOKa3bIBAIOIINE TTOJT0XEHWE 3TOr0 KOJIbIla TP
Hape3aHuU pe3bObl TpeOyeMOoro nuameTpa.

Pespba nnamerpoM '/, 1 */, mioiima Hape3aeTcs TPyOHbBIM KITyH-
IOM 3a OJIMH MPOXOJ, a OOJIbIIETo JruaMeTpa — 3a JBa Mpoxoa.
IpucTtynas K Hape3aHU1O pe3bObl Ha TpyOe, TpyOy 3aKMMAalOT B
TIPMKMME M CMa3bIBalOT €€ B MECTe Hape3Ku oaudoi mim mMa-
IMWHHBIM MacjioM. Kuynm HaneBatoT Ha TpyOy (IIpu 3TOM CTO-
TTOPHBIE BUHTHI JTIOJKHBI OBITh BBIBEPHYTHI) M JISTKUMU yIapaMu
JIEPEBSIHHOM KUSHKOM IO PYKOSITKE 3aKMMHOTO KOJIbIA CBOJISIT
BIJIOTHYIO K Tpybe Hampapisoonye miamku. Caenas 3To, 3a-
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CpeaHuit MeT4mnK YucToBoi MeTYMK

KPOHWMELIHOE8 NOO paduamopbl:
1 — mocka; 2 — MOAYUMJIMHAP; 3 — KPOHIITEeH; 4 — TBO31b

KPEIUISIOT HaIlpaBJISIOIIMe TUTAIIKY CTOMOPHBIM BUHTOM. Takum
JKe 00pa3oM YCTaHABAMBAIOT U 3aKPETUISIOT PEXYIIMe TIaIIKH,
OPUEHTHUPYSCH IIPU 3TOM Ha PUCKY, COOTBETCTBYIOIIYIO TUAMETPY
Hape3aeMoil pe3b0Hbl.

Kuynmmom paboTaroT, Bpaiiasi ero 1o 4acoBO# CTpesKe U OJHO-
BPEMEHHO HaxK1Masl Ha Hero Briepel. YToObI CHSITB KJTYIII C TPYOBI,
TUTAIIKYA Pa3BOISIT.

TpyOHBIii KIynI TpeOyeT TiareJbHoro yxona. Kaxablii JeHb
rocJjie paboThl ero Hy>KHO pa3o0paTh, OUYMCTUTH U CMa3aTh.

BHyTpeHHI010 pe3b0y Hape3aloT MeTuyukamu. MHCTpyMeHT
METYUK (puc. 53) mpeacTaBiasieT cOO0l BUHT C HECKOJIbKUMU
MPOIOJIbHBIMI KaHaBKaMM, 00Opa3ylIIMMU PeXyIIne KPOMKH.
Y MeTumKa pa3nuyaloT padouyio 4acTh | 1 XBOCTOBUK 4, TIpUdeM
pabouas yacTb noapasaesseTcs Ha 3a00pHYIO 2 1 KaauOpyIoLIyIO
3. 3abopHas yacThb, MMeIoLasi KOHUUECKYI0 (popMy, MPOU3BOIUT
OCHOBHYIO paboTy pe3aHus. XBOCTOBUKOM C TOJIOBKOI 5 3aKkpe-
TUISIIOT METYMK B BOPOTKE WJIM B ITATPOHE CTaHKA.

MeTuuKu roapasaesIsiioTCsl Ha pyYHbIe M MAIIMHHBIE. Y PYYHBIX
METYMKOB XBOCTOBUK KBaapaTHO# (hopmbl. Hape3zaHue ocHOBHOI
METPUYECKON U II0MMOBOI pe3bObl BPYUYHYIO IMTPOU3BOIUTCS
KOMIUIEKTOM M3 TpeX METYMKOB (puc. 536), a pe3bd MEIKMX
METPUUYECKUX U TPYOHOII — KOMILJIEKTOM U3 ABYX METYMKOB. [To-
CJIe0BaTeIbHOCTD MTPMMEHEHMSI METYMKOB OTIPEIEISIeTCS YUCIOM
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PUCOK A, HAHECEHHBIX Ha XBOCTOBUK. MeTUrK OO0JIbIIIOTO HOMepa
nMeeT OoJiee MOJHYIO pe3b0y. JIist paboThl METUMK BCTaBISIIOT B
BopoTok. IIpexae yeM BBECTU €ro B OTBEPCTUE, MOCIEIHEE pa3-
3eHKOBbIBaIOT. [1pu Hape3aHUM pe3bObl KaxKablii 000POT METYMKA
B pabo4yl0o CTOPOHY CONTPOBOXKIAIOT YaCThI0 000pOTa B 0OPaTHYIO
CTOPOHY, ISl TOTO YTOOBI JIOMaJlach CTPYKKa U METUMK HE 3aKJI1-
HUBAaJIO B OTBEPCTUM.

ITpu Hape3aHMU pPe3bObl KIyNIaMu U METYMKAMU BO3MOXKHO
HaJlMyue pe3bObl ¢ COpPBAaHHBIMM HUTKAMU, a TaKXKe HEMOJHOM
(Tymnoii) pe3bObl.

» Ilepesuiii 6ud 6paka MOXeET ObITh CIEACTBUEM HEAOCTATOYHOI
CMa3Ku, MPUMEHEHHUs TYMNbIX (TUIOXO OTTOYEHHbIX) IUIAlleK WU
METYMKOB, HETTPaBWIbHON YCTAHOBKM ITIAILIEK B KITYIIIE, a TAKXKe pe-
3yJIBTATOM Ype3MepPHO MIyOOKOTO pe3aHusl MPU ITEPBOM MPOXOIE.

» Tynas (Henoanas) pe3vba MoOJy4yaeTcs B TeX clydyasix, Koria
HapyXXHBbI THMaMeTp Hape3aeMOol JeTaiyd BBIXOAMT 3a Mpeaesibl
MMHYCOBOTO JIOMYyCKa WM KOTJa 3aBbIIIEH THaMeTp OTBEPCTHUS
OJ, pe3b0y.

TpyOGompoBoabl AMaMETPOM A0 2 AI0MMOB, KaK MpaBUJIO, CO-
OuparoTcs MpU MOMOIIM COEAUHUTEIbHBIX (DACOHHBIX YacTel,
MMEIOIIMX BHYTPEHHIOW pe3b0y, ¢ MTPUMEHEHUEM BO MHOTHX
cJyJasix apMaTypbl — KpaHOB, BEHTWJIEH U T. . MeTonbl COOpKH,
WJIM MTHAa4Ye — CBEPTKU, 3aBUCST OT BUIA pPe3b0Obl y TPYO, (haCOHHBIX
yacTtel u apMatypsbl. [1pu nuanHaprYecKoit pe3bde cBepTKa Mpo-
MU3BOJUTCS C TPUMEHEHUEM YIUIOTHUTEIbHOTO MaTepuraa, YToObl
HaJeXXKHO MPEeA0TBPATUTh T€Ub B P€3b0OBOM COEAUHEHUM.

B xauecTBe yIJIOTHUTEIBHOIO MaTepuaia yroTpeOsitoT JIbHsI-
HYIO TIPsiib, MPOMUTAHHYIO CYPUKOM WIM OeuIaMM, 3aMellaH-
HBIMU Ha HaTypaJbHOI onude.

[IpumeHsieMast JbHsIHAs MPsab TOJKHA ObITH YUCTON — 6e3
MpUMECH MEeHbKU 1 Makyu. [lepen TeM Kak HaTIoXKUTh €€ Ha pe3boy,
MPSIib PACCYYMBAIOT TaK, YTOOBI €€ MOXKHO ObLIO pa3MECTUTh POB-
HBIM CJIOEM MEXIy KaHaBKaMU pe3bObl U YTOObI OTAEIbHbIE HUTU
Npsiay dosiee WM MeHee OTAEISIIUCH IPYT OT Apyra.

CMa3zaB pe3b0y CypuKoM Wiu OeiMiaMM, HaMaThIBalOT Ha Hee
paccy4eHHYIO Mpsib CieBa HapaBo (T. €. 10 YaCOBOM CTpesKe), Us
OT HauaJsa pe3bObl U 10 ee KoHIla — coera. [1pu 3ToM HE0OX0AUMO
CJIEIUTH 32 TEM, YTOObI HUTHU TMPSIAM HE TTOIaly Ha MePBYI0 HUTKY
pe3bObl, a KOHIIBI MIPSIIU — BHYTPb TPYOHI.
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HamortanHyto nipsiib TpoMa3bIBalOT CypUKOM WM OeIuIamMu,
3aTeM HaBePTHIBAIOT (haCOHHYIO YacTh WJIM apMaTypy: cliepBa OT
PYKH, a [IOTOM TPYOHBIM KJIIOUOM.

s 1oydeHusl TIOTHOTO, HEMIPOHMUIIAEMOTO COCIMHEHMUS
HEO0OXOAMMO BBHIMOJHITh OJHO 00s13aTeIbHOE MpaBuiio: da-
COHHYIO YacTh WJIM apMaTypy HY>KHO HaBepThIBaTh Ha TpyOy 10
OoTKa3a, T. €. TaK, YTOObl OHAa 3aKJIMHUJIACh Ha TOCICIHUX IBYX
KOHYCHBIX HUTKax (cOere) pe3bobl. [T0aTOMy BecbMa BaxkKHO 115
coenquHeHUsT TpyO ¢ (DAaCOHHBIMU YACTSIMU M apMaTypOil BbI-
JlepXaTh JUIMHY pe3b00BOI YacTH Ha TpyOe, KOTOpasi 3aBUCHUT OT
nuameTpa Tpyo.

JuameTp TpyObI B II0MMax ol |y, 1y, 2
JlnHa KOPOTKOM pe3bObl, B MM:

- U] HABEPThIBAHMS 14| 16 | 18| 20 22 24
hacoHHBIX yacTei

- JUISI HAaBePThIBAaHUS 12 113,5( 15| 17 19 21

apMartypsl MyhTOBOIT

Hcnonb3oBanue cronoB. CO0pKa pa3BeTBIEHHBIX TPyOOTIPOBO-
JIOB Y IPUCOEANHEHUE UX K MPUOOpaM MpU MOMOLIY OJHUX TOJIbKO
KOPOTKHUX pe3b0 HeocylecTBUMBL. [Ipu MOHTaxe Takux Tpyobo-
TIPOBOJIOB YCTPAUBAIOT TTOCPEACTBOM TPYO C JJIMHHON pe3b0oit Ha
OTHOM KOHLIE€ — CTOHOB — Pa3beMHbBIE COETUHEHUS, UCTTOJIb3YEMbIE
TakKe Mpu pazdopke TpyOOIPOBOAOB /151 PEMOHTA.

[nst aTUX coenuHeHUN (puc. 54) Hape3aloT Ha KOHIIE TPYOBHI,
comnpUKacawlleicss CoO CTOHOM, OOBIYHYIO KOPOTKYIO Pe3b0Y.
JnHa nTMHHOI pe3bObl (He cumTast coera) Ha CroHe J0KHA ObITh
JIOCTATOYHOM MJI TOTO, YTOOBI MOXXHO OBUIO HAaBEPHYTh Ha Hee
KOHTpPraiky u 3ateM MydTy. JJUTMHBI JYIMHHBIX PE3b0:

[nameTp TpyOBI B If0liMax Yol v 1,2
JnmHa pe3bObl, MM 50| 55(60| 65| 70 |75

KonTpraiiky u MmydTy HaBepThIBalIOT Ha JJIMHHYIO pe3b0y 0e3
VIJIOTHEHMST U 0€3 HaMa3KU CypuKoM win oenuiaamu. Kopotkyio
pe3b0y y BTOpOii TpyObl MOArOTaBIMBAIOT C YIJIOTHEHUEM U Ha-
Ma3Koi CYpUKOM WM OeJIjIaMU, ITOCJIe Yero MyhTy CBepThIBAIOT
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Puc. 54. Ceon

(CTOHSIIOT) C IUIMHHOM pe3hObl HACTOJBKO, YTOOBI OHA IO OTKa3a
HaBepHYJIaCh Ha KOPOTKYIO pe3b0y.

OmHaKO €C/IM OCTaBUTh COSNMHEHNE B TOM BHIIE, B KAKOM OHO
MOJIyYUJIOCh, TO OHO HEU30EeXHO OYyAET JaBaTh T€Ub, TaK KaK CO
CTOPOHBI JUTMHHOM pe3b0bI My(hTa He MMeeT YIUIOTHEHUS 1 HEe 3a-
KJIMHEHa Ha coere pe3p0bl. ClrieqoBaTesIbHO, B 3TOM MECTE HE00X0-
JIMMO TaKXe CO3/1aThb yIJIOTHEHKE. Ero BBIMOIHSIOT MPU MOMOILU
JIbHSHOM TMpSiAv, HO HE pacCYYEHHOM, a IPUTOTOBJIIEHHON B BUE
XKTYTUKa, CMa3aHHOTO CYpUMKOM Wiv 0enunyiamu. 2KryTUK KOJIbLIOM
HaBEPTHIBAIOT Ha TPYOY Y Kpast My(dThl M KOHTPraiikoil CHJIBHO
MIPIDKUMAIOT K My(Te: TIpSIb IomagaeT B (hacKy, CIIeIMaTbHO BbI-
TOYEHHYIO B KOHTpraiike. Eciin mexxmy My Toii 1 KOHTprailKoii HeT
MepeKoca U UX TOPLIbI IUIOTHO MPUJIEraloT APYT K APYTY, COEAUHE-
HUE TMOJIy4yaeTcsl AOCTATOYHO HEMPOHULIAEMbIM.

Bblllie moguepKuBaioCh, YTO OAHO U3 OCHOBHBIX YCJIOBU 1O~
JIyYE€HMSI TUIOTHOTO COEAMHEHMS — 3TO HAJIE)KHOE 3aKJIMHUBAHUE
dacoHHOIT YacTH WM apMaTyphl Ha coere pe3rosl TpyObl. Cremo-
BaTeJIbHO, HY B KOEM Cllyyae HeJib3sl oaBaTh Ha3al HaBEPHYTYIO
daconnyto yactb. Ecii ke mpu ycTpoicTBe COSTUHEHUS CITydr-
JIOCh TaK, YTO HABEPHYTbIN TPOHHUK WJIM KPECTOBUMHA, YTOJIbHUK
WJIM KpaH He 3aHSI1 TpeOyeMOTo MOJIOKEHMS, TO UCIIPABUTh 3TO
MOXHO, TOJIbKO CieJIaB AOMOJHUTEIbHO HEMOJHBIA 000pOT MO
xoay pe3bObl. [1pr OTCYTCTBMU TaKOM BO3MOXHOCTHU CAEAYET pac-
KOHTPUTH CTOHBI IO 00€¢ CTOPOHBI (PACOHHOI YaCTH WIIM KpaHa 1
MONbITATbCS AATh MOCJEIHUM MPaBUJIbHOE HanpasaeHue. J{o6uB-
LIMCh 3TOTO, COEAUHSIOT CTOHbI BHOBb. [10 OKOHUYaHUU CBEPTKU
Cpe3aloT JUIIHIOK NPsib, BEICTYHAIONLYIO U3 MO/ PE3bODI.

CaepThiBaHNE TPYO M (haCOHHBIX YacTell TIPOU3BOIUTCS CIIe-
LUaAbHBIMU TPYOHBIMM KJIrouamMu. Haubonee yrnorpeOUTeIbHBI
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JBYXpbIUaxKHbIE KJIIOUM (puc. 55a), y KOTOpbIX pblyaru 1 u 2 3a-
KaHYMBAIOTCS TyOKaMU C HACEYKOM IS 3axBaTa TPyObl Wiu (da-
COHHOIf yacTu. Ppryar 2 uMeet Hape3Ky U MOXKET MepeMelaTbCs
MpY TOMOILIY raiiku 3. BpaliieHueM raiiku BlpaBo r'yOKU pbl4aroB
COMIVIKAIOT, BpallleHUEM BJIEBO — Pa3BOISAT. Tak KJIIOY HACTpauBaloT
Ha JaHHBIA TUaMETpP TPYOhI.

OCcobOEeHHOCTH IBYXPHIUaKHOTO KJTI0Ua B TOM, YTO KOTJ1a IepeMe-
LIAIOT pblyar 2, TyOKrM 000UX pblYaroB OCTAIOTCS MapaieIbHbIMU
JIPYT Opyry. DTO MO3BOJSIET MCMOJb30BaTh KU TakoKe I Ha-
BEepPThIBAHUS TaeK, KOHTPraek u apmaTtypbl. OMHaAKO HaTU4ue ABYX
pblYaroB — HEAOCTATOK Kitoya. OH TOBOJBHO TSXKEJbI IO BECy,
KpOME TOT0, YTOOBI MIPMKATh pblYaru Apyr K Apyry OMHOUN pyKoOi,
TpedyeTcs 3aTpaTUTh 3HAUMTEIbHOE YCUIIHE.

Ha puc. 55 6 uzob6paxen kitou Bosnesaua.

Kitou cocTout u3 cienyrouyMx OCHOBHBIX YacTeil: peiyara 7,
BepxHeii r'yoKu 1, HUKHe ryOKu 2, raiiky 6, BKJIaabliia 5 U IByX

VLI
STy

~

Puc. 53. M :
uc emuuKu ® H

a— METYMK U €0 OCHOBHbIC YaCTH,
0 — KOMILJIEKT PYYHBIX METYUKOB
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npyuH 3 1 4. Pbryar 7 COCTOUT U3 CKOOBI U TIPUBAPEHHOM K HEl
pyKosTKU. B ckoOe 3akpenieHbl HUXKHSIS HeMOABUXKHAs IyoKa 2 U
npyxuHbI 3 1 4. Taiika 6, BKJIagbIII 5 1 XBOCTOBUK BEpXHEI I'yOKHT
1 uMmeloT TpamneluenaaabHylo pe3b0y. Bpalas raiiky 6, MOXHO
MOJHMMATh WJIM OITyCKaTh BEPXHIOI TYOKY M TEM CaMbIM MEHSITh
pa3BoJ KJItoya B 3aBUCHMOCTH OT IMaMeTpa CBEPThIBaeMbIX TPYO
u dacoHHBIX yacTeid. [Ipy>XKUHBI JaIOT BO3MOXHOCTb OTKJIOHSTh
BEPXHIOIO IYOKY BIiepel WK Ha3aa Ha yroi 20° (6jarogapst 3ToMy
MOXHO ITOBOPAYMBAaTh KJIIOY, HE CHUMAsI €r0 C JIeTajIu).

J11s1 3aKpeTuIeHNsI CBEPThIBAEMBbIX JIETajIei TPYOOIIPOBOIOB ITPH-
MEHSIIOT OOBIYHbBIC IBYXKOJIOHHBIE BUHTOBBIE TIPVKUMBI (puc. 56).

BespesbpboBbie cTaibHbIe TPYOBI, KaK MPAaBUIIO, COSTUHSIOT IT0-
CPEICTBOM 3JIEKTPUYECKOM UJIU Ta30BOI CBAPKH.

Ceapnbie coedunenus umerom pso npeumyuecms neped coeoure-
HUAMU HE CBAPHbIMU:
* COeIMHEHUS TPYO, BBHIMOJHEHHbIE CBApKOM, 3HAYUTEIbHO
JIOJITOBEYHEE COCAMHEHU, TTOJIydeHHBIX IPYTUMU CII0CO0aMu;
* IIPU COCNMHEHUU TPYyO CBapKOi OTmamgaeT HagoOHOCTb BO
¢aaHuax, 6oarax, MyGTax ¥ yIJOTHUTESAX, YTO JaeT OOJIbIIYIO
5KOHOMUIO B MaTepuajjaX ¥ CTOMMOCTH paboyeil CUJIBI;

©

S\ .
Al

/e ‘
i
Puc. 55. Tpybnvie karouu:
a— JIByXPBIUAXKHBII; 6 — KJII0u crcTeMbl BoseBaua
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* IIPH YCTPOWCTBE CBAPHBIX TPYOOIIPOBOIOB HE HYKHBI (haCOHHBIE
YaCTU: TPOMHUKH U KPECTOBUHBI 00Pa3ylOTCs CBAPKOIM OIHUX TPYO
B IpyTHE;

* OKCIUTyaTallMsl CBAPEHHOTO TPYOOIPOBOIa 3HAYUTETBHO 00JIET-
4aeTcsl, TaK KaK B CBAPHBIX COEIMHEHHUSIX BO3MOXHOCTD MOSIBJICHHS
TEUU TOYTH UCKITIOYAETCS.

aueTuned

3anopHble
KpaHbl

Puc. 56. IIpuxcum na Kononkax:
1 — geka; 2 — oTBepcTHE; 3 — MPIKUMHOI BUHT; 4 — 3aKMMHas IIpu3Ma
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[a30Basl CBAPKa

I1pu razoBoii cBapke HarpeBalOT KPOMKM COEIUHSIEMbIX TPYO
IUIaMEeHEM J0 pacIulaBieHus. B 3ToM ke mmaMeHu pacIuIaBIIsiioT
MPUCATOYHYIO MTOJIOBUHY TaK, YTOOBI €€ XUAKUI METaILT 3aIOTHUIT
3a30p MEXAy CBapuBaeMbIMU Topliamu TpyO. B pesynbrate obpa-
3yeTcsl CBAapHO 11I0B B BU/IE BaJuKa.

J17151 ra30BOit CBApKU YITOTPEOIISIIOT TIIaBHBIM 00pa30M alle TUJICH
U KHCJIOPO/I.

AlleTWIeH — 3TO ra3, KOTOPBIA TOPUT B CTPYe KUCIOPOAa, MPU-
4yeM BO BpeMsl ero ropeHus pa3BuBaercs remmnepatypa no 3000° C.
Kucnopon caM He TOpUT, OH TOJBbKO MOIAEPXKUBAET TOPEHUE.

ALleTIIIEH MOIyYaloT M3 KapOuma KaJdbIus B CIIEIIMAaIbHBIX
anmnapaTtax — reHeparopax. Kuciopon misi cBapku IocTynaeT B
CTaJIbHBIX OAJIJTOHAX, TJIe OH HAXOAWUTCS MO/ BHICOKUM JIaBJAEHUEM
1o 150 atM. HemocpeacTBeHHO 17151 CBapKM BBICOKOE TaBJICHUE KUC-
JiopoJia He TpeOyeTcsl, TOATOMY JaBJIeHUE CHUXKAIOT MOCPEICTBOM
pemyKTopa, IIPUCOSINHSIEMOTO K OaJITIOHY.

OCHOBHbIE MHCTPYMEHTHI Ira30CBaplliMKa — Topejika U pe3ak.
Topenka (puc. 57a) iMeeT OBa HUIIMES IJIS TIPUCOSANHEHUS K
Hell pe3HOBOTO IIJIaHTa OT KMCIOPOIHOTO OaJJIOHA U TAaKOTO Ke
LIJIaHTa OT Ta30TeHepaTopa WK alleTUIEHOBOrO OaJlJIOHA.

B Tene ropenku mpoxondT aBa KaHaja, 110 KOTOPBIM KMCIOPO.I
U alleTWJIeH TMOCTynaloT B KaMepy cMmenieHus1. Otcrona padoyast
CMecCh HaIlpaBJIsIeTCs B COIUTO ropefiki. KommaecTBo Kucaopoaa
U alleTWIeHa PeryJIupyIoT IByMsI KpaHaMU.

T'azoBas pe3ka mpousBoautcs pezakaMu. CyIIHOCTb Mpoliecca
ra3oBOM Pe3KU COCTOUT B TOM, YTO METAJLJI HArPeBAETCS 10 TAKOU
TeMrepaTypbl, TpU KOTOPOI OH CropaeT B CTpye KUCJIopoa, mo-
crynaroiiero u3 6ayuiona. Pesax (puc. 576) ornnyaeTcst OT TOpesiku
HaJIMYMEM Y HETO NOMOJHUTENbHOM TPYOKH 1 ¢ KpaHOM 2 AJIs 1o~
JaY’ KUCJIOPOaa K MECTy PEe3KH.

[Tpu KucnopoaHoIi pe3Ke MeTallIOB MOXKHO 3aMEHSITh alleTUJICH
KEPOCUHOM. YCTaHOBKA [IJIs1 Pe3KU C MPUMEHEHUEM KEPOCUHA CO-
CTOUT U3 CBApHOIro 0auka eMKOCTBIO 5J1, B KOTOPOM KEPOCHUH Ha-
XOIUTCS MO AaBJ€HUEM 110 3 aTM, KEPOCUHOPE3a CO IIJTAaHTOM JIJIsT
KepOCHHA ¥ KUCIIOPOIIa OT KMCIOPOIHOTO OalIoHA.

Ha puc. 57 B nokazaH kepocuHope3 K—51, mpenHazHaueHHbIt
KaK IJIs TIPSIMOJIMHEWHOM, TaK M 111 QUTYPHOU pe3Ku CTalu
TorHO’ 10 200 MM.
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mydTa
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cBapHoMn wos
wos
Puc. 58. Ceapxa mpy6 npu nomouwu HadeumicHol myghmot

DACKTPMYECKasl CBaKa

DeKkTpruuecKasl cBapka OCHOBaHa Ha MCITOJb30BAaHUM TEII-
Jla a5eKTpuuecKkoil myru. Ilpu smeKkTpocBapKe OOWH TIPOBOI OT
CBapOYHOTO TpaHC(opMaTopa MPUCOSANHSIIOT K CBApUBAEMOMY
MIpEIMETY, a IPYTOii — K 3JIEKTPOY, 3a2KaTOMY B CITELIMAIBHOM JIep-

Lo

13502 L &
~ 7
& 7 o\ 135°

Puc. 57. [azoceapounwiit uncmpy-
MeHm:
a— ropeska; 6 — pesak; B— Kepo-
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kateste. [TpuGvkast 2JIEKTpOJI K CBApUBAEMOMY CTBIKY, 3a3KUTAI0T
BJIEKTPUIECKYIO IyTy. TeruioToil Iyru pacIiiaBisiioTCss OCHOBHOM
MeTaJll, CBapOYHas IPOBOJIOKA U (hJII0C, KOTOPHIM 0OMa3bIBaeTCsI
anekTpo. [ToKpbITHE 31eKTpoaa BHIIIOIHSIET Clenyomne GyHK-
LIMU: CTaOWIM3UPYET TOPEHUE CBApOYHOI ATy, 3alllMIIaeT pac-
IJIaBJICHHBII METaJIJI CBAPHOTO I1Ba OT BO3IEHCTBUS KMCIOPOa.
DieKTpruecKasl CBapKa BBITOJIHEE Ia30BOii, TaK Kak JUIsl Hee He
TpeOyeTcs rasa.

[Tpu ra3oBoii M 3JIEKTPUUYECKOM CBapKe Tpyd MeXIy HUMU
OCTaBJISIIOT 111 00pa30BaHUS 1IBa 3a30p B 2—3 MM; CBap1BaeMble
TOPLBI OUYMIIAIOT OT PXKaBYMHBI, OKaJWHBI, Macjia, Kpacku. Ha
TopLax TpyO ¢ TOMIIMHON CTEHKU OoJible 4 MM CHUMAIOT (hacKy.
[Tpu m060M criocobe U BUae CBapKU He JOJKHO 00Pa30BbIBATHCS
Ha BHYTPEHHEel MOBEPXHOCTU TPYO HATUIBIBOB. B 3THX 1iessiX ipu
CBapKe B CTHIK TPYO AuameTpoMm '/,—1 mioiiMa 4acTo PUMEHSIOT
HaABMXKHbBIE My(hThI U3 TPYO OOJbLIEro AuamMeTpa (puc. 58).

M6ka Tpy6

K rubxke Tpy6 npuberaroT 1is IOoIydeHMs IIABHBIX IOBOPOTOB
B TpyOOIIPOBOAAX.

[Ipu MoHTaxke TpyOOIPOBOIOB THYTHIC OTBOJABI UMEIOT PSII
MPEeUMYIIIECTB Iepe yroJbHuKaMu. OHU MPeKae BCero IMpencTaB-
JIII0T CO00I MEHbIIIee COMPOTUBJICHUE IJIS1 IIPOXO0/1a TEIUIOHOCH-
TeJIsI, UYTO UMEET CYIIIECTBEHHOE 3HAUEHUE JJIsI CUCTEM BOJISIHOTO
OTOILICHMSI C €CTECTBEHHOM LIMPKYJIsitieii. KpoMe Toro, oTBoIbI
MOXHO M30THYTb IO/ JII0OObIM yrjioM. HakoHell, mpruMeHeHM e OT-
BOJIOB U APYTUX THYTBIX JIeTajlell JaeT BO3MOXHOCTb COKPATUTh
KOJIMYECTBO PE3bOOBBIX COSAMHEHUIA.

Hawubonee pacnipoctpaHeHHbIE BUIbI THYTbSI B TPYOOITPOBOIAX —
9TO OTBOJbI, YTKM, CKOOBI U Kajlauu (puc. 59).

[16ka Tpy6 mameTpoM '/, 1 */, mioiiMa NpOM3BOAUTCS HA pyd-
HOM CTaHKe KOHCTpYKIIM BoiabHOBa (puc. 60), KOTOPHIi COCTOUT
M3 CTYIMIBI 1 ¢ IIMTOMR 2 Uit KpeIUIEHUsI CTaHKa Ha BepcTake,
HETIOJABUKHOTO POJIMKA 3 ¢ XOMYTOM 7 U CKOOBI 4 ¢ TOABMXKHBIM
POJIMKOM 5 1 pyKOSITKOI 6.

YTo0ObI U30THYTH Ha CTAaHKE TPYOY, €€ BCTABISIIOT MEXKIY POJIMKA-
MM TaK, YTOOBI KOHEII ee BoIesa B ckoOy. [Tocie 3Toro, B3sIBIIUCH
3a pYKOSITKY, IIOBEPTHIBAIOT CKOOY C IOABUKHBIM POJIMKOM BOKPYT
HETOABUXKHOI OCH A0 IOJIyYeHUs Y TPYObl HEOOXOIMMOIO U3ruoa.
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Puc. 60. Cmanok Boavrosa:
1 — crynuua; 2 — 1mTa; 3 — HEMOABMXKHBIA POJIUK; 4 — cKoba; 5 — moj-
BIDKHBIIN POJTUK; 6 — PYKOSITKA; 7 — XOMYT

7151 yBe TMIECHUST YCWITHSI THOKY PYKOSITKY CTaHKA MOXKHO YIJTMHUTh
OTPE3KOM TPYOHL.

J11s1 ruOku TpyO OOobILIEro AruaMeTpa UCIIOJIb3YIOTCS 3JIeKTPO-
MeXaHWJeCKNe CTAaHKM.

Pe3aHne Tpy6

PeszaHue Tpyd — oJHa M3 OCHOBHBIX OIlepalliii P BbIMOJIHE-
HUM MOHTaXHbIX padoT. Kak npaBuiio, pezaHue MpoU3BOAUTCS
MeXaHU3UPOBAHHBIM CIIOCOOOM € MOMOILbIO CHELMATU3UPOBAH -
HBIX POJIMKOBBIX U PE3LOBbIX CTAHKOB, JUOO CTaHKaMU OOLIEro
Ha3zHaYeHUs1 — MPUBOJHbIE HOXXOBKM, CTAaHKU C aOpa3uBHBIMU
Juckamu (0oarapku) u T. A.

Jnst nmepepe3aHusi Tpyo BpYUHYIO MPUMEHSIOT HOKOBKM IO
METaJUTy U TpyOOpE3hl.
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Puc. 61. Pyunoti H0#c0804HbII CIMAHOK ¢ OMBEMHOU 000UMOLL

HoxxoBouHBII CTaHOK (puc. 61) mpeacTaBiseT cOO0M pa3mBUXK-
HYIO pPaMKy, COMPSITAIOLIYIOCS B MepeaHel YacTU C HATSIKHbIM
BUHTOM, UMEIOIIM Oapaliiek, a B 3aJHeil 9aCTH — C XBOCTOBBIM
cTepxkHeM. B HOXKOBOUHOM CTaHKE ITPU ITOMOIIY BUHTA M CTePKHS
KPEIMUTCSI HOXKOBOYHOE TT010THO. CTaHOK MOXXHO pa3iaBUTaTh Ha
pPa3HyI IJIMHY COOTBETCTBEHHO JUIMHE HOXXOBOYHOTO IOJIOTHA.
J11s1 3T0r0 OH cHabOXeH 000MMOM U B €ro paMKe ClieIaHbl BEIPE3bl.
IlepenBuzkHast YaCcTh paMKHU 3aKpEIUIsIeTCsl B 000Me 1 CKPErisi-
eTCs ¢ TIepeTHeN YacThI0 paMKU BUHTAMU.

Ha puc. 62 moxaszaHa pa3aBrKHasI HOKOBKa IPYToii KOHCTPYK-
LIMM, Y KOTOpPO# 000iiMa HEMOCPeACTBEHHO COeIMHEHA C pyYKOM
HOXOBOYHOTO cTaHKa. DopMa M pacIosoXeHue pydku bosee
yI0OHBI /11 paOOTHI.

]I KpeTuieHs TIOJIOTHA B HOXKOBOYHOM CTaHKE MMEIOTCSI B Ha-
TSCKHOM BUHTE M XBOCTOBOM CTEPXKHE IPOPE3H, a TAKKE OTBEPCTHUS,
COOTBETCTBYIOIIIE OTBEPCTHSIM B HOXKOBOYHOM TT0JIOTHE. [To10THO
BCTaBJISIOT B IIPOPE3U TakK, YTOObI ero 3yObsl ObLIM HaIlpaBJIEHbI
BIIEpEl, a KOHIICBBIC OTBEPCTHS COBITAJIM C OTBEPCTUSIMU B HATSIK-
HOM BUHTE 1 XBOCTOBOM CTepXKHE. B coBmaBIIMe OTBEpCTHSI 3aBO-
IST ITUTH U TUIOTHO HATSITUBAIOT OapaikoM. HaTsar He noykeH
OBITH Ype3MEPHBIM, THAYE MOXKET ITPOU30UTH pa3phiB ITOJIOTHA; HO
U HE JOJDKEH ObITh ¢J1abbIM, TaK KakK TOT/A MOJOTHO MpU padoTe
OyaeT u3rndaTbCs U B KOHIIE KOHIIOB CJIOMAETCSI.

135



COBpeMeHHble CUCTEMbl OTOMAEHMNS
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Puc. 62. Pyuroii Hoxco80ouHbLI cTAHOK ¢ 000UMOIL,
3aKpeneHHoll 8 pyuKke CMaHKa

 Ilpu pezaHuu TpyO HOKOBKAMU IO METAJLITY TPYOY 3aKPEILISIOT
B TUCKAX WJIU MIPUXUME C TEM YCIIOBUEM, YTOOBI IMHUS pe3a pac-
MoJjiarajlach Kak MOXHO OJTMKe K JIUCTY 3aKUMa.

¢ HoxXOBOYHBII CTAaHOK epKaT JIEBOU pyKOii 3a paMKy, a TpaBoii
3a pyKoATKy. HaxuM Ha Moj0THO MPOU3BOIAT TOJIBKO MpU padbo-
YyeM XoJe, T.€. Ipu xoxae Breped. Bo Bpemst paboTsl HEOOXOAUMO
CJIEIUTDH 32 TEM, YTOOBI B Pe3aHUU Y4ACTBOBAJIO BCE HOXKOBOYHOE
MOJIOTHO U OHO HE MePerpeBaiocCh.

Bonee mpou3BoAUTENIBHO, YEM IPU PAOOTE PyYHOI HOKOBKOM,
repepe3aHue Tpyd poauKoBbIM Tpybope3zom. Ha puc. 63 nmokazan
TPEXPOJIMKOBBI TPyOOpPE3 115t TPYO AuamMeTpoM a0 2 moiiMoB. OH
COCTOWT M3 KopITyca 1, MofBUKHOM 000UMBI 2, TPYKUMHOTO BUHTA
3 1 pexXylmx pojiukos 4.

PaGoTaloT aTUM UHCTPYMEHTOM TaK.

+ CwmaszaB MallIMHHBIM MacJIOM MECTO pa3pe3a Ha TpyOe, 3axkaToi
B IIPMXUME, TTOABOIST JIEBOM PYKOUl Tpydbope3 K TpyOe CHU3y;
MPaBOU BpaIlAlOT NPUXKUMHON BUHT, JOOUBASICh, YTOOBI POJIMKU
cJIerka Bpe3aJIuCh B TPYOY.

+ Koraa 310 1oCTUTHYTO, IPOU3BOIAAT TPYOOPE30M KayaTeJIbHbIE
JIBUXKEHUS BBEPX Y BHU3 U IPU 3TOM BCe OOJIbLIE COMMXKAIOT POJIU-
KU BpallleHUEM PYKOSITKU MPUXUMHOTO BUHTA Tpybope3sa.
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Puc. 63. Tpexpoaurxoeniii mpybopes:
1 — Kkopryc; 2 — moaBvKHasi 060iiMa; 3 — MPMKUMHOM BUHT;
4 — pexyliue poJuKu

+ Yepes HeKOTOpOE BpeMsl Tpyba oKa3bIBaeTCsl Niepepe3aHHOl B
HaMeuyeHHoM MecTe. CBUcaoLIMii KOHEL TPYObl IMPU 3TOM HE00-
XOIVUMO TIPUICPKUBATH PYKOIA.

+ Hapy:xHble 3ayceHIIbl, 00pa3yIolmecs 1o pa3pe3am TpyO Mpu Ux
pa3pe3aHnuy POJIMKOBLIM TPYOOPE30M, YIAISIOT HAITMJIBHUKOM.

OnuAMBaHHe TPYO

OnunuBaHMEeM Ha3bIBaeTCs 00pabOTKa MOBEPXHOCTHU MeTall-
JIMYeCKOM aetanu (TpyObl) HAMUJIBHUKOM C LIEJAbIO TOJyYeHUs
3aJaHHOM (hOPMbI, HA3HAYEHHBIX Pa3MEPOB U TPEOYEMOI1 YMCTOTHI
ITOBEPXHOCTH.

HanunbHuK — MHCTpYMEHT pexxyiiunii. Pexyiee aelicteue npo-
M3BOJIST HACEUEHHbIC HA €r0 MOBEPXHOCTH 3yObsl, CHUMAIOIIUE C
00pabaTbIBaEMOT0 MeTajlia CTPYXKKY B BUJI€ OIUJIOK.

CylIeCcTBYIOT HalIMJIbHUKU TPSIMOYTOJIbHbIC, TTOJTYKPYIJIbIE,
KBaJpaTHbIE, TPEXTPaHHbIE, KPYIJIbIe (puc. 64) c HaceuKoil pa3HO
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cuHope3d K—51
Puc. 59. Buooi enymos:
a— oTBOI; 0 — yTKa; B— CK00a; I — Kajlay
Puc. 64. HanuavHuxu:

KpynHocTH. Takoe MHOTOOOpasue (popM HaAITMJILHUKOB ITO3BOJISIET
C YCIIEXOM OIWJIMBATh HAPY>KHbIE U BHYTPEHHIE ITOBEPXHOCTH pa3-
HoM KoHburypauuu. [1o BeJmurHe HACEYKY HAITMIBHUKY ObIBAIOT
JpaueBble, IMYHbIC U OapXaTHble. HamMIbHUKY M3rOTaBIMBAIOTCS
M3 UHCTPYMEHTAJIbHOM CTaIM U 00513aTeIbHO ITPOXOIAT TepMUYE-
CKy10 00paboTKy. OHU OBIBAIOT pa3IMYHOM IJTMHBL. Ha XBocTOBHK
HanWIbHUKA [IPOYHO HACAKUBAIOT PYUKY.

Jetanu u TpyObl ONMWIMBAIOT 3aKATHIMU B TUCKAX WU IPU-
KHME.
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TexHuka 6e30nacHOCTH
NpM NPOBECACHUM MOHTAXHbIX PaboT

Be3omacHoe BBHITTOJIHEHUE 3aTOTOBUTENIBHBIX M MOHTaXKHBIX
paboT TpedyeT cTPOroro codJIIoAeHUST paOOTHUKAMU MPABUIT TEX-
HUKM Oe3omacHocTH. Kaxkaplii pabOTHUK JTODKEH XOPOIIIo 3HATh
1 BBITTOJTHATE Oe30MacHbIe IpUeMbl paboThl. TOJBKO TIPH 3TOM
YCJIOBUU MOKHO TIPEAYIPEeXaaTh HeCYaCTHBIE CIIydau.

1. Tlpouszeodcmeenmbiii mpasmamusm npoucxooum eciedcmeue
pAa0a npu4UH:

* HempaBMJbHasl opraHu3alusl padboT, AomylleHue K padoTe
JIMII, He MOJYYMBIIMX MHCTPYKTaXa 110 Oe30I1aCHOMY €€ BBITTION-
HEHUIO;

* OTCYTCTBHE WJIM HEHCIIPAaBHOCTh OTPaKICHUIA U TIPeIOXPaHM -
TEJIbHBIX YCTPOMCTB;

* HEWCIIPaBHOE COCTOSIHUE MHCTPYMEHTA U TIPUCITOCOOICHUIA;

* HelpaBUJIbHOE 00CITy>KMBaHUE 00OPYIOBAHUS U MEXaHU3MOB;

* TpeHeOpexkeHue pabOTHUKAMU MEepaMU MPeI0CTOPOKHOCTH.

2. IIpu noav3osanuu epy30n00seMHbIMU MEXAHUIMAMU HE0OX0OUMO
cmpoeo codadams caedyoujue npasula:

* HEJb3sI IPUMEHSTh TPY30I0IbeMHBIE MEXaHN3MbI, PACCUNTAH -
HbI€ Ha BeC, MCHBIIINIA YeM BeC TTIOMHUMAaeMOTO Ipy3a;

* TPY30ITOJbEMHBIE MEXaHU3MBbI JOJKHBI UMETh MCIIPAaBHO
JIEUCTBYIOIINE TOPMO3a, B 3yOUaThIX U YePBIYHBIX ITepeaavyax He
JTOJKHO OBITh HUKAKUX ITOBPEXICHUIA

* IpPy30HOABEMHBIE MEXaHU3MBI JOJIKHBI OBITH aTTECTOBAHBI
COOTBETCTBYIOIIUM ITOPSIIKOM, SKCILTyaTalllusl MEXaHM3MOB 0e3
aTTeCTalluy WK C IPOCPOYEHHBIM CPOKOM OUEPETHOM aTTeCTalluN
3arpeleHa;

* TIpU TIepeMEIICHUHN TSKECTEH HeJTb3sl HAXOIUTBCS IO IPY30M,
a TakkKe B MeCTax, Ille MOXET OKa3aThCs TPy3 B Cilydae oOpbIBa
Tpoca.

3. Ilpu noavzosanuu carecapHvimM UHCMPYMEHMOM HE0OX00UMO
cobaodams caedyroujue Npasuaa MexHuKu 6e30nacHoCmu:

* 3aIpelaeTcs MoJb30BaThCsl MTHCTPYMEHTOM HEUCITPaBHBIM WU
HE COOTBETCTBYIOIIMM BBITIOJIHSIEMOM paboTe;

* OOWKM MOJIOTKOB 1 KYBaJIJI TIOJKHBI UIMETh IVIAIKYIO, CJIETKA BBI-
ITYKJTYIO IIOBEPXHOCTh; ¥ MOJIOTKH Y KYBaJIIbI JOJIKHEI OBITH ITPOY-
HO HacaXXeHbI Ha pYKOSTKY M 3aKPeTJICHBl Ha HUX KJIWHBSIMU,
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* HeJIb3s MPUMEHSTH 3yOriIa U NUIIMOYpPBI CO COMTHIMU 3aThLJI-
KaMU;

* HeJIb3s MPUMEHSITD JIJIsT paOOThl HAIMMJIBHUKU, HOKOBKH U OT-
BEPTKM 0€3 pydeK WU C PAaCKOJOTHIMU U TUIOXO 3aKPEIIEHHBIMU
pyYKaMu;

* T1pu paboTe TPYOHBIMU ¥ Ta€YHBIMU KJTI0YaMU HE TOTTYCKaeTCsI
HaleBaTh OTPE3KU TPYObl HA PYYKHU KJIIOUEH U MPUMEHSITh MeTal-
JINYEeCKME MOAKIANKHU MO T'YOKU KITIOUeH.

4. Ilpu noav3o6anuu 31eKmMpoUHCMpyMeHmom HeooXo0umMo cCmpoco
co000ams npasuLa MexHUKU 31eKmpode30nacHOCmU:

* HEJOMYCTMMO paboTaTh OKOJIO TOKOBEIYIIMX YacTeil, He 3a-
IIUAIIEHHBIX OrPakACHUSIMU, KOXKYXaMu;

* METAUTMYECKHME KOXYXH, 3JICKTPOIBUTaTeNId, JIEKTPOAPEIIH,
MeTaJUIMYECKUe YaCTU ITyCKOBBIX MPUOOPOB, CTAHKOB W IPYTUX
YCTPOICTB, KOTOPHIE MOTYT OKA3aThCsI ITOJT HAMPSIKEHUEM B CTydae
TOBPEXIACHMS U30JISILIMU, JOJKHBI OBbITh 3a3€MJICHBI;

* IIJISI TIEPEHOCHBIX 3JIEKTPUYECKUX CBETUILHUKOB ITPUMEHSITh
HarnpsokeHue He Bhie 36 B;

* TIpOBOJA, MPOBOJSIINE 3JIEKTPOTOK K CBAPOUYHOMY arrapary
M OT CBapOYHOIO arrapara K MeCTy CBapKH, JOJKHBI ObITh U30-
JIMPOBAHbI U 3alllMIIEHbl OT IEWCTBUS BBICOKMX TeMIIepaTyp 1
MEXaHUYECKUX TTOBPEXIACHUI.

5. Ilpu nposedenuu ceapounvix pabom HeoOXo0UMO:

* 3aKpbIBATh JIMIO CHEIUATbHBIMU IIUTKAMM, JIJISI TOTO YTOOBI
3alIMTUTD IJ1a3a OT BPEAHOIO JEHCTBUS CBETOBOIO U HEBUIMMOIO
YABTPadrOETOBOIO M MH(PPAKPACHOTO M3TYUYCHMUS;

* JJI YCTpaHEHUsS MPUYMH, CIIOCOOCTBYIOIIMX BOZHUKHOBE-
HMIO TTOXapOB TP MPOBEIECHUN CBAPOUYHBIX PabOT, HEOOXOAUMO
TIIATEJIBHO 3allMIIATh AePEeBSIHHbIC U JAPYIUe JIETKO BOCIUIAME-
HSIIOLIMECs] YacTU U KOHCTPYKIMM 3IaHUI OT BOCIIaMEHEHUs
JINCTOBBIM acOECTOM;

* TI0CJIe OKOHYaHHUsI CBAPOYHBIX pa0OT CJIeAYeT TIIATEIbHO ITPO-
BEPSITh ITOMEIICHUE 1 30HY, TJIe [IPOBOIMIMCH CBAPOYHbIE PAOOTHI,
U HE OCTaBJISITh OTKPBITOTO TJIAMEHHU U TJICIOIIUX IIPEIMETOB.



lAaBa VI. PEKOMEHAALUMM MO
MOHTAXXY U DKCNTAYATALIMM
CUCTEM BOAAHOIO OTONAEHMA




B 3akiioueHre HECKOJbKO PEKOMEHIAIMiA 10 COOMIOACHUIO
crpouteabHbIX HOpM (1o CHull), koTopble cieayeT mMpuHUMATh
BO BHUMaHME MPU MOHTaXe, PEryJIMPOBKE U IKCILTyaTallui OTO-
MUTEJIbHBIX CUCTEM.

ITpu ycTaHOBKE KOTJIOB, MOHTaXe TbIMOXOJI0B I OTOMUTEIbHBIX
MPUOOPOB TOKHBI OBITh 0OECIIeYeHbI HEOOXOIUMbIE TTIPOTUBOMO-
>KapHbIE Pa3pbIBbl MEXIy OTONMMUTEIbHBIMU MPUOOpPaAMU U BO3TO-
paeMbIMU KOHCTPYKIMSMU 30AHUSI — CTEHAMU, TIEPEKPBITUSIMHU,
rnojamu, Kpbiiieit u ap. [1pu He3aluIleHHO OT BO3ropaHUsl KOH-
CTPYKIIMU 3JaHUS PacCTOsSTHUE (OTCTYIT) OT KOTJIa 10 CTeH JOJIKEeH
ObITh He MeHee 350 MM, a Mpu 3allUIIEeHHbIX — He MeHee 250 MM.

Kotibl ycTaHaBIMBAIOTCS HEMOCPEACTBEHHO HA OMHOPSIIHYIO
KAPMUYHYIO KJIAJKY U HA CTAIbHOM JIUCT, YJI0XXEHHBIN Ha Aepe-
BSIHHOE MEPEeKPbITHE 10 BONIOKY, CMOYEHHOMY B TJIMHSIHOM pac-
TBOpe. [1nonaaka nepen TONKoi KoTjia B 00513aTeIbHOM MOPSIIKE
U30JIUPYETCS OT NMEPEKPBITUS METATUIMYECKUM JIMCTOM.

[7ns ynaneHusi oT KOTJIOB MPOAYKTOB FOPEHUs UCIIOIb3YIOTCS
JIBIMOXOJbI. JIbBIMOXOIHBIE TPYOBbI MOTYT ObITh KUPIUYHbIE, CTE-
HOBBIE, COOpPHBIE.

Hawnbosnee palimoHaibHO YCTpauBaThb CTEHOBBIE TPYObl — OHU
MO3BOJISIIOT 9KOHOMUTB MOJIE3HYIO IUTOLIAAb U 00beM MOMEIIIEHUS],
HO HE PEKOMEHIyeTCSl pacrojiaraTb IbIMOXOIbI B HAPY>KHBIX CTEHAX
3MaHKS, TaK KK 9TO TPUBOIUT K MEPEOXJIAKIEHUIO THIMOBBIX FA30B
(mafgeHuIo TATK) 1 0OMJIbHOMY 00Opa30BaHUIO KOHAEHCaTa Ha CTEHE
noj Tpyooii, 0OpallleHHOM B TOMEIlIeHUE.

JbpIMOoXoIHas TPYOa JOIKHA CTOSITh CTPOTO BEPTUKAJILHO, UMETh
M0 BO3MOXKHOCTU POBHYIO, 0€3 yCTYNOB, BHYTPEHHIOIO MOBEPX-
HOCTb. BHyTpeHHee ceueHue IbIMOX01a BEIOMPAIOT B 3aBUCUMOCTH
OT TEIJIOBO MOILITHOCTHU TEIJIOTeHepaTopa, OMHAKO BCEra AeatoT
KpaTHBIM padMepaM Kuprnuya, Ho He MeHee 140x140 mwm. s
CO3[aHUsI TOCTATOYHOM TSTU BBICOTA IBIMOXOIHOU TPpyObI 1OIXKHA
OBITh HE MEHee 5 M, CUMTasl OT YPOBHSI KOJIOCHUKOBOW PEIIETKMU.

[TpoTuBONOXapHBIE MEPOIIPUSATUS UMEIOT 0co00e 3HaUEeHHUE
MPpU 3KCIUTyaTalluy IbIMOXOAOB, TakK Kak oKojo 50% Bcex Mmo-
>KapoB MPOUCXOAST U3-3a HEUCIIPABHOIO COCTOSIHUS Mevyeil u
JIBIMOXOJIOB.

B MecTax mpuMbIKaHUST IePEBSIHHBIX KOHCTPYKIINI K THIMOBBIM
KaHajgaM TpyO WJIM CTEH HEOOXOAUMMO YCTpauBaTh Pa3fdeiKu —
YTOJIIEHUE KIaaKHU.
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B paznenkax MexXmyaTaKHBIX MTePEKPHITUN MOXHO HMCMOJIb30-
BaTh CTAHIAPTHYIO XKeJIe300€TOHHYIO TUTUTY.

He momyckaercs HacTU/IKa NepeBSIHHOTIO I10J1a, MOTOJIKa U 00-
peLIeTKH KPBIIIM BIUIOTHYIO K TpyOe WM CTeHaM C JAbIMOBBIMU
KaHasamu. [ToaMBKy MOTOJIKA M ITOJI JOBOMAST 10 Kpasi pa3aesiKu,
OCTaJIbHOE MPOCTPAHCTBO 3aMOJHSIOT HECTOpaeMbIMU MaTepUaia-
MM — OETOHOM (PacTBOPOM C HAMOJHUTEISIMU), KepaMUIeCKOM
TUIMTKOM, MUHEpaJIbHOI BaTO#, acOECTOM U T. 1.

JepeBsiHHBIE OaTKU TOJKHBI OTCTOSITh OT IBIMOBBIX KAHAJIOB HE
MeHee yeM Ha 250 MM, a UX KOHIIbl HaJI0 U30JIMPOBATh JIMCTOBBIM
ac0ecTOM WIM BOMIOKOM, MTPOMUTAHHBIM INIMHSHBIM PACTBOPOM,
B JIBa CJIOSI.

JbpIMOXOIBI Ha BCEM MPOTSLKEHUU TOTKHBI UMETh OTCTYM OT
JIepeBSIHHBIX cTeH He MeHee yeM Ha 250 mM. CTeHy npu 3TOM
MU30JIMPYIOT IBYMSI CJIOSIMM BOIJIOKAa WMJIM JIMCTOBOTO acOecTa
1 OOMBAIOT JIMCTOBOM cTaiblo. Ha yepmakax v KpblliaX MEXIy
TpyOOil U AEPEBSIHHBIMU AETAISIMU OCTABJSIOT 3a30p HE MeHee
130 MM, a Ipu cropaemoii KpoBJie (ToJib, pyoepou, ApaHKa U T.11.)
He MeHee 260 mM. TpyOy B yepmauyHOM MPOCTPAHCTBE 3aTHPAIOT
HU3BECTKOBBIM PACTBOPOM U OCJISIT, /I TOTO YTOOBI KOHTPOJUPO-
BaTbh COCTOSIHUE KJIaAKU (TPEIIMHbI U HAJET KOMOTH OTYETIMBO
BUIHBI Ha OesioM (poHe).
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'Yxon 3a IbIMOX0OJaMU MIPETyCMaTPUBAET B OCHOBHOM PETYJISIPHYIO
UX YUCTKY, B ITPOLIECCE KOTOPOIA YIAISIIOTCS CaXKa U CKOTLIEHUSI ITbLTH.
OHu ornacHbI B MOXapHOM OTHOLIEHU U, TaK KaK ITPU UX BOCITIaMEHe-
HUU MOXET BO3HUKHYTb roxkap. CTOSIKY OUMIIAIOT OOBIYHON METJION
C MPUBELIEHHBIM K HEl METAJUTMYECKUM I1apOM WU TUPEN.

Jlyuiue pe3ynbTaThl AaeT IPUMEHEHWE CIelMaIbHOrO epla,
U3TOTOBJIEHHOIO U3 CTaJIbHOW MPOBOJOKU. CMOJIMCTYIO CaxYy,
€CJIM OHa HEe MOAMAaeTCsI MEXaHWYECKOW YMCTKE, YAAISIOT Bbl-
>KUTAHUEM.

IleprnonMYHOCTh OYUCTKHU ABIMOXOOB 3aBUCUT OT BHIOPAaHHOTO
pexuma TONMKM M KadyecTBa ToruivMBa. O0s13aTeIbHO OYUIIIAeTCS
JIBIMOXOJI TTepeJl OCEHHe-3UMHUM MePUOJIOM IKCILTyaTalluu.

CucreMa BOASTHOTO OTOIUICHUS TOJKHA ObITh 3aM0JIHEHA BOIO
MOCTOSTHHO KPYIJIbIA oI, DTO MpeAoXpaHsIeT BHYTPEHHUE MTOBEPX-
HOCTU TPYO U MPUOOPOB OT KOPPO3UU.

Ilepen HauaJoOM OTOMUTENBLHOTO CE30HA CIAEAYET MPOBECTU
MPOOHBIN MYCK CUCTEMBI OTOIUIEHUS, YTOOBI BOBPEMsI YOS IUThCS
B ee ucrnpaBHocTu. OIWH pa3 B IBa-TPU roja CUCTEMY PEKOMEH-
JTyeTCsI TPOMBIBaTh. 1151 5TOro HEOOXOMMO CJIUTh BOMLY U3 CUCTE-
MbI, a TPYOONPOBOIBI U MTPUOOPHI THIATEIHHO MPOMBITH CBEXEH
Bofoi moa aasiaeHueM. Emne 6onbiuit apdext nocturaercs npu
TUAPOMTHEBMATUYECKONM TTPOMBIBKE, T. €. TIPU OJHOBPEMEHHOM
rojaye ¢ BOAOI CXaToro Bo3ayxa OT OaJJTOHA WM KOMIIpeccopa
oz gasjieHreM 10 6 krc/cm?. Tlepen mpoMBIBKO# CUCTEMY pac-
COEIUHSIOT B IBYX MECTaX — Ha CTOSIKE U 00paTHOI MarucTpaiu
B palioHE YCTaHOBKHU KOTja (KOTeJ MPOMBIBAETCS OTIEJIbHO).
IMoncoenMHUB K CTOSIKY Yepe3 IITYLep HACAAKU TUOKUIA IIUTaHT OT
BOJOTMIPOBOIHON CETHU, MTPOMBIBAIOT CUCTEMY J10 T€X MOp, MoKa U3
00paTHOI MarvcTpaau He MOWIET YMCTasl BOJIa, KOTOPYIO OTBOJSIT
MpY 3TOM B KaHa/IM3auuo. [1pu ruapornHeBMaTU4eCKON MPOMBIBKE
MOJIE3HO CHayvaJla MpoayTh TPYOOIIPOBOIbI CXKATHIM BO3AYXOM LIS
B3PBIXJIEHUS OCAAKOB Ha BHYTPEHHE! MMOBEPXHOCTH TPYO, a 3aTeM
YK€ TMIPOMBITh UX CMECBIO BOJIbI U BO3/yXa.

IIpumeHsieTcss MeTOd XMMMWYECKON OYMCTKM CUCTeMBbl. s
OYMCTKU MPUMEHSIOT, B YaCTHOCTHU, PacTBOP MHTMOUPOBAHHOMN
COJISTHOUW KUCIOThI. B Hee i 3aMenieHus1 peakiiuy ¢ MeTalJIOM
JI00ABJISIIOT CieMaIbHbIE BEIlIeCTBA-UHTUOUTOPHI.

B nmpoiecce YMCTKU MPOUCXOAUT BBITPABIMBAHUE CJOS Ha-
KUAMX Ha BHYTPEHHUX MOBEPXHOCTAX TpyO W mpubdopos. ITocne
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XUMUWYECKOI OUMCTKY TpeOyeTCs TIaTeTbHas TPOMBIBKA CICTEMBbI
BOAOIPOBOIHOM BOAOK.

BezomacHee, yeM xuMuUeCcKast YMCTKA, U HE TAK TEXHOJIOTMUYECKU
CJI0KHA OYMCTKA CCTEMBbI METOJIOM BhITIIeIaduMBaHus. B cucremy
Ha 10—20 4acoB BIMBaETCSI PacTBOP KaJbIIMHUPOBAHHOW COMIBI,
MpUTOTOBJIEHHBIN U3 pacyeta 20 r conbl Ha | TuTp Boakl. PactBop
HarpeBaloT 10 paboyell TeMIiepaTyphl, BhIIEPKUBAIOT B TEUCHUE
10—20 gacos. [Toce oxnaxkaeHust pacTBOP CIAMBAIOT U3 CUCTEMBbI
¥ TIPOMBIBAIOT CUCTEMY METOMIOM TPOTUBOTOKA, T. €. HAIPaBIsIsI
TIPOMBIBOYHBIN TTOTOK BOJIBI B HATIPABJIEHU Y, TIPOTUBOTIOJIOXKHOM
LUPKYJISIIUY BOJBI B PEKUME OTOTIICHUSI.

[Moce mpoMbIBKY pa3o0paHHbIE COETUHEHYSI BOCCTAHABIMBAIOT
U yepe3 3apaBOYHbIN MaTpyOOK MENJICHHO 3aTOJHSIOT CUCTEMY
BOJIOM C TAKMM pacyeToM, YTOObI B TpyOONPOBOAaX U MpruOOpax He
OCTaBaJIOCh BO3MYIITHBIX TTPOOOK.

YurcTKy KOT/Ia COBMEIIAIOT, KaK MPaBWIO, C TIPOMBIBKOW CH-
CTeMbI OTOTLJICHUSI.

st ynaneHust HAKUTIY UCTIONb3YIOT PACTBOP MHTUOMPOBAHHOMN
COJISTHOU KUCJIOTHI WX CTIEIIMATbHOE CPEICTBO — aHTUHAKUITAH.
J11st TaKO# YMCTKU KOTJIA 11e7IecO00pa3HO MPUMEHSITh TUIPOITHEB-
MaTudeckKuii croco0. Cxkatblii BO3MyX MONAIOT B KOTEN, HATIOJIOBUHY
3aITOJIHEHHBIN PACTBOPOM 4epe3 MaTpyOOK 0OpaTHON MarucTpasiu.
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PacTtBOp, MOMHUMAsSICh ITO CEKIIMSIM, Pa3phIXJISIET HAKUITh, KOTOPYIO
3aTeM YIaJISIIOT Yepe3 HIKHEee OTBEPCTHE B TIOOOBOI CEKIIUH, C TTO-
clleAyrollel MPOMBIBKOM KOTJIa CHavYajla paCTBOPOM KayCTUIEeCKOil
CO[IbI, a 3aT€M YMCTOM BOAOIIPOBOIHOM BOIOIA.

bosnee mpoctoii  ynoOHbIiA B JOMAITHUX YCIOBUSIX CITOCO0 yaa-
JIEHWST HAKUITA — BhIIIeIaunBaHue. 1151 9TOro 3amoyHs 0T KOTell
TPY MEePEeKPHITHIX BEHTUISIX 00paTHO MarucTpajd pacTBOPOM
KaJIbIIMHUPOBAHHOM COJIBI C TIOCJIEAYIOIIMM KUTISTYCHUEM B TeUe-
Hue 16—24 gacos. [Tocite 3TOro pacTBOpP CIMBAIOT M YIAJISTIOT IIJIaM
U I'PsI3b Yepe3 HIXKHEE OTBEPCTHE B JIOOOBOI CEKIMY U TIATEILHO
IPOMBIBAIOT KOTEJI BOJOIIPOBOIHOW BOJIOW.

[Tpu ipoGHOIT TOTIKE TeMITepaTypy BOIbI B KOTJIE MOTHUMAIOT
10 90—95° C u noaaepXMUBaIOT €€ Ha 3TOM YPOBHE B TeUEHME
yaca, OJTHOBPEMEHHO IPOBEPSISI Ha OLIYITh MPOrPEB OTAETbHBIX
y4acTKoB. B TeueHue 3TOr0 BpeMeHu CBOOOIHBIN BO3AYX JOJDKEH
BBIITH M3 CUCTEMBI Yepe3 pacIIMpUTeIbHbIN 0aK, a BCS CUCTeMa
pPaBHOMEPHO ITporpeThest. Eciii mociie 3Toro oGHapyKUTCs TUIOXO
MPOTPeBaeMbIil YUacTOK, HEOOXOIMMO YIAJIUTh U3 HETO BO3IYX,
WCIIOJIB3YS CIMBHOM KpaH. Eciii Ha 3TOM yyacTKe HET yCTpoiicTBa
BO3IYXOYIaJeHHUsI, MOKHO ITPOCBEPJIUTH B CAMOI BBICOKO TOUKE
9TOrO yYacTKa OTBEPCTUE TUAMETPOM 1,5—2 MM, BBIITYCTUTD Yepe3
HEero BO3MYyX, a 3aTeM 3arJIylIUTh OTBEPCTHE.

[Iporpetyio cucreMy HEOOXOTUMO MMPOBEPUTH HA OTCYTCTBUE Te-
yeit. OOHapy:KeHHbIe MOATEKAHUS Cpa3y K€ YCTPAHSIOT: Ha CTOHAX
HOBOI HAOMBKO ITOJT KOHTPTaKY, TPY HEPa3beMHBIX COSAMHEH -
SIX — YCTAaHOBKOM CTSIKHBIX XOMYTOB C Pe3MHOBOM MPOKJIAIKOM, a
Tak>Ke OaHIaxei 13 30JISILIMOHHOM JIEHThl HA MaTepyaTOit OCHOBE
C IPUMEHEHMEM STTOKCUIHOTO KJIesT.

OnHO 13 BaXKHENLINX YCIOBUI IJIUTEIbHOI 1 0e30TKa3HOM pabo-
ThI CUCTEMBI BOJSTHOTO OTOIUICHUSI — COXpaHEeHWe U MOAIepKaHue
TTOCTOSTHHOTO YPOBHSI TeTUIOHOCUTEN ST B cucteMe. [TocTostHHBIE
YTEUKHU Y CBSI3aHHAsI C HUMU YacTasl JI0JIMBKA CUCTEMBI CBEXel BOIOI
HenoIycTUMbI. YacTasi cMeHa BOIIbI BeJIeT K 00pa30BaHUIO HAKUIIHU,
o0OpacTaHuIO TPYO, YTO OTPUIIATENIEHO CKa3bIBAETCS HA TEIIOOTIaue
cucTeMbl B 1iejioM. OMOpoXKHEHNE OTOMUTEILHON CUCTEMBI BEET
K MHTEHCUBHOMY KOPPOAMPOBAHUIO U3HYTPU U TI0O3TOMY BOJIY pe-
KOMEHIYeTCSI CIMBATh TOJBKO JIJIST IPOMBIBKY MJIM PEMOHTa, TTOCTIe
OKOHYaHUST KOTOPOTO HAIO Cpa3y Xe 3aIl0JHUTh CUCTEMY BOIOIA.
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Ilepen po3XKUroM KoTja CUCTEMbI BOASIHOIO OTOIUICHUS He-
00X0IMMO MPOBEPUTH, 3aIOJTHEH JIM KOTEJI BOAOW — IIPU 3TOM
HYKHO YO€IUTBCS, YTO U3JIUIIEK BOAbI BHITEKAET U3 TIEPEIUBHOIM
TPYOBI pacIIMpuTeIbHOro 6aka. [lepen po3XKUromM IMOJTHOCTHIO
OTKPBIBAIOT KJIAITAHbI CBEXKErO BO3ayXa U Iubep mbiMoxoja. To-
IJIMBO 3arpykaloT B KOTeJI, KOTIa pa3roputcst pacronka. OTKpbI-
BaTh IIKUOEP ABIMOXO/IA CIEIYET B 3aBUCMMOCTHU OT TSITH ILIMOBOIA
TpyOBl. ECcin MMeeTcst peryisiTop ropeHusl, TO OH aBTOMaTUYECKHU
yCTaHABJIMBAET KOJIMYECTBO XOJIOAHOTO BO3/yXa, IOCTYIAOIIIe-
rO B KOTeJ ISl TOPEHUST TOIUIMBA. ExXeTHEeBHBIN yXOI 3a TaKoit
YCTAaHOBKOI 3aKJII0YAETCS B OYMCTKE PEILIETKU OT 30JIbI U IIIJIaKa,
a TakKe B 3arpy3Ke TOIUTMBOM. B HOUHOe BpeMsl MpaKTUKYeTCsI
ci1aboe ropeHKe TOTLIMBA.

[Ipu paboTe cuCTEMBbI OTOTUIEHUSI CIIEMIST, YTOOBI TEMIIepaTypa
BOIBI B CUCTeMe He moaHuMaach Bbimie 95°C. B nmpoTuBHOM
cilyyae HeOoOXOIMMO IPEKPATUTD ITOCTYIUIEHUE BO3ayXa B TOIIKY,
HAaCTeXb OTKPBITh ABEPLIbl TOMKU U 1IHUOEP AbIMOXO0Ia IJIs1 TOTO,
YTOOBI KOTEJI HEMHOTO OCThL.

ITpu HEOOXOAMMOCTU B CUCTEMY Uepe3 00paTHbII TPyOOITPOBO
OCTOPOXKHO JO0ABJISIOT XOJIOIHYIO BOIY, YTOOBI HE BEI3BATh B KOTJIE
TeMITepaTyPHBIX HAIIPSKEHUIA.

Yaie ciaeayeT oyMilaTh BHYTPEHHIOK MOBEPXHOCTh KOTIIA,
JIIMOXO/Ia ¥ 1IMOepa MpoBOJIOYHOI 1ieTKoi. [locie oKoHYaHMs
OTOITMTEJLHOI'O CE30Ha HEOOXOIMMO TaKKe OUMCTUTD KOTEN M BCE
JIBIMOXOJIBI.

Bo n36exxaHue pa3MopakuBaHUSI CUCTEMbI OTOTUICHUS B 3MIM-
HUI TIEpHOJ TIPY TUTEJILHOM IIepephiBe B paboTe BCIO BOLY U3
CHUCTEMBI CJIEAYET CITyCTUTb.

J17151 OTONUTEJIBHBIX YCTAHOBOK, pabOTAIOIIMX Ha Ta3000pa3HOM
TOIUTUBE C TIPUCIIOCOOICHHBIMU ISl 9TOTO KOTJIAMM, ITPUTOIHBI
MpUBEIEHHbIC BBIIIE PEKOMEHIAIIUM JJISI KOTJIOB Ha TBEPAOM
ToIIMBe. PexxuM cxXuraHus cienyeT KOHTPOJHUPOBAaTh B COOT-
BETCTBUM C MHCTPYKIMSIMU T10 IKCIUTyaTalluy TOIOK, FOPEJoK,
PEryJsiTOpoB M MoJao0HbIX ycTpoiicTB. [loanepxkaHue 3agaHHOM
TeMIIepaTyphbl OCYIIECTBISICTCSI 110 TTOKa3aHMUSIM TEPMOMETpa.
B 3aBucrMMOCTH OT TeMITepaTypbl HAPYKHOTO BO3IyXa TEMIIepaTy-
Py BOJIbI Ha BBIXOJIE KOTJIa HEOOXOAMMO MO IEPXKUBAThH COIJIACHO
pexoMmeHaauusim maoa. 28.
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HpI/I MOABJICHUN 3alriaxa rasa CjacayeT HEMEAJICHHO 3aKpPbITh
KpaH rogadyu rasa, yBEAOMHUTHL COOTBETCTBYIOIILYIO CJ'IY}K6Y ra3oBoro
X031 CTBa, UCKTIOUUTD MOSIBJIEHME B TOMELIEHUN OTKPBITOI'O OIrHA
1 IIPUHATDb BCE€ MEPLI IO BEHTUJIALIWN U IMTPOBETPUBAHUIO 3ara3o-
BaHHOTI'O ITIOMCIICHU .

Temmneparypa Bo/ibl B KOTJI€ B 3aBUCUMOCTH
OT TeMIePaTypPbl HAPYKHOTO BO3/yXa

Tabauya 28
Temneparypa Temneparypa Temneparypa Temneparypa
HapyXHOI'0 BOJIbI Ha BBIXO- Hapy>KHOTO BOJIbI Ha BBIXO-
Bosnyxa, " C | memzkomia,° C | Bosmyxa,’ C | meus kotia, * C

+4 46 —14 72
+3 48 —15 73
+2 50 —16 74
+1 51 —17 76

0 53 —18 77
-1 54 —-19 78
-2 56 —20 79
-3 57 -21 80
—4 59 -22 81
-5 60 -23 82
—6 62 —24 84
-7 63 -25 85
-8 64 —26 86
-9 66 —27 87
-10 67 —28 88
—11 68 —29 89
—12 69 -30 90
—13 71
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

ObLpe ceepeHUs

N3 yero cocTOUT TPaAMIMOHHAA BOASAHAA CHCTEMA
ortonjenusn?

«CepiemM» OTOMUTETBHON CUCTEMBI SIBJISIETCS KOTesl. OT Hero
HarpeThblii TEMIOHOCUTEIb (BOAA WX aHTU(MPU3) C TOMOLIBIO LIMP-
KYJISILIMOHHOTO Hacoca (ecy cucTeMa ¢ IPUHYAUTEIbHON IUPKY-
Jisiuueit) uim 6e3 Hero (€CTeCTBeHHAs LIMPKYJISLNS) IBUXKETCS 1O
TpyOaM M OTHAET TEeTUI0 JOMY Uepe3 OTONUTeIbHbIe Tpubopbl. Kpo-
M€ BBIIIIEHa3BaHHBIX OCHOBHBIX 2JIEMEHTOB B CUCTEMY OTOTUICHUS
BXOJUT €llle Macca Apyrux 0oJjiee MeJIKUX, HO HEOOXOAUMBIX IS
HOPMAaJIbHOI pabOThI BELIEl: pacIlIMPUTENbHbIN 6aK — KOMIEH-
CHUPYIOLIWI TeMIIepaTypHOEe paclliMpeHue BOAbl, GUTUHTU — IS
COeMHEHUS TPyO, BO3MYIIHbIE KJIallaHbl U MHOTOE IPYToe.

KakoBbl XapaKTepHCTHKH MapOBOT0 OTOMJIeHH?

Jna opraHu3aluy MapoBOro OTOIUICHUS IMPUTOACH OOBIYHBIN
BOJOTpeIHBII KOTeJl, CHAOXKEeHHBI HaKoTmuTeIeM rnapa. Poib Ha-
IpeBaTeIbHBIX PUOOPOB BHITIOTHSIIOT YYyTYHHBIE pEOPHCThIC TPYObI
U paguaTophl, pexe — IIaJKhe CTaTbHbIe TPYOhl 1 KOHBEKTODHI.
Cpenu Bcex MPUMEHSIEMBIX TeIUIOHOCUTEICH Imap MMeeT HalTyd-
1IMe TTOKa3aTeNIM TeIIOaKKyMYIMPYIOIel CITOCOOHOCTH: 1 KT Imapa
nepeHocut teruia B 90 pa3 GoJiblile, YeM CTOJIBKO XK€ Bo3ayxa, U B
20 pa3 6oJbliIe, yeM KujiorpaMm Boabl. OTciona — IpenuMyIecTBa
IMapOBOI'0 OTOIJICHMSI: MEHBIIIEe UaMETpP TPYOOIIPOBOIOB, a 3HAYUT
MEHBIINI pacxoa MeTallia; 6jaromapst 6ojiee BHICOKOM TeMIepa-
Type HarpeBaTeJbHBIX IPUOOPOB MOKHO OOOMTHUCH MEHBIIIEH MX
MOBepXHOCThI0. HO BCe 3TH TOCTOMHCTBA CBOAUT Ha «HET» OIUH
HEIOCTaTOK — HU3KWE CAaHUTAPHO-TUTMEHWYECKHE XapaKTepuc-
TUKU (UpeBaTasi TpaBMaMU BBICOKas TeMIlepaTypa TeILIOOTIar0-
KX moBepxHocTei). K atoMy mo6aBisgeTcss yKOpOYEHHBIN, T10
CPaBHEHMUIO C BOASHBIMU, CPOK CIIYy>KObI cucTeM. Eciiv roBopUTh O
pacnpocTpaHeHUH TAKOro OTOILIeHUsI, TO 3T0 — 0% B MUHAWUBUILY-
aJIbHOM KOTTEIXKHOM CTPOMTEJIbCTBE U HEOOIBIIION MPOLICHT MPHU
OTOTUICHUU TPEIITPUSTHIA.

Kak paﬁoTaeT ra3oBo3aymHoe oTomnjeHue?

Ta30BO3MyIIHOE KOHBEKTUBHOE OTOILICHUE OPraHU3YeTCST T10-
CPEICTBOM Ta30BEIX KalopudepoB. OHM MOTYT MCIIOIh30BaThCS
MO TMPSIMOTOYHOI cxeMme (¢ 3a00poM Hapy>KHOTO BO31yXa) WU
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¢ peuupkKyasuuein BHyTpeHHero Bo3ayxa. KIT takux cuctem
coctapisieT 70—90%. [a30BO3MyILIHOE JIYYUCTOE OTOIICHUE OCY-
LLIECTBJISETCS ¢ TIOMOIIBIO TeTUIOM3IyJalonux Tpyo. OTorieHue
3TOTO TUIIA 3HAYMTEbHO CHIXKAET 3aTpaThl HA YCTPOMCTBO U DKC-
IJIyataluio, odecreurBaeT KOMGbOPTHBIC YCIOBHS C ONTUMATbHBIM
TeMIIepaTypHBIM peXXruMoM. U Bce ke, COTIaCHO MCCIIEI0BAHUSIM,
Jlaxe MY MpaBUJIbHON OpraHu3aliy TeII000eCIeUeHUST TAKOro
BU[Ia He BCera yaaeTcs n3oasuthbes ot cenos CO, CO, n OKUCTIoB
aszora. [ToaToMy ciienyeT Bceraa rmperycMaTprBaTh TOMOJIHUTEIb-
HYIO BEHTWISILIMIO C IIPUTOKOM HAapy>KHOT'O BO3/IyXa.

Kak onpeaeantb He00OX0AUMY IO
NPOM3BOAUTENBHOCTh BOJOHATPEBATENA?

[Mpou3BoaNTEILHOCTL MPOTOYHOTO BOJOHATPEBATEIS (B JI/MUH)
yKasbIBaeTcs npousBoauteaeM. [TorpeduTento, YToObI BLISICHUTD,
CKOJIbKO €My TeILTON BOIbl HEOOXOAMMO, MOXHO BOCTIOJIb30BaTh-
CSl «AOMOTOMHBIM», HO BEPHBIM CITOCOOOM. J1J151 3TOTO Ha/lO B3SITh
€MKOCTbh M3BECTHOTO o0bema (Hampumep, 8—IUTPOBOE BEIAPO),
BKJTIOYUTH JIyIIl C TIPUBBIYHBIM HATIOPOM U TOCMOTPETh, 32 Ka-
KO€ BpeMsI 3Ta EMKOCTb HaIroJIHUTCS. HarmonHunace 3a 1 MUHYTY,
3HAYUT yCTPOUT pacxon 8 j/MuH. C TTIOMOIIIbIO TaKOW MPOCTOi
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apru(MEeTUKU MOXHO OIPEAETIUTh MOIITHOCTh HEOOXOAUMOIO BO-
JloHarpeBatesisi B 1esioM. Ho eciii Bo3MOXXHa OJHOBpeMeHHast
paboTa HECKOJBbKMX TOUEK Bogopa3zdopa (ayll, MoiKa U T. 1.), TO
9TO HaJo 00s13aTEIbHO YIECTh.

Yr1o Takoe cuctembl «c npuopureTrom 'BC»?

B camom cimoBocodeTaHNM CKa3aHO, UTO 3TH CUCTEMBI MMCIOT
IIpropuTeT ropstuero BogocHaoxkeHust (I'BC) Ham oToruieHMeM.
JpyruMu cioBaMu, KOHTYP OTOIUICHUS OTKIIIOYACTCS TIPU OT-
KPBITUU KpaHa TopsTdeii BOmpl. Tak KaK CHCTeMa ropsiaero BOmo-
CHAOXeHUS OOBIYHO paboTacT MEePUOAMICCKU, a HE BCE BpeMs,
TO TIPH CPEIHECTATUCTHICCKOM HMCIIOJIB30BAHUM TOPSUCil BOMIBI
3HAYNTEILHOTO IIOHVKECHIS TEMIICPATyPHI BO3MyXa B IOMEIIICHUI
B OTOM CJIydae He HaOJIogacTCs.

Y10 TaKoe BOIO-BOJASAHBIE BOAOHATPEBATETH?

Bono-BoasiHbIMU (MM KOCBEHHOT'O HarpeBa) BoJOHarpeBare-
JISIMU Ha3bIBAIOT T€, B KOTOPBIX HAIPEB BOJIBI ISl TOPSTYETO BOJIO-
CHa0XeHUs TPOUCXOAMT C IMTIOMOIIBIO OTOMUTEIBHOIO KOTJIA.

YeM 0TAUYAIOTCH CUCTEMBI C MIPUHYAUTENbHOI
U eCTeCTBEHHOW MUPKYyAAUMEid?

B cucteMe ¢ npuHYIUTEIbHOU LIMPKYJISLMEN TEMIOHOCUTENb
M0 KOHTYpY OTOIUIEHMSI 3aCTaBJIsSIET IBUTAThCsl Hacoc. B cucrteme
C €CTeCTBEHHOU LMpPKyJsuuei Hacoca HeT. Poib Hacoca B Heil
BBITIOJTHSICT IpaBUTALIMOHHAS cuia. OHa BOZHMKAET 3a CUET pa3-
HOCTH MJIOTHOCTHU (YIAEABbHOTO Beca) TeIIOHOCUTENS B ITOJal0LIei
U oOpaTHoOIi Tpybax (MIOTHOCTh ropsiueil BOAbl MEHbIIIE, T. €. OHA
JIeT4Ye XOJIOHOI).

KakoBbl MJIIOCHI © MUHYCBI CHCTEM
C IPUHYAUTEJbHOW U €eCTECTBEHHON HMUPKYyIASdIMHei?

EAuHCTBEHHBIH ILIIOC CUCTEM C €CTECTBEHHOM LIUPKYJISIIIM -
et — orcyrcTBue Hacoca. [ToaToMy oHU MOryT padboTraTh He-
3aBUCUMO OT HaJM4uMs 3j1eKTpudyecTBa. K MuUHycaM cucrem c
€CTECTBEHHOM LIMPKYJISIIIME MOXHO OTHECTU: TPeOYeTCsI MOH-
Tax TpyO OOJIbLIOTO AMaMeTpa (HOpoXe U MeHee 3CTETUYHO);
HEBO3MOXXHOCTh aBTOMAaTUYECKOIO PEeTYJIUPOBAHUS; OOIbIINIA
pacxon TomiuBa. EAMHCTBEHHBIA MUHYC CUCTEM C IPUHYIM-
TEJIbHOM LIMPKYJISLUEl — 3aBUCMMOCTb OT 3JICKTPO3HEPIUM.
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ITtocel: 6oee KOMDOPTHBI (BO3MOXHOCTD MOIAEPKUBATD 3a-
JIAHHYIO TeMITepaTypy B Kaka0il KOMHATe), He TpeOYIOTCs TpyObl
0OJIBILIOTO 1UaMeTpa.

Y10 MOXKeT OBITh NPUMEHEHO B KAYeCTBE
TEeNJOHOCHUTESA B cUCTeMe OTONJeHus?

B xauecTBe TEIJIOHOCUTENS IJII CUCTEM OTOIUICHUSI MOXKET
HCIIOIB30BaThCS BOMA, IMOO CIIeMAIbHBIN aHTU(PU3 (HU3K03a-
Mep3alolnii TeTUIOHOCUTENb). Eciii HeT omacHoCTH pa3Mopaki-
BaHMS CHCTEMBI OTOTUICHMS BCJICACTBUE TpPEeKpalleHus] padoThI
KoTJa (rmepebou B Togayde dJAeKTPOIHEPIUH, MaaeHNe TaBICHUS
rasa Wid I10 APYTUM TIpUYMHAM), TO CUCTEMY MOXHO 3aIOJIHUTD
BOIO# (JIydllle AUCTUJLIMpOBaHHOI). [Ipy 3TOM XenaTeabHO,
4yTOOBI B BOJE ObLIM CIlelMaibHbIe MPUCAAKU, CIIOCOOHBIE «ITPO-
IJINTh XNU3HBb» CUCTEME OTOIICHUs (MHTMOUTOPBI KOPPO3UU
uT. 1.). Ecnu pasmopakrBaHue CCTEMBI BO3MOXKHO, TO CTOMT pac-
CMOTpETh BapUaHT C MpuMeHeHneM aHTudpu3a. Ocodo xodeTcs
MMOMYEPKHYTh, YTO 3TO IOJDKEH OBITh He aBTOMOOMIIBHBII TOCOJT,
TpaHc(hOpPMATOPHOE MACIO MU 3TWIOBBIN CIIMPT, a HU3K03a-
MEpP3alolUii TETJIOHOCUTEb, CIIEUMATIbHO pa3pabOTaHHbIN s
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cuctem otoruieHus. Hamo IIOMHUTb, YTO aHTI/I(I)pI/B JIOJKEH ObITh
HO)KapO6€3OHaCHI>IM 1 HE COACPXKAThb B CBOEM COCTaBe I[063.BOK,
HEOOIMYCTUMBIX K TIPUMEHECHUIO B XKMUJIBIX ITOMEIICHUAX.

YeM OTAMYAIOTCSH APYT OT APYra npojaainuecs
B Poccuu autudpusm?

Ha poccuiickom peIHKE IpeaCTaBICHBI Pa3TUIHbBIC aHTU(DPU3EI
IJIST cUcTeM oToIuieHsT. OHM MOTYT OTIMYAThCS 10 BEIIECTBY, Ha
OCHOBE KOTOPOTO M3TOTOBIICHBI (3TUJICHIINKOJIb MJIN TIPOTIMJICH-
[JINKOJIB), TI0 HA0OpY CIIeIIMATbHBIX IIPUCANOK, TI0 TeMIIepaType,
IIpY KOTOPOI OHU KPUCTAJUTM3YIOTCS, ECTECTBEHHO IO CTOMMOCTH
U T. 1. BOJIBITMHACTBO ITpomaImxces aHTU(GPU30B U3TOTOBICHO Ha
OCHOBE STUJICHTJIMKOJIS. DTWICHIJIMKOJh — TOKCMYHHOE BEIIEeCTBO,
IToTagaHne KOTOPOTO Ha KOXY VJIM TeM 00Jiee B OpTraHM3M YeJIOBE-
Ka KpaitHe HexXemaTeIbHO. KpoMe Toro, BpeIHBI 1 ero NCTIapeHUS.
Hampumep, cpemrasst cmeprenbHast 1o3a (LD50) sTuiaeHr Ko
COCTaBJISICT 5 MIJITUTPAaMM Ha 1 KT Beca, T. €. IJTsI 4eJJoBeKa Maccoit
80 xr mocratouro Bcero 400 muumrpaMm. [ToaToMy mpuMeHeHNE
aHTU(dpPU3a Ha OCHOBE STWJICHTIIUKOJIS HEXKEJIaTeIbHO B IBYXKOH-
TYPHBIX KOTJIaX, KOTJIa BO3MOXKEH ITOAMEC TETUIOHOCUTEIIS 113 KOH-
Typa OTOIUICHUS B KOHTYP BOIOCHAOXEHUSI, a TAKXKE B OTKPBITHIX
CHCTeMaxX OTOIUICHMS (C OTKPBITBIM PaCIIMPUTEILHBIM 0aKOM),
IJIe BO3MOXKHO MCITapeHNe TeIUToHocuTels. bosee 6e3ommaceH mwrst
YeJIoBeKa HU3K03aMeP3aroIInii TEITIOHOCUTENTh, KOTOPHI M3TOTOB-
JICH Ha OCHOBE MPONUJICHIJINKOJIS. [1py 3TOM IIPONMIICHIIINKOIh
MOKET OBITh ITUIIIEBHIM U TeXHNYeCKNM. Hanboiree 3K0I0rndecKu
Oe3omaceH aHTU(PU3 HAa OCHOBE IMUIIEBOTO ITPOITMICHTINKOJIS
(3TO0, HaIIpUMep, HU3KO03aMep3alolmuii  TerutoHocuTes b XHT-40,
M3TOTaBIMBAEMbIil Ha OCHOBE 1,2—TIpormmieHIInKonsT). Kpome
TOTO, BaXKHO YTOOBI B COCTaBe HIM3K0O3aMeP3aloIIero TeIIOHOCH -
TEJIS TIPUCYTCTBOBAIN CIICIIUAIBHBIC TIPUCAIKNA YINTHIBAIOIINC,
HaIpuMep, TO, 9TO YIIOTHECHUS B CHCTEME OTOTUICHUSI MOTYT OBITH
M3TOTOBJICHBI 3 Pa3IMYHBIX MAaTEPUAJIOB M MOTYT pa3pyIIaThCs B
pe3yibraTe IpUMEeHEHMS HEITPUCIIOCOOJICHHOTO IIJIST 5TOTO aHTH -
¢puza. Takke XOpoOIIIO, eClI B COCTaBe aHTU(PU3a YITCHO, YTO
B COBPEMECHHBIX CHCTEMaX OTOIUICHUS OOBITHO MPUMEHSIOTCS
OTHOBPEMEHHO HECKOJIBKO BUIOB METAJIOB U CILIABOB (pamua-
TOPHI U3 CTaJIN, aTIOMUHUS WINA 9yTyHA, CTAIbHBIC WJIM MEIHBIC
TPYOBI, TETUIOOOMEHHHMKHN KOTJIOB U3 MEAM, CTAJIU WX UyT'yHa).
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Kak pesynbTart, mpy HaJIUYUK 3JIEKTPOIPOBOASAIIEH Cpebl, BO3-
HMKAET 3JICKTPOXUMUYECKast KOppo3usi. OueHb BaskKHbI M MIPUCASI-
KU, CHIZKAIOIIKe IEHOO0pa30BaHue, MPEMSTCTBYIOLINE TPOLIECCY
OKMCIIEHHS TIPU MOMaJaHUU B CUCTEMY OTOIUICHUST KUCIOPOAa
U T. A. [1pr 5TOM He JOTKHO ObITh UHTMOUTOPOB, KOTOPHIE ACIAI0T
MOJIMMEPHbBIE MaTePUaIbl XPYIIKUMU (HAITPUMEP, AMUHBI IPUBOISAT
K PacTpeCKMBaHMIO MOJMUATUIICHA).

Ha3oBuTe OCHOBHBIX MPOU3BOAUTEEH
aHTudpu3os. Kakue HOBUMHKH MOSABHIUCH
3a moclieaHee Bpems?

Hawnb6osee n3BecTHBIC MApKH OTEYECTBEHHBIX aHTU(PU30B 3TO:
«Dixis», «Hot Blood», «Apryc Xataun» «Hopa» u np. K nntepec-
HBIM HOBMHKAaM CTOUT OTHECTH HM3KO3aMep3alolINil TEINIOHO-
cutenb XHT-40, mpousBogumerii OO0 «CnekTporuract». DTOT
aHTU(PU3 U3rOTAaBIMBACTCS Ha OCHOBE 1,2—IIpOIMMICHTIMKOJIS,
KOTOPBI pa3peliecH BO BCEM MUpPE Jaxke IS MCIIOJb30BaHUS B
MMUIIEBOM TIpou3BoacTBe. Kpome toro, B antudpuszax XHT-40
HCITOJIB3YETCSI XOPOIIIO 3apeKOMEHIOBABIINI ceOsI KOMILIEKC
MIPHCANIOK, CHIDKAIOIINX KOPPO3UIO METAJUIOB, IICHOOOpa30BaHNe
TEIUIOHOCUTEIISI, pa3pyllIeHNEe Pe3MHOBBIX VIUIOTHCHHUI U oOpa-
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30BaHUE OTJIOXKEHUI Ha CTEHKaxX 000pynoBaHus. TeruIOHOCUTETh
XHT pekomennoBaH OAO «MocnpoekT» (3akiioueHue Ne 107 ot
29.04.03) K IpUMEHEHHUIO B CUCTEMaX MPEePbIBUCTOTO OTOILICHUS
U 2JIEMEHTaX CHUCTEM «3MMHEro X0J0Ja» B 3JaHUSIX Pa3IMYHOIO
HasHayeHus. Takke cocTaB pa3pellieH K npuMeHeHuno Llentpom
rOCCaH3MUAeMHaA30pa I. MOCKBEI.

YTo MOXKeT OKa3aTh OTpUIATeJIbHOE BO3JdelicTBHE
Ha aHTUdpu3?

BaxxHO TTOMHUTB, YTO CEPhE3HOE OTPHUIIATEIEHOE BO3ICICTBIE
Ha aHTU(PU3 MOXKET OKa3aTh CIMIITKOM BEICOKAsI TeMIIepaTypa,
BO3HMKAIOI11asl TPy HEHOPMaIbHOM (PYHKIIMOHMPOBAHUY CUCTEMbI
otorieHud. [1pu neperpese TeruioHocurents cBoiie +107 °C mmpo-
KUCXOIUT TEPMUUECKOE Pa3I0KEeHNE STUJICHIJIMKOJIS M aHTUKOPPO-
3MOHHBIX TIpUcanokK. [1Jist Toro, 4To0Obl n30eXaTh 3TOro agdexra,
Haj0 00ecneYnTh HaIeXAllylo HUPKYJISILUIO TETJIOHOCUTENS B
cucTteme otoruieHus. Kpome Toro, CTOUT MMEThb B BULY, YTO CCIIU
CHCTeMa OTOIUICHUSI CMOHTHPOBaHA U3 OLIMHKOBAHHBIX TPYO, TO
MIPUMEHSTh aHTU(MPHU3 HE CTOUT. DTO OOYCIIOBIICHO TEM, UTO B3a-
nMoeiicTBUEe aHTU(PU3a ¢ ITHKOM IIPUBOIUT K XUMUICCKUM
M3MEHEHMSIM HU3K03aMep3aloIIero TCIJIOHOCUTEIS 1 TTOTepe €To
M3HAYaJIbHBIX CBOMCTB.

KakoBa opueHTHpOBOYHASA
«MPOAOJKUTENbHOCTD KU3HU» aHTUPpuU3a?

Ecau roBopuTh O MPOIOIKUTEILHOCTH CIIYy>KObI aHTH(hpHU3a,
TO OOBIYHO MPOU3BOAUTENIM 00CIIAIOT, YTO AHTUKOPPO3MOHHBIE
CBOICTBa aHTU((PU3a pacCUMTAHBI Ha 5 IET HEMPEePbIBHOM pabOThI
uiu 10 OTONUTENIbHBIX CE30HOB.

KakoBbl mpedmMyniecTBa 3aKpPbITOH CHCTEMBI
OTONJIEHUS MepeJ] OTKPbITOM ?

OcHOBHBIE TOCTOMHCTBA 3aKPBITO CUCTEMBI: OTCYTCTBUE
«3aBO3JIYIINBAHUST» CUCTEMbI, HET UCTIapeHUs] TeTUIOHOCUTEJIS
(MOXHO TPUMEHATh aHTUDPU3).

3ayem B 3aKPBITBIX CHCTEMAaX OTONMJEHHS YyCTAHAB-
JUBAKT PACIIHPHUTEJbHBIA MeMOpPAHHBIH 0aK?

OH COyXUT IJIs1 KOMIIEHCALIMM TeMITepaTypHbIX paclIvpeHui
TEIIOHOCUTEJIS.
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Yem MeMOpaHHBIA 0aK Jy4ymie OTKPbITOro?

Tpu OCHOBHBIX ITpeUMYILIeCTBA MEMOPAHHOTO Oaka: 6aK MOXHO
PacIIOJIOKUTh TaM K€, TIIe M KOTeJ, T. €. HET HEOOXOMMMOCTHU TSIHYTh
TpyOy Ha Yepiak; HeT KOHTaKTa BObI M BO3IyXa, a, CJIe0BaTeIbHO,
1 BO3MOXHOCTHM PACTBOPEHUSI B BOJIE JOMOTHUTEIHLHOTO KUCIIO-
poza (4To TIpoIeBaeT CPOK «KU3HU» paTuaTopaM 1 KOTIY); eCTh
BO3MOXHOCTb CO3[aTh JIOITOJIHUTEIHLHOE IaBJICHUE TaXe B BEPXHEI
TOYKE CHCTEMBbI OTOTIEHMSI, YTO YMEHbIIIAeT PUCK 00pa3oBaHUsI
BO3IYITHBIX «IIPOOOK» B BEPXHUX paaiaTopax.

JIng 9ero HeoOXOAHM pacHIHPHUTEJIbHBIA 0aK?

PacmmmputenbHbIil 6aK BCTymaeT B paboTy, Korja Harperas B
OTOTIUTEILHOM CUCTEME KUAKOCTD IT0 3aKOHAM (DM3NKH YBETIN -
BaeTCs B 0ObeMe M HAUMHAET MCKATh JOMTOJTHUTEIBHOE IIPOCTPaH-
cTBO. BOT TOTIA TETIIOHOCUTENB 1 yeTpeMisieTcs B 0ak. be3 Hero
MOTYT TPYOBI ITOTEYb U KOTEJI JIOITHYTh.

Kak npeaoTBpaTuTh HCHapeHHEe BOJAbI U3 CHCTEMBI
oTomJjieHus?

Ecnu 3anuTh B 6aKk MalrHHoe Maciio cioeM 1—3 mMm (20—30 1),
TO TOHKasi MacjsiHasI TIJIeHKa OyJeT TpeIsITCTBOBATh MCTIapEHUIO
BOJIBL.
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YeMm oTauYaEeTCSA OTHOKOHTYPHBIN KOTEJ
OT ABYXKOHTYPHOTO?

OOHOKOHTYPHBII KOTE o0ecreynBaeT TOJAbKO OTOIJIEHUE
JloMa, NBYXKOHTYPHBIN TOMUMO OTOIUIEHUSI OOECTIeYMBAET ellle
U Topsiuee BomocHabxeHue (T. €. HarpeBaeT BOAY JJISI BaHHBI,
nIylia U T. A.). JABYXKOHTYpHbIE KOTJIbI MOTYT OBbITh JBYX TUIIOB:
JNIBYXKOHTYPHBI KOTEJ, B KOTOPOM IMOJATOTOBKA Topsiueil Bo-
JIbl TPOMCXOIUT B MPOTOYHOM pPEXUME, IBYXKOHTYPHBIN KOTeJ
CO BCTPOEHHBIM Ooiliepom. PaccMOTpuUM Mo MOpPsIAKY BCe 9TU
BapuaHThl. B ciyyae, korga moTpeOHOCTU B ropsiueil Bojae He
oueHb Beauku (mopsiaka 10—15 in/mMun nipu Harpese g0 30°C),
TO JIOTUYHO MPUOOPECTU ABYXKOHTYPHBI KOTEJ MPOTOYHOTO
tumna. boysiee KOMMPOPTHBIE YCIOBUSI TOPSUYETO BOJOCHAOXKEHMUS
MOXHO MOJIyYUTh, YCTAHOBUB KOTEJ CO BCTPOCHHBIM O0iiiepoMm.
Ero ocHoBHbIE JOCTOMHCTBA: 45—60 TUTPOB (B 3aBUCUMOCTH OT
MOJIEIN) TOpsTYEld BOMIBI, TOCTOSTHHO FOTOBBIX K UCITOIb30BaHUIO;
MPU KECTKOW Bojie O0ilep HY)KHO YUCTUTh OT HAKUIHU ropasio
pexe, 4yeM MpoTouyHbIil TermoooMeHHUK 'BC. Kpome Toro, 60ii-
Jiep TTO3BOJISIET UMETh Ha HEKOTOPOE BpeMs 3amac ropsiueit BOabl
MpU OTKJII0YeHUU Ta3a. Ho 00b1HO 32 KOMDOPT MPUXOAUTCS TI1a-
TUTb, U HEKOTOPbIE MUHYCHI Y KOTJIOB CO BCTPOEHHBIM 00iIepOM
TOXe MPUCYTCTBYIOT — TO OOJIbIIIME radapuThl U Macca, a TakKe
HE3HaYUTEeJIbHOE YBEJIMUYEHUE pacxoia rasa sl NoaaepKaHus
BOJIbI B O0Oiiiepe MOCTOSTHHO HArpeTOM.

AABTEOHATMBHbBIE MCTOYHMKM TenAOCHabXeH s

Kakue ecTh aibTEPHATHBHbIE HCTOYHUKH
TenJocHaOxeHusn?

Haubonee nepcrieKTUBHBIMU SIBJISIIOTCS PAOOTHI O TPUMEHE -
HUIO COJTHEYHOU sHeprun. M XoTs uHTepec K reJIMOPHEPreTUKe
npoien, B 3anagHoit EBpone, Anonun u ocobenno B CIIIA
reJIMOTEIUIOCHA0XEHWE C TIOBECTKU THS He CHSATO. Bo3BeneHue
3MAHUI C «HYJIEBBIM» IOTPEOJIEHNEM SHEPTUY BOZMOXKHO HE TOJb-
KO B IOXXHBIX IIMPOTAX: TAKOU MPOEKT ObLI yCHELIHO PeaTu30BaH
B Konenrarene ([anust) B 1975 1., paboThl TOIOOHOTO TIIaHA
npoBoawiuch U B ropoaax lllsenuu u [epmanuu. B HeKOTOPBIX
pEruoHax MaaHeThl 5KOHOMUYECKU 3(DHEKTUBHBIM U JOCTATOYHO
TEXHOJIOTUYHBIM SIBJISIETCS UCTIOJIb30BAHUE IS TTOTYYEHUS SHEP-
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vy (M TETUIOBOY B TOM YK CJIe) MECTOPOXIEHU I reoTepMabHbIX
Boj1. Mix 3amacel orpomMHbl. Hanbosee BecoMyto poJib reoTepMalib-
HbI€ BOJIbI UTPAIOT B TETUIOCHA0XXEHU Y KOMMYHAJIBHOTO CEKTOpa
CesepHoii Mcnananu: 6oee ?/, HaceJeHHs 3TOM CTPaHbl OTam-
JINBAIOT CBOM XUJIMINA C TTOMOIIBIO HArpPeTOl TEIJIOM 3€MHBIX
HeJlp Boabl. B Hamielt ctpaHe 06acTIMu, TIEPCIIEKTUBHBIMY JLTSI
peanu3aiy aHAJIOTUYHBIX TIPOEKTOB, SIBISAIOTCA KaMuaTtka u
pecnyonuku CesepHoro KaBkasza, ocodbeHHo JlarectaH.

Kakue cuctemMbl OTONJIEHUS Jydyme —
HEHTPAJU30BAHHBIC U aBTOHOMHBIE?

DHEePreTHKM CIIOCOOHBI IMPOSIBISTH CKIIOHHOCTB K «CeTlapaTu3-
My>» VI, HAIIPOTUB, «LIEHTpaIn3My». M eciv nmepBbie MPU3HIBAIOT
K pacIIMpPEeHUIO UCITOJb30BAHMUSI aBTOHOMHBIX UCTOYHUKOB, TO
BTOpBIC OTHAIOT MPEANIOUTEHNE TTOAIePXKaHUIO U JaTbHEHIIIeMy
Pa3BUTHIO LIEHTPAITM30BAHHOTO TerIocHa0KeHMs1. Kak 00bI9HO,
MpaBbl U T, ¥ Apyrue. 1o HegaBHEro BpeMEHM Ipeod1aaa IeH-
Tpaau30BaHHBIN monxoa. Kak cieacTBue, B HacTosIIee BpeMs B
Poccum cuctembl TerutouKaluy U [MEHTPATM30BAaHHOTO TeTl-
JIOCHAOXeHUsI MPOU3BOAST U PaCIIpeeIsiiOT CBhILIE 2/3 oo1IeTo
obbeMa TerutoBoii dHepruu. CTOPOHHUKU «aBTOHOMMU3ALIUW»
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000CHOBAaHHO OTMEUAIOT, YTO OOOCTPUBIIMECS B IMOCIEIHUE
roJbl TTPOOJIeMbl 9HEProcOepekeHUsT U SKOJOTUM CBSI3aHbI HE
TOJILKO C 9HEPIeTUYECKUM KPU3UCOM U PE3KUM ITOI0POXKAHUEM
OPraHMYeCKOro TOIUIMBA, HO B HE MEHbIIIECH CTEIIEHU C HEYI0B-
JIETBOPUTEILHBIM COCTOSIHUEM MHKEHEPHBIX KOMMYHUKALIWIA.
W B xauecTBe mpuMepa ISl MTOAPaKaHUsl CChLIAIOTCS Ha OMBIT
CHIA, roe ¢pyHkuuonupyeT 100 MUIIMOHOB JTOKaAbHBIX CH-
CTeM TEeIIOCHA0XeHUA, */, KOTOPbIX NIPUXOIUTCS Ha YaCTHBIE
ogHOceMeliHble moMa. ToJIbKO Ha PEMOHT OTOIUTE]bHOTO U
XOJIONWJIBHOTO 00OpPYIOBAHUSI B YACTHBIX TOMax aMepUKaHIIbI
TpaTsT 3a rof cBeliie 10 Mapa AoJ1apoB (MPUMEPHO TPETh TOA0-
BOT'O POCCHIICKOTO OloKeTa). 3aTO He MUMEIOT TaKKMX IPOOJIeM C
TeronpoBogaMu. Ho CTOPOHHUKU LIEHTpaJIM3allui He MEeHee
PE30HHO 3aMeyaloT, YTO He BCe 3allaiHble CTPaHbI SIBJISTIOTCS
aroJjioreTaMy UCKJII0YUTEIbHO aBTOHOMHBIX cucteM. HaoGopor,
rocJie aHepreTuyeckoro Kpusuca 1973 r. BoO MHOTUX U3 HUX MPU
MOILIHO¥ rOCYAapCTBEHHOM MOALEPKKE CTAIU CO31aBaThCs CUC-
TeMBbI TeTUIO(UKAIIUK U LIEHTPAJIN30BaHHOIO TETIOCHAOXKEHUS.
[MosiBMIIOCH MHOXECTBO CUCTEM PallOHHOTO TEIIOCHAOXKEHUS,
TPaHCIIOPTUPYIOLIUX TeII0 Ha paccTtossHue a0 100 km. [Mpume-
POM PallMOHAJIBHOTO PAa3BUTUSI MOXKET CIYKUTh MaJieHbKasl 110
HACeJICHUIO U B KaKOK-TO Mepe 10 KJIMMaTUYeCKUM YCIOBUSIM
onuskas kK Cankt-IlerepOypry anus: Kk cepeauHe 90—x rogon
JIOJISI CUCTEMBbI IEHTPAJIM30BaHHOTO TeTIOCHAOXEeHUS 3[1eCh CO-
craBuIa 0kKoJio 60% o0611ero MoTpedIeHUs TeTIa.

Boiroanbl 14 aBTOHOMHbBIE CHCTeMbI oTomjJeHusd?

J1071T MHOTOKBAapTUPHBIX TOMOB CTAHOBHUTCSI MEHBIIIC, YIACTb-
HBIN BeCc KOTTeKeH (M1, TT0-HaIleMmy, ycane0) Bo3pactaeT. [1po-
1ecc «0ercTBa m3 TOPOI0B», ITYCTh HE CTOJIb OUCBUIHBIN, KaK Ha
3amane, He oborien n Poccuro. BeiopaBmmchy Ha TIpUpoy, Bia-
JIeJIell MTHOIUBUAYATILHOTO IOMa Cpa3y XKe CTAIKMBACTCS C TPYIHO-
CTAMU B MHXKEHEPHOM obecTicueHUM. B cpemHeii mmozoce 3aTpaThl
Ha WHXEHEePHOE O0YCTPONCTBO pacIpeleSIIOTC CACOYIOITNM
obOpa3oM: BogocHabxeHue — 15—20%, kananuzauus — 20—25%,
oTorieHue — He MeHee 40%. DKcIutyaTaiust COOCTBEHHOM MUHU-
KOTEJIbHOI B HEIHEIITHIX SKOHOMUYCCKIUX YCIOBUSIX OKa3hIBACTCS
JTasKe METIeBIIe NCITOIh30BaHMS TeIUIa CHTPATM30BaHHBIX CICTEM.
Bo BcsikoM citydae, Tak yTBepKIaeT cTaTUCThKa. B ieHTpe Poccrm
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MpU MIPUMEHEHU N COOCTBEHHOTO KOTJ1a cebecTouMOocTh 1 KBT Temn-
JIOBOY BHEPIUU B 2 pa3a HUXKE, YeM BbIpabOTaHHOTO YKPYITHEHHO
paifoHHOI1 KoTebHOM. Yallle Bcero poccusiHe MpruoOpeTaroT KOTJIbI
MoIIHOCTBIO 10 20 KBT — 40%, 1 ot 20 1o 35 kBt — 35%, KOT/IbI
MOIIHOCTBIO 35—60 KBT ycraHaBnuBatotcs B 15%, a 6ojiee MoIII-
Hele, oT 60 KBt 1 6oiiee — B 10% BO3BOAMMBIX KOTTEIKEN. Tara
K «aBTOHOMU3aLMW» He 00oIIIa U Topoaa. bilouHble KOTeIbHbIE
KCIIOJIb3YIOTCS 1JIS1 OTOTLIEHUST OJHOTO WJIM HECKOJBbKUX MHOTO-
KBapTUPHBIX 3AaHUI. DTO HE TOJbKO OMpaBIaHo, HO 1 MTOPOIi SIB-
JISIETCS €IMHCTBEHHO BO3MOXHBIM M3-3a ITOCTENEHHOTO BETIIAH WS
CHUCTEM LICHTPAJIM30BaHHOTO 00eCTIeYeHNsI.

Koraa caenyer mpuctynmatb K CTPOUTEJIbCTBY
HHINBUIYAJbHOW KOTEJbHOM?

[TpucTymarh K MPOSKTUPOBAHMIO CUCTEMbI OTOTUICHUS 1 BBIOO-
PY OTOIMUTEIFHOTO 000PYAOBAaHMS HAlO HA CAMOM paHHEM JTare
cTpouTenbcTBa. ISt 3TOro €CTh MHOTO OOBEKTUBHBIX MPUYMH.
[Toka cTpouTenn He MPUCTYIMUIN K BO3BEICHUIO CTCH, MHXECHE-
PBI COCTaBST IUTAH IOMa, PACCUYUTAIOT BO3MOXKHBIE TETUIOTIOTEPH,
MOIIIHOCTh KOTJIa, KOJMYECTBO PaavaTOpPOB, IJIUHY TPYO W T. 1.
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Hcxons uz 9TOro, MOCOBETYIOT HpI/IO6pCCTI/I TOT WA UHOW KOTEJ.
JleroM MHOTrMEe HAYMHAIOT CTPOUTEJILCTBO Ja4U UJIW 3aropoOaHOIro
IOMa, TO Yl YCTAHOBKY KOTJIa U BCEW OTOTUTEIbHON CUCTEMBI JTy4-
1€ BCETo NMMPOBOAUTD JIETOM.

Kakue Tpeﬁonanml npeabABIAIOTCA
K YCTAHOBKE ra3oBbIX KOTJIOB?

OcHOBHBIE TPeOOBaHMS K YCTAHOBKE Ta30BBIX KOTJIOB 3aIlHcCa-
ueI B CHulle «[azocHaoxenue» Ne2.04.08— 87* (2002 rom). Bor
BoiIepkku n3 atroro CHulla. Panen «[azocHabXeHMe KUITBIX 10-
MOB». 6.41. I1pu ycTaHOBKE B KyXHE Ta30BOM IJIUThI K IIPOTOYHOIO
BOIOHArpeBaTeiss 00beM KyXHM CJICAyeT MPUHUMATh COTIIACHO
1. 6.29. I1pu ycTaHOBKE B KyXHE ra30BOi IUIMTHI U €MKOCTHOIO
BOJIOHATrpeBaTeisl, Ta30BOM TIMTHI M OTOMUTEIBHOTO KOTJIA WA
OTOIMUTEILHOTO allrapaTa, a TakKe ra30BOM TUIMTHI CO BCTPOEH-
HBIMU YCTPOMCTBAMMU IIJI HarpeBa BOOBI (OTOIUICHUS, TOPSTICTO
BOJAOCHAOXeHMs) 00beM KyXHU JOJIKEH ObITh Ha 6 M3 0OJblie
00beMa, MPeayCMOTPEHHOTO B II. 6.29. 6.42. [ToMelueHue, mnpem-
HasHauYeHHOe IS pa3MeIleHUsT Ta30BOTO BOAOHArpeBaTes, a
TaKXKe OTOIUTENILHOTO KOTJIa WM OTOIMUTEIBHOTO armapara, OT-
BOJI IIPOAYKTOB CTOPAHMS OT KOTOPBIX ITPEAYCMOTPEH B IBIMOXO]I,
JTIOJDKHO MMETH BBICOTY He MeHee 2 M. O0beM MOMEIIICHMST JOJIKCH
ObITH He MeHee 7,5 M3 IIpU YCTaHOBKE OJIHOTO Iprbdopa 1 He Me-
Hee 13,5 M® IIpu YCTaHOBKE ABYX OTOIUTEIbHBIX IIPUOOPOB. 6.43.
KyxHs 117 moMeIeHNs, TAe YCTaHABIMBAIOTCS KOTJIBI, allllapaThl
1 Ta30BbIe BOJOHATPEBATEIIN, TOKHBI UMETh BEHTUJISILIMOHHBI
KaHaJ. /1719 mpuToKa Bo3myxa caeayeT MpeaycMaTpUBaTh B HIDKHEH
YacTU OBEPU WJIM CTEHBI, BBIXOISIIEH B CMEXHOE IMMOMelleHIE,
peIIeTKY MM 3a30P MEXIY IBEPhIO M TOJIOM C XXUBBIM CCUCHM-
eM He MeHee 0,02 M2 6.44. He momyckaercst pa3mellieHUe BCex
ra30BBIX IPUOOPOB B MTOABAJIBHBIX 3TaXaxX (B ITOABajax), a IpHu
razocHabxeHun CYI — B MoABalbHBIX M IIOKOJBHBIX dTaXKax
3MaHWi JTI000TO Ha3HaueHMs. TpeOoBaHMSI JaHHOTO MyHKTa HE
pacipocTpaHIIOTCS Ha XWIble ToMa, TTpUHAJJIeXallue Ipaxk-
JlaHaM Ha TIpaBaX JJUYHOM COOCTBEHHOCTH, €CJIU MOABAJIBI DTUX
JIOMOB MMEIOT €CTECTBEHHOE OCBEIIEeHNE, a Ta30CHAOXKeHNEe NX
OCYIIECTBIISIETCS OT IPUPOMHOTO Tasa. 6.29. YCTaHOBKY ra30BbIX
IUTAT B KUJIBIX JOMaX CIIEAyeT IpeIycMaTpUBaTh B IIOMEIICHUSIX
KYXOHb BBICOTOI He MeHee 2,2 M, UMEIOIINX OKHO ¢ (POPTOUKOI
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((bpamyroit), BEITSKHON BEHTUISILMOHHBIN KaHAJ M €eCTECTBEHHOE
ocBeuieHue. [Tpy 3ToM BHYTpeHHMIT 00BEM MOMEILEHU KyXOHb
JIOJIKEH OBbITh, HE MEHee: JJIsl Ta30BOii IIJIUTHI C ABYMS TOpeIKaMu
8 M3, 7151 ra30BOI TUIMTHI C TPEMSsI ropejikaMu 12 M3, 1ij1s1 ra30Boi
TUTATHI C YeThIpbMs Topenkamu 15 m* 6.31. T1pu HEBO3MOXHOCTH
BBIITOJIHEHUSI YKa3aHHBIX TPeOOBAaHM1 yCTAHOBKA Ta30BbIX TUIUT B
TTOMEIICHUSIX MOKET OBITh IOMYIIEHA B KAXKI0M KOHKPETHOM CITy-
Yae I10 COIJIaCOBAHMIO C MECTHBIM OPraHOM CAHUTapHOI'0 Ha/30pa.
6.35. B omHOM MOMEIIEHUM HEe JOIyCcKaeTcsl MpeaycMaTpUBaTh
YCTAaHOBKY 0oJiee IByX eMKOCTHBIX BOJIOHArpeBarTesieil Wi AByX
MaJIOMETPaXKHbIX OTOMUTEIbHBIX KOTJIOB WUJIU JIBYX APYTUX OTO-
MUTEIbHBIX arnaparos.

KoTeA 1 TonAamBo

Kakue miochsl nMeeT IBYXCTYNEeHYATHI KOTeJ

N0 CPABHEHHUIO C OJHOCTYNEHYAThIM?

ITosHast MOLIHOCTDL KOTJIa Tpedyercs mpumepHo 15% B oro-
MMUTENbHBINA Ce30H, a 85% BpeMeHU OHA SIBJISIETCS U3JIMIIHEI.
[ToaTOMY 5KOHOMHMYHEE MCITOJB30BaTh KOTEJ C ABYMS YPOBHIMHU
MoITHOCTH. OCHOBHBIMU ITIOCAMHU ABYXCTYIICHIATOTO KOTJIA SIBJIST-
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I0TCSI: YBEJIMUEHHME CPOKa IKCIUTyaTalluy KOTJIa (3a CYeT CHUKEHUSI
YaCTOThI BKJIIOUEHU I -BBIKJIFOUEHU I TOpeIKI) TpuMepHo Ha 70%;
pabora Ha 1—0ii CTYIIeHH C MOHMXXEHHON MOIITHOCThIO M CHUXKE-
HME KOJIMYECTBA BKIIIOYEHMI-BBIKIFOUEHUN TOPEIKU TO3BOJISIET
SKOHOMMUTb T'a3, a, CJAeNOBaTeIbHO, 1 IEHBIM; MEHBIIICEe KOIMYe-
CTBO JBIMOBBIX Ta30B U MEHbIIIee KOJIMIECTBO BPEIHBIX BEIIIECTB,
BbIOpachIBaeMbIX B aTMOCheDpY.

Boiroanbl Ju XKUAKOTONJIUBHbBIE KOTJabI?

KunkororummBHBIE KOTIH (Ha COJISIPKE) UMEIOT CaMylo TOPO-
T'YIO YCTaHOBKY. IM JOTIOTHUTEILHO TPEeOYETCSI MOHTAXK €eMKOCTH
IIJIST HECKOJIBKMX TOHH TOIIMBa. O0s13aTeIbHO HEOOXOIUM (DHITETP
TOHKOM OYMCTKM TOIUIMBA, WHa4Ye (DOPCYHKU KOTJIA OBICTPO 3a-
COpATCSI, KOTEeJI HAUMHACT ABIMUTH M CYIIECTBEHHO CHIKACTCS
KITJ. dist paboThl TAKOTO KOTJIa HEOOXOAMMO 3JIEKTPUUYECTBO B
CHCTeMeE 3aXKUTaHUsI, KOHTPOJISI TOPSHUS 1 pabOTHI Hacoca Iogadn
tormBa. K coxaneHmio, maxke KpaTKOBPEMEHHOE OTKITIOUCHUE
IMUTaHMS TPeOYeT IPUCYTCTBHUS YeIOBeKa ISl IOBTOPHOTO BKITIO-
YEHUS OTOTUICHUSI.

KakoBa opueHTHPOBOYHAS BeJHYHHA 4aCOBOIroO pac-
Xo0aa AU3TOMJIUBA B KOoTJie MomHOCThIO 20—30 kB1?

OpUEHTHUPOBOYHO PACXO XKUAKOro TOIUIMBA (MpU paboTe KoTaa
Ha MOJIHYIO MOLITHOCTb) MOXHO PacCUMUTATh ITO OYEHb MPOCTOI (Dop-
MyJe: Pacxon ToruBa (Kr/4) = MOLIHOCTb ropeiku (KBT) x 0,1.

IIpu Kakoii TemMnepaTrype I0JIKHO XPAHUTbCH
au3elibHOE TOMJAUBO?

XKenaTtenbHO MOAAEPXKUBATH TEMIEPATYPY TOIIMBA HE HUXE
+5° C. MlHave B TOTUIMBE MOXET TTPOUCXOAUTH OOpa30BaHME Ta-
padUHOB U KpUCTAJUTU3ALIMS MOJIEKY BOIbI. B pesysbsrate OymyT
3a0MBaTbcsl (GUIBTPBL U PabOTa KOTJIA, UCIIOJIb3YIOLIETO TaKOe
TOIUTABO, MPEKPATUTCS.

Kak cnenansl TBepAOTONIUBHbIE KOTJbI, KOTOPbBIE
MOTYT ABTOMATHYECKH MOJJEPKUBATH 32JaHHYIO
TeMmepaTypy BOJAbl HA BbIXO/J€e U3 KOTJaa?

[MonnepxxaHue 3agaHHOM TeMIIepPaTyphbl OCYIECTBIISIETCS Clie-
nyrolmuM obpa3zoMm. Ha BeIxode M3 KOTJa YyCTaHOBJIEH NaT4MK,
OTCJIeXKUBAIOLIUI TeMIIepaTypy Boabl (TeruioHocuTes ). OH Mexa-
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HUYECKU COeIMHEH C 3aCJIOHKOM KoTa. Eciu TemmiepaTypa Terio-
HOCUTEJIST Ha BBIXO/IE U3 KOTJIa CTAHOBUTCS BBIIIIE 3aJaHHOM BaAMM,
TO 3aCJIOHKA aBTOMATUICCKI ITPUKPBIBACTCS, ¥ TIPOIIECC TOPCHMUST
3amemsiercs. Korma reMmnepartypa Ha BBIXOJIE TIOHMKAETCS, TO 3a-
CJIOHKA aBTOMATUYCCKU IMMPUOTKPBIBacTCs. JlaHHOE YyCTPOCTBO He
TpeOyeT MOAKITIOUCHUS K DJICKTPUIECKOi ceTr. BaskHO 3aMeTUTB,
YTO IIeHA KOTJIOB, OCHAIIICHHBIX TAKMM YCTPOMCTBOM, HE3HAUM-
TEJILHO BBITIE IIEHBI OOBIYHBIX KOTJIOB.

EcTb a1 KOTJaBI, KOTOPbIe MOTYT padoTaTh
HA HEeCKOJbKHX BHIAX TONMJHBA?

Ja, HO CIIeLMAaIMCThI HE B BOCTOPIe OT YHUBEPCAJIbHBIX MHO-
TOTOIUIMBHBIX KOTJIOB. MOXHO ITpUoOpecTy (GPUHCKIME KOMOMHM-
POBaHHBIE KOTJIBI, CIIOCOOHBIE «IIEPEBAPUTH» JIEKTPUYECTBO U
ras, XXMJIKOe TOILIMBO U ApoBa. lleHa KOMOMHMPOBAHHBIX KOTJIOB
OYEHb YaCTO BBIILIE, YeM CyMMapHasi CTOUMOCTD JBYX, TPEX WJIU
YEeThIPEX OTAEJbHBIX KOTI0B. ECTeCTBEHHO, CyIlIeCTBYeT Macca
MPOM3BOAUTEIICH KOMOMHUPOBAHHBIX KOTJIOB He TOJIbKO 13 DuH-
ngaauu. Bor nepedyens: CTC (Ieeuus), 3MOCADB (Poccus),
DAKON u VIADRUS (Yexus), DEMIR DOKUM (Typuus),
ROCA (Mcnanus).
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Kak onmpeaeauTs MOMHOCTH KOTHA?

MOoITHOCTh KOTJIa CTOUT OINPEAEINUTD elle 10 TOro, KakK JOM
MOCTPOEH (Ha CTamuM MPOoeKTUpoBaHus). OT MOITHOCTU KOTJIA,
KaK MUHUMYM, 3aBUCHUT TpeOyeMbIil ThaMeTp IbIMOXOda U T. 1.
MOIIHOCTh PACCYUTHIBACTCS TPUMEPHO Tak: Ha 10 M? moiaau
MpU BbICOTE MoTosKa 2,5 M Tpedyetcst | kBT MouiHocTu Kotha. To
€CTb, Ha IOM 1101610 300 M? Hy>KEH KOTeJI MOILIHOCThIO HE MEHEE
30 kBt. Ha HarpeB BOmOTIPOBOJHOI BOIBI YXOMUT MIPUMEPHO
25% ero monrHoct. Ho pacduer 3TOT 04eHb MPUOIM3UTEIBHEIN,
Ha MpaKTUKe OH He Bcerna ceds onpasabiBaet. [loaToMy nydiire,
yTOOBI 000PYAOBAaHUE BHIOUPATU CIELUATUCTBI, KOTOPbIE OYIyT
€r0 MOHTUPOBATb.

B yeM HeTOCTATKH ra30BOro OTONJEHHSA?

VYcraHoBKa ra3oBoro Kotia TpeOyeT OTAeJIbHOIO MOMEeIeHUs
(KOTeIbHOI) M CO3MaHUs BO3IYXOBOAOB K KaMepe CropaHMs, a
TakKe ABIMOXOMA M1 OTBOIA MPpoAyKToB ropeHus. Ecnu x mo-
My (Yy4acTKy) MOABEICH Ta3, TO JOTMYHEe BCEro MCIIOJIb30BaTh
IIJISL OTOIUIEHUSI UMEHHO ero. [pyroe ToruimBo B Poccuu ropasno
nopoxe. CienyeT 3aMeTUTD, 9TO B cpenHeit monoce Poccun, oco-
OeHHO 3UMOIi, naBieHue raza cHmxkaercs 1o 100—120 mm Boa.
CT., IPY HOpMeE 711 KOTJI0B 180 MM BOA. CT. DTO MOXKET MPUBECTU
K OTKJIIOUCHUIO OTOITUTEIILHOM CUCTEMBI C COOTBETCTBYIOIINMU
mocaenctBusiMu. CyIiecTBeHHBIE 3aTpaThl IIPY Ta30BOM OTOII-
JICHUU TPeOYIOTCS IS TIOABOAKM Ta3a OT MarucTpaiu 10 KOTJIa B
IoMe. 3HAYNTEIbHBIC CPEICTBA TPEOYIOTCS ISl OILIAThI TTPOCKTa
Ha KOTEJIbHOE IMMOMEIICHHNE M YCTAaHOBKY ra30BOil IIUTHL. bes y1-
BEPKJAEHHOI U COTJIACOBAHHOI C COOTBETCTBYIOLIMMU CIIy>KO0aMu
MMPOEKTHOM TOKYMEHTAIINH TTOAKIIOUYeHNE Ta3a 3apelieHo. DTU
3aTpaThl CYLLIECTBEHHO CHIKAIOT 3 (PEeKTUBHOCTb IEIIEBOI OTIIa-
THI B TICPUOJT SKCILTyaTaIl1H.

NmnopTHbIe KOTJIBI OYEHb «IMPUBEPEITNBBI»
K CKAYKaM HANPSIXKEHHd B HAIIMX CETAX.
YTo neaarn?

JelicTBUTEIbHO, aBTOMATHKA KOTJIA, AYThEBbIE TOPETKU, HACOCHI
JIOCTaTOYHO YYBCTBUTEJIbHBI K CKAUKaM HAMPSKEHUS B 3JIEKTPOCE-
1. Kak 1 B citydae ¢ J11060ii ObITOBOY TEXHUKOM, 31€Ch TOMOXET
CcTabuIM3aTop HANpsLKeHUs. PeKoMeHayeTcsl yCTaHOBUTD €ro Mpu
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CUJIbHBIX KOJIeOAHUSIX HAIPSKEHUSI, YTOOBI HE IIOTPAaTUTh BpeMs
U TOIIOJIHUTEJIbHbIE IEHBI'M Ha PEMOHT BBIIIEAIICH U3 CTPOSI TEX-
HUKMU. BaxkHo momoOpath mapamMeTphbl cTabMIM3aTopa, KOTOpbie
HY>KHBI UMEHHO BaM. YTOOBI He OIIMOUTHLCS — IPOKOHCYJIBTUPYii-
TECh CO CIICLUATUCTAMU.

B pekmamMubIX OyKieTax pasHbiXx Gpupm
TeXHHUYECKHE XapPaAKTEPHCTHKH KOTJIOB YKAa3aHBI
B pa3HbIX efuHunax. Kak mepesecTu gaBiieHne
YyKa3aHHOE B «<aTM» B «MM BOJ cCT»?

CooTHOIIIeHWEe eTUHUIL JaBJICHHUS CIeIylolIee:
0,01 atm = 100 m™m Box. cT. = 1 kITa = 10 m6ap.

Kak nepeBecTH MOUIHOCTbh 000PyAOBaAHMUS
n3 «kBr» B «I'kaia»?

CoorHortuenune caenyioiiee: 100 kBr = 0,086 Ikar.

YTo ayume BHIOPATh KOTEJ, B KOPHYce KOTOPOro
HAXOJUTCS He TOJbKO ropeJika U TenJI000MeHHUK, HO
U Macca J0NoJHHUTEJIbHOro 000opyaoBanusa (Hacoc, pac-
HMMPUTEIbHBIA 0aK U T. I.), HJIH KOTEJ, B KOTOPOM KpoMe
ropeJiKd M TeNnJI000MEeHHNKA NPAKTHYECKH HUYEro Het?

V kaxpaoro Tuna 06OPYI[OBaHI/IH €CTb CBOM JOCTOMHCTBA 1M HEC-
nocratku. K IIEPBOMY BApHUAHTY (MaKCI/IMaJTLHaﬂ KOMIIICKTaluA )
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OTHOCSITCSI IPAKTUUECKU BCE HACTEHHBIE TA30BbI¢ KOTJIbI, KOTOPbIE
YaCTO Ha3bIBAIOT «KOTEJIbHASI B MUHUATIOPE». DTOT TEPMUH COBCEM
He CITy4aeH, Belb B HE0OIbIIOM KOPITYCE TAKUX KOTJIOB HAXOAUTCS
He TOJIBKO TOpesiKa, TEMJI00OMEHHUK U YCTPOMCTBO YIIPaBACHUSI,
HO U, B OOJIbIIMHCTBE MOJIEIEH, OAWH WU ABA LUPKYISLIUOHHBIX
Hacoca, paclIMpPUTENIbHBIN 6aK, cucTeMa, obecrieunBarolias 6e30-
MacHyIo paboTy KOTJIa, MAHOMETP, TEPMOMETD, U MHOTHUE APYyTrHe
3JIEMEHTHI, 6€3 KOTOPhIX HE 00XOAUTCS paboTa HOPMATBHOM KO-
TenbHOI. [TOHATHO, YTO eC/IM BCe pa3MEIeHO B OMHOM KOpITyce, TO
3TO 3aMETHO obJyieryaeT MoHTax. Hepeako Mmokynare u CUuTaroT,
YTO yA0OCTBO MOHTAXa 3TO TOCTOMHCTBO, KOTOPOE AOJKHO BOJTHO-
BaTh TOJIBKO MOHTAXXHUKOB. DTO HE COBCEM TaK, Bellb CyMMa, KOTO-
PYIO IPUIETCS 3allJIaTUTh PeaTbHOMY MOTPEOUTEIO 38 YCTAHOBKY
KOTJIa, B KOPITyCe KOTOPOIO y:Ke pa3MelleHbl Bce HEOOXOIUMBbIE
3JIEMEHTBI, TOPa3I0 HUXKE TOM, KOTOPYIO MOTPEOYIOT 38 MOHTaX
U MPOEKTUPOBAHUE KOTEJIbHOM, Ie OTACIBHO YCTaHABIMBAIOTCS
KOTe, 6oitsiep, HACOCHI, PACIIMPUTEIBHBIN 6aK U MHOTO€ APYyroe.
Ei1ile 0HO TOCTOMHCTBO MEPBOro BapuaHTa, KOTOPOE OUCHB aKTy-
aJIbHO UMEHHO B Poccuiu, 3T0 TO, UTO B 3TOM CJIydyae BbI ITOJyJaeTe
«U31eIMe 3aBOJCKOI TOTOBHOCTH», TAaPAHTUIO Ha KOTOPOE HAET
MPOM3BOAUTEb. ECiN Xe Bce ycTaHABIMBAETCS OTAEIBHO, TO OUCHD
BakHa POJib ¥ KBATH(UKAIUS KOHKPETHOIO YeJI0OBEKa, KOTOPbIA
STOT MOHTAaX OyIeT MPOU3BOAUTD, U MOSIBIISIETCS JOTTOTHUTEIbHAS
BEPOSATHOCTh OLIMOKMU. Jlaske U3 caMbIX XOPOILIUX U JOPOTUX OT-
JEJTbHBIX 3JIEMEHTOB HEKBATU(DULIMPOBAHHBII MOHTAXKHUK MOXKET
cobpaTh MJIOXYIO KOTEJIbHYI0. BapuaHT ¢ OToeIbHOM 3aKyIKOIi
KOTJIa, HACOCOB U T. [. MOXKET OBITh XOPOILI TEM, YTO MOJHOCTHIO
YKOMIUIEKTOBAaHHBIN KOTEJl HEe BCETNa MOXET y4eCTh MHIUBULY-
aJIbHbIe 0COOEHHOCTH KOHKPETHO CUCTEMbI OTOTUTeHUs. MOXeT
MMOHATOOUTHLCS 60JIee MOIIHBI HACOC MU PACIIMPUTETbHBIN GaK
oosbiiero oobeMa. [lokymnast 371eMEHThI KOTEJIbHOM OTIAEIBHO,
BCeraa MOXKHO Ioa00paTh Hanbosiee ONTUMAbHbIA BAPUAHT.

Y10 TakKoe «TYpOOKOTIABI»?

Tak 0OBIYHO HA3BIBAIOT KOTJIHI C OPUHYOUTCIIbHBIM OTBOAOM
IPOAYKTOB CropaHM. OHU UMEIOT MHOTO OpEUMYIICCTB I10
CPaBHCHUIO C TPAAUITMOHHBIMU ITPU MOHTAXEC MW SKCILTyaTalluu.
B sTux kotnax YAAJICHUE OTXOOAIINX Ia30B ITPOUCXOAUT C IIOMO-
b0 BCTPOCHHOI'O BEHTUJIATOpPA. Takue momenu uaealbHBI IJIST
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1

MOMEIIEeHUN 0e3 TpaIUuIIMOHHOIO JbIMOX0/Ja, KOTAa MPOIYKThI
CTOpaHUsI BBIBOASTCS Yepe3 CleUaTbHbI KOAKCUATbHBIN JbI-
MOXO[I, JJIsI KOTOPOTO JOCTaTOYHO CHAEIaTh TOJIBKO OTBEPCTUE B
creHe. KoakcuanbHbI IBIMOXO[ €I1I€ YacTO Ha3bIBAalOT «Tpy0da
B TpybOe». 1o BHYTpeHHel TpyOe TaKoro AbIMOXOAa MPOAYKTHI
CrOpaHusl BBIBOASTCSI HA YJIMILY C TTOMOIIbIO BEHTWISTOPA, a o
BHEIIHEH rmocTtynaeT Bo3ayX. KpoMe Toro, aTv KOTJIbl HE CKUTaoT
KHCJIOPO/J B TIOMEILIEHUU, HE TPEOYIOT JOMOJTHUTEIbHOTO MPUTOKA
XOJIOAHOTO BO3/IyXa B 3AaHME C YIULBI IUTsI TOIAePKaHUS TTpoLiec-
ca TOpeHMUsI.

PaAMaTORbI M KOHBEKTOPI

Kak pasoOpaTrbcsi B 3HAYEHHH CJIOB: OaTapeu, KOH-
BEKTOPbI, pAAHMATOPbI?

Bce uTo yacTo Ha3bIBAIOT «DaTapesiMu», MOXHO TTOIPA3IETUTh
Ha TPY OCHOBHBIE TUTIA: TPAJAVITMOHHBIE pAIUaTOPhI (MIMEIOT OTHO-
CUTEJILHO OOJIBIIION 00BEM M COOTBETCTBEHHO CO/IepXkat OOJIbIIe
TOPSTYETO TETJIOHOCUTENISI Y UMEIOT TTOBBIIIIEHHYI0 MHEPIINIO). 3a
CYeT 3TOTO OHU OTHAIOT TEIUIO, TIIaBHBIM 00pa3oM, B BUIE U3ITY-
YeHUsI; KOHBEKTOPH! (OTHAIOT TETUIO TIPEUMYIIIECTBEHHO 3a CUeT
LMPKYJSIIMA BO3/IyXa 4yepe3 HUX). BHyTpu KOHBeKTOpa pacrio-
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JIOXEeHA TpyDa, 1Mo KOTOPOI ABMKETCSI TEMIOHOCUTEIb, HarpeBast
Pa3BETBIEHHYIO ITOBEPXHOCTDL «FapMOLIKW» HAJeTOl Ha Tpyoy.
Bo3myx mpoxoauT CKBO3b KOHBEKTOP CHU3Y BBEPX, HAPEBAsSICh OT
MHOTOYHMCIIEHHBIX TEIUTBIX OPEOPEHUIA; TaHeIbHbIE PAIUATOPHI
(KOMOMHUPOBAHHBIC OTOMUTEIbHbIE TPUOOPHI, COYECTAIOIINE B
cebe CBOICTBA paauaTOPOB U KOHBEKTOPOB).

Kak BpiOpath paguarop?

BaxkHelmmM mokasarejaeM TOJDKHBL CTaTh paboyee U OIpec-
COBOYHOE AaBieHne. UTHopupoBaHUe 3TUX MApaMETPOB BELET K
«KaractpopuyecKruM» rmocseacTsusaM. B Poccun, ormeuaror crie-
LMAJIACTDI, B OTJIMYME OT €BPOIENCKUX CTpaH, IIPU OIPECCOBKE
JaBeHue yBennuuBaeTcs He Ha 30%, a Ha 50—60%, u nogHuMa-
eTcs 10 15 at™. Y HEKOTOPBIX K€ UMITOPTHEBIX PAIUaTOPOB (BECh-
Ma KaueCTBEHHBIX, HEJOPOTUX M KPACUBEIX) pabouee HaBJICHNE
COOTBETCTBYET 6 aTM, a OTIpeCcCOBOYHOE — 7—8 aTM. BMmecTe ¢ Tem
HE TOJIBKO HAIIIM YYTYHHBIE TSKETOBECHI, HO M MHOTHYE UMIIOPT-
HBIE KPACaBLbI, MOTYT C YCIIEXOM IIPOCIYKUATH HAM JIOJITHE TOMIBI.
B 3aropomHoM qoMe, B MHAWBUIYaTbHOM CUCTEME OTOTLICHIS BBI-
COKOTO JAaBJIEHUsI HUKOT1a ObITh He MOXET. B aTOM cityuae coBcem
He JIOTUYHO TOKYIIaTh 60JIee JOPOTHE paflaTOPEI, pACCUNTAHHEIE
Ha OY€Hb BBHICOKOE JaBJIEHUE.

ANbTEepHATHBOMH YYTYHY ABJASIeTCS AJNIOMUHHUI,
U3 KOTOPOro npou3BoasArcsa 0osee apdekTHbIE
N0 BHEUNIHEMY BUJY U MeHee MeTaJJloeMKHe
aJllOMUHUEBbIEe UJIN OMMeTaJJINYeCKUe
(cranp+anomMunuii) paguatopbi. Kakossl
JOCTOMHCTBA 3THX OTONMHUTEJbHBIX MPHUOOPOB?

OHU nporpeBaroT oMelleHre ObICTpee, HEXKEIU YyTYHHbIE pa-
JIMATOPBI, M XOPOILIO YIIPABJISIOTCS TEPMOCTATUYECKUMU BEHTHIISI-
MU. ATIIOMUHUEBbIE U OUMETAIIMYECKUE CEKIIMOHHBIE paTlaToOphl
paccuMTaHbl Ha faBjieHue oT 6 10 25 at™. [IpeccoBouHOE naBieHUe
1o 37 atM. MakcumainbHas TeMmrepatypa TerioHocuresst 1o 130°C.
BcrencTue Toro, 4To alfOMUHMMI YyBCTBUTEIEH K KAUeCTBY TETUIO-
HOCHUTEJIS, KUCJIOTHOCTb IOCJIEIHEr0 TOJIKHA JIeXKaTh B IIpeeIax
pH = 7—8. Takke HexeNlaTelbHbl 00JIbIIIME CKAYKW JaBJACHUS U
Temnepatypbl. JLIs1 pe1oTBpalleHUs 3JIEKTPOXUMHUYECKOM KOPPO-
31U B MECTaX COSNMHEHUS aTIOMUHUEBBIX CEKIIMI CO CTAIbHBIMU
TpyOaMU TOJIKHBI MCIIOJIb30BaThCS CIeIMaIbHbIC MEPEXOIHUKMU.
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Takue pamraTophl ITOCTABISIOTCS CEKIIMSIMU (COOpPKaA OCYIIIEeCTB-
JISICTCST HA MECTE C TIOMOIIIBIO CITeIIMATbHBIX HUTITICIICH ), TIPY 3TOM
HeJIb3s cCOOpaTh panraTop OOJIBIION ITUHBI M MAJIEHBKOM BBICOTHI
M3-3a YTPO3BI €r0 TTPOTCUKH.

YTo nmpeacTaBasAsIOT CO00i cTalbHbIe MaHeJbHbIE pPa-

JAHATOPHI?

DTH OTONUTEIbHBIE IIPUOOPHI 3aHUMAIOT IIPOMEKYTOUHOE TTOJIO-
SKEHHE 10 TETUTOTIPOBOIHOCTH MEXKIY UYTYHHBIMU U ATFOMIHUEBEI-
MM pagatopaMu. KOHCTpYKTUBHO OHU BBITIOJTHSIIOTCS M3 IITaM-
ITOBaHHBIX, YCTOMYMBBIX K KOPPO3UH CTATBHBIX JIMCTOB TOJIIMHOMN
1,3—1,6 MM, 00pa3ylOLIMX psA BEPTUKAIbHBIX MapajeabHbIX
KaHaJIOB, KOTOPbIE OOBEAUHSIOTCS TOPU30HTATBHBIM KOJIJICKTO-
poM. PammaTopbl BBEITTOJHSIOTCS OTHOPSITHBIMU, IBYXPSITHBIMMU,
TPEXPSIAHBIMU, ¢ opeOpeHreM u 0e3 Hero. [Ipu 3ToM KasKIabIid
paguaTop MOKPHIT MHOTOCIOMHOW TepMOCTOIKOI sMainbio. He-
KOTOpEIC TIPOM3BOAMTEIIN TS TTOBBIIICHUS HAIECXKHOCTH paava-
TOPOB TTOKPHIBAIOT X HMHKO(ocdaTom. CTalbHEIE paIuaTOPI
PEKOMEHIyeTCsI IIPUMEHSITH JIJIST aBTOHOMHBIX, 3aKPBITBIX CUCTEM
OTOIUICHHUS C TETITIOHOCUTEJIEM C IIOHMKEHHBIM COIePsKaHNEeM KIC-
nopona. Paccuurannl Ha gaBiieHue ot 6 10 10 atm. OnipeccoBoYHOE
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napiaeHue 10 13 atM. MakcumanbHasi TeMIiepaTypa TeIIOHOCUTEIS
1o 120 °C. UmeroT Gosiee pa3BUTYIO TTOBEPXHOCTh TEIIOOOMEHA,
ObICTpee IPOrpeBaOT MOMEILEHKE, He TPaTIT SHEPTUIO Ha HATpeB
caMux ce0s1. [Ipr peKOHCTPYKIIMKM CTapOil CUCTeMbl OTOILICHUSI
(3aMeHa cTapbIX YyTYHHBIX PaIMaTOPOB Ha CTaJbHbIE MaHEIbHBIC
paavaTopbl) MOXXKHO COKPATUTh 3aTpaThl HAa OTOTUICHUE.

IMoyeMy paaguaTopsl peKOMEHAYIOT
yCTaHABJIMBATD MOJ OKHAMMU?

DTO AemaeTcst ISk TOTO, YTOOBI TEIIBII BO3MYX, ITOTHUMA0-
IIHICS OT panraTopa, 0JI0KMPOBaI ABIKEHIE XOJI0IHOTO BO3IyXa
OT OKHa.

KakoBbl mpaBu/ja YCTAHOBKH HarpeBaTeJbHBIX MPH-

oopoB?

OHM MPOCTHI U JIETKO 3alTOMUHAIOTCS: LEHTP Mpubdopa 10J-
JKEH COBMAaJaTh C LIEHTPOM OKHA, TOMYCTUMOE OTKJIOHEHUE — He
6osee 20 MM; paccTosIHME OT MoJjia 10 HKU3a Mpubdopa AOIKHO
ObITh He MeHee 60 MM (1 ynoOGcTBa yOOPKM TM0J1a IO Harpe-
BaTeJbHbIM 3JIEMEHTOM), a OT Bepxa Ipubopa 10 MOJTOKOHHU-
Ka — He MeHee 50 MM (4TOOBI MOXHO ObLJIO CHUMATh, HE Tporas
MOJOKOHHOI MOCKM); HarpeBaTeJbHble TPUOOPHI YCTaHABIMBA-
0T TaK, 4ToObl MX pedpa pacroyjarajuch CTPOro BEPTUKAJIbHO;
B KaXXIOM JaHHOM ITOMEIIIEHUU HeOOXO0IUMO pacroJiaraTh BCe Ha-
rpeBaTe/IbHbIC 3JIEMEHTbI Ha OIHOM YpOBHE (110 TOPU30HTAJIN).

Kak ycTpoeHbl TepMOpPeryasiTopbl, yCTAHABJINBAIO-
muecs HA PaaAMaTopax M MO3BOJSIONINE aBTOMATHYE -
CKH MOJNJAEePKUBATH 3aJaHHYI0O TeMnepaTypy?

Takue peryasaTopbl COCTOSIT U3 JABYX YacCTeil: peryupyromiero
KpaHa TepMorojioBKU. C MOMOIIIBI0 TEPMOTOJIOBKY 33/1a€TCs Tpe-
Oyemasi TeMriepaTypa Bo3ayxa. B Hell xke HaxonuTesl CrieliuanbHbIN
COCTaB, KOTOPBIN pacHIMpsIeTCs TIPU YBEIUUYEHUN TeMIIEpaTyphbl
B TIOMEIIIEHUU W MEXaHWYECKU BO3MEMCTBYET Ha PEryIUpylo-
i KpaH. CjioBoM, KoT/ia TeMIiepaTtypa Bo3ayxa B IIOMEIEHUN
CTAaHOBUTCS BBIIIIE 33IaHHOM, TOCTYI TOPsTYeil BOIBI B paiaTop
COKpAIIAeTCs, a MPU TMOHKEHU U TeMTIepaTyphl B TOMEIIEHUN —
YBEJIMYMBACTCSI.
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Bauser au Ha BHIOOD paxMaToOpoB THI
TenjaoHocuTe d (Boaa uau anHtTudpus)?

TermoeMKOCTb aHTH((DpU3a puMepHO Ha 15—20% Huke, ueM y
BOIIBI (T. €. OH Xy>Ke HaKaIuIuBaeT Terio U Xyxe otaaeTt ero). [lo-
3TOMY TP ITPOEKTUPOBAHNY CUCTEMBI OTOTIJICHHUSI C aHTU(DPU30M
panuaTopbl clieyeT BbIOMpaTh 00Jiee MOLIHBIE.

ToyObl AA CUCTEM OTOMACHMS

Kakue TpyObl nmeiecoodpasHee NnpuMEHATh
IJS CHCTEMbl OTONJIEeHHA?

Ha poccuiickom pbIHKE TTpeICcTaBIeHbI TPYObI 1JI1SI CUCTEM OTOIT-
JIEHUS TPEX OCHOBHBIX TUTIOB: CTAIBHBIE, MEIHbBIE, TTOJTMUMEPHBIE
(MeTaJJIOIIACTUKOBBIE, MOJUATUICHOBBIE, MOJUITPONUIEHOBbBIE
apMUPOBaHHBIC ATIOMIUHUIEM M 1Ip.). Y KaXKIIOTO 13 3TUX BAPUAHTOB
€CTh CBOU JIOCTOMHCTBA M HegocTaTKU. YTO KacaeTcsl CTaabHBIX
TpyO, TO OHU BCEM XOPOIIO U3BECTHHI U YCTAHOBJIEHBI B MOAAB-
JISIIOIIEM OOJIBIIMHCTBE POCCUMCKUX TOPOACKUX KBapTup. X oc-
HOBHOI MUHYC — MOJABEPXKEHBI KOppo3uu. [1itoc — HU3Kas 1ieHa.
Ho skoHOMUS TTpU TOKYTKE TPYO U3 CTAIU MOXKET ObITh YACTUYHO
HUBEJIMpOBaHa 60Jiee BHICOKOM CTOMMOCTbIO MOHTaxa. He MHO-
rue GUpPMbI XOTST UMETD JIEJIO0 C TSKEJIbIMUA U HE OY€Hb YUCTBIMU
CTaJIbHBIMU TPyOaMU, KOTJIa MOXKHO MCMOJIb30BaTh IJIACTUKOBBIE
iy MeaHble. CTOUT CKa3aTh HECKOJIBKO CJIOB 00 OLIMHKOBAHHBIX
cTaJibHbIX TpyOax. LluHKoBaHUe 3allluIlaeT OObIYHbIE CTaJIbHbIE
TpyObl OT KOPPO3UHU, HO HAJO MOMHUTb O TOM, UTO €CJIY BbI ITOCT-
pouTe CUCTeMY OTOILIEHUSI U3 OLIMHKOBAHHBIX TPYO, TO HE CMOXKETE
HCIIOJIb30BaTh B 3TOM cucTteMe aHTU(pu3. He BraBasich B moapoo-
HOE OIMCAaHUE BCEX TUITOB MOJUMEPHBIX TPyO, MOXXHO Ha3BaTh
WX 001IMe TOCTOMHCTBA — yI00CTBO B MOHTaxe, HU3KUI Bec, He
pXaBeloT, UMEIOT HU3KU I KO3 ULIMEHT conpoTrBieHus. Ho ueHa
MOJIMMEPHBIX TPYO 3aMETHO BbILIE LIEHBI CTaIbHbIX. MeIHbIE TPY-
ObI HE PXXaBEIOT, KPACUBBI, YIOOHBI TTPU MOHTAaXe, 9KOJIOTUYHBI,
HO UX PacIipoCTpaHEHUE OTPAHUYMBAET OTHOCUTEILHO BBICOKAS
CTOMMOCTb U OTCYTCTBHME HAaBBIKOB PA0OTbl ¢ HUMMU MOHTAXKHbBIX
OpraHU3aluN.
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Kakue cymecTBYIOT OTJIMYUS ABYXTPYOHOI
CHCTEMbI OTOMJEHUA OT ONHOTPYOHOU?

ITpu 1BYXTpyOHOIi pa3BOAKE K KaXXIOMY paaraTopy NOABEIECHO
JIBE TPYObI — «MpsiMasi» U «00paTHasi». DTa pa3BojKa MO3BOJISIET
MMETb OIMHAKOBYIO TeMITepaTypy TETUIOHOCUTEJISI Ha BXOJIE BO BCE
npudopsl. [Ipu onHOTPYOHOI pa3BOAKE TEIJIOHOCUTEb MEPeXo-
JIAT TTOCJIeI0BATEIbHO OT OHOTO paauaTopa K IpYyromMy, py 3TOM
ocTtbiBast. TaknuM 00pa3oM, MOCIIEIHUI PAaaTOP B LIETIOYKE MOXET
OBITh 3HAYUTEIBHO X0J0AHEee NepBoro. Eciu Bbl 3a00TUTECH O Ka-
YECTBE CUCTEMBI OTOTUIEHUST — BBIOMpATE IBYXTPYOHYIO CUCTEMY,
TTO3BOJISTIONIYIO PETyJIMpPOBaTh TEMITEPATypy B KaXIOW KOMHAaTe.
EnuHcTBEHHOE MPEeuMyIlecTBO OAHOTPYOHOU cucteMbl — Oosee
HM3Kas LIeHa.

Kakue cymecTBYIOT peKOMEHIANUHU
Mo pa3MeNeHHI0 CTOSIKOB?

CTOSIK — 3TO COeIMHUTEbHAS TpyOda MEKIy MarucTpaibio 1
nonBoakaMu. [lpu Uux MOHTaxe Hamo cobJOAaTh Cleaylolue
MpaBuja: pacrnojaraTb CTOSIKM B YIJIax, 00pa3yeMbIX Hapy>KHbIMU
CTEHaMU; TPOKJIAAbIBATb CTPOTO 10 OTBECY; CTOSIKU MPUKPETLISIOT-
¢sI K CTeHaM XOMYyTaM# Ha BeIcoTe 1,5—1,8 M OT 1101a, Ha KaKIoM
9Taxe J0JKHA ObITh OJHA TOYKA KPEerJIeHUsI; M0 BO3MOXHOCTU
Haa0 COKpallaTh JJIMHY U IMAMETP CTOSIKOB JJISI COKpAllEeHUSs
pacxojia MeTajlJla B HAX; OMHOTPYOHbIE CTOSIKHA C OTHOCTOPOHHM -
MM MOIBOAKAMH K TIpUOOpaM pa3MeliaTh Ha paccTosHUM 150 MM
OT KPOMKHU OTKOCA OKOHHBIX MPOEMOB; B IBYXTPYOHOI CHCTEME
MOJAIOLIMI CTOSIK pacIiojiaraloT ¢ MpaBoii CTOPOHBI (ECAU CMOT-
pPETh Ha CTEHY), a 00paTHBIN — C JIEBOI CTOPOHBI; TaK KaK CTOSIKU
MPU HAarpeBaHUU YIJIMHSIIOTCS U MOTYT B MECTax Mpoxoja 4epe3
MEePEKPHITUS UCTIOPTUTD LUITYKATYPKY, HEOOXOAMMO B 3TUX MECTaxX
YCTAaHOBUTD I'MJIb3bI U3 KPOBEIbHOM XKeCTH, 00PE3KOB TPYO 00J1b-
1ero n1uaMeTpa. B mecrax npoxona CTOSIKOB 4epe3 AEePEBSIHHbIE
KOHCTPYKILIMU BBITIOJHSIETCST U30JISILMST acOECTOM.

Kak pa3memaercs moaBoaka?

IMonBonkoit Ha3bIBAIOT COSAUHUTEIBbHYIO TPYOY MEXKITY CTOSIKOM
1 OTOMUTEIBLHBIM MPUOOPOM. /17151 60JIBILIMHCTBA MPUOOPOB MTOAAI0-
11y10 (Mo Hel IMoCcTyIaeT ropsiyasi Boja) i 00paTHYIO IMOABOIKY (I10
KOTOPOI OTBOAMUTCSI OCTHIBIINI TeTIOHOCUTEb) MPOKJIAAbIBAIOT
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TOPU30HTANIBHO WJIM C HEKOTOPHIM YKIOHOM. [10aBOIKM MOTYT
OBITh IPSIMBIMK U C OTCTYIIOM, Ha3bIBa€MbIM «yTKOWi». [Tpearmo-
YTEHHE OTAAETCS MPSIMOM MPOKIIANKE, TAK KaK «YTKU» YCIOKHSI-
IOT 3arOTOBKY M MOHTaX TpyO, YBEJIUYMBAIOT THAPABINUECKOE
COTIPOTHUBIICHHE.

MoOKHO JIM HCTOJb30BATh AHTU(PHU3BI
(Ha OCHOBE 3THUJIEHTJIOKOJ )
B CHCTEMaX OTOMJEHUS U3 OIMHKOBAHHBIX TPYO?

HCT, HECJIb34, TaK KaK 9TUJICHTJIMKOJIb, BXOJISIIINIA B COCTaB aH-
TI/I(I)]I)I/IB&, MOXKET BCTYIIUTDH B pCaKIINIO C TUHKOM.

ABTOMATUYECKOE YTNPABACHME OTOMMUTEAbHbIM
0O0PYAOBaHMEM

KakoBa posib aBTOMATHKH B yIPaBJIEeHHH
OTONMHUTEJbHBIM 00OpyAOBaHUEM?

Kax npaBuiio, COBpeMEHHOE OTOMUTEIbHOE 000PYIO0BaHUE BCE-
ra OCHallaeTcsl aBTOMaTUKOM. BCTpoeHHBbI B KOTel TepMocTaT
peryaupyeTr TeMneparypy TeruioHocuTens. K kotiaM ke MOXHO
MOAK/IIOUUTh KOMHATHBIM WX YIMYHBINA TepMmocTaT. KoMHaTHBINM
TepPMOCTAT MO3BOJISIET MOAJAEPKUBAThH 3aJaHHYIO TEMIEPATYpPy B
nomenieHnu. CyIIecTBYIOT 0oJjiee CIOXHBIC YCTPOMCTBA — MPO-
rpaMMaTopbl, KOTOPbIE MOTYT MOAIEPXKUBATH TEMIIEPATYPY B MO-
MEIIIeHUH 110 3apaHee 3agaHHoMYy Tpaduky. Hampumep, B TeueHue
paboyero AHS AOMA HUKOIO HET U TPATUTh TOIJIMBO HAa MPOTPEB
nometeHus 1o 20 °C Het cMmbicia. B aTom cityyae Ha mporpamma-
TOPE MOXHO YCTAaHOBUTH ITOHMXKEHHYIO TeMIIepaTypy (Harmpumep,
15°C) ¢ 8.00 mo 18.00, a mepen mpuxomxom ¢ paboTsl — 20 °C. Takum
00pa3oM, C MOMOLIbIO TEPMOCTATOB U MPOrpaMMaTOpPOB odecHe-
YUBaeTCs HE TOJIBKO KOMMOPTHAS TeMIepaTypa, HO 1 9KOHOMUT-
C$1 TOTLIMBO.

C aBTOMATHYECKO# CHCTEMOM ynpaBJIeHUs
TPYAHO padoTaTh?

CucTeMa yrpaBieHUsI MOXET CBOOOJHO MPOrpaMMUPOBAThCS,
MOCKOJIbKY B HE MMEETCS MOHSATHBINA PYCCKUIA TEKCT U TTPOCTOM
uHTepdeiic. KpoMe Toro, 4To HEMajoBaXHO, TaM €CTh pa3InyHbIe
YPOBHU MPOTPaMMUPOBAHUS: MOJIb30BATENbCKUIA U CEPBUCHBIN.
B nosib3oBaTeIbCKOM YPOBHE COAEPXKATCS, KaK MPaBUIIO, TOJbKO
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HACTPOMKU MapaMeTPOB TEMIIEPATYPhI B IOMEIIEHUSX, IIPOTPaM-
MBI OTOMUTEIbHBIX KOHTYPOB U MTPOCMOTP HEKOTOPBIX MapamMeT-
POB: TeMIiepaTypa Ha yiIuiie, BpeMs paboThl KoTja. B cepBrucHOM
YPOBHE MPOrpaMMUPYIOTCS HACTPOMKU: TUIT OTOIMMTEILHOTO KOTJIA,
BUJ TOILJIMBA, TOPEIKa, BpeMst paboThl HACOCOB, CEPBOMPUBOIOB.
DTO NPUBOAMT K YIPOIIEHUIO MOJb30BaHUsI CUCTEMOIA yrpaBJie-
HMUSI TTOJIB30BATENIO U MPENOTBPAILAET BOZMOXHOCTD IMMOPUU 000-
pYyIOBaHUsI BCIAEACTBME HAPYIIEHUSI MMOJIb30BATEIEM CEPBUCHBIX
HAaCTpPOEK.

HexkoTopble KOMIAaHUH MPeNiaral0T NOAKJIIOYEHHE
OTONMUTEJbHOTO 00OPYNOBAHUSA K yNAJEHHOMY
ynpaByenuio yepe3 Uurepuer. Kak 3To nexaerca?

B 3TOM CciTy9ae MOXKHO M3MEHSITh ITapaMeTPhI paOOTHI CUCTEMBI
OTOIUICHUS U CJICAUTD 32 COCTOSTHUEM pabOTHI 00OpYIOBaHUS B
peXrMe TIOCTOSTHHOTO JOCTYTIA B JII000E BpeMsI M B JTIOOOM MecTe.
Monayb TSt TMCTAHIIMOHHOTO YIIPaBJICHMS KOTEJIBHOM YCTaHOB-
Kot (depe3 MoaeM 110 Tesre(pOHHOM IMHNN ) TIOKYTIAeTCS OTACIIBHO,
KaK OITIIHS. DTO CBSI3aHO C TeM, YTO B HACTOSIICE BpeMsI TaHHAS
(GYHKIIMSA — peIKOCTh ¥ CTOUT JOBOJBHO foporo. Ho y aToit pyHK-
LIMH €CTh PSII IpenMyIecTB. Harmprumep, BO3MOXXHOCTb KOHTPOJIH-
poBaTh pabOTY KOTEITEHOI BO BPEeMsI [UTMTEILHOTO OTCYTCTBHS (BEIb
JIrI00ast TI0JIOMKa MOXKET IIPUBECTH K pa3MOPaKUBAHUIO CUCTEMBI
1 TOPOTOCTOSIIIIEMY peMOHTY). TakKe MOXKHO IIPOBEPUTH pabOTY
YCTAaHOBKU JIM0O TIEPeIIPOTpaMMIPOBATh CUCTEMY, OOPaTUBIIICH
B CITeIIMAJIM3UPOBAHHYIO OpraHM3annio. B aToM ciydae cepBuc-
HBIII MHXXEHEP M3 CBOero odrca MOAKITIOUNTCS K Balllell cucteme
VIIpaBJICHUS, TIPOCMOTPUT BCE TTApAMETPhI, M TOJIBKO €CJIM OYIyT
00HapyKeHBI HETIOJIAAKM, BEICACT Ha MECTO 1 TIPOBEIIET COOTBET-
CTBYIOIINE PaOOTHI. DTO COKOHOMMT Ballle BpeMsI M ICHBTH.



faasa VIil. 2AEKTPUYECKMUE KOTADI
U OTONMAEHMUE SAEKTPUYHECTBOM




OOBIYHO BJIEKTPUYECKHE KOTJIbI UCTIOIb3YIOTCS /151 OTOTUICHUS
HEOOJIbIINX TTOMEIIEHUN UM KaK Pe3epBHbI UCTOYHUK TETUI0-
CHa0XeHNs B KOMOMHALIMY C KOTJIOM Ha IPYTOM BUJIE TOILIMBA. DTO
KOMITaKTHbIE, OECIITYMHbIE, SKOJIOTUYHbIE, HEIOPOTE B MOHTaXe
KOTJIbl. ToJbKO MoTpedasieMast 3JeKTPOIHEPTUS Toporas.

O06bI4HO UCNOAB3VIOMCS KOMOUHAUUU:

* NU3eJIbHBII KOTeJ IUTI0C dIeKTpUuIecKuii Kkotes. CTaHaapTHast
KOMOWHAIIMS, 3allUIIAIOT Bac OT «BHE3aITHO» 3aKOHYMBIIIEHCS B
HoBoroaHue npa3aHUKY COMSIPKU, 3aMep311Ieii B TOTUIMBOIIPOBOIE
coJisipke (KOTOPYIO BaM IpoAaBajd KOHEYHO Xe KaK 3MMHIOI0,
«EBpocTanmapT»), 3a0MBIIErOCs THIMOXO/a M 3aCOPEHHOTO TOII-
JIMBHOTO (bujibTpa (KOTesa TO HOBBIM, BCEro Tpu roga paboraer,
3a4eM €ro YUCTUTh?) U T. 1.

* Ta30BbI KOTeN IUIIOC 3JeKTpuuecKuili koten. KomOouHanus
YacTO MCIOJIb3YeTCsl «OXKUAAIOIIMMU rad». TyT cpa3y Jydiie He
MPOCUYMTATHCS CO CPOKAMU ra3rdUKallUK Ballero oobekTa (0co-
OCHHO BaXKHO MPU OOJIBIINX CTPOCHUSIX) U PEIIUTh, MOXKET Cpa3y
MOCTaBUTh HAAMYyBHBII KOTeJ U MCIIOJb30BaTh €ro 10 IMOPHI 10
BpEMEHU C IU3eTbHOI TopeaKoii?

* TBEPAOTOIIMBHBIN KOTEJ IUTIOC 3JIEKTpUYecKuii Kotea. OueHb
Xopolasi KoMOMHAaIMs, MO3BOJISIONIAs MOJIYIUTh KOMMPOPTHYIO
TeMInepaTypy B IOMe U ChAKOHOMMTb IeHbI'W. [IHEM 1 BeuepOoM BbI
MOJKJIabIBaeTe IPOBa B TOIKY, @ HOUbIO, KOTJa TBEPA0€ TOTUIMBO
MPOrOPUT, ABTOMATUYECKM HAaYHET paboTaTh 3J1EKTPUUECKUI KO-
TeJI, COrpeBasi 1OM U MOTPEOIsisl 2JIEKTPOIHEPTHUIO TT0 «<HOUHOMY»
Tapudy.

B HekoTOpBIX CUTYyaIUsIX, KOTAa HET BO3MOXHOCTH UCIOJIb30-
BaTh ra3 Wiu COJISIPKY, 2J1€KTPUUECTBOM OTAIIMBAIOTCS 3MaHUS 10
HECKOJIbKHMX ThICSTY METPOB. 3a4acTylo TaKasi CUTYallMsI CKaablBa-
€TCs1 B YepTe ropoa, Tie MpoTUB AM3ETbHOIO TOILIMBA «<BOCCTAHYT»
9KOJIOTH, a MPOBOJAUTD I'a3 3a4aCTyI0 CTOUT OTPOMHBIX J€HET WIu
MPOCTO HET TEXHUYECKOM BO3MOXKHOCTHU. JIJIsI 5TOro UCMOJb3YIOT
BJIEKTpUYECKUe KOTIbl MoLIHOCThIO 70 300 kBT, mpu Heobxoau-
MOCTU OOBEIMHSIS UX B KacKaf.

Dnexmpuuecmeo uau ouseabHoe moniugo?

Bribupast koTes, 4yacTo 3aJar0T BOMPOC, a YeM BBITOAHEN
OTamIUBaThCS: JAEKTPUIECTBOM WMJIM AU3EJIbHBIM TOILJIMBOM?
[aBaiiTe pacCMOTPUM BCE OCOOEHHOCTU M HIOAHCHI YCTAHOBKU U
9KCIUTyaTallii JAHHOT'O O00PYIOBaHUS.
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* Bo nepBbIX, 151 YCTAHOBKH 3JIEKTPUYECKOTO KOTJIa BbI TOJKHBI

00y1a1aTh HEOOXOAUMOM BbIACJIEHHOUN 2JEKTPUUECKON MOIIHO-
cThl0. /17151 TOrO, YTOOBI MOHSTh, CKOJBKO KMJIOBATT HEOOXOAMMO
JUTSI OTOIJICHUS BAlllero CTPOEHMSI, UCTIOIb3YITe MTPUOIM3UTE b~
Hy1o opmyiy 1 KBt Ha 10 M2, Tpu BBICOTE MOTOJIKOB 10 3 METPOB.
Bo MHOTHMX caloBbIX TOBApUIIIECTBAX HA JOM BBIACJSIETCS BCETO
4 xBr. [Tocneayoliyo MOIITHOCTb MpenjiaraeTcsl BEIKYIUTD.

* Heo0OxoammMocTh yCTpOCTBA IBIMOXO0/1a U TOTUIMBOXPAaHMJIUILA
JUTSI TU3EJTbHOTO KOTJIa M OTCYTCTBHME BCETO 3TOTO Y AJIEKTPUIECKOTO
Kotja. CTOMMOCTb KaIlluTaJOBIOXEHUI B CUCTEMY OTOILJIEHUS Ha
0a3e 2JIEKTPOKOT/Ia 3HAYMTEbHO HIKE KUAKOTOIUIMBHOTO.

+ beciryMHOCTb paboOTHI y 3JIEKTPUUECKOTO KOTJIa U TYpOUpPOBaH-
Hasl TopeJika y HalyBHOTO KoTia. Eciu TbIMOXO/ XKMIKOTOILTUB-
HOT'0 KOTJIa, KOTOPBIA paboTaeT OTHOCUTEIBHO IITYMHO, KOHCTPYK-
TUBHO TPOXOIUT BO3JI€ CMaJieH, Mbl PEKOMEH/yeM YCTaHOBUTH
LTYMOTJTYIIUTEb.

+ KomnakTHbIe pa3Mepbl 3JIEKTPUUECKOTO KOTJIa, BO3MOXHOCTD
HaCTEHHOT'O pa3MeILEeHUsI M OTCYTCTBHE HEOOXOIMMOCTH B OT/IEb-
HOM TOMELIEHUU KOTeIbHOM. Bce HeoOxonuMoe st paboThbl CU-
CTeMbI — PACIIMPUTEbHbIN 0aK U LIMPKYJISIHMOHHbBINM HACOC — y3Ke
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BCTPOEHBI B KOTEJI. PSIIOM ¢ KOTJIOM Ha XXMIKOM TOTUIMBE MOXKHO
pa3MeCTUTb EMKOCTb ISl ToruiuBa He 6oJiee 500 nutpos. s
0OJIBIIIETO KOJMYECTBA HEOOXOIUMO IPEIYCMOTPETh OTAEIbHOE
MOMEIIEHUE C XOPOIlel BBHITSKKONW M BO3MOXKHOCTBIO MOIBE31a
TOILIMBO3aIpaBIlMKa. J1a v caM XXUIKOTOILTUBHBIN KOTEJT Bbl BPSIIT
JIM TIOCTaBUTe Ha KyxHe. [ToHamoOUTCs OTaEIbHOE TTOMEIIECHUE.
M yem Gosbiiie oM, TeM OoJiee orpaBaaHbl 3Ta pacxonbl. Bee xke
KUJIOBATT SHEPIMU OT CXKUTAHMS COJISIPKM JIEIIeBie KUIoBaTTa
TeIia OT BJIEKTPUICCKOM MOIITHOCTH.

+ JIu3edbHBIIA KOTET TpeOyeT YUCTKU, T. €. PEryJISIpHOTO 00-
CIYXKMBaHUS KBaTU(PULIMPOBAHHBIMU CIECIIUATUCTAMM, a 3TO OT
400 mo 600 mosuTapoB B TOZ.

* PasHble TUIIBI KOTJIOB JIy4Ilie BCETO IPUMEHSTH C ITOr0I03aBUCH -
MOIi aBTOMaTHUKO, 5KOHOMSI IEHbI'M 1 TI0JTy4ast KOM(POPTHOE OTO-
IJICHUE U OTCYTCTBUE CKBO3HSIKOB Uepe3 OTKPBIThIC (DOPTOUKM.

IIpouseodumenu snexkmpuueckKux KoOmaoe.

MoxHo pekoMeHI0BaTh Yellckyto ¢upmy Dakon, npencrtas-
JISTIONIYIO Ha HallleM PhIHKE MOJIeNb 3JIeKTpuieckoro kotia PTE.

Ocobennocmu komaoe Dakon PTE:

* kol PTE-L 1o 10 kBT npounsBoasiTcs Kak B Tpexda3zHOM, Tak
1 B 0AHO(A3HOM UCITOJIHEHU U,

» kot1bl PTE ocHallleHbI pacluupUTEIbHBIM OaKoM 12 J1, IUPKYJIsI-
LIMOHHBIM YeThIpexcKopocTHbIM HacocoM WILO, ¢puasrpom, npeno-
XpaHUTEJIbHBIM KitarmaHoM; Komisl PTE-M u PTE -37... 60 — ump-
KYJISITUOHHBIM YEThIPEXCKOPOCTHBIM HACOCOM U (DUITBTPOM, KOTJIbI
PTE-L — tuxo paboTarolyMuy KOHTaKTopamu, 6osiee pa3padoTaHHOI
CUTHAIM3aLMel peXrMa 3KCILUTyaTalliu;

* aBTOMAaTHMYeCKas peryJMpoBKa pabOThl KOTJIa;

* KOTJbI CBbIllle 7 KBT ocHalleHbl IBYXCTYIIEHUYATON peryiu-
pPOBKOIi, a cBbIle 16 KBT — TpeXcTynmeH4aTol peryjaMpoBKOii
MOIITHOCTH;

* komibl PTE no 30 kBT npou3sBoasiTcs TakKe B BapuaHTe UCTTO-
HeHUs 0e3 paclIMpUTEIbHOIO 0aKa 1 KjlanaHa 0€301acHOCTH.

HTak, MOXHO cKa3aTb, YTO OTOIUICHUE DJIEKTPUYECTBOM SIB-
JIIeTCs 9KOJIOTMYHBIM, MUHUMU3UPYET IIepBOHAYAIbHBIE 3aTPaThl

Ha 000pyI0BaHUE U MOHTaXHbIe PAOOTHI U HE TpeOyeT OOJIbIIOro

MPOCTPAHCTBA JIJIS1 YCTAHOBKU.
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Puc. 65. Cucmema 6030yuir020 omonaenus ¢ RPUHYOUMenAbHOLL
yupKyasyueil 6030yxa, COBMeUeHHas ¢ CUCMEMOL MeXAHUYeCKOll
BEHMUNAUUU, NPUCOCOUHEHHOU K CUCmeMe MeNnA0CHAONCeHUs:

1, 2, 3 — BeIKITIOYATENIN; 4 — BBITSKHOM BEHTWISITOP, YCTAHOBJICHHBIIN B KyXHE
UISI TIEPUOANYECKOTO BKITIOUEHUST; S — BBITSIKHOM BEHTUJISITOP, YCTAHOBJIEH-
HbBII B BAHHOM KOMHATe U MpeAHa3HAYeHHBII TSI TEPUOINYECKOTO BKITIO-
yeHUs; 6 — BBITSDKHON BEHTUJIATOP, NMPpeIHa3HAYEHHbIN IS TTOCTOSTHHOM
paboThl; 7 — BO3AYXOBO/ IIPUTOYHOTO BO3ayXa; 8 — BEHTHJISILIUOHHbBIN KaHAaJ
Hapy>XHOTO BO3/1yXa; 9 — BO3IYyXOBO/ PELIMPKYJISILIMOHHOTO BO3/IyXa

Cuctema BO3/1yIIIHOTO OTOTIICHUS BKJIIOUAET BO3/1yX03a00pHOE
YCTPOMCTBO, MPUTOYHBIN BEHTWISTOP, YCTPOMCTBO IS OYUCTKHI
MIPUTOYHOTO BO3/TyXa, BO3IyXOHATPEBaTEb, CHCTEMY BO3IyXOBOIIOB
C TIPUTOYHBIMU OTBEPCTUSMU B BEHTUJIMPYEMbBIX TTOMEIICHUSX
JIOMa, BBITSDKHOM BeHTWIIATOp. CHcTeMa BO3AYIITHOTO OTOTIICHUS
JIOJDKHA COBMEIIATHCSI C CUCTEMOM MEeXaHMUYEeCKOW BEHTWIISIIIUN
MTOMEILICHUI IOMa, TPUCOEAMHEHHOM (puc. 65) VI He IPUCOEe -
HEHHOI1 (puc. 66) K CCTeMe TeTUIOCHAOXKEeHUS.

[pu ycTpolicTBe crcTeM BO3MYITHOTO OTOTUICHMS TOTTYCKaeTCs
MpenycMaTpUBaTh PELIMPKYIISIIMIO BO3MyXa B XXUJIBIX KOMHATaX
Joma. YctpoiicTBa /Ui 3a60pa peliMPKYJISIIMOHHOTO BO3ayXa He
cJleyeT pa3MeliaTh Ha KyxHe, B BAHHOM 1 Tyajiete. Crenyet npe-
yCMaTpUBaTh OUMCTKY PELIUPKYJISIIMOHHOTO BO3IyXa OT IBLIH.
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Puc. 66. Cucmema 6030yutHoeo omonaeHus ¢ nPUHyOUmMenbHoi
yupkyaayuei 6030yxa, COBMeUeHHAas ¢ CUCMEMOll MeXAHU4eCcKoll
BEHMUNAUUU, He NPUCOCOUHEHHOU K cUCmeMe MenN0CHAOMCeHUS:

1,2, 3 — BBIKITIOYATENN; 4 — BBITSKHOM BEHTUIISTOP, YCTAHOBJICHHBIN B KyXHE
JUTSI IEPUOANIECKOTO BKITFOUSHUST; 5 — BBITSIKHOM BEHTUJISITOP, YCTAHOBJICH-
HbIIl B BAHHOI KOMHATE U MpeaHa3HAYeHHbII TSl TEPUOJMYECKOrO BKIIO-
YeHUST; 6 — BBITSDKHOW BEHTUJISITOP, MpeIHa3HAYEHHBIN 1T TIOCTOSTHHOM
paboThI; 7 — BBICOKO PACIIOJIOXEHHbBIE PEIIETKH; 8§ — BO3AyXOHarpeBare/b;
9 — BeHTWJISILIMOHHBII KaHaJl Hapy>KHOTO Bo3ayxa; 10 — peryisitop TeMriepa-
Typbl; 11 — BEeHTUISILIMOHHBIE KaHAJbI; 12 — MPUTOYHBII BEHTUISITOP

B cucteme Bo3my1IHOTO OTOILIEHYSI, COBMEILIEHHOM C BEHTUJISILIA-
e, B CJlydyae 5KOHOMMYECKOM 11€71eCO00Pa3HOCTH, CIeAYeT MpeaycMa-
TPUBaTh YTUJIM3ALIMIO TeTIA BRITSKHOTO Bo3myXa (puc. 67).

OTBepcTrs AT TTOAAYM TETUIOTO BO3MYXA B XKIUTbIC TIOMEIIICHMS
JIOJKHBI 000PYI0BATLCS PETYJIMPYEMbIMU pelieTkaMu. Bee oTBeT-
BJICHUSI TIPUTOUYHBIX BO3YXOBOJOB, HE 00OPYIOBAHHbBIEC PETYJIM-
PYEMBIMU pELLIETKAMHU, TOJKHBI 000PYA0BATHCSI PETYIUPYEMBIMU
3aCJIOHKAMM C YCTPOMCTBOM 11 YKA3aHUS IMOJIOXKEHUS 3aCTIOHKU.
BeHTUASITOpBI TEIUIOYTUIM3ATOPbl U BCE KOHAEHCATOMPOBOIbI
JIOJKHBI YCTAHABJIMBATHCS B TOMEILIEHUHN C TTOJIOXKUTEJIbHOW TEM-
nepaTypou Bo3ayxa.

Pacxon mpuToYyHOTO BO3[yXa U €ro TeMmneparypy Ipu BO3-
IYUITHOM OTOTUIEHUM PACCUYUTBIBAIOT U3 YCIIOBUN KOMIIEHCALIUU
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Puc. 67. [Ipucoedunenue menioymuiu3ayuoHH020 azpeeama K Kamepe
nodoepesa 6030yxa:
1, 2, 3 — BBIKITIOYATEN; 4 — BHITSDKHOW BEHTWISATOP, YCTAHOBJICHHBIN B
KyXHe TSI IEpUOINYECKOTO BKIIOUEHUS; 5 — BBITSDKHOM BEHTUJISITOP, yCTa-
HOBJICHHBI B BAHHOU KOMHATE U MPeAHA3HAYECHHBII U151 IEPUOAUNYECKOTO
BKJTIOUEHUST; 6 — IPUTOUYHBIN BEHTUIATOP; 7 — BBITSKHOW BEHTUJISTOD; 8 —
TeIUIOYTWIM3ATOP; 9 — KaMepa pelUpKYJISLIUOHHOTO BO3ayXa

TEIUIONOTePb MOMEUIEHUSIMIA U pacXoja Terja Ha BEHTWISILIUIO
BCEeX MOMEILEeHUN U Ha 9KCOUIBTpALIMIO BO3AyXa YEPe3 Orpax-
JaloIIe KOHCTPYKIUMU.

TemnepaTypa MPUTOYHOTO BO3/AyXa, MOCTYMAIOIIErO B XKUJIbIE
MOMelIeHUsI, He ToKHa npeBbiiaTh 70 °C y Bo3gyxopacmnpene-
JIUTETbHBIX OTBEPCTHIA.

151 mpoexTupoBaHus, BbIOOpa 000PYIOBaHUSI, MOHTaXa U
TEXHUYECKOTO 00CTY>KUBAHUSI CUCTEMbI BO3AYIIHOTO OTOIJICHUSI
pEeKOMEeH/IyeTCsl IPUBJIeKaTh OpraHM3aluy, UMEIoIIue COOTBET-
CTBYIOIIIMI OITBIT.

OCHOBHOE OTAMYME BO3AYLLUHOTO OTOMACHMS
OT KAQCCHNYECKOro BOASJHOIO

[Tpu Bo3my1IHOM OTOTUIEHUM TTPOMCXOAUT HEMOCPEACTBEHHbII
HarpeB BO3[dyXa, pacIpeaeaseMoro mo MoMeneHusIM. OTo To-
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Puc. 68. Ipunyun pabomer cu-
cmembl 8030YUIH020 OMONACHUS

3BOJISICT CYIIECTBEHHO MOAHATh oomumii KITI cuctemsr 1o 95%
1 JOCTHYbh PeaTbHOI SKOHOMMH B TIPOIIeCCe SKCIUTyaTalliH.

Peanu3anmsg BO3OyIITHOTO OTOIIEHUS TIPU CTPOMTEIHCTBE
KOTTEIKHBIX TTOCEJTKOB ¢ SKOHOMMYECKOIN TOUKHU 3peHUS OoJjiee
BBITOJIHA IT0 CPAaBHEHMIO C KJTACCMIECKUM BOASTHBIM. OTCYTCTBYIOT
MeTaJJTIoeMKasi TpYOHasT pa3BOIKa M PaayaTOPhl, APKYJISTIIUOHHEBIC
HaCOCHI, paCIIMPUTEIbHBIC OAKH M T. 1.

Ecvt BBI pelmiin ycTaHaBIMBATh BO3AYITHOE OTOTUIEHNE KOT-
TeIKei, 00 3TOM CTOMT 3aAyMaThCs Ha 3Tarie MPOeKTHUPOBAHMS
nmoMa. Bo BpeMsT CTpOHUTEILCTBA OCTaBUTh BCe HEOOXOMMMBbIE HUTITN
U TeXHOJOTUYECKHUE OTBEPCTUS. DTO 3HAUUTEJIbHO obOjieryaeT
TAJTbHEHMIIYIO YCTAHOBKY BO3IYXOBOIOB M BCEr0 HEOOXOIMMOTO
000pyI0BaHUs.

MEUHLMN PaBOTbl CUCTEMbI BO3AYLLHOTO OTOMACHMS

OCHOBHBIM 3JIEMEHTOM CUCTEMbI BO3IYIIIHOTO OTOILICHUSI KOT-
TeIKa sSIBJISIeTCSl BO3MyxoHarpeBareib. OH paboTaeT Ha Ta3e WiIn
JIM3eJIbHOM TOILIMBe. B HeM Teruio, mojiydyaemMoe Ipy CXXUTaHUU
ra3000pa3HOro WK A1U3eIbHOIO TOTUIMBA B TOpEsIKe, IepenaeTcs B
TEIJIOOOMEHHMKE BO3/IyXy, HarHeTaeMoMy BeHTuIsiTopoM. [Tocie
OYMCTKHU B (pUJIBTPE FOPsTYMiA BO3IYX ITOCTYIACT B OTAILIMBAEMOC
MOMeIlIeHKE 110 Bo3myxoBoaaM. [1poayKThl cropaHus ra3a yaasisi-
I0TCs B aTMocdepy yepe3 AbiMoxoa. Bo3ayxoBoasl, mogatolime
TEIIbIA BO3AYX B MOMEICHUE, MOACOCINHSIOTCS K BO3IyXOHAa-
rpeBatenio. 3a00p OCTBIBIIETO BO3MyXa M3 MOMEIICHUS Ul €TI0
MOCJICAYIONIETO HarpeBa B IeYM HarpeBaTesis 00ecleunBaeT CU-
cTeMa BO3BPaTHBIX BO3AYX0BOIOB. TakuM 0Gpa3oM, JOCTUTAeTCsI
PELIMPKYJISILKS BO3ayXa B IoMelieHusx. [Ipu HeoOXxoaumocT
C TIOMOIIBIO OTKPBITUS CIIELMATBHBIX 3aCJIOHOK YacTh BO3IyXa
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MOXKET 3a6I/IpaTbCH C yJIu1bI. D10 0becneynBaeT BEeHTUISILIUIO O~
MEILLIEHUA. TaKYIO CUCTEMY MO>KHO MCITIOJb30BaTh B OTOITUTEIbHO-
BEHTUIALITMOHHOM PEXUNME.

TenAoreHepPaTop, BO3AYXOreHepaTop

B xadecTBe TerutoreHepaTopa Haubojee IPUMEHUM HAIlOJIb-
HBIM Tra30BbIA WM OIM3E€JIbHO-TA30BbIM HarpeBaTesb BO3ayxa C
BEHTUJISITOPHOI ra30Boii ropesikoii. [Toka ra3 He moaBeaeH, TaKOK
KOMOWHUPOBAHHBIN HArpeBaTEIb MOXET padOTaTh HA TU3€JIbHOM
TOIUIMBE. YCTAHOBJIEHHAs IM3€JbHAas TOpeJiKa JIErKo 3aMeHUuMa
Ha Ta30BYIO0.

BosayiiHoe oTomnieHrue 3aropolHOro A0Ma U KOTTEIKa UMEET
LIEJIBIA PSII TUTIOCOB, KOTOPBIE CIEJIAIM €TI0 MOMYJISIPHBIMUA CPEIU
YaCTHBIX JoMoBaaaenbleB [Tutepa u Mocksbl. OTorieHrEe BO3-
JTyXOM OCHAIIIaeTCsI COBPEMEHHBIM 000PYIOBAaHUEM U CUCTEMaMU
aBToMaTuKu. OHU MO3BOJISIIOT CACIAaTh €ro HaACXKHBIM U KOM-
(GOpPTHBIM B yIIpaBJIeHUHU. 3a CUET aBTOMAaTUYECKOT0 KOHTPOJIS
€ro0 MOXHO OTpPEryJiMpoBaThb Ha MOIAEePXKaHUE OTpPeneIeHHON
TeMIIepaTyphbl, BJAXKHOCTH U APYTUX ITapaMeTPOB.

OnHo u3 Hamboyiee OYEBUIHBIX JOCTOMHCTB 3aKJIIOYACTCS B
TOM, YTO 3TH CUCTEMBI He TPeOYIOT TpyO 1 panraTopoB. biaronaps
STOMY OHO He UMeeT IMPOOJIeM C MPOTEUKOI BoAbl. OHO pacIIupsieT
BO3MOXXHOCTH AM3aiiHa UHTepbepa JoMa. Kpome Toro, Bo3ayiHoe
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OTOIUIEHWE Ja9Yy M MTHAVMBUIYAJILHOTO JOMA ITO3BOJISIET UCITOIB30-
BaTh OKHA BO BCIO BBICOTY ITOMEILICHUSI.

Takas cucTeMa CUMTaeTCsI OTHOM M3 Hanbojiee SKOHOMHUYHBIX
M3-3a OTCYTCTBUSI TPOMEXKYTOUHOTO TeITIoHOcUTesI. Ee oTnmyaer
Beicokuii KITI. TIpuMeHeHue nporpaMMupyeMoii aBTOMaTUKU
B CHCTeME BO3IYIIHOI'O OTOIUIEHWS Ha TBEPAOM TOIJIMBE JAET
BO3MOXKHOCTb CHU3UTB Pacxoi oT 5 10 25 % TemnnoBoil SHEPIUM.
DTO MPOUCXOAUT 3a CYET 0CO00 pexkrMa IPU OTCYTCTBHUU JIOAEH
B XWMJIBIX TTOMeIIeHNsIX. Hanbobinass 5KOHOMUS JTOCTUTAETCS,
€CJIM JOMOBJIaIeJIbIIbI TIPEeIBAPUTEIILHO ITPOBEIN I'PAMOTHBIN
pacyeT BO3AYIIHOIO OTOIUIEHUS JoMa. Takast BaskHasT OIepariyst
BBITIOJTHSIETCSI HA CTaIUM IIPOSKTUPOBAHUS.

OToIJIeHE BO3AYXOM XapaKTepHU3yeTCs JOJTOBEUHOCTRIO 1 pa-
ooTtaet 60oJiee 20 1eT. Bo3MOKHO Hayaa0 aKCIIyaTaluy CUCTEMbI B
JII000e BpeMsI roia, Jaxe IMpy OTPULIATEIbHBIX TEMITepaTypax.
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faaBa X. CUCTEMbl OTONAEHHA, NTPUMEHAEMBIE
COBMECTHO C NEYHbIM OTONMAEHMEM




B HacTosiee BpeMst CJI0KUI0Ch HECKOJIBKO TUITOB MHIVBUITY -
aJIbHBIX MOCTPOEK: IOoMa ycaaeOHOro Tvma, KOTTeIXKH, CaJoBble
TIOMMKU, Ta4yHble CTpoeHUs1. TpeOoBaHMUs K HUM C TeIJIOTeXHUYe-
CKOI1 TOUKM 3peHUsI 3aMeTHO pazinvaroTcs. CanoBble U TadyHbIe
JIOMUKM MCITOJIb3YIOTCSI SIU30INYECKM, B OCHOBHOM B JIETHUI
nepuoa. PazHoCTh TeMIlepaTyp IMOMELIEHUI U Hapy>KHOTO BO3-
Jlyxa OTHOCUTEJIbHO HeBelrKa. HapyXHble CTeHBI TaKUX IOMOB
00BIYHO UMEIOT TEPMUUYECKOE CONPOTUBICHUE TEILIOOTAAYe OT
BHYTPEHHETO K HapY>KHOMY BO3IYXY.

B Takux momax He 00s13aTe/IbHO YCTaHABIMBAThH BOISTHOE OTOILIE-
HME, TaK KaK B 3UMHUIA TIEPUO/, KOT/Ia B JIOME HUKTO HE XXKUBET,
IpY MMHYCOBOIi TeMIIepaType Bo3ayxa, Boja B TpyOax 3amep3aeT
U TTIO3TOMY €€ HEeOOXOIMMO CIMBATh U3 CUCTEM WJIM 3aJIUBATh He-
3aMep3arollyIo KUIKOCTh (TOCOJI, aHTU(PU3).

Jlns TenocHaOXeHusl ycaaeOHbIX TOMOB U KOTTeIXel (¢ Kpy-
[JIOTOIUYHBIM ITPOXKUBAHUEM ) TIPEAYCMATPUBACTCS IIEYHOE, BOJISI-
HOE, 3JICKTPUYECKOE 1 BO3IYIIHOE (KOHBEKIIMOHHOE) OTOTUICHUE.
Hawubosee coBepIlieHHO 2JIeKTPUYECKOe OTOTUICHUE, XapaKTepy-
3ylolleecs psiIoM TOCTOMHCTB, B TOM YKCJIe — YI0OCTBOM PEryn-
pPOBaHMS TEIUIOBOM HArpy3Ku, OTCYTCTBUEM IPOMO3IKUX OTOIH-
TeJIbHBIX TPUOOPOB, BICOKOM TMTUEHUYHOCThIO. EAMHCTBEHHBII
HEJI0CTaTOK 3JIEKTPUIECKOTO OTOIICHUS] — HepallMOHAJIbHOE 1C-
T10JIb30BAHUE 3JIEKTPOIHEPI UM, TAK KaK 3JIEKTPOIHEPIHsl HAMHOTO
JIOPOXEe APYTUX UCTOYHUKOB SHEPruu. DTOT HEAOCTATOK yCTpa-
HSIETCSl UCIIOIb30BAHUEM CUCTEM C aKKyMYJIMPYIOIIEei BOISIHOM
€MKOCTBIO. B Tak1x crcTeMax aJIeKTpruIecKasi SHEPTUsT CITY>KUT ISt
HarpeBa TerutoHocuTe st (Bonbl). COBMECTHO € BOIASTHOM CHUCTEMOIA
OTOILUIEHMSI C TEIJIOTEHEPaTOPOM, pabOTaOIIMM, HallpUMep, Ha
TBEPIOM TOILIMBE, 11eJIeCO00pa3HO MIPUMEHEHHUE 3JIEKTPUIECKOTO
oToIieHUs. B 3TOM ciiydae B eMKOCTb JUIsI BOJIbI TEILJIOTeHEPaTopa
MOHTHUPYIOT TpyOuaThie aaekTpoHarpeBateau (TOHwI). Takoe
KOMOWHMPOBaHME CITOCOOOB MOIOrpeBa BOIBI IIPUAACT CUCTEME
0OJIBIIYI0 TUOKOCTD, ITO3BOJISISI B THEBHOE BPEeMsl MCITOJIb30BaTh
TBEPIOe TOIUIMBO, @ B HOUHOE — 3JIEKTPOIHEPIHIO.

JIs1 2JIeKTPUYECKOTO OTOTUICHUS JIYYIIMMHU 10 CAHUTApHO-
TMTMEHUYEeCKIM TToKa3aTe IsIM U IIPOTUBOITOXKAPHO 0€30IacHOCTH
CUYMTAIOTCS MacCJIOHAIIOJIHEHHBIC paauaTOpbl. DTU MEPEeHOCHbIE
MPUOOPHI UMEIOT 3aIIOJIHEHHYIO MacJIoM eMKOCTh, HarpeBaeMyto
TOHamu. I1pubopsl aBTOMAaTUYECKU BKIIIOYAIOTCS TPU OXJIaXK-
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JIEHUU Macjia HUXe HOPMbI M BBIKJTIOYAIOTCS TPU JOCTHKEHUU
BEPXHEro Ipejesia TeMIIepaTyphbl.

HHTepec npeacTaBIIsioT 3JIeKTPOHATPeBATE N C aKKYMYJISIIIACIH
TeIla TBEPIbIM OTHEYIOPHBIM MaTepHralioM. B KauecTBe Terio-
aKKyMYJIMPYIOIIIEro MaTepuaja MCILIONb3YeTCsl MarHe3UTOBBIM
KAPIHUY, KOTOPBIA pasorpeBaercs TOHamu mo temriepaTypbl
600—650 °C. BHyTpu mprbopa CMOHTUPOBAH 3JIEKTPOBECHTUIISITOD,
KOTOPBII ITPOIYCKAeT BO3MYyX Yepe3 KIIAAKy KUpIuya.

D} PeKTUBHBIM pelIeHeM MOXET OBITh U BJIEKTPOOTOIJIEHUE
C UCITOJIb30BaHUEM TEIJIOEMKHMX CPEICTB B CTPOUTEIBHBIX KOH-
CTPYKILIMSIX, TAK Ha3bIBaEMbI€ «TEILIbIC ITOJIbI». B 9TOM citydae, ipu
HCIOJIb30BAaHUM TI0JIOB, B HUX 3aKJIaJIbIBACTCSI JIEKTPOIIPOBO]I,
KOTOPBI HarpeBaeTCsl U IepeJaeT TEIIO0 aKKyMYJIUPYIOIIeMy
MacCHBY I10JIOB.

OObIUHBIC 3JIEKTPOHArpeBaTeln (JIEKTPOKAMUHBI MJIA Mac-
JISTHBIE paguaTOPhl) IPUMEHSIIOTCS B KAYECTBE TOMOJIHUTEIbHBIX
HMCTOYHUKOB TEILIA.

HawubGosnbliiee pacripocTpaHeHUE UMEIOT BOASIHBIC M BO3MYIITHBIC
(KOHBEKIIMOHHbIE) CUCTeMbI OTOTUIeHUS. [1pu OolleHKe TeIIoTeX -
HUYECKUX CBOMCTB TEIIOHOCUTEJIEH pellialoIMK IToKa3aTeIsIMU
SIBJITIOTCSI BecoBasi M 00beMHasi TETUIOEMKOCTb M TeMIlepaTypa.
B 3aBUCHMMOCTH OT KOJIMYECTBA TeTlJIa, COIEPXKAIETOCs B €AMHULIC
o0beMa, Boa MMeeT OOJIbIIoe ITperuMyIecTBO. Hampumep, mpu
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OOBIYHBIX IJISI CUCTEM OTOILIeHUSI TeMnepaTypax: Boabl — 80 °C u
Boznyxa — 70 °C — Tena0eMKOCTb BOAbI OOJbIIIE TEMI0EMKOCTH
Bo3ayxa B 4000 pa3. CooTBETCTBEHHO U OOBEMHBII pacxon ee,
HEOOXOIUMBII IS OTOIUIEHMS, B THICSYM pa3 MEHBIIE pacxoaa
Boszayxa. 11 Takoli CUCTEMBI TpeOyeTCs Topasio MEHbIIIee CeYeHUE
COCIMHUTENIbHBIX KOMMYHMKaLIMi. Bojibiiie 00beMbl HArpeToro
BO3/1yXa 3aTPYIHSIIOT €ro TPAaHCIOPTUPOBKY U pacIipenesieHre 1o
OTaruIMBaeMbIM IMOMeIeHUSIM. BMecTe ¢ TeM Bo31myX, KaK TeIuIo-
HOCHUTEJIb, UMEET U PSIJI IPEUMYIIECTB 110 CPAaBHEHUIO C BOIOM —
OH MepeaaeT Terio B MoMelleHue 0e3 yCTAaHOBKU OTOIMUTEIbHbIX
pru6opoB. 10CTOMHCTBA BO3IYIIHOIO OTOILICHUS OLIEHEHBI YeJI0-
BEKOM J1aBHO. MI3BeCTHO, UTO OTOILICHUE FOPSTYMMM Ta3aMu ObLIO
MePBBIM CITOCOOOM MCKYCCTBEHHOTO 000rpeBa XXuauila (KypHble
n30b1 B Poccun, B XVI B. — nmanatel MockoBckoro Kpewmist). B co-
BPEMEHHBIX CHCTeMaX BO3AYIIHOIO OTOIUICHUS] MaO3TasKHBIX
3MaHUI BO3MYX HArpeBaloT OOBIYHO B Kajopudepax — TeIio-
CcOOpHMKAX, B KOTOPBIX TEILIO IIEPEIACTCS BO3IYXY YepPe3 CTECHKH.
IT1oTHOCTB BO3ayxa npu cpeaHeii temmnepatype +70 °C mpuMepHO
B THICSIYY pa3 MEHbIIIE, YeM BOJIbI, II0ATOMY €T0 OXJIaXKIalolast
CMOCOOHOCTb 3HAaUMTebHO MeHbliIe (B 30—50 pa3), ueM 3TOT no-
KazareJb JUIST BOJIBI.

[IpenmyIiecTBO BOASIHOIO OTOILIEHMS 110 CPaBHEHMIO C BO3-
JIYITHBIM B TOM, YTO HE HY>XKHO MPUMEHSTh Hacochl. B BomsiHOM
OTOIJIEHUU MCIIOJIb3YeTCs] Hallop, BO3HUKAIOIINI BCAEACTBUE
OXJIaXKIEHUST BOJIBI B HArpeBaTeIbHbBIX PUOOpPaX.

TenAoreHepaTopbl, NPMMEHIeMbIe
AASl BOASIHOT'O OTOMNAGHMSA

TernAoreHepaTopbl AAS TBEPAOTO TOMNAMBA

HauGonee pacnpocTpaHeHbl YyTYHHBIC MJIM CTaJbHbIE BOIO-
rpeiibie KOoTiabl. YyryHHbIe Oojiee goaroBeyHbsl. KpomMe Toro,
OHU HAOMPAIOTCS U3 OTAETbHBIX CEKIIUIA, U MOXHO PEryJupoBaTh
UX MPOU3BOAUTEIHLHOCTb. PEMOHT KOTJIOB OOBIYHO CBOIUTCS K
3aMeHe MCIOPUYEHHOI ceKUMU Ha HOBYIO. CpOK CITy>KObI OKOJIO
20 netT. B xauecTBe TBEpIOro TOIIMBA MaJOJUTPAXKHBIX KOTJIOB
MpeIyCMaTPUBAETCSl KAMEHHBIM YroJib, aHTPALIUT, KOKC, a TAKXKe
OPUKETUPOBAHHOE TOILIUBO. [IpUMEHSIOT TOJILKO TOIKY BEPXHETO
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ropenus. [1py ncmoab30BaHUM IPOB, HEOOXOIUMO YBEIMUECHUE
BBICOTBHI TOTIKM, TaK KaK JPOBa TOPST, 00pa3ysl BHICOKOE TLIaMsl.
[Mpu ucrnonb30BaHUM Ta3a M XKUIKOTO TOTUIMBA 00s13aTe/IbHA 3aMe-
Ha TOTJIMBHUKA. Bce ManmouTpakHbie KOTJIBI UMEIOT HEOObIITe
KOHBEKTUBHbBIE TOBEPXHOCTH TEIJIOOOMEHA, a BCJIEICTBUE ITOTO,
BBICOKYIO TeMITepaTypy oTxonsmmx razon (250—400 °C), uto BMecTe
C OTOIUTEILHBIM IIUTKOM 3HAYUTEIBHO CHUXAET TeMIlepaTypy
OTXOAs11IMX ra3oB u yBeauuubaeT KIT/I.

HenocraTkom Bcex 4yryHHBIX KOTJIOB SIBJISIETCSI HEOOXOMMMOCTh
BPYYHYIO TTOEPKMUBATH MOCTOSTHHYIO TOJIIIVMHY TOTUIMBA Ha KO-
JIOCHUKOBOM pelleTKe.

[MoMuMO UyTyHHBIX KOTJIOB 11€1€CO00Pa3HO UCTIONB30BATh CTANTb-
HbIe CBapHble KOTIbIL. TOJIIIMHA CTATbHBIX TUCTOB 6—10 MMm. s
TOTIKM IPOBaMU BbICOTa KOTJIa yBeamunBaetrcs 10 700—800 mm.

[Mpu ucnoab30BaHUM TBEPIOTO TOTUIMBA, 0COOEHHO KAMEHHOTO
yIJISl ¥ aHTPALNTA, BOBHUKAIOT TPYIHOCTH C PO3XKUTOM, TaK Kak
9TO TOTUTMBO MMEET BHICOKYIO TEMTIEPATYypy BocIiaMeHeHus1. Eciun
B JIOM€ UMEEeTCsI Topeka Ha Oa/sIoHe C CKVMKEHHBIM Ta3oM, TO
PO3XUT MOKHO OOJIETYUTh, UCTIONB3YS CIIEUATLHOE PACTOTIOUYHOE
YCTpOICTBO. B aTOM Cciiyuae B cepennHy KOJIOCHUKOBOM PeleTKN
BCTaBJISIETCSI Ta30Basi TOPEJiKa, ¢ TOMOIIIbIO KOTOPOU U TTPOU3BO-
nutcst po3xur. [Tocae Toro, Kak TOTUIMBO pa3ropesioch, rOPENKy
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BbIKJI0YaoT. OnHako Haubosiee pacrnnpoCTpaHEHHbBIM BUIOM
TOIUIMBA B CEJIbCKOW MECTHOCTU OCTAIOTCS JpoBa — 6bICTpO «IIpO-
roparouiee» HH3KOKaHOpHﬁHO€ TOILIMBO, KOTOPOE ]_ICJ'IGCOO6pa3HO
C2KUTaTb B BBICOKMX TOITKaX IIAXTHOI'O THIIA, B KOTOPBIX TOIJIMBO
TOPUT JJIUTEIIbHOEC BPEMSI.

[430Bble TEMNAOreHePaToPbI

[TpOMBIILIEHHOCTHIO BBIMYCKAIOTCSI CTaJTbHbIE Ta30BbIC BOIO-
HarpeBaTelM, NMpeaHa3HauyeHHbIe I OTOILUICHUS U TOpsYero
BOAOCHAOXKEeHUS ycaaeOHbIX TOMOB M KOTTemxXeil. biaaromaps
MaJIOMy TMIpaBIMYeCcKOMY COIpoTHBIeHUIO antmapatel AI'B, AOI'B
MOXHO MPUMEHSITh B CUCTEMAaX UHAUBUAYATbHOTO OTOTUIEHUS C
€CTeCTBEHHOM LUPKYJIAIMe TeroHocuTes1. BomoHarpesarenu
CHa0XalTCsa aBTOMaTUUYECKMMU CUCTEeMaMM 0e30MacHOCTU U
peryImpoBaHusl, MOANEePKUBAIOIIMMU TeMIIepaTypy BOIbBI U 3a-
JIAHHBIN PEeXUM FOPEHUS.

lazoBbIe BomoHarpeBare/y T0KHBI 00CTYKMBATh JIUIIA, O3HA-
KOMUBIINECS C UHCTPYKIIMEN U OCHOBHBIMU MTpaBuIaMu Oe3oriac-
HO¥ 3KCIITyaTaluu IprudopoB.

YyryHHBIE CEeKIIMOHHBIC KOTJIBI, PeAHA3HAYEHHBIC TS CXKUTa-
HUS TBEPIOIO TOILIMBA, MOTYT MCITOJb30BAThCS U IS CXKUTAHUS
ro3000pa3HOro TOTUIMBA. JIJIsI 3TOro KOT/IbI CHA0XAaIOTCS MHXKEK-
IIMOHHBIMU TOPEJIKAMU HU3KOTO NaBJICHUS, KOTOPhIC YCTaHABIIN-
BalOTCS HA YPOBHE KOJOCHUKOBOM PEIIETKM, @ BMECTO TOIIOYHOM
JIIBEPKU YCTaHABIMBAIOT (PpoHTaNbHYIO TIUTy. K dpoHTaNnbHOI
IUTATE KPETITSIT MOABOASIINI ra30IIPOBO, TOPEIKY 1 IPUOOPHI aB-
TOMaTUKU. B KOTJ1ax ¢ pa3IMUHBIM YUCJIOM CEKIINI yCTaHABIMBAIOT
TOPEJIKU OIpeNeIeHHON TeIJIONPOM3BOAUTEIBHOCTU. YCTaHOBKA
KOTJIOB JIOITYCKAETCsI TOJBbKO B HEXKMUJIBIX TIOMEIICHUSIX 00BEeMOM
He MeHee 7,5 M®, IMEIOIINX BEHTUWIALUOHHBIN KaHan. KoTibl
MPUCOCIUHSIOTCS K BCTPOCHHBIM WJIM BEHTWISILIMOHHBIM JTBIMO-
xonaM. OO111as1 IJIMHA COSAMHUTEIbHBIX YUaCTKOB MEXKIY KOTJIOM
U JIMOXOIOM JOJKHA OBITh He 0ojiee 2 M, PAaCCTOSIHAE MEXIY
KOTJIOM ¥ CTeHaMU ITIOMEIIEHUSI — He MeHee 1 M, MeX Ty O0KOBBIMU
cTeHKaMmu Kotjia — He MeHee 0,5 m. [Tpokiagka coemMHUTETbHBIX
Y4aCTKOB JBIMOXOJIOB Uepe3 XKUIbIe ITOMEIIEHUS He JOITYCKAeTC .
B X0101HBIX MOMEIIICHMSIX COEAUHUTENBHBIE YIACTKU THIMOXOIOB
JIOJKHBI YTETUISIThCS.
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B kauecTBe TeraoreHepaTopoB MJIs CUCTEM OTOTUICHUST TaKXe
WCTIONIb3YIOTCST Ta30BbIe TIPOTOYHBIE BOJOHATPEBATENIN, HO Clie-
JIyeT YUUTBIBATH, YTO WX TETJIOTIPOU3ZBOIUTEIBHOCTD CIUIIKOM
Benuka. Kpome Toro, mpoTouHbie ra3oBble KOJTOHKU 00J1aIatoT
3HAYUTETLHBIM COTIPOTUBJIEHUEM MIPOXO/TY TETITIOHOCUTEJIS (BOIbI).
715t co3manust TOCTaTOYHOTO TUAPABINYECKOTO HAopa KOJIOHKY
cJIeyeT pacrojiaraTb HUXe OTOMUTETbHBIX TPUOOPOB — Ha MOy
TIOMEIIEHUS WU B TIO/IBAJIE, CTIEIIMaTbHO 0O00PYJOBAHHOM B CO-
OTBETCTBUMU C TPeOOBAHUSIMU OE30TTACHOCTH.

Perynstop Temmniepatypbl Ta30BOM KOJIOHKM TOJKEH ObITh Ha-
CTPOEH Ha TeMIIepaTypy HarpeBa, ycTaHaBJIMBAEMYIO B 3aBUCUMO-
CTH OT TeMITepaTypbl HAPY>KHOTO BO3MyXa.

[a30BO3AYLLHbIN KAAOPUDEP

[penHa3HayeH a1t 060rpeBa MOMEIEHUST MI0IIAAbo 10 30M?2.
Armapat He TpeOyeT CIIeIMaIbHOTO JbIMOX0/Ia, TaK KaK CHa0XKeH
CTEHHBIM KaHaJIOM, Yepe3 KOTOPHII yIaJIsSTFOTCST TTIPOIYKTHI Cropa-
HUS ¥ TTOAAaeTCsT CBEXUIA BO3IyX B TOTKY. Kamopudep obopymoBan
aBTOMaTHKOI 0€301TaCHOCTH, OTKJTIOUAIOIIIe B ClTydae HEOOXOIH -
MOCTH TojIavy Tasa.
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[a30BbIM KABMMH

IIpencraBnsier co00il OTOMUTENbHBIN TTPUOOP paLlMOHAIBLHO-
KOHBEKTUBHOTO THUIIa. [openka nHbpaKpacHOTo U3JTy4yeHUs ycTa-
HaBJIMBAaeTCs B KOpITyce KaMrHa. Bo3ayx /u1st ropeHUs MOCTyIaeT
yepes3 OTBePCTUS B IHE Kopryca. [IpomyKThl cropaHust OTBOISTCS
B IBIMOXOJ Yepe3 TEIUIOOOMEHHUK B MaTPyOOK 3agHEil CTEHKHU
KaMuHa. Yepes 11eseBbie OTBEPCTUSI B CTEHKAX KOPITyca BO3IYX
U3 TIOMEIIEHUS TTOCTYIaeT K CTEHKaM TeIJI000MEeHHUKA, Harpe-
BaeTCs U BBIXOIUT B IToMelieHre. KaMuH cHaOXeH aBTOMaTUKOM
0€e30IacHOCTH.

JIn1s1 60IBbIINX KOTTeIKEH 1 ycaneOHbIX TOMOB IPOMBIIIIJIECHHO-
CTBIO BBIITYCKAIOTCS Ta30Bble BOMOHATPEBATE M C TPUHYIUTEIbHON
LIUPKYJISLMER TeTIOHOCUTEIS. ATIIapaThl CHaOXeHbl aBTOMAaTH -
KOIf 0€30ITaCHOCTH U PeryJIupOBaHUEM TeMIIePaTyPHhI.

OTOonmTEABHbIE AannapPaThl Ha XMAKOM TOMNAMBE

[MpennasHayeHBI IS OTOIICHMS TOMOB Pa3HBIMM BUIAMU
KUIKOTO ToIrinBa (HehTenpoayKThl). [IpOMBINIIICHHOCTHIO
OCBOCHO MHOTO Pa3JIMYHBIX KOHCTPYKIINIT KOTIOB TSI CXKUTAHUS
KMIKOTO TOIIMBA. ATMapaThl pabOTaIOT CICIYIOIINM O0pa3oM:
JKHUIKOE TOIUIMBO Yepe3 103aTOp MOCTYIIAeT B TOPEJIKY, B KOTOPOU
HCTapsieTCsl; TOIUIMBHBIC TIAPhl B CMECH C BO3MYXOM ITOCTYMAIOT
yepe3 OTBEPCTHE B KOPITyce TOPEIKM 1 CTOPAroT B KaMepe cropa-
HUS; TIPOAYKTHI CTOPAaHUS TIepeaaloT BOAEe CUCTEMBI OTOTUICHUS
TEIUIOTY Yepe3 CTEHKU KaMephl 1 IBIMOTapHbBIe TPYOBI, 3aTeM Uepe3
ra300TBOMSIINI MaTPyOOK MTOIAOTCS B IBIMOXOI,.

KOM6I/IHI/IDOBGHHI3|€ OTOMUTEAbBHO-BAPOYHbIE
TEMNAOreHePaToPbI

B vHAMBUAYyaIbHBIX JOMaX MOXHO YCTaHABIMBATh TUTUTY IS
MPUTOTOBJICHUS TTUIIU U KOTeJl 17151 BOASHOTO oToruieHust. KoH-
CTPYKTHUBHO TUTMTA W KOTEJ TOJIbKO BHEIITHE O(OPMIIEHBI €IMHBIM
arperatom, HO pabOTaIOT OHM HE3aBUCHUMO JIPYT OT JIpyra, nMest
OTJIeJIbHBIE TOTITMBHUKY 1 000CO0JIEHHBIE TIMOXObI. bosee pa-
LIMOHAJIBHO UCTIOTh30BAHNE KOMOMHUPOBAHHBIX KOHCTPYKITUT TSI
TIPUTOTOBJICHUS TN U BOJSTHOTO OTOTIIeHUsI. B Takmx ammaparax
BOJIOTpEIfHBIE TETNIOOOMEHHUKH B BUJIe KOPOOOK JIJIsT BOIBI U 3MEe-
BMKOB BCTPAaWBAIOT B IBIMOXOJ TT€YW MW TUIUTHI. OTOTIUTETHHBIN
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COBpeMeHHble CHMCTEMbl OTOMAECHMA

Y TIULIENPUTOTOBUTENBHBIN GJIOK MOXHO 3KCILIyaTHUPOBaTh Kak
COBMECTHO, TaK U pa3fesibHO, YTO MPEICTABISET ONpeAeIcHHOE
yA0OCTBO [UTSI 3aCTPORIIIMKOB.

[ops4dee BOAOCHabxeH1e

Eciu cucteMa oToruieHUsl MHAMBUAYAJIBHOIO XXKUJIOTO J0Ma
BKJTIOYAET TEIUIOreHEPaToOp, Pa3BOISIIMIA BOISIHbIE KOMMYHMKA-
LMY C TTOAKJII0YEHHBIMK OTOMUTEIBHBIMU ITPUOOPAMHM, TO CUCTEMA
ropsiYero BOAOCHAOKEHMST OTIMYaeTcst TpocToToid. ITo cyiecTBy,
OHa COCTOMT M3 TEIUIOreHepaTopa C MOACOEINMHEHHBIM K HEMY
KOPOTKUM TPYOOIIPOBOIOM ISl HarpeToil Boabl. Topsiuee BogoO-
CHaOXeHMe OOBIYHO YCTpaMBaeTCs] B MHAMBUAYAIbHBIX JKUJIBIX
JloMax, 000pYA0BaHHBIX CUCTEMOI OTOIJIEHUSI CO CBOMM TeIlIore-
HepatopoM. CoBepILIEHHO eCTECTBEHHO JKeTaHUE 3aCTPOMIIINKA UC-
MOJIB30BaTh TEMIOTEHEPATOP CUCTEMBI OTOITJICHMST U JJISI FOPSTYETrO
BOJOCHAOKEHMST, YTOOBI HE YCJIOXKHSTh TEIIOBOE XO3SICTBO JOMa
YCTaHOBKOM TOIOJTHUTEIBHOIO TeIuioreHeparopa. JdeiicTBUTEb-
HO, TIPY YCTPOMCTBE ropsiyero BOIOCHAOXKEHMS 3a4acTyIO OO
TEIUIOreHepaToOp CIYKUT MCTOYHUKOM TeIia IS 00erX CUCTEM.
OpHaKo TaKoe pelleHKE He SIBIISIETCST 00s13aTeIbHBIM: COBMECTHOE
HCITOJIb30BaHMeE OHOTO TeIUIOreHepaTopa IJis OTOIIJICHMS U TOpsI-
Yero BOJOCHA0XEHMS UMeET OIpeaeeHHbIe Heya00cTBa. DTO 00b-
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

SICHSIETCSI TEM, UTO PEKUM TEILIOMOTPEOICHUST CUCTEM OTOIUICHUS
Y TOPSIYET0 BOAOCHAGXKEHUS CYLIECTBEHHO pa3nnyaioTcst. CUCTEMBI
OTOIUICHMS B TEUCHUE THSI UMEIOT CTaOMIbHOE TEILIOnoTpedIie-
HHE B TO BpeMsi, KaK ropsiuee BOIOCHAOKEHHE XapaKTepu3yeTcst
HEPaBHOMEPHOM Harpy3Koi ¢ pe3KO BBIPaKEHHBIMU «TUKAMU»
B YTpEeHHME U BeuepHue yachl. [109TOMY CYIIECTBYIOT CHCTEMBI
C pa3aebHbIMU TEIUIOreHepaTOpaMu ISl OTOIIJICHUST U TOPSTYETO
BOIOCHAOXEHMSI. YUUTBIBAasE HEYIOOCTBO OJHOBPEMEHHO 3KC-
MJIyaTalyy ABYX TEIUIOIEHEPATOPOB, TPUMEHSIIOT 3JICKTPUUECKIE
Y Ta30BbIe HATPeBaTEIIH.

TenAoreHePaToPbl AAS CUCTEM ropaHero BOAOCHaOXeHMs

BrlmyckarmTcsl MpOMBIIIJIEHHOCTBIO ABYX TUIOB: EMKOCTHOTO
U mpoToyHoro. EMKocTHBIE BomoHarpeBarte/y 00Jiee SKOHOMUYHBI
1 HagexXHbI. B HUX Boma rpeeTcst Mpoao/KUTeIbHOE BpeMsI 10 Ha-
yajia Bogo3abopa, M03TOMY TeILIONPOM3BOAUTEIHHOCTD TEILIOre-
HepaTopa MOXeT ObITh CHIKeHa. CXKUraHue TOTUTMBA B eMKOCTHOM
KOJIOHKE He TpeOyeT TIIATeJIbHOIO IMPUCMOTpPa, TaK KaK BOISHAs
€MKOCTh KOJIOHKHM BCErJa 3aIlojHeHa M HarpeTasi MOBEpXHOCTh
TONKU 3(hGEKTUBHO OXJIAXIAeTCsl BOAON. DTH KOJOHKU MOTYT
SKCILTyaTUPOBATHCS ¥ 0€3 aBTOMAaTUIECKOTO PEryJIMpOBaHUs IIPO-
1ecca ropeHus1. TormouHbIe YCTPOKCTBA KOJIOHOK IpeTHa3HAYCHbI
JIJIST CKUTAHMS TBEPIOTO TOTUIMBA, OMHAKO MOTYT OBITh Mepeo0o-
pyIOBaHbI Ha Ipyrue BUIBI TOIUIMBA. B ToM cityyae, eciiu B moMe
HMMEETCsI OTOIMUTENIbHAS T1eYb, MOXKHO YCTAaHOBUTH BOAOTPEITHYIO
KOJIOHKY B IIMOXO]JIC.

[IpoTouHble ra3oBbie BOJOHArpeBaTeJ He UMEIOT BOISHBIX
€MKOCTel, a Bo/a, Harpetasi B KOJIOHKaX, cpa3y IMOCTyIaeT K IMo-
Tpedurento. [1o3ToMy TeImIONpPOU3BOAUTEILHOCTh CKOPOCTHBIX
KOJIOHOK JIOJKHA OBITh CYIIECTBEHHO OOJIbIIICH, YeM €eMKOCTHBIX.
Pacxon raza 00JbIIMHCTBA KOJJOHOK CKOPOCTHOTO HarpeBa 3Ha-
YUTEIHHO OOJIBIIE, YeM OCTATIbHBIX OBITOBBIX FAa30BBIX IPHOOPOB.

CyliecTBeHHbIC TTPEMMYIIIECTBA UMEIOT JIEKTPOHArpeBaTelIn.
OHU ya10OHBI B 9KCILTyaTallMi ¥ S KOHOMUYHEBI. DJIeKTpOHAarpeBa-
TEJIU TIOAPA3ACIISIOTCS Ha CKOPOCTHBIC (ITPOTOYHBIC) 1 EMKOCTHBIE.
[IpenmoureHue ciaeayeT oTaaBaThb, HECOMHEHHO, EMKOCTHBIM,
MMOCKOJIBKY JIUISI HUX TPEOYeTCsl MEHbIIIasi MOIITHOCTb HarpeBaTeIst

B CPAaBHEHMU CO CKOPOCTHBIM.
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FAaBa XI




MPOEKTbl OTOMUTEADbHbIX NMEYEHA
(koHcTPYKUMKM B. B. CeAuBaHa)

Medb oTonmTeAbHas N2 1
Pasmep — 765x1020x2450 MM.
ITnomans oraminBaeMbIX ToMeleHuii ot 30 1o 40 m2.
MaxkcuMabHBII 00beM OTAIIMBAEMBIX ITOMELIEHNT — 120 M.
TomIMBHUK TeYn PyTepyeTcs IIaMOTHBIM KUPITAYOM.
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Puc. 70. Ileub omonumenwvuas Nel (koncmpykuuu B. B. Ceausana)
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CospemeHHue CMCTEMbl OTOMACHMA

[leus npeHa3HAYEHA JJIST BCEX BUIOB TBEPIOTO TOILIMBA (YTOJIb,
JIpoBa).
TernnoakkyMynsilyst CBblllle 24 4acoB.

Knanka

Ha 2 psimy ycTaHaBIMBarOTCS TTOMIYBAIO M IBEPKH.

Ha 5 psny nepekpbiBalOT MOALYyBaJbHYIO 1BEPKY.

C 5 Ha 6 psin ycTaHABIMBAIOT KOJOCHUK.

Ha 6 psiy ycTaHaBIMBAIOT TOIIOYHYIO ABEPKY.

Ha 11 psiay nmepekpbIBalOT TOIMOYHYIO ABEPKY.

Ha 13 psoy BHIKJIAOBIBAIOT MSTOYHBIC KUPITUYN W YCTAHABIIM -
BalOT KpYy>KaJjo JJis CBOJA.

A-A B-B

a7
g=
_35/—
[ 34 }—
] m—
Sy —
Sy —
I 30—
29—
F 28—
k27—
Fosl—|
Fasl— |
F 24—
k23—
F 22—
r 21—

|

Silsiin.

9
8
7
6
L s e
s |
3
2
1
0

Puc. 71. Ileus omonumenvnas Nel 6 paspesax A-A, b-b
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B-B
L a7 — N
s —o —
I35

34
33
32
31
30
20
28
27
26
25
24

- 23
F22
21
[~ 20
19
18
17
[ 16
15
14
F13
12

[[]]

11
F 10

a\”gv

T
O AN W AEGOON®O

Puc. 71. Ileub omonumenvras
Nol e paspese B-B
(npodoadicerue)

Ha 14—16 psimax dopmu-
pyeTcs Xaitno (BBIXOI ABIMO-
BBIX I'a30B U3 TOIUIMBHUKA).

Ha 16 psiy BeIpaBHUBAIOT
BEPXHIOIO YacTh CBOJIA.

5
Puc. 72. Knadxa omonumenvhoit neuu Nol

Ha 17—18 psigax BBIKJIaAbIBAIOT TOPU3OHTAJIBHBIC KaHAJIbI.

Ha 19—22 psimax BEIK/IaIbIBalOT BEPTUKATIbHbBIC IIIyX1e KaHAJIbI
(Konmaku) — 4 11T. ¥ 2 BepTUKAJIbHBIX KaHaIa JIs1 BBIXOAA TBIMO-
BBIX Ta30B pa3zmMepoM 120x120 MM ¢ TTogBepTKaMU.
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COBpeMeHHble CMCTEMbl OTOMACHMA

10

[

[

[

I Puc. 72. Knadka omonumenvHoii
: neuu Nol (npodoaycerue)

Ha 23—24 psinax nepeKpbIBaloTCsI KOJMaK/ U IeJIaloT TTOACOC-
HbI€ KaHJIbl — 2 IIT.
Ha 25—26 psmax BeIKJIAAbIBAIOT 2 TOPU30HTAIBHBIX KaHaJa.
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COBpeMeHHble CHUCTEMbl OTOMACHMA

16

17

13

18

14

15

Puc. 72. Knadka omonumenstoit neuu Nol (npodoasicenue)
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CospemeHHue CMCTEMbl OTOMACHMA

Ha 27—-28 psimax BbIKJIaabIBAIOT KOJMAKH.

Ha 29—30 psimax nmepekphiBaloT KOJMaKy U AeJaloT 2 MOoACOC-
HBIX KaHaJa.

Ha 31—32 psnmax BbIKJIaAbIBAIOT 2 TOPU3OHTATbHBIX JHIMOBBIX
KaHaJa.

20

[ [
[ [
[ [
I [
I [
[ [
I I

iy

22

Puc. 72. Knadka omonumensnoit newu Nol (npodoasicenue)
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COBpeMeHHble CHUCTEMbl OTOMACHMA

25

26

23

24

Puc. 72. Knadka omonumenvroii neuu Nel (npodoasicerue)
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COBpeMeHHble CMCTEMbl OTOMACHMA
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Puc. 72. Knadka omonumenwrou

neyu Nl (npodoascerue)
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COBpeMeHHble CHUCTEMbl OTOMACHMA

32

31

I I | 33

Puc. 72. Knaoka omonumenvroii
neuu Nel (npodoaxcerue)

208

Ha 33—35 psamax mepekpbi-
BaIOT KOJIMIAKW W 3aKaHIMBAIOT
KJIaKy TICUH.

Ha 34 psnmy yctaHaBIMBamoOT
TICYHYIO 3aIBIKKY.

C 36 psiga BBIKJIAIBIBAIOT JIbI-
MOBYIO TPYyOY.

Me4yb oTonmTeAbHasg N2 1A

Paszmep — 765x1020x2230 MM.
be3 nonnyBanbHO 1BepKU U
KOJIOCHUKOBOM PEIeTKU C Mpsi-
MBbIM (TOPU30HTAIBHBIM) TOIOM,
yHUBepcanabHasi. BeimonaHseT
byHkuMM pycckoil meuyu (rmpu-



COBpeMeHHbIC CMCTEMbl OTOMACHMA

34

I 35

Puc. 72. Knadka omonumensroii neuu Nol (okonuarue)

TOTOBJICHHE ITUIIY, BBITIEUKA, XJIe000YI0OUHBIC U3IEINS Ha TIOAY
B TOIUTMBHUKE). OTaIIUBAIOT TOJIBKO IPOBAMU.

4 nepBbIX Psiia OTCYTCTBYIOT, 5—6 Psijl BHIKJIAAbIBAIOT TAKXKE KaK
nymeun Ne 1.

C 1 mo 5 psanet u ¢ 10 o 35 psan KiragKa BeeTcs TaKUM 3Ke CIT0-
co00M, KaK M ITpH Kjaake mear Ne 1.

OTBepcTHs cIy>KaT WIS ITOIaYd BO3IyXa B TOIUIMBHUK. B TOITOY-
HO¥ nBepKe TpocBepieHbl 20 oTBepeThii 10 MM.

TommmHa cTeHOK DYTepOBKH YeTBEPTh KUpIda win 10 M.

Crnenudukanusa MaTepUaioB
oA Kaaaku oronuTeabHbIX mevyeir Ne 1 u Ne 1A

Kupnuy nonHorenbiii — 800 mT.
Kuprnuny mamor — 200 1.
JIBepka TormoyHass — 1 1T
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

[ 44
[-43
[ 42
[ 41
[- 40

39 I | |
[ 38 I | |
a7 [ I | | |

[ [ AT

I I
L / -

28
k27 [ [ [ 1

Puc. 74. Obpasey kaadku
WamMomHoll yymeposku
0MONUMENbHOU neyu:

1 — ngTOYHbBINA KUpNWY (T1T-
Ka) — Ju1st cobopa cBoja; 2 — Kup-
MUY IaMOT, pasMep 65x65x230
MM U3rOTaBIMBAETCS] U3 CTAH-
JAPTHOTO KUPIIUYa MapKu

Puc. 73. ITewb omonumenvnaa Ne I A LIB-5, IB-6

JIBepka noaayBaibHast — 1 1T.

JIBepka rnpoyucTHas 0oybinass — 4 IIT.

JIBepka npouyncTHas Manast — 2 wT. (st meuu Ne 1A).

KonocHuk — 1 . (o neym Ne 1).

Imuna — 200 xr.

ITecok — 400 kr.

Imuna orHeynopHasi — 25 KL

ITecoxk mamoTHbI — 50 KT

Bara mosotas KaoaMHOBast Wik BepMUKYIUT — 20 1 — 0,02 M3,

[TpoBosioka HUXpoMoBast TOJIIUHON [—2 MM — 20 M.

IMeun Ne 1 u Ne 1A pexoMeHayeTCs CTPOUTDH B ycaaeOHBIX Ka-
MUTAJIbHBIX JOMaX, KeJIaTeJIbHO OpeBeHYAThIX C MUHMMAaJIbHbIMU
TEIJIOMOTEPSIMU.

He pexomeHayeTcst CTPOUTD B JIETHUX CaIOBBIX TOMUKaX € 00J1b-
MMM TerionorepsiMu. Cpok 3KCIUTyaTalluy MPU COOIOAEHUMN
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COBpeMeHHble CMCTEMbl OTOMACHMA

! 6 pag
7 psn

8 paa

Puc. 75. Knadka
omonumenvroil neuu NolA

9psn

TEXHOJIOTUU KJIAJAKM M KadecTBa MPUMEHSIEMBIX CTpoiiMaTepua-
0B — 20 JIeT IpH YCIOBUU COOJIOACHUS TIPaBIII SKCILTyaTalluy
M yXOJIa 32 OYaraMm.

[Neyb oTonmTeAbHas N2 2

TonauBHUK 6e3 1IaMOTHOM (bYTCpOBKI/I, IIpeaAHAa3HAa4YCH OJI4
InpoTallyinBaHUA ApOBaMU. PCKOMCH,Z[YCTCSI CTPOUTHL B JAaYHbIX 1

S/ S/
/77777

—

|3

2
Puc. 76. O6pasey kradku
N €600a MONAUBHUKA NeHil:

\ 1 — KpyXaJjo nepeBsiHHOe;
! 2 — CBOJI apOYHBIIi;

3 — 1IaMoTHasl KJaaka
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

CalOBBIX JOMUKAX MEPUOANYECCKOTIO ITOJIb30BaHNAA. CpOK SKCILTYy-
aTallMy IIpU IIOCTOAHHOM I10JIb3OBAaHUMU OYaromM — 10 ner. HpI/I
NEpUOANYCCKOM IMOJIb30BaHNM O4YaroM B BLIXOJAHBIC THU — 20 et
npu yCJI0BUM NNPUMEHECHUA KaY€CTBEHHBIX CTpOﬁMaTepI/IaHOB u
COOJIIOIEHUS TEXHOJIOTU M KJIaJKH1, a TaKXKe HpaBHJ’[LHOfI QKCILTYy-

aTalyMu o4yara.

Oo6orpeBaemas rioianb nomenieHus: — 30—40 M2, o6beM Mo-

MeneHus 1o 100 m3.

Puc. 77. Ileub omonumenvnas Ne 2

212

TenmoakKyMyJaslus 10
12 yacos.
Pasmep 245x885x760 MM.

Cnenudukanusa maTe-
pHualioB

Kupnuy nonHorenbli —
550 .

JIBepka TormouHas — 1 mT.

JIBepka moaayBajibHass —
1 .

JIBepka mpourcTHas 00J1b-
mas — 2 IT.

JIBepKa mpoyucTHaAsI Ma-
Jas — 2 1T.

KomnocHuk — 1 mr.

Imuna — 200 xT.

Ilecok — 400 kr.

[lHa orHeymnopHast — 25 KT

[lecok mamotHbI — 50 KT

IIpoBosioKa HUXpPOM, TOJI-
muHoM 1—-2 MM — 20 M.

Knanka

Ha 3—4 psiny yctaHaBiuBa-
OT TTOAYBAIBHYIO ABEPKY.

Ha 5 pany noaayBajibHYIO
IIBEPKY TTePEKPBIBAIOT.

C 5 o 6 psin ycTaHaBIMBa-
10T KOJIOCHUK.



CospemeHHue CHMCTEMbl OTOMAECHMA

- / /

W

i
\_L// 3 pag [ 4 psip

/é/v /IA I 2
1
| I I I 5 pan | I I 6 psn

j% [ Iﬂ 8 psn

/% /7/%% /l
[ 1 1 9 psn \_lﬂ 10 psig
/4? % ﬁ 3 7 3
L1 [ | 1Mpaa [ |

12 pag

Puc. 78. Knaoka omonumenvroii neuu Ne 2:
1 — ma3 Ui KOJIOCHUKA; 2 — KOJIOCHUK; 3 — OIOPHbIC KUPITAIH
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COBpeMeHHble CHMCTEMbl OTOMACHMA

13 psa [ ] 14 psn
15 pan [
[ [ 17pmm |
4
| [ | 19 pn L] 20 pan
21 pag | | 22 pan
23 psg 24 psp
Puc. 78. Knaoka omonumenvhoii neuu Ne 2 (npodoaxcenue)

Ha 6—9 psinax ycTaHaB/IMBAIOT TOIOYHYIO ABEPKY.

Ha 12 psny BBIKJIaabIBaIOT OIMOPHBIE KUPITUYU TSI IEPEKPBITUS
TOIUITMBHMKA.

Ha 13—15 psggax nepekpblBalOT TOIUIMBHUK U (DOPMUPYIOT
Xaiio.
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CospemeHHue CHMCTEMbl OTOMAECHMA

|
)

25 pan

\
\

27 pan

Y
i
N

29 psan ( [

\

31 psa

A

33 paa

A
\

36 paa

Puc. 78. Knaoka omonumenvroii neuu Ne 2 ( okonuarue)

Ha 16—17 psmax BBIKJIAAbIBAIOT TOPU30HTAIbHBIC TBIMOBBIE
KaHaJIbl U YCTAHABJIMBAIOT IIPOYMCTHYIO ABEPKY.

Ha 18—20 psimax BbIKJIaABIBAIOT KOJIITaK M BEPTUKAJIbHBIN JIbI-
MOBOJ KaHall.
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

Ha 21—22 psipax nepekpbiBaiOT KOJIMAK U AeJaloT MOJCOCHbI
KaHaJ.

Ha 23—24 pspax BbIKJIaAbIBaIOT TOPU3OHTAIbHbBIE JTbIMOBbIE
KaHaJIbl M YCTaHABJIMBAIOT IIPOYMCTHYIO ABEPKY.

Ha 25—26 psimax mepeKpbIBalOT KOJIMaKM U Je1al0T ITOACOCHBINA
KaHaJ.

Ha 27-28 psgax BbIKJIaAbIBalOT TOPU30OHTAIbHbBIE JTHIMOBbIE
KaHaJIbl M YCTaHABJIMBAIOT IIPOYMCTHYIO ABEPKY.

Ha 29—35 psaax nepekpbiBaloT reub U OPMUPYIOT BBIXO JbI-
Ma B TpyoOy.

Ha 34 psaay yctaHaBIMBaIOT MEYHYIO 3aIBVXKKY.

C 36 psina BBIKJIaIBIBAIOT IBIMOBYIO TPYOY.

[Nedb oTonmTeAbHasg Ne 2A

XapakTepucTUKU Te XKe, 4yTo 1 y ey Ne 2. JlonomHuTenbHas
(GYHKIMS — YHUBEPCATbHOCTb. MOXET BBIMOJIHATh QYHKIMN
PYCCKOI MeYr — MPUTOTOBJIEHUE MUIIY B TOILIUBHUKE Ha TTOMY.
KoHcTpyKius Takas e 3a MCKIIOYSHHEM TIEePBBIX YeThIpEX Psi-
noB kinanku. [Topsmok Kiagku HaunmHaeTcst ¢ 5 psina. Ha 6—7 psamy
YCTaHABJIMBAIOT PSIIOM C TOMOYHOI ABEPKOI ABE MPOYMCTHBIE,
BBITIOJIHSIOIIME (DYHKITHIO TTOATYBaIbHOM ABEPKU — pa3Mep IBe-
pox 140x70 mmM.

KonocHuK He ycTaHaBIMBAIOT, HA €r0 MECTO BBIKJIAAbIBAIOT
MNEYHOM KMPIINY.

B TorouHoit nBepke cBepisites 20 oTBepcTrii & 20 MM.

B xianke mpuMeHSI0T MHOTO HETIOJITHOMEPHOIO KUPITUYa pas-
HBIX (OPM, KOTOpBIE HEOOXOAUMO 00padaThIBaTh (MMUJINTh) 00JI-
rapkoi Wid Ha KAMHEPE3HOM CTaHKe.

[Neyb oTonmTeAbHas N2 3

TaGapurel: BeicoTa — 1620 MM, mmpuna — 1280 MM, ain-
Ha — 1140 MM.

Ileur Ne 3A BeIMONHSIET Te K¢ (DYHKLMU, 9TO U Imeund Ne 1A,
No 2A. TTopsmok KilaaKyl TOIUIMBHUKA TaKOM Kak 1 meueid Ne 1A,
No 2A.

O6orpeBaemas rromamb 10 60 m2.

O0BeM 1o 150 m3.

HMeeT TeIIoBO3AYLIHYIO KaMepy (CYLIUIKY).

Cpok skcruryatauuyu — 20 JieT.
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CospemeHHue CHMCTEMbl OTOMAECHMA
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COBpeMeHHble CUCTEMbI OTOMAECHMNS
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Puc. 80. Ileub omonumensras No 3 6 paspesax B-B, I'-I" (npodoaicerue)

Cnenudukanusa MaTepuaion

Kupnuy neynoit monHoTenbiii — 8§00 mT.

Kuprnuy mramot L B-5 vmm B-6 — 200 1.
JBepka TormoyHass — 1 1t.

JBepka nogayBaibHass — 1 IIT.

JBepka rnpouyucTHas 6osblnast — 4 IIT.

[ Bepka rpourictHas Manast (s rmeun Ne 3A) — 2 mT.
KonocHuk — 1 mr.

[iuna — 250 k.

ITecok — 500 k.

MouioTast KaoJIMHOBas BaTa WM BepMUKYJIUT — 20 J1.
I1uHa orHeymnopHast — 25 KL

ITecok mamotHbI — 50 KT

Knanka

Ha 3—4 pspax ycraHaBIMBAIOT MOIAYBaIbHYIO IBEPKY, BRIKIA-
IBIBAIOT 30JIbHYIO KaMEPY ¥ TOPMU30HTAIbHBIC THIMOBBIC KaHAJIHI,
YCTaHABJIMBAIOT ABE ITPOYMCTHHIC TBEPKH.

C 5—10 psazn BBIKJIAOBIBAIOT TOTUTMBHUK U (DYTEPYIOT IIIAMOTHBIM
KHAPITUTIOM.

C 5 110 8 psn BEIKJIAABIBAIOT BEPTUKATbHBIC THIMOBBIC KAHAIBI
(KoJIITakm) M OITyCKAIOT M3 TOTUTMBHUKA BEPTUKAIBHBIN THIMOBOM
KaHall.

Ha 7—10 psmax ycraHaBIMBAIOT TOITOYHYIO IBEPKY.

218



CospemeHHue CHMCTEMbl OTOMAECHMA

1 psin

7
§/| | — 3P

L1 | | |

Puc. 8§1. Knaoka omonumenwvroii neuu Ne 3
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

| I [ | 8 psag

1 | | | [ 9paA

11 pag

12 psip

Puc. §1. Knadxa omonumenwvroii neuu Ne 3 (npodonsicerue)
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CospemeHHue CHMCTEMbl OTOMAECHMA

/ﬂ
1 [

Puc. 81. Knadka omonumensroii neuu No 3 (npodondicenue)
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COBpeMeHHble CUCTEMbI OTOMAECHMNS
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| 23 psin

24 psp, 25 pap

Puc. 81. Knadka omonumenwroii neuu Ne 3 (okonuanue)
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CospemeHHue CHMCTEMbl OTOMAECHMA

Ha 11—12 psimax nepeKpbIBalOT KOJMAKU U JeJ1aloT ABa MOJACO-
CHBIX KaHaJa.

Ha 12 psiay ycTaHaBIMBAIOT MSTOYHbIE KUPITMYM U AEPEBSIHHOE
Kpy»KaJio IJis1 BBIKJIaAKKM CBOJA TOTUIMBHUKA.

Ha 13—14 psnmax BbIKJIaAbIBalOT TOPU3OHTAIbHbIE AbIMOBbBIE
KaHaJIbl, yCTAHABJIMBAIOT MMPOYMCTHYIO IBEPKY.

C 12 no 15 psiabl BBIKJIAABIBAIOT CBOJ U JIeal0T B HEM IMOJCO-
CHBI KaHaJl.

Ha 15—17 psigax BbIKJIaAbIBalOT TOPU3OHTAIbHBII ABIMOBOM
KaHall.

C 16 o 21 psia BBIKJIAABIBAIOT TETUIOBO3AYIITHYIO KaMepy.

Ha 16 u 17 psimax ycTaHaBIMBAIOT ITPOYMCTHYIO IBEPKY.

C 20 o 23 psiabl MepeKpbIBalOT KOIMAKW U cCaMy TeYb.

Ha 23 psig ycTaHaBaMBaIOT 3aABUXKY.

C 24 psna BeIKJIAAbIBAIOT IBIMOBYIO TPYOY.

[Neyb oTonmTeAbHag N2 3A
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Puc. 82. [leub omonumenvras No 3A
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

TaGapuTsl: BeicoTa 1620x1280x 1140 MM 6e3 KOJIOCHUKOBOM pe-
LIETKH ¢ KUPITMYHBIM ITOI0M. BBITIOTHSIET AOMOTHUTETBHO (DYHK-
1IN PYCCKOI ITeyu. TOIIMBHUK UCIOJIB3YETCST KaK TOPHUIIO PyC-
ckoii rreun. [Topsmok Kitagky TOTUTMBHMKA, Kak y meun Ne 1A.

[Neyb OTOMMTEAbHas C AexkaHKkowm Ne 4

TaGaputer 2600x1100x1150 mm.

OGorpeBaemas riomanb 10 60 M2,

O6orpeBaeMblit 00beM 10 150 M.

Ha niepekpbliiy JieXkaHKM HACBIITAETCSI MBIThII ITECOK M KJIaaeTCsI
poroxa (komima). [1eub BBITIOJTHSIET 0310POBUTENIbHBIE (DYHKIIUM.
[Teun Ne 4A BoImoJIHSIET Te ke (DYHKLIMU, YTO U ITeuu 1A, 2A, 3A.
TOIIMBHMK 3TOM Ie4YU BbIKJIAIbIBAETCS 110 TAKOI XK€ TEXHOJIOT UM,
yto 1 neveir 1A—3A. Cpok akcrutyatanuu 10 20 JieT.

Y ocHOBaHMS MEUH ClieaHbl TEIUIOBO3AYIIHbBIC KaMePhl (ILIaH-
1bl). TermoakKyMyaMpyolast CltocooHOCTh — 24—36 4yacos.

5 A

Puc. 83. Ileub omonumenvras ¢ aexcanxoit No 4
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CospemeHHue CHMCTEMbl OTOMAECHMA
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

Cnenundukanusa MaTepuaion

Kupnuy neynoit momHoTensiii — 1200 .
Kupnuy mamotr — 200 .

JBepka TormoyHasg — 1 1it.

JBepka nogmyBasibHass — 1 1IT.
KonocHuk — 1 mr.

JBepka rnpouyuncTHas 6osbpass — 3 IIT.
JBepka npovyucTHas Majas — 2 IIT.
3angBukKa rmeyHas — | mT.

Dmna — 300 xr

IMecok — 600 kT.

Puc. 85. Ileuv omonumenvhas ¢ nexcanxoii No 44
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COBpeMeHHbIC CHMCTEMbl OTOMAECHMA

IMuna orHeynopHasi — 25 KL
ITecok mamotHbI — 50 KT.
ITecok MbIThIE — 100 KT.

[Neyb otonmTeAabHas N2 4A C AexaHKOM

Kinaaka

Ha 1-2 psimax BeIKJIaABIBAIOT IIAHIIBI.

Ha 3—4 psa ycraHaBiIuBaloT MOJAYBAIbHYIO IBEPKY.

Ha 3—6 psimax BBIKJIAABIBAIOT 30JIbHYIO KAMEpY.

Ha 5 psny nepekpbIBaloT MOATYBaIbHYIO ABEPKY.

C 5 Ha 6 psin ycTaHABIMBAIOT KOJJOCHUKOBYIO PEIIIETKY.

Ha 5—6 psimax BBIKJIaabIBalOT TOPU30OHTAIbHbIE TbIMOBBIE Ka-
HaJIbl U YCTAaHABAMBAIOT TPU MPOYUCTHbBIE ABEPKHU.

Ha 5 psaay HaumHalOT KJIaaKy TOIUIMBHUKA U (PYTEpPYyIOT €ro
IIAMOTOM.

C 7 o 10 psin BBIKIAABIBAIOT BEPTUKAIbHbBIE TIYyXUe KaHaJbI
(KoMmaKu), BBIKJIAAbIBAIOT BEPTUKAJIbHBIN MOABEMHBINA U OMY-
CKHOM KaHasbl. [TpomomkatoT KJIaaKy TOIUTMBHUKA U ero dyTe-
DOBKY.

Ha 11 psay nepekpbIBalOT TOMTOYHYIO JBEPKY.

Ha 11—12 psgnax ¢opMUpyIOT XaiijJo TOIUTUBHUKA.

[ [ [ [ [ I [ [ [ 3 pan

Puc. 86. Knaoka omonumenvroil neuu No 4A ¢ rexcankoii
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COBpeMeHHble CHUCTEMbl OTOMACHMA
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Puc. 86. Knaoka omonumenvroii neuu Ne 4A ¢ nexcarxoii (npodossicenue)

Ha 11 psny nenaroT moacocHble KaHajabl B KOJTUYECTBE 4 1IT; U3
TOIUTMBHMKA B BEPTUKAJIbHBIN MOIBEMHBIN THIMOBOI KaHall, U3
XaiiJla B KOJIMaK, MeXy TpeMsI KOJITTaKaMH.

Ha 13 psiay 3akaHUMBAIOT KJIaJKy TOTLIMBHUKA.

Ha 13—14 psaax nepeKpbIBaloT KOJIMAKX U TOIJIMBHUK.

Ha 15 psiay 3achInaroT MBITBII MECOK 15 JIesKaHKU.
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COBpeMeHHble CMCTEMbl OTOMACHMA
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COBpeMeHHble CHUCTEMbl OTOMACHMA

1 ] 20 psig pAA

( [ [ 21 pan A

z4 4 @
/ 28
I 25 pap psn

22 pan

Puc. 86. Knaoka omonumenvroti neuu No 44 c aexcanxoii (okoHuanue)

C 16 1o 21 psin BBIKJIaABIBAIOT ABIMOBOM KaHaI M 3aLIATHYIO
II€PEroPOIKY.

Ha 21 psa ycraHaBIMBaIOT IMEYHYIO 3aIBUXKKY.

C 23 psna HAYMHAIOT KJIaJKy ALIMOBO TPYObI.

CnanbHs getckas CnanbHs

7
?
/
|
2
?

KOMHaTa

Puc. 87. Cxema pacnonoscenus omonumenvroi
mpeyeonbHoil nevu No 5 6 nomeuwjeHuu
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CospemeHHue CMCTEMbl OTOMACHMA

MNeyb OTONMTEAbHAS TPeYroAbHas Ne 5

Tabaputsl: BeicoTa 2240 MM.
Jwnaronans 1400 Mm.
Karetsr 1 — 1050 mm; 2 — 1050 mm.

INeub npenHa3HaueHa It OTOIIeHUs ycaneoHoro goma. O060-

rpeBaeT miomianb 50 m? win oobeM nomeiteHust 120 m3.
TernnoakkyMynupyolast CrtocoOHOCTh A0 12 yacoB.

I1euyb ouyeHb Cc/IOKHA B M3rOTOBJIEHUU. [1JIsT ee KiTanKu Heo0X0-
JIAM TIpoeccroHa C OOJIBIIIMM OITBITOM PAOOThI Y MOJIb3YIOIIUIACS
Mpu padoTe JIEKTPOMHCTPYMEHTOM (OOJTapKOi MM KaMHepe3-
HbIM cTaHKoM). Cpok akcrutyaTauuu ney — 20 JeT.

|4s

7
1 4 |

o——

[, [ [ [ [

Puc. 88. Ileus omonumensvrasn mpeyeonvras Ne 5
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COBDQMCHHble CUCTEMbl OTOMAEHMNS

Cnenundukanusa MaTepuaion

Kupnuy neynoit monHoTenbiii — 8§00 wT.
Kupnuy miamotr — 200 .
Dmna — 200 xn

ITecok — 400 k.

JBepka TorouHass — 1 1irt.
JBepka nognyBasibHass — 1 IIT.
JBepka rnpoyuctHas — 7 WIT.
3anBuxkka 250x220 MM —1 mT.
KonocHuk — 1 wr.

IiuHa orHeynopHast — 25 KL
ITecok mramotHbIt — 50 KT
Bepmukynut — 20 1.
ITpoBosioka HuUXpoM — 40 M.

Knanka

1 1 2 psiabl BEIKJIAABIBAIOT CIUIOITHOM OYyTOBOM KJIAgKOI.

Ha 3 u 4 psimax BBIKJIaIbIBAIOT JBA TOPU30HTAIBHBIX THIMOBBIX
KaHaJIa M 30JIbHYIO KaMepy, YCTaHABIMBAIOT IIPOYMCTHBIC U IO/~
JTyBaJIbHBIC TBEPKU.

Ha 4 psmy BeIKIIaZpIBalOT OCHOBaHME TOIUIMBHUKA U3 IIIAMOT-
HOTO KHpIIKYa.

Ha 5 psiny yctaHaBIMBalOT KOJOCHUKOBYIO PELIETKY, BbIKJIA-
IIBIBAIOT BepTUKAJbHBIC KaHAJBI (KOJIIAaKM), TIEPEKPHIBAIOT MO -
IIy- BAJIbHYIO ¥ IIPOYMCTHYIO TBEPKH.

C 5 10 9 psiabl BRIKJIAABIBAIOT KOJIITAKH.

C 7 mo 10 psinpl ycTaHABIMBAIOT TOTIOUHYIO IBEPKY, Ha 11 psimy
JIBEPKY TTePEKPHIBAIOT.

C 4 1o 11 psia BEIKIAABIBAIOT TOTUIMBHUK.

Ha 10 u 11 psimax BBIKJIaAbIBAIOT XaliJIo.

Ha 12 11 13 psimax nepekpbIBaloT TOIUIMBHUK U BEIBOJST IBA BEp-
TUKAJIbHBIX KaHaJa, IeIal0T ITOJACOCHBIN KaHajl U3 TOIIMBHUKA B
BBIIIIEJICKAIIIe TOPU30HTATIbHBIC THIMOBBIC KaHAJIHI.

Ha 14—15 psapax ycTaHaBIMBAOT TPU MPOUYKUCTHBIE IBEPKU U
BBIKJIAIBIBAIOT TPU TOPU30HTAIBHBIX IHIMOBBIX KaHaJIA.

Ha 14 psany moacocHbIi KaHall MeHSEeT HallpaBJIeHUE C BEPTH-
KaJbHOTO Ha TOPMU3OHTAJIBHOE, MEPEKPHIBAIOT €T0 KUPITMIOM C
ITa30M.

Ha 16 psiny nepekpbiBaloT IIPOYMCTHBIE ABEPKU.
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COBpeMeHHbIC CMCTEMbl OTOMACHMA

1 psag

7 psagp

4 pap

Puc. 89. Knadka omonumensroii mpeyeonshoit nevu No 5

C 16 1o 20 psiabl BBEIKJIaABIBAIOT BEPTUKATbHBIC JHIMOBBIE Ka-
HaJibl U KOJIMAKMU.

Ha 21 u 22 psaax nepeKpbIBalOT KOJMaKu, AeJaloT MOACOCHbI
KaHal.
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

9 pag 13 psap

10 psap 14 pap

12 psap

Puc. 89. Knaoka omonumenvroii mpeyeonvroil newu Ne 5 (npodoascerue)

Ha 23—26 psimax BBIKJIaIbIBAIOT TPY TOPU30HTATBHBIX IBIMOBBIX
KaHajla MU YCTAaHABJIMBAIOT JIBE IIPOYMCTHBIC IBEPKU.

C 27 no 32 psiabl TepeKpbIiBalOT TOPU3OHTATbHbIE THIMOBBIE
KaHaJIbl U TIEPEKPBIBAIOT ITOJTHOCTHIO CaMy TIeYb.

Ha 32—33 psigax ycTaHaBJIMBAIOT IMTPOYMCTHYIO IBEPKY.
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CospemeHHue CMCTEMbl OTOMACHMA

22 pap

18 pap

19 pap

AR

"lr\\
>

Puc. 89. Knaoka omonumenvHoit mpeyeonvroil heuu Ne 5 (npodoascenue)

Ha 34 psany ycraHaBnmmBaioT 3aiBUXKKY pazmepoM 250x250 MM
C TpeMs IPOTUBOYTaPHBIMU OTBEPCTUSIMU.

C 35 psiaa BBIKJIAABIBAIOT IBIMOBYIO TPYOYy.

Ileus xenaTenbHO 0OAULIEBATH U3pA3LAMU WU TTPOYHOM TEP-

PaKOTOBOW TUIUTKOM.
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

29 pap

30 psg

27 pap

3Bpaa | | 34 pag o 35 pag i

Puc. 89. Knadoka omonumensnoi mpeyeonsHoil neuu Ne 5 (okonuanue)
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COBDGMCHHble CMCTEMbl OTOMACHMA

MpoeKTbl KOMOMHMPOBAHHBIX
OTOMMTCAbHbIX NEYeH

KoHcTpyKius neuu npemaycMaTpruBaeT BCTpaMBaHUE Ta30BOM
TUIUTHI, BBITSDKHOM BEHTWIISILIMK, BADOYHOM TUIMTHI, paboTaro-
1LIeil Ha TBEPAOM TOIUIMBE, YCTAHOBKY cylIuiaoK. B T1-o06pa3Hoii
HUIIIe BO3MOXHA KJIaJKa MapalieJIbHO C MeYblo MUHM «PYCCKOM
Meyn» ¢ AyXOBOW KaMepoi, IJie MOXHO FOTOBUTH JIloObIe 01012
HauyMHas OT IIAIIIbIKA U 3aKaHYMBasl BHITIEYKOM XJ1e000yI0UHOM
TTPOIYKIIUM.

[Meus oTamuBaeT momerienue a0 60 m? win 150 M3, Terutoak-
KYyMYJIMpYIOIasi CHOCOOHOCTb MEeYU CBhIIIE 24 YacoB.

Pa3sMmepsl: meun BoicoTa | BapuaHT — 2500 MM, 2 Bapu-
anT — 2000 mM.
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Puc. 90. Ileub omonumenvrnas ynusepcanvhas No 6
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

2300

1400

890

| 650 | 1050 | 650 |
I il I il

Puc. 91. Ileuv omonumenvnas Ne 6 [1-o6pasnas c donoanumensHoiMm
0bIMOX000M 0451 NOOKAIOYEHUsl 0YXO080U Kamepbl (MUNA «PYCCKasi Neub»),
Mmaweana, bapbexro, KONMUAbHU U320MOBACHHbIX U3 MEMANd
U (hymepoBaHHbIX WAMOMHBIM KUPNUHOM

Knanka

1—2 psimpl BEIKJIANBIBAIOTCS C MEPEBSI3KON B TTOJIKUPIIMYA Ha
I1-06pa3Hoe ocHOBaHUE CIUIOIIHOM OyTOBOU KIaAKU.

Ha 3, 4 psimax ycTraHaBIMBAOT IBE IMIPOYMCTHBIC 1 OMHY ITPOITYB-
HYIO IBEPKH. BEIK/TambIBalOT 1Ba IMapajjieIbHBIX TOPU30HTATBHBIX
1 ONVH OOBIYHBIN TOPM3OHTAIBHBIN THIMOBBIC KaHAJIBl. BhIKiia-
IIBIBACTCS 3aTHSISI KOMOpPKA.

CeueHne mapauieIbHBIX KaHaaoB 140x120 M.

Ha 5 psimy BEIKITambIBalOT OCHOBaHME TOIIMBHMKA (TIOX), yCTa-
HaBJIMBAIOT TOPU3OHTAJIBHYIO PEIIEeTKY, IEPEKPHIBAIOT YACTUIHO
TOPU30HTAJIbHBIC THIMOBBIC KaHAJIBI M BHIKJIAIBIBAIOT BEPTUKAIIb-
HBIE TJIyXME THIMOBBIC KaHABI (Komaku) ¢ 5 mo 10 psix BKITIOYn-
TEJIBHO.

C 6 110 12 psia BBIKJIAOBIBAIOT U3 IIIAMOTA TOILIMBHUK.

C 6 o 10 psi ycTaHAaBIMBAIOT TOITOYHYIO IBEPKY.

Ha 11—12 psimax riepeKpbIBaloT KOJITIAKU U IETal0T BEPTUKAIb-
HBIM IEPEXOIHON KaHaJl.

Ha 13—15 psnax rmepekpbIBaioT TOIUIMBHUK.

Ha 11, 12 psaax BBIKJIAABIBAIOT XailIo TOIUIMBHUKA W JIEJIAlOT
MOACOCHBIN MHXKEKIIMOHHBIU KaHaJl.

Ha 13, 14 psimax B psiI BBIKJIAABIBAIOT TOPU30HTATBHBIC KAHABI
1 YCTAaHABJIMBAIOT ABE IIPOUYNCTHBIC IBEPKU.
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COBpeMeHHbIC CMCTEMbl OTOMACHMA

1 psg

Puc. 92. Knadka omonumenvhoii yrusepcanvroil I1-obpaszroit nevuu No6
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

4 pap R L[]

- 6 pag

Puc. 92. Knaoka omonumenvhoii ynugepcanvHoli
[1-o06pa3znoil neuu No6 (npodonicerue)
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CospemeHHue CHMCTEMbl OTOMAECHMA

| 7 psagp

9 pag

Puc. 92. Knadka omonumenwvroii yHugepcanbHoil
[1-06pasnoti neuu No6 (npodoaxcerue)
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COBpeMeHHble CUCTEMbI OTOMAECHMNS
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C 15 1o 19 psin BeIKJIaAbIBAIOT KOJIMAKKU (BepTUKAJIbHBIE TIyX1e
KaHaJbl).

Ha 16 u 17 psimax genaroT mepeBal U BBIKJIAIbIBAIOT TOPU30H-
TAJIbHBIA KaHaJI.

Ha 21, 22 psipax nepekpbIBalOT FOpU30HTAJbHbIE KaHAJIbI U e~
JIalOT ABa MOACOCHBIX KaHaJja.

Ha 21 psiny ycTaHaBIMBaIOT A€PEBSIHHOE KPYXKaao ISl KIaaKu
ApPOYHOTO MEPEKPHITHUSI.

C 21 o 26 psin BBIKJIAIBIBAIOT BEPTUKAIBHbBIN KaHal CeUCHM -
eM 250x250 MM M yCcTaHaBIMBAIOT CTAJbHYIO TWIb3Y ¢ (paaHLEM

220 MM 1151 TOAKTIOUEHUS JOTIOTHUTEIbHBIX TPUOOPOB.

Psnpr ¢ 21—26 — cnioco6 KJIaaky MPOYHOTO MEPEKPHITUS U
YCTAaHOBKM BXOIHOTO IMaTpyOKa IS MOAKIIOUEHNSI 04aroB pas-
JIMYHOTO HAa3HAYEHMSI.

Ha 23, 24 psipax BbIKJ1aabIBalOT TOpU30OHTaIbHBIN KaHa [1-00-
pa3Hbli (POPMBI U YCTAHABIMBAIOT ABE MIPOUYMCTHBIEC JBEPKU.

C 25 1o 28 psia BBIKJIAAbIBAIOT KOJITAKHU.

Ha 29, 30 psaax Koinaku nepeKpblBalOT U BbIKJIAAbIBAIOT IO-
PU30HTAJIbHBIN KaHaI.

Ha 30, 31 psinax ycTaHaBIMBAIOT IBE MPOYMCTHBIE TBEPKU.

Ha 32—33 psanax nepekpbiBaeTcs [-00pa3Hblii FOpU30HTATbHbI
KaHaJl ¥ IeJIaloT BBIXO/ AbIMa B ABIMOBYIO TPYOY.

Ha 32 psaay yctaHaBauBaloT cTajibHble yroaku 130x30 MM, ajs
BBIKJIAJIKM JEKOPATUBHOTO MEePEKPHITUS MEUH.

Ha 35, 36 psimax BEIKJIaabIBAIOT JEKOPATUBHOE ITEPEKPHITHE TATH.

Ha 34 psiny ycTaHaBIMBAIOT 1Be KAMUHHBIE 3aIBUXKKU C TTPOTU -
BOYTrapHbIMU OTBEPCTUSIMU.

C 37 psima HaUMHAeTCs KJ1aaka JbIMOBOI TPYOBI.

C 23 psina MOXKHO CHU3UTD OOLLYI0 BBICOTY reun. He BeikIaabi-
Basl IBa TOPU30HTAJbHBIX KaHaIa U KOJITMaKU.

BricoTa ey cHU3UTCS A0 28 psIAOB U OYIeT COCTaBJSTh
2000 mm, a ipu 36 psimax coctasisieT 2500 MM.

MaHran yctaHaBAMBalOT Ha MOACTABKY M3 CTaJbHOIO yrojka
pa3mepoM 75x75 MM MPOM3BOJIBHOM KOHCTPYKIIMH, TIpeaycMaT-
pUBaloOIleil U3roTOBJIEHME APOBHUKA, MOJIOK IJIsI XpaHEHUS] UH-
BEHTapsl.

JIuueByto yacTh MaHrajaa 3aKpblBalOT MOJUPOBAHHBIM JIMCTOM
HepKaBelollel CTajlu, TM00 JaTYHHBIMU WJIM OPOH30BBIMU JIMC-
TaMU C YCKAHKOM U IPYTUMU YKPAIICHUSMMU.
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Puc. 92. Knadka omonumenvHoii ynueepcanbroll
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Puc. 93. Yepmeonc Puc. 94. Cnocob nodcoedunenus
nepexoono2o nampyoka: mpybul K 0blMOBOMY HAMPYOKY:

1 — crajbHas MJacTWUHA TOJLIMHON 1 — crajpHOMAaTPyOOK;2 — JABIMO-

4—6 MM; 2 — cTaJbHasi TpyOa (IMiib3a) Basg Tpyba (crampHast); 3 — [1-006-
& 220 MM TonIMHA CTeHOK 10—12 MM pasHasi  IocaaoyHasi  KpOMKa;
(IIpu TUJIb3e U3 HEpXKaBelollel cTaiu 4 — TeTIOU30JISIIMOHHBIN U TepMe-

C TOJIIUHOI CTeHOK OT 0,8 MM) TU3UPYIOLIUI MaTepua (KaoJauHO-
Basi BaTa)

IpuHoun padoThl YHUBEPCAJBHOTO oYara

PaboTa B pexuMe KONTHIBHH — C OYaKHOW TUIUTHI CHUMAIOT
IIaMOTHBIE OJIOKW, YOUPAIOT OMOPHBIN 070K (IMOAcTaBKa) IS
IAMITYPOB, Ha OYaXKHYIO TUTUTY HACBIMAIOT OMWIKY. B ToTuTMBHYKE
OYAXKHOU TUTUTHI Pa3XUTaloT APOBa, OMWIKU MOJ BO3ACHCTBUEM
HarpeBa OYaxKHOW IUIMThl HAYMHAIOT AbIMUTH. M TakuM obpa-
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Puc. 95. Memanauueckuii manean das hookaiouenus ecmpaugaemcs @ news No 6

30M KOMTSTCS MPOAYKTHI IMOJABEIICHHbIE B TOTUIMBHUKE MaHTaa.
JIBepKa TOTUIMBHMKA MaHTajla IpY 3TOM IIJIOTHO 3aKPhIBAETCS BO
n30exaHue MonaaaHus IbiMa B IIOMEILeHHE.

Pab6ota B pexxume MaHrana. B TOmIMBHUK MaHTajia ycTaHaBIM-
BalOT OMOPHBIN OJIOK IIaMOTHBIH (ITOJACTaBKa) IJIs IIaMITypOB, Ha
OYaXKHYIO TJIUTY BBIKJIaAbIBAIOTCS IIIAMOTHBIE OJIOKM, Pa3KUTaloT
JIpOBa B TOIUIMBHUKE MaHTajIa U TOTOBST IIAILIBIKY.

PaGota B pexxume 0apOeKio — Ha MOAY TOIUIMBHMKA MaHTraia
pa3KUTaIOT YU, YCTAaHABIMBAIOT pEIIeTKY 0apOeKIo Ha HYXKHYIO
BBICOTY B 3aBUCUMOCTH OT BUJa MMPOAYKTOB B CIIeIIMaJIbHBIC T1a3bl,
MPeayCMOTPEHHbIC B IIIAMOTHOM KJIaAKe TOTUTMBHMKA U TaK TOTO-
BT IIPOIYKTHI 0apOeKto. M0oXKHO TakKe yCTAaHOBUTH B TOTUIMBHUK
BepTeJI CrelMaJbHO U3TOTOBJICHHBIN AJIs1 TAHHOTO TOIIMBHUKA U
MIPUTOTOBJICHUS TPUJIECHA.
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Koprmye
JIBIMOCOOpPHUKA

Boponka

BUI COOKY

H Puc. 95. Memanauueckuii manean
0151 NOOKAHHEHUSI 6CMPaU8aemcs
6 neuv No 6 (npodoaxcenue):
1 1 — BOpOHKa KOHYcOOOpa3Hasi, BbINOJ-
HSIET POJIb FA30BOTO TIOPOTA U IS COOM~
il paHMst Caxku, KPEIMUTCsT Ha YEThIPeX
CTaJIbHBIX IITHIPSX — JUTMHOM
90 MM tuameTpom 10—16 MM paccTosiHUEe MEXIy KOPITYCOM BOPOHKHU M CTEH-
KaMU JbIMOCOOPHUMKA MaHTasia Mo nepuMerpy 70 MM; 2 — KMPITMY IIaMOT;

3 — KopITyc IBIMOCOOPHKMKA U CAMOTO MaHTajla — CTaJbHOI JIUCT TOJIIINHOM
4—6 MM; 4 — IITBIPH KPEIUIEHHsI BODOHKH; 5 — BBIXOIHOI MaTPyOOK C yIJIOT-
HUTEJIbHBIM KOJIBIIOM; JUTMHA YCTAHABIMBAETCS B 3aBUCUMOCTH OT BBICOTHI
YCTAaHOBKM MaHraa; 6 — KOJIbLIO Ha MaTpyoKe AJIs yIUIOTHeHUsI; 7 — BHYTPEH-
HsIsI TWJIb3a TIPUBAPUBAETCS K IBIMOCOOPHUKY; 8 — NeKOPaTUBHBII MeTaJTnye-
ckuit mucT; 9 — GonThl kperuteHust; 10 — kapkac u3 yroika 30x30 MM st Kpe-

jaeHus aucta; 11 — mamnyp
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Puc. 98. Ynusepcanvhwiii ouae nookawouaemes (6cmpausaemcs) k neuu N 6.
Manean — konmunvns — eapounas nauma (paspesvi A-A, b-b):
1 — xopmyc cTajJbHOI TOMIUMHON 4 MM; 2 — JABIMOBOM KaHaJl TOIIMBHUKA,
(OUaxkHOM TUIUTHI); 3 — ouaxHas IUINTA CTajlb TOJIIUMHONW [5—20 MMm;
4 — OCHOBaHHWE TOIUIMBHMKA JIUCT CTaJbHOW ToamuHoM 10 MMm; 5 — Kojoc-
HUK (4yTyH); 6 — IBepKa TOMoYHast (4yryH); 7 — IBepKa Mo IyBajibHast (4yTyH);
8 — ocHOBaHue oyara (JTMCT TOMIIMHOMN 1,5 MM); 9 — ra3oBbIii MOPOT (BOPOHKA);
10 — runb3a cranpHasg @ 220 mM; 11 — Hanpapisitolast ruib3a (IbIMOBOI MaT-
pyooK); 12 — mBepKa TOTUIMBHMKA MaHTana (HEepXaBelolllasi CTalb, JIATYHb,
OpoH3a); 13 — nepeaHsist 1eKopaTMBHAs CTeHKa (HepKaBerollasi CTajlb, JaTyHb,
OpoH3a); 14 — HarmpaBIsIONINe KPETUICHUS TIEPeIHeN CTeHKH; 15 — KupmuyHas
HerutoTHast hyTepoBKa; 16 — cbeMHbIe IAMOTHBIE 06JI0KM CHUMAIOTCSI TPH pabo-
Te B peXuMe KONTwibHM; 17 — mamnyp; 18 — cbeMHas nepeaHssi CTeHKa
IAMOTHAsI B CTAJIbHOM KapKace; 19 — cTeHKa NbIMOCOOpHUKA (CTaIb TOMIIMHON
4 MM); 20 — YroJIKM XeCTKOCTH W OIMOpHbIe; 21 — HarpapieHUe IBUKEHUSI
TIIMOBBIX Ta30B

B MuHM-nIe4n MOKHO TOTOBUTB JTIO0BIE OJ110/1a PYCCKOM KYyXHHU,
a TaKXKe >KapuThb HIAIUIBIKA, TOTOBUTH Ha peleTke 6apoexto, MOX-
HO YCTAaHOBUTb ChEMHBIN IpWiib. [dJ1s1 TOro, 4YTOOBI MOJIb30BATHCS
MeYbl0 HEOOXOMMMO XOPOIIO €€ MPOTOMUTh, YTOOBI KUPTUYHAS
(pyrepoBka Habpasia TOCTaTOYHOE KOJTMYECTBO TETUIOTH. OUNCTUTH
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TOTUTMBHUK OT 30JIbI M HECTOPEBILINX YT U MOXHO TOTOBUTh
nuiy. Kupnuunas ¢gyrepoBka MmomaepKuBaeT BHICOKYIO TEMIIE-
patypy B TeueHue 1,5—2 4acoB 1 Ha MPOTSKEHUU ellie IBYX 4aCcOB
TeMIIepaTypa MOCTENEHHO CHIKaeTcs. B 9T0 BpeMst ey MOXHO
HCITOJIb30BaTh KaK TYXOBKY [UIsl TOMJICHUS TIPOIYKTOB.

MpPAMOYroAbHbIC TOACTOCTCHHbIC NeYH

Takue nmeuu MoJIb3yIOTCS CIIPOCOM U B HacTosee Bpemst. Cy-
LIECTBYET MHEHUE, YTO YBEJIMUEHHUE PAa3MEPOB MIeUM BEICT U K YBe-
JIMYEHUIO OTAABAEMOTO €10 TeIlia. DTO BEPHO JIMIIIb B OTHOILIEHU
HAaKOIUIEHHUsI TeIUIa. A BOT TEeIJIOOTIaua He BCer/ia OIpaBIbIBacT 3a-
TpaThl TOrUIMBa. ECIIM ITpY 3TOM TOIIMBHUKY CKPBITHI 32 CUCTEMOIA
JILIMOOOOPOTOB M OHU He SIBJITIOTCSI HAPYXKHBIMU CTEHKAMU €YU,
TO BHYTPEHHHUE YaCTH MEeUM Pa30rpeBalOTCsl CUIIbHEE Hapy>KHBIX
cTeHoK. [Tocye 3aKphITST BHIOLIKY Iepeaaya Teria mpeKpaiiaeTcs.
HaxkormuieHHOe Terio yXoauT B IbIMOBYIO TpyOy. MajorabapuTHbie
TIeYy CO CTEHKaMu B '/,, '/, KUprnya pa3orpeBaroTcs HeOOIbLINM
KOJIMYECTBOM TOILIMBA U HAKOIUICHHOE TETUIO OTIAIOT B [IOMeELLIe-
nue. [IponoskureasHocTh TonkU 30—40 MUHYT, MACCUBHOM NeYun
1,5—24aca. Yem noJbliie TOMUTCS Me4b, TeM 00JIbIIE TEIJIa YXOIUT
B ILIMOBYIO TPYOYy.

OTOnNMUTEAbHASs MPSIMOYTOAbHaS NeYb

Konempykuyus. Pazmepsl ieun B ritaHe 51x89 cm, BeicoTa 238 cm.
B Heii MOXXHO cxKUTaTh J1I000€ TOIIUBO. TOIUIMBHUK PacioioxKeH
B HIDKHEM YacTH TeYH, er0 CTCHKU SIBJISIIOTCS M CTEHKaMM caMoit
TeYn, 9YTo odecTrieunBaeT HIDKHUM TTporpeB. JIpIMOBBIEC Ta3bl IMO-
CTYITAIOT B BEPTUKAJIBHBIN KaHaJI, OTPa3UBIINCH OT MEPEKPHITHUS.

Mamepuan. 15151 KJIanKu medu TpedyeTcs: Kupnud — 355 mITyK,
B TOM 4HcJie orHeyrnopHbii 110 mTyk.

Knanka meum mo paaam

1 psim — B TIepeIHEl YaCTH KMPITYX BBEIKJIAIBIBAIOT THIYKAMMU,
YIJIOBbIE KMPIUYM CKaJIbIBAIOT 10 */, KUPIUYa, a BEPXHUE IPAHU
2-X CpemHMX CTEChIBAIOT, 00pa3ysl OTKOC BHYTPb KJIAAKHU KO THY
3oabHUKa. OTKOC MoKa3aH Ha pa3pese 1o A—A. B 3agHeit yactu
psila IPOCTPAHCTBO MEXIY HApYXKHOUW CTEHKOI Meuu U 3aaHeit
CTEHKOM 30JIbHUKA 3aChINAIOT CYXUM MECKOM. 3aChINKY MPOU3BO-
JISIT 10 3-TO psiia BKIIOYUTENBHO.
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2-11 psia — MO LIEHTPY NepeIHEe CTEHKU CTaBIT MOIYBATbHYIO
JBEPKY. YIJIOBble KMPIMYM CIIpaBa U cJieBa OT Hee J10 /, KUpIuya,

OoCTajJIbHaY KJIaaKa U3 MOJTHOMEPHBIX KUPITUYE.
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Puc. 99. Omonumenvnas npsamoy2onvHas neuv:
1 — 30/bHMK; 2 — MoOAAyBajJbHas IBepKa; 3 — TOMOYHas ABepKa;
4 — yucTKa; 5 — mepekpbiiia; 6 — ABIMOXOAbI; 7 — KApOBOW KaHa;
8 — TormMBHUK; 9 — KOTOCHUKOBas penietka; 10 — mon
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3-i1 psan — mociie YKIAOKU KUPIUYEi 9TOro psiaa Haj mepes-
Hell 4aCThIO 30JIbHUKA KJIAIYT CTATbHYIO MOJOCKY JJIMHOM 35 cM,
LIMPUHOI 4 CM, KOTOpast SIBJISIETCST OMOPOiA TSl KUpITHJa, repe-

KPbIBAIOMIIETO YaCTb 30JIbHMKA Ha CJACAYIOIIEM PAIY.

4-11 psii — MepeKPhIBAIOT MEPEIHIOI0 YaCTh 30JIbHKUKA. B 3aaHeit

YJacTu psgaa rnecyaHyro 3aChbIlKy 3aKjaablBalOT KUPITUYOM.

5-if psii — Ha OTBEPCTHE HaJl 30JIbHUKOM KJIaayT KOJIOCHUKOBYIO
peteTky. CTecaHHBIE C3a1 U CIIEPEAN KUPITUYK 00Pa3yIOT OTKOCHI

IUTS CKAThIBAHUA YIJIEW HA KOJIOCHUKOBYIO PELIETKY.
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Puc. 100. Kradka omonumenvroil npsimoyeoavHol nevu
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6-11 psi — 110 LIGHTPY NIepeIHE I CTEHKM CTaBIT TOIIOYHYIO IBEP-
Ky. Kuprninuu 3amHeli CTeHKM CTeCaHbl OTKOCOM BHYTPb M1 00pa3yloT
C KUPIUYAMU NPEABIAYILETO PAlia OOHY HAKIOHHYIO TUIOCKOCTbD.

7-i1 — 12-11 psig — KJagka TOTJIMBHUKA.

13-i1 psin — K1aaKa BBIITYCKOB /1J1s IEpeKPbITHS TOTIMBHUKA. [Te-
PEIHIOI0 YaCTh OOKOBBLIX CTEHOK BLIK/IALIBAIOT U3 */, KUPINYA.
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Puc. 100. Kradka omonumensvroil npsamoyeonvHoli neuu (npodoadicenue)

260



CospemeHHue CMCTEMbl OTOMACHMA

14-ii — 15-i1 psipg — nepekphITHe Haa TOTUIMBHUKOM. B 3agHeit
YaCTH OCTaBJISTIOT OTBEPCTHUE, COSAMHSIIONIEE TOIIMBHUK C BEPTH-
KaJIbHBIM KaHaJIOM — XaiiJ1o.

16-i1 psim — CTaBAT MPOUYKMCTHYIO ABEPKY, C3a/1 €€ OJIOKUPYIOT
«ITOJIOBUHKOW», YII0KeHHOM Ha pedpo. [1oJKy 3a 1BepKOii ITOKPHI-
BAaIOT CJIOEM TJIMHOLIEMEHTHOTO pacTBOPA JIJIsT ITOJTHOM 30T
TOIUTMBHMKA OT PACTIOJIOXXEHHBIX BBIIIE IHIMOBBIX KAHAJIOB.

17-11 — 20-i1 psin, — Ki1aaka BepTUKaIbHbBIX IHIMOBBIX KAHAIOB.

21-11 — 22-1i psii — COENUHSIIOT TMTOIBEMHBIN THIMOBOI KaHall,
WAYIIMIA OT TOIUIMBHUKA, C OMYCKHBIM KaHaJOM. 3/1eCh I'a3bl U3
TOIIMBHMKA TIEPEBAIMBAIOTCS Yepe3 PacCeyuky, pa3iaeisiiolryio
KaHaJIbl, B CPEIHUI OMYCKHOM KaHaJl, 110 KOTOPOMY JIOXOIAT 10
18 psima, v yepe3 MOABEPTKY MOMNAAal0T B MEPEAHUI MOIbEMHBII
KaHaJ.

23-i1 — 24-i1 psig, — TIepeKphIBAIOT CPEIHUI U 3aIHUI KaHabI.

25-i1 — 26-ii psim — CTaBsSIT MPOYMCTHYIO ABEPKY Y OCHOBAHMSI
JILIMOBOM TPYOBI, B pe3yJIbTaTe 00pa3yeTcsl ITOBEPTKA OT CPEITHETO
KaHaJjia BTOPOTo sIpyca K IbIMOBOIi TpyOe.

27-11 — 30-i1 psig — KJagka IbIMOBBIX KaHAJIOB BTOPOTO sIpyca,
13 KOTOPBIX 3aJHUIA SIBJISIETCSI HAYaJIOM JbIMOBOI TPYOBI.

Ha 28-M psimy cTaBsIT EpBYIO BHIOLICYHYIO 3aABIXKY.

Ha 30-m psimy 3aBepialoT BTOpO¥ LMK 000POTOB. 31eCh IbIMO-
BbIE Ta3bl U3 IIEPEIHETO IObEMHOTO KaHaJIa IIePeXOIsT B CPeTHUIA
OIYCKHOI KaHaJI ¥, OITyCTUBIIIUCH 10 HEMY 10 ITOIBEPTKH, Ha 26-M
psIIy TIOCTYMAIOT B IBIMOBYIO TPYOY.

31-1i psit — KJIQAYT BBITYCKM IS TIEPEKPHIIIH TTEUH.

32-11 — 34-1i psig — nepekpsblia neun. Kupnuum KiagyT Tak,
YTOOBI OBUIM TIEPEKPHITH BCE BEePTUKAIbHBIC IIIBbI IIEPBOTO psiaa
MTePEKPHIIIIN.

Ha 32-M psany cTaBsIT 2-10 BbIOLIEUHYIO 3aIBMKKY. YCTaHOBKA
2-X BBIOIIEYHBIX 3aJIBKEK YMEHbILIAET Tertonotrepu rnevyu. [pu
OTCYTCTBMM 3a[IBMKEK Ha 32-M PSIIY CTaBAT KPYIJIYIO BBIOIIKY.

35-11 psan v Toclieayolne — Kiaaaka IbIMOBOI TPYOBI.

KAaaka AbIMOBOM TRYObI

TpyOa y mepeKpbITUs J0KHA UMETh Pa3aesKy (pacIylIiKy), pac-
IIUPEHHYIO YaCTh, KOTOPas BBIKJIAAbIBACTCS ITOCTEIICHHO.
1-¥4 psiA BBIKJIAABIBAIOT B «IIECTEPUK» — 6 KMPITUYEHA.
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

2-11 psIn — KMPITAY KOJIIOT Ha JIBE YaCTH 110 JUTMHE U YKJIaIbIBaIOT
HEKOJIOTBIMM YaCTSIMU BHYTPb. BOKpYT KJ1ayT KMPITMYHY IIAIIMSI,
yBeJIMUMBas pa3Mepsl Ha 12 cM.

3-1i psiI — BBIKJIAABIBAIOT U3 2-X PSIIOB KMUPIMYA, YI0XKEHHBIX
IJIAIIMSI, pa3Mep KJIalKy YBEJIMUMBAIOT elle Ha 14 cM.

4-11 pan — cHavaja KJIaayT B '/, KUpNMYa, pacKyIaabBast ux 1o
JUTMHE, a 3aTeM BOKPYT KJIaayT 2 psifa IIaIimsl.

5-1 psii — BBIKJIAABIBAIOT U3 3-X PSIOB KMPITMYA IUIAIIMST, pa3-
Mep pacIylliKy YBEJIMUHBAIOT.

6-11—8-ii psim — KiIaayT 0e3 yBeIMYEeHUsT pa3Mepa pacITyIliKu.
Bouioxus pasnenky, knaayt Tpyoy B '/, Kupnuya B npenenax
yepaaka.

KAaAKa BbIADDI, LLIEMKM, OFOAOBKA TRYObI

BbutoxuB TpyOy 10 KPOBJIY, KJIAAYT BBIAPY, IIEHKY, OrOJIOBKY
TpPYyOBI.

1-11 psim — BBITTOJHSIOT B 6 KUPITUYEH «IIIECTEPUK».
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17
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|
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pa3spernka (pacnyLuka)

Puc. 101. Yempoiicmeo dvimosoii mpyowvL
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CospemeHHue CMCTEMbl OTOMACHMA

2-ii psAl — €O CTOPOHBI CIyCKa KJIaAyT U3 */, KUPIIUYa, HaIycKast
nx Ha 60 MM Ha TpyOY.

3-i1 psig — KJIaayT Tak, YTOOBI IT0 TPEXYETBEPKAM ObLIH YJI0KECHBI
KUPIWYY TUTAIIMS ¢ HEOOJBIITUM YIJTMHEHUEM 3TON YaCTH.

4-i1 psim — UMeeT Ty 3Ke JJTMHY, HO YBEJIMUMBAETCSI IIIMPUHA KJIATKH.

5-11—6-ii psig — MAET pacIlIMpeHne KIaaIK1 BbIIPHI.

7-i4 psiji — TTOJTHOCTBIO BBIBOIUTCS HA KPOBJIIO M PACIIMPSIETCS 10
BCEM CTOPOHAM, KJIa[Ky BeIyT U3 KMpITMYa Ha peOpo U IUIaIMsl.

8- psim — KJIamyT Tak XKe, TOJIbKO C APYToii mepeBs3KOoii IIBOB.
Ha atrom ki1amka BbIIpHI 3aKOHUYEHA.

9-11 psii — KJIAAKY IIEMKK BBITIOJHSIOT B «IIECTEPUK» , KOJIYE-
CTBO PAOB ¢ 9-r0 1o 19-14.

20-11 psin — KJ1agKa orojioBka (MMeeT 2—4 psina), BEpXHUM psif
CKaIlIMBAIOT.

Psd 1 Psd 4 Psad 7
e
2 “
7R
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Psd 3 Psd 6 Pad 9
v A
= [
7Bz 7
- —
Puc. 102. Kaadka dvimosoii mpy6wr
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T-06pazHas OTOMMTeAbHas NeYb

Koncmpykuyus. Tleysb ynoOHa 17151 pacoIOXKEeHUS B IIEPEropoaKax
U TpeaHa3HaueHa JJIs OTOIUJICHUS OOJbIINX MoMmelneHuit. To-
IUIMBHUK TIpeIHAa3HAaYeH JUIST CKUTaHMS JII00O0ro BUAA TOILIMBA.
CTeHKU TOIUIMBHUKA SIBJISTFOTCSI CTEHKaMM T1eud. M3 ToIiuBHUKA
JIBIMOBBIE Ta3bl Uepe3 XaiijIo MOCTYMaloT B 3aaHI0I0 Kamepy. OTaaB
4YacTh TeMJa CTEHKAaM M OTPa3MBIIMCh OT MEPEKPbITUSI KaMEPHI,
rasbl OIyCKAIOTCsI BHU3 U TTOMNAIAI0T B TOABEMHbIE KAHAJIbI, COEIU -
HSIOIIIME 3aIHIOI0 KaMepy ¢ BepxHeit. OXIaauBIINCh e1ile OOJIbIIIe,
JILIMOBBIE Ta3bl OMYCKAIOTCS B KAHAJbI, COEIMHSIONIME BEPXHIOO
KaMmepy C IbIMOBOI TPYOOId.

Mamepuan. 1ns xnagku neyu Tpedyetcs 490 mTyK Kupuya.

1-i1 psig, — B mepeaHeit yacTu obpa3yeTcs JHO 30JbHUKA, KUP-
MUY, JIeXKaIIUiA B IIOAAYBAJIbLHOM IBEPKE, CKOIILIECH.

2-i1 psia — CTaBAT MOALYBaJbHYIO IBEPKY, B 3aHEI YacTu 00-
pa3yeTcs KaHayl, KOTOPBI C OAHOM CTOPOHBI 3aKPbIBAIOT IIIyXOU
CTEHKOW, C IPYroil — MPOYUCTHOMN ABEPKOM.

Puc. 103. T-o6paznas
OMONUMenbHas nevb
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COBDGMCHHble CMCTEMbl OTOMACHMA

3-i1 psim — KUPIIWYY B TIepeaHel BhICTYIAlOIIel YacTH BbIKJIa-
NBIBAIOT TaK, YTOOBI MPU KJIAAKe CIACIYIOIIETro psijfa coomonanach
TepeBsI3Ka BEPTUKAIbHBIX IIBOB.

4-1i psi — CTeHBI 30JIbHUKOBOI KaMepbl UMEIOT TOJIIMHY 18 cM,
yBeJMYEHUE TOJIIMHBI CTEHOK HEOOXOIMMO ISl TOTO, YTOOBI ITOCIIe
YKJIaAKU KOJIOCHUKOBOM PELIETKHA MEXIY €€ KpasgMU U CTEHKaMU
TOIJIMBHMKA He ObLIO 1Ieneil. B 3aaHelt yacTu HauMHaloTCs pac-
CEUYKM, OTIEJISIONIME MObEMHbIE BEPTUKAJIbHbBIE KAHAJII.

5-1i psim — yKJIagKa KOJJOCHUKOBOM PelleTKH.

6-if — 9-ii psim — B IepeIHe YaCTU BBIKJIAAbIBAIOT TOIUIMBHUK
C pa3Mepamu, YKa3aHHbIMU B TIJIAHE.

Ha 8-M 1 9-M psimax TOIUIMBHMK COEAMHSIIOT C XKapOBOM KaMepoiA.

10-7i psan — KJIaayT MepeKpbITUE Hall TOMTOYHOM IBEPKOIA.
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11-i1 — 13-t psim — yCTpOMCTBO MEPEKPHITUS TOIUIMBHUKA Ha
BBIITyCKAaX, B 3aJHE} YaCTU MPOJOKEHUE KITaIKU KapoBOit KaMepbl
U TMTOABEMHBIX KaHAJIOB.

14-i1 psim — co cTopoHbI (pacaga CTaBSIT MPOYMCTHYIO IBEPKY, B
nepenHeit yactu oopasyercs BepxHsis Kamepa. OTOpHbIi CTOJIOMK B
'/, KMpriyya pas/iesiseT ee Ha COOCTBEHHO KaMepy, COEIMHUTEbHbIE
KaHaJIbl U OCHOBaHME IIMOBOI TPYOHI.

16-i1 — 17-i psin — Kilagka JAaHHBIX PSAOB OTIIMYAETCS OT
MPEIbIIYIIMX TOJIBKO PaCIONOKEHUEM KUPITUYEH 115 TTepeBI3KU
BEPTUKAJIbHBIX LIIBOB.

18-1i — 21-1i psim — yepe3 ONMOPHbBII CTOJIOMK MPOKIAAbIBAIOT OCHO-
BaHUE pacCceYKU MEKIy BEpXHel KaMepoii U IbIMOBO TPYyOOId.

22-i1 — 23-i1 psig — TepeKphIBalOT HUXKHIOKO XKapoBYIO KaMepy.
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Puc. 104. Knadka T-obpa3znoii neuu (npodoaicerue)
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24-i1 — 25-1i psim — BepTUKAJIbHBIE TTIOAbEMHbIE KaHAJIbI TOCPE/I-
CTBOM TOPU30HTAILHOTO KaHala COSAMHSIIOT C BEpXHEI KaMepoid,
YCTaHABJIMBAIOT ITPOYMCTHYIO ABEPKY ISl YUCTKU TOPU30HTAIb-
HOTO KaHasa.
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Puc. 104. Knadka T-obpa3znoii neuu (npodoaicerue)
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26-1ii — 29-1i psim — YCTPOMCTBO MEPEKPHIIIM ITeUH.
Ha 28-M psiny cTaBsT BhIOIIEYHYIO 3aABUKKY, HaunHas ¢ 30-ro
psina, KJIaayT AbIMOBYIO TPYOy ¢ BHYTPEHHMM KaHaioM 25x13 cM.

OTONMUTEABHAS MPSIMOYTOABHAS NeYb YBEAMYEHHOM
TEMAOOTAAUM

Koncmpykyusa. IlpuMeHsieTcs 11 OTOIUIEHUs O0JIbIIMX TOMe-
weHui. [Teyb rmpocTa 1o ycTpocTBY, B HEif MOXKHO CXXUTaTh J11000€
TBEepI0€ TOTUTMBO. [IbIMOBBIE ra3bl M3 TOTUIMBHUKA TOTHUMAIOTCS
10 BEPTUKAJIbHOMY KaHaJIy, HO HE TOXOMIST 10 IEPEKPHIIIHN ITeUH,
a, OTPa3UBIINCH OT IPOMEXKYTOUHOTO ITEPEKPHITHSI, OITyCKAIOTCS 10
HH3a €YU, TIIe Yepes MOABEPTKY MOIMaaaioT B 3aHUM OTbeMHBIH
KaHaJl, 10 KOTOPOMY IOTHMMAIOTCS M0 IepeKPHIIIH reun. [1poiims
psii 000POTOB, Ta3bl YXOAST B ILIMOBYIO TPYOY.

Mamepuan. 11 knagku neau Tpedyercs 580 MITyK KUpITrya.
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Kraoka Takast Xe Kak y MpsIMOYTOJIbHOM OTOMUTEIbHOM MeYH,
3a UCKITIOYeHUEM 32-r0 U 36-ro psija, rie YyCTaHaABIMBAIOTCS [bl-
MOBBIE 3aIBHKKHU.

[Mevr MBMC noBbILLIEHHOTO Nporpesa

Koncmpyxuus. KapkacHast neub MBMC-61 umeeT HeOOJIbIIIME
pa3mepsl, HO IO TEeTUIOOTIa4Ye He YCTYNaeT MAaCCUBHBIM IevyaMm.
Pasmepnr neun 40x40 cM, BbicoTa 146cM. B ToruimBHUKeE reuyn

Psio 1 Psi0 2

Puc. 107. Kradka newu MBMC-61 nogoiiuenHoeo npoepesa
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CXUTAIOT JII000€ TBEPIOE TOILUTHBO. JIbIMOBBIE Ta3bl M3 TOTIMBHUKA
MOIHUMAIOTCSI 110 MePeAHEMY KaHay 10 MepeKPhITUsI, 3aTEM 10
3aJIHEMY KaHaJTy OIyCKAalOTCs 10 YPOBHSI MaTpyOKa, COSAUHSIIOILETO

Puc 10

Puc 14

Puc. 107. Knadxka neuu MBMC-61 nosvruenozo npoepesa (npodonicenue)
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T1eYb C ILIMOBOIA TPyOoii. [Teub MPUCOSAMHSIIOT K IHIMOXO/TY B CTEHE
WM K KOPEHHOI1 TpyOe.

Mamepuan. qns Knaakyu medun TpedyeTcs 55 IITYK KUpIiuya.
OcHoOBaHUEM TIeYH CIYKUT KPOBEJIbHAsI CTallb, ITO HEM CTEISIT CI0M
BOIJIOKA, CMOYEHHOTO B IIMHe. CTEHKM M TIEPeKPHITHE TOILIUB-
HMKa BBIKJIAJIbIBAIOT U3 OTHEYIIOPHOIO KMPITHYA.

Yemanoska newu. Kapkac rmeuyu ctaBsT IpsiMO Ha MOJI, CTPOTO
I10 OTBECY; €CJIM ITOJIbl IEPEBSIHHBIE, ITOJI ITeYb CTEJISIT acOeCT WIn
BOIJIOK, a CBEPXY JINCT KPOBEJIBHOTI'O XKeJje3a; Ha YIOJIKU, ITpuBa-
peHHbIe B HMXKHEM YacTu KapKaca, yKJIaIblBalOT OCHOBaHUE, Ha
HEM BBIKJIAbIBAIOT 1-i1 psif.

Knanka meun

2-11 psTo — BBIKJIAIBIBAIOT IIPOCTPAHCTBO TSI BHIIBIKHOI 30J1h-
HUKOBOI KOpoOKM. [TocaemyroIyto KJIIagKy BeayT 0 YepTeskaM 1
peabeHBIM N300pasKeHUSIM.

Meyb MBMC—63 ycrAeHHOro nporpesa

Paszmepoi. Pazmep neun Ha miaHe 52x52 cM, BbicoTa 155 cM.

Mamepuan. Ins knanku neuu tpedyercs 114 mtyk kupnuya.

Yemanoeka. Tledb IpUCOEAUHSIIOT K IBIMOXOY B CTE€HE WU K
KOpEeHHO#1 TpyOe. YcTaHoBKa Takas xe, Kak y neun MBMC-61.
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FaaBa Xll. OBOTIPEB NMOAA
B AEPEBAHHOM AOME




Teruibie moJibl U300peTeHkbI ke faBHo. Benukas Pumckas Mm-
nepusi Oblj1a 3HAMEHUTA CBOMMU POCKOIITHBIMU OAHSIMU C TOPSTUM-
MM UCTOYHMKAMU, MMOJOTPEBABIIMMU MPpaMOpPHbIe TToJIbl. B Hattu
JTHU COBCEM Heo0s13aTeIbHO UMETh FOPsTYMiA KJTI0U BO AIBOPE, YTOOI
HacJaXaaTbCss KOMGOPTOM TEILIbIX MOJIOB.

ToHKUI 37eKTprUUYeCcKuli KOBEP YKIaAblBaeTCsl MO LIEMEHT-
HbII, OETOHHBIM WM OepeBsiHHBIN 1o. CTerneHb Harpesa rnoJja
peryjupyercsi TepMopesie-TaiitMepoM ¢ BMOHTUPOBAHHBIM B TOJI
natyukoM. Takasi cucTtemMa moaorpesa Iojia Ha BAaHHYIO CPEIHUX
pa3MepoB 000iiIeTcsl BaM ropaso IelleBiie, YeM TpaaullMOHHas
CHUCTeMa OTOILJICHUSI.

Cucrema 371eKTpoInoaorpesa rnosja, o CyTv, O4eHb HallOMUHAeT
ajiekTpooaesiyio. OHa COCTOUT U3 TEPMOCTOUKHUX MPOBOAOB, 00-
BUBAIOIIMX OMOPHBIN, Hecyluit MaTeprai. CucteMa abCoMIOTHO
Oe3omacHa, MPocTa B YCTAaHOBKE UM 9HEPro3IKOHOMUYHA. Teruibie
TOJIbI YCIIELTHO 3KCILTyaTupytotcs B EBpornie u CeBepHoit AMeprike
yxe B TeueHue 10 neT.

TonuuHa Hecyllero MaTepuaa coctasisieT okoso 0,3 cM u ero
JIETKO ITPOJIOXKUTB IO TTOJIOM, He IOJHUMas ypoBeHb oJia. Pacxon
9JIeKTpo3Hepruu cocrasiseT ot 0,7 1o 1,4 Bt/kB.M. bosee Toro,
MPOM3BOIUTE/IN BBIITYCKAIOT «TETUIBIE ITOJIBI» B PYJIOHAX Pa3IMYHbIX
pa3MepoB, UTO OYEHb YAOOHO IIJIsI X UCIOJIb30BaHUS B KOMHATaX
HeCTaHAapTHBIX pa3MepoB. HekoTopsle (hrpMbl MpeiaraoT mo-
KYIIaTeJIsIM «TeIUIbIe TI0JIbl» B KBaJpaTax CTaHAApTHBIX Pa3MepOB
M 110J1 3aKa3. J{pyrue BBITYCKAIOT «TeTUThIE ITOJIbI» KaK B KBaJapaTax,
Tak U B pyJioHax. M kBampaTbl, U pyJIOHBI HY>KHO UCIIOJIb30BaTh IPU
YKJIaJKe LeJTUKOM, MOXKHO TOJIbKO pa3pe3aTh HECYILIUI MaTepual
IJ1s1 ipeonosieHus mperpaa. Ho HU B KoeM ciiyyae Helib3s Tepe-
pe3aTh TEpPMOCTOUKMIA TPOBO/I.

IIpu orpoMHOM MpeaoKeHUU Ha PbIHKE «TEIUIbIX MMOJOB»
MOTPEOUTEI0 TOBOJBHO CJIOXHO CIeaTh MpaBUJIbHBINA BHIOOP.
[Tocne ycTaHOBKU 2I€KTpUYECKasi CUCTeMa MOJ0rpeBa MOJHOCThIO
crpsiTaHa IOJ IMOJIOM Baliero noma. Jlaxke TepMopesie MOXHO
YCTaHOBUTD B KJIaJIOBKE, ITOCKOJIbKY OHO padoTaeT MoCpeaCTBOM
BCTPOEHHOTO B ITOJI JaTYMKa U HE U3MEPSIET TEMIIepaTypy B IIOMe-
1eHuu. «Teriblie moibl» C OMMHAKOBBIM PACXOI0OM JIEKTPOIHEP-
MW HarpeBaloT MOJI C OAMHAKOBOI CKOPOCThIO M 1O OAMHAKOBOM
TeMIrepaTyphl.
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Hakownel1, 60BIIMHCTBO TEPMOpPEJIE U TAMEPOB BBIITOIHSIIOT
CpaBHUMBIC (DYHKIIMU, TOSTOMY PEaTbHYIO Pa3HUILLY MEXIY pas-
JIMYHBIMU «TETJIBIMU MTOJIAMU» COCTABIISIOT ITPOCTOTA YCTAHOBKU
U YPOBEHb TEXHUYECKOM MOAIEPKKI TPOU3BOIUTE]IS.

Yro oBAeryaeT YCTaHOBKY «TeMAOTO MOAa»?

KoncTpykius u3 xBagpatoB uim pynoHoB? ITokymaiite KoH-
CTPYKIIMIO, KOTOpasi He MOTPeOYyeT MPOKIAAKN IBOMHOIO CJIOS
TTOJIOBOTO ITOKPHITHS (YacTO IIeMeHTa WM 0eToHa). bosee Toro, He-
CYyILIMiT MaTepHall (CTEKJIOBOJIOKHO WX APYTOil MaTepyal) JOJKeH
00pa30BbIBaTh CBOCOOPA3HBII 3aIIUTHBIN 30HT HaJl TEPMOCTOMKUM
MIPOBOMIOM, TaK YTO ITPYU HAHECEHUM IIEMEHTHOT'O TTOKPHITHUS Ha TTOJT
BBI HE TTIOBpeaNTE ero. Eciin ke TepMOCTOMKMIA ITPOBOJ 0OBUBAETCS
BOKPYT HECYIIIero MaTepuaia, HalmpuMep, CTeKJIIOBOJIOKHA, OIac-
HOCTB ITOBPEKACHUS TTPOBO/Ia 3HAYNTEILHO BO3PACTaeT.

TonmuHa TPOBOIOB ¢ HEHArpeBaeMbIM TOKOITOABOIOM, C II0-
MOIIIbI0 KOTOPBIX MOJOTPEBAIOIINE PYJOHBI MOIKIIOYAOTCI K
tepmopere. Mimute cambie ToHKME TIpoBoa (0,3 cM), ux Oyaer Tak
K€ TIPOCTO IMOKPBITH IOJIOBBIM IIEMEHTHBIM COCTaBOM, KaK 1 TEPMO-
CTOMKMIT ITPOBOJI, «TEIIOTO To1a». Ecu TomHa mpoBoaoB OyaeT
0oJIbllie, BaM TIPUACTCS BBICEKATh TSI HUX XKeJIOOKU B IIEMEHTHOM
IJTATE WX AeJIaTh TIPOMMJIbI B YePHOBOM IOJTY, YTOOBI KOHEUHBIH
YPOBEHb I10J1a OBLT POBHBIM.
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Jauna npoeodos ¢ Henaepesaemvim moxonodeodom. IIpoBoga
JIOJDKHBI OBITH TOCTATOYHOM UTMHBI, YTOOBI OHM JIETKO JOCTaBaIn
IIo TepMopesie 6e3 He0OXOIMMOCTHY pa3pe3aTh HECYILIMI MaTepua.

Texuuueckas noddepicka co cmoponnt npodasya. Iure moctaBLIM-
Ka, KOTOPBIi pa3paboTaeT rjiaH yCTAaHOBKU «TEILJIOTo IoJ1a» Ha 3aKa3
O] Ballly MJIAaHUPOBKY IIOMIAAN ToMa. Bbl JOIKHBI MTOHUMATh, YTO
TEIUIO MPAKTHYECKU HE PACIIPOCTPAHSIETCS T10 TTOJTY B Te MeCTa, T
«TETUIBII TTOJT» He TIPOJIOXKeH. B jtydiiiem ciryvae Terio pacnpocTpa-
HsIETCSI IPMMEPHO Ha 4 CM OT IPOBOIOB, HO He OOJIbIIIE.

CremoBaTteIbHO, MTPOKIAIBIBATh «TETUIBIN MOJI» HAMO TaK, YTO-
OBl B MOCJIEACTBUM He TIPUIIUIOCH CTOSITh TIe-HUOYIb C TEILIbIMU
MSITKaMU, HO XOJIONHBIMM MajibllaMi HOT. BHUMaHue K aeTaism
1 TOYHOCTh MPU pa3pabOTKe IIaHa YKJIAAKU «TeTUIOro Iojia» JaayT
BaM BO3MOXKHOCTh 3HAYUTETbHO COKOHOMUTD BPeMsl U IEHbIY TTPU
€ro yCTaHOBKE.

Kak ycrelHO NpoBeCTH YCTAHOBKY «TMAOTO MoAa»?

Yoenutech, 4TO y Bac €CTh XOPOIIIMIA OMMETP U TeCTEP Hepa3phIB-
HOCTH 3JIEKTpUUeCcKOii 1iernu. [IpoBepbTe COMpOTUBICHNE B LICTTH
3 pa3za: 10 yCTaHOBKM, TTOCJIE€ IPOKJIAIKM HArPEBaIOIIIEeTo JIeMEeHTa
TI0J1 CJIOM 1IEMEHTA 1 TTOCJIe YKJIAAKM IUTUTKU WK APYTOro IT0JI0BOTO
MOKPBITHUSA. [ TpOBEPKU pabouero COCTOSIHUSI CUCTEMBI COBCEM
Heo0s13aTe/IbHO HarpyKaTth ee HarnpsikeHuem B 110 B.

[MoxazaHust oMMeTpa JaayT BaM BO3MOXXHOCTb YOSIUTHCSI B TOM,
4TO KabeJIb HUTIe He MoBpexkneH. [IpoBepka Hepa3pbhIBHOCTH LIETIH
MMOATBEPIUT, UTO IIETTh HE TTPOIYCKAET TOK (KOPOTKOE 3aMbIKaHHE)
yepe3 U30JISILIMOHHBIN CJI0M, KOTOPBIM OTAESIET IIPOBOL C CEPACY -
HUKOM OT 3KpaHa 3a3eMJICHUS.

Ecnu Bel ymeeTe camu yKJIaabpIBaTh KEPaMUUECKYIO TUTUTKY, BaM
HE COCTaBUT TPYAa IPOJIOKUTD «TEILIBINA MOJI» 1 ITOABECTH IIPOBO-
na K tepMopeie. OgHaKo 4ToObl yCTAHOBUTH TEPMOPETIE U TaliMep
U TMTOJIKJTIOYUTD UX K «TEILIOMY ITOJTy», BaM IIPUACTCS TIPUTIACUTD
MpodeCCUOHATBHOTO 3JIEKTPUKA.

ITocne ycTaHOBKU «TEILIBII MOJI» IIPOYHO BOMIET B Ballly 3K13Hb,
Japsi BaM KoM(OpTHOE TeTI0 Kax/blii 1eHb. OH abCoMOTHO Oec-
LIYMHBIH, HEe BBI3BIBACT LIMPKYJISLIMU TEIUIOTO BO3yXa, KOTOPBIA
HeceT ¢ co00oit OaKTEpUU U MbLIb. ¥ HETO HET MEePeABIKHBIX dJie-
MEHTOB. «TeIliblil moj» He TpeOyeT TEKYIIIEro peMOHTa U TeXHUYe-
ckoro oocyxxuBaHusl. [LnaHupyeTe 11 BbI HOBYIO BAHHYIO, KYXHIO,
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COBpeMeHHble CHMCTEMbl OTOMAECHMA

3aCTEKJICHHYIO Teppacy WK MpeodpasyeTe MoABaIbHOE MOMEIICHNE
B KUJIO€, «TETIIbIA TOJT» OYIeT pa3yMHBIM PeLICHUEM JIJISl CO3IaHUs
KoMopTa B IoMe U SKOHOMUM 3JIeKTpo3Hepriu. CHCTeMy 3J1eKTpO-
MOJOTPeBa MoJjia MOKHO YCTAHOBUTD TMOJ TUTUTKY, KAMEHb, BUHWII,
KOBPOBOE TMOKPBITHE, TAPKET M JIAMUHUPOBAHHBIIA TIOJ.

JACKTPMUYCCKMM TENAbIH NOA

Cucrema «TeTuIblii oJ» — YHUKaJbHAasi BO3MOXXHOCTb CO31aTh
YIOT ¥ KOM(DOPT B TOMeE, a TAKXKE COXPAHUTD U IPUYMHOKUTD TETLIO.
[aHHas cucTeMa MOXKET UCIIOIb30BaThCs, KaK aTbTepHATUBA TTPU-
BBIYHBIM 000TPEBATEIbHBIM OaTapesiM, TaK U B KAYECTBE OCHOBHOM
CHUCTEMbI OTOTUICHUSI.

Cucrema KaberpHOTO 000TpeBa KPOBJIY U CUCTEMA TETUIOTO Mo
C MTIOMOMIBIO HATPEBATEJIBHOTO KAa0Ees 17151 TEILJIOTO MOJ1a MTOTyYnia
0OJIBIIIYIO MOMYJISIPHOCTD, TOTOMY YTO MO3BOJISIET UCKJIIOUUTD 00-
pa3oBaHUE HAJIEAU B XKe100ax, BOMOCTOKAX, 4 TAK XK€ B PA3JTUYHbIX
MecTax Ha Kposiie. [Ipo0ieMbl, BOSHUKAIOLINE C 3TUM SIBJIEHUEM
BECbMa OIMACHBI, 3HAYUTEIbHbBI 10 MHOTUM NTpUYMHAM. Bo3Mox-
HBII OTPBIB COCYJIEK, OOTBIINX JIEAOBBIX MACC CO3IA€T YTPO3Y IS
KU3HU JIIOAEH, JKMBOTHBIX U 1I€JIOCTHOCTU aBTOMOOUJICHA.
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Ha cerogHsHuii 1eHb OMHUM U3 CaMbIX OMYJSIPHbBIX, a IJ1aB-
HOE YIOOHBIX, aKceccyapoB IMpU 0hOPMJIEHUHN KaK 3JUTHOTO, TaK
U CPEIHETO XWIbsI CTAIM TeIUIble MoJbl. CUCTEMbI TETUIBIX MTOJIOB
C MCMOJIb30BaHUEM IPEIOIIEro, HarpeBaTeIbHOTO Kabeis IpUBHEe-
CYT B Balll 1OM JOTMOJTHUTEbHbBIN YIOT 1 KOMbOopT. KauecTBeHHbIN
KaOeJIbHBII 000TPEB I10JIa M KPOBJIY C IIOMOIIIbIO HArpeBaTeIbHOTO,
rpetolero Kabdess Ajs TEIIoro IoJja He TOJbKO oOecIieunBaeT
OINTUMAJIbHYIO TEMIIEPATYPy B MOMELIEHUH, HO U TO3BOJISIET 9KO-
HOMMTb Balllv CPEACTBA. YCTaHABUTb CUCTEMY TEILIBIN MOJT, MOXKHO
110 pa3yMHOM LIeHE.

DIEKTpUYECKUII HarpeBaTebHbIN TpelollIuii Kabelb ObIBaeT
JIBYX TUIIOB: HEMPEPHIBHOIO HArpeBa U CaMOPEeryIrMpyIOLIUics.
OTU ABa BUAAa UMEIOT pa3Hble XapaKTEePUCTUKM, UCITOIb3YIOTCS
B pa3HbIX yciaoBusx. K nmpumepy, ajeKTpuyeckKuit caMmoperyin-
pyloluiics Kabeab UCIOJAb3yeTCs, KaK MpaBUIo, B cCUCTEMax
oborpesa TpyoonpoBoAOB, KpoBiu. HarpeBaTenbHbIll Kabeb,
rperoluii Kabesib UCTIOJIb3YIOTCS B KabeIbHbBIX CCTeMaX 000rpeBa
BOJOCTOKOB.

Ecnu BBl peniniy yCTaHOBUTh TETUIbIA MOJI, MOHTaX CJIeIyeT
ToBepuTh NpodeccruoHanaM. ClI0XXHOE YCTPOMCTBO, MOHTaXa Te-
ILJIOTO I0J1a, 000rpeBa KPOBJIU, TPYO TpeOyeT akKKypaTHOTO, TOUHOTO
Moaxoja K ero ycraHoBke. Eciiv Bbl XOTUTe COKOHOMUTD BpeMsl, IO~
JIy4YUTb MHOTOJIETHIOIO TapaHTHUIO KaYeCTBa Ha Balll HOBBIM TeTUIbIIA
OJ1, TpeIoIInii Kabeab U 000rpeB KpOBJU, TPYO, MpHUoOpeTaiTe ux
TOJIKO B CITELIMAIM3MPOBAHHBIX Mara3nHax.

KabenbHas cuctema Temiblil 1MOJ 00ECIeUUT KaueCTBEHHbIN
00orpeB Balllero MoMelIeH!s1, 000TpeB TPyOOIPOBOJOB, 000rpeB
MOJIOB, TPYO.

KabenbHble cucTeMbl 000rpeBa, MOHTaXK TETUIOTO oJ1a, KPOBJU
HMMEIOT LIMPOKUIA CIIEKTP MPUMEHEHMUSI, OT MOHTaKa TEILIbIX MOJIOB
B KBapTUpe 10 oborpesBa TpyOOIIPOBOAOB, Pe3epPBYyapoB, KPOBIU
B IMTPOMBILIJIEHHOCTH.

O06orpeB BOIOCTOKA, TPYOOIIPOBOAOB, MOJOB OYEHb BaKHBIN
MOMEHT B CTPOMUTEJILCTBE U PEMOHTE 3AaHuil. [1py mpaBUIbHOM
MOJXO/Ie B OpraHM3alMy oborpesa TpyoornpoBoI0B, BONOCTOKOB
MOKHO COKOHOMUTH OYEHb MHOTO TeIlJIa U BpEMEHU, 3aTpauuBae-
MOTO Ha He CTaHIapTHbIE CUTYallMHU.

IIpemtaraemblii Kabesb ¢ SKpaHUPOBAHUEM SIBJISIIOTCST aOCOJTIOT-
HO 6€30IacHbIM, TPOBEPEHHBIM MPOAYKTOM. TaK KaK HampsiKEH-
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COBpeMeHHble CHMCTEMbl OTOMAECHMA

HOCTb 2JIEKTPUYECKOTO TOJIs Ha 1Ba MOPsIIKa MEHbIIIE TPeaeIbHO
JIOTTYCTUMOW HOPMBI.

TernAble MoAbl B BAHHOM KOMHATE

Bam OyneT oueHb MPUITHO BCTaTh OOCMKOM Ha KadeabHbI
T0JI B BAHHOI Y CAHUTAPHOM Y3J1€, €CJI Bbl YCTAHOBUTE TEILIbIC
TOJIBI.

DTO caMble pacIpOCTPpaHEHHBIE TTIOMEIICHUS, Ky/la yCTaHABITH -
BalOT TeTUIblil Tosi. Kak mpaBuWio, HAMOJIbHOE MTOKPBHITUE B TAKUX
MOMEUIEHUSIX — 9TO KepaMU4YecKas IIUTKA, TPOYHOE U YIO0OHOE
MOKpPBITHE, €ro Jerko youpats. Ho y Takoro moxkpbuITUsI OJVH
OOJTBITION MUHYC — XOJIOMHBIN TI0J1. C TTOMOIIIBIO HAIITAX TETITBIX
MOJIOB MOXKHO JIETKO YCTPAHUTh 3Ty mpobieMy. Tak Kak IMIMTKa
00J1aJaeT OYEHb XOPOLIEl TEIJIOMPOBOAHOCTHIO, UMEHHO Ha HEell
JIy4llle BCETO OUIYIIAETCS TEIJIO OT CUCTEMBI «TETUIBINA MOJT».

Kak mpaBuiIo, ycTaHOBOYHAsI MOIITHOCTb Ha 1M? B BAaHHBIX
KOMHAaTax W CaHWUTapHbIX y3iax coctapisieT 140—160 Bt. Takast
MOUIHOCTb HEOOXOAMMA IS TOTO, YTOOBI JOCTATOYHO OBICTPO
YCTPaHSTh BJIATy Ha MOJTy, KOTOpasi, KaK MPaBUIO, MIPUCYTCTBYET
B TAKUX ITOMEIICHUSIX.

B BaHHy10 KOMHATYy MOOOWAYT HAarpeBaTebHbIE CEKIUU (KaK
ONHOXWJIbHBIE, TaK U NBYXWJbHBIE) Mapku «Teruiokadbeab»
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OTEUYECTBEHHOTO MPOU3BOAUTEISI, HArpeBaTeIbHbIE CEKLINU (KaK
OIHOXMUJIbHBIE, TAK U IBYKUIbHBIC) MapKu «Nexans», Hopserust.
Takue CeKLMU YKIaAbIBAIOTCS B CJIOM GETOHHOM CTSIKKU. Takske
MOJOMAYT B TaKKUE MOMEIIEHUsI TOHKME HarpeBaTeIbHble MaThI
upmbl «Nexans», KOTOpbIe He TPEOYIOT CTSIKKH, a YKJIAJAbIBAIOTCS
cpasy Mo KepaMU4ecKyto rInTKy. Kak mpaBuiio, TepMOperyJisito-
PBI PACITONIAraloT 3a MpeaeiaMu BIAXKHBIX TOMEIICHUIA.

TenAble NMoAbl Ha KyxHe

Koraa Ha KyxHe XOJOIHBIN MO — 3TO M0 MEHbILIE Mepe He-
NpUsATHO. Terible MoJjibl — OTIMYHBINA BHIOOD 17151 000TpeBa moJja
Ha KyXHe.

OueHb MHOTHE JIIOAU MHOTO BpEMEHU, KOTOPOE OHU MPOBOIST
JIoMa, TPOBOJSAT UMEHHO Ha KyxHe. [ToaToMy oueHb XoueTcs, 4To-
ObI Ha KyXHe ObL10 Ter1o 1 KoMmdopTHo. Kak nmpaBuiio, HarojabHOe
MOKPBITUE HAa KyXHE — 3TO KepaMuyeckas IUIMTKa, MPOYHOe U
yIOOHOE MOKPBITUE, €T0 JIerko youparb. Ho y Takoro mokphITust
OAVH OOJBIIOI MUHYC — XOJOAHBIN 1MoJi. C MOMOIIBIO TEIJIbIX
MOJIOB MOXHO JIETKO YCTPaHUTh 3Ty mpoobaemy. Tak Kak IIMTKa
o0amaeT OUeHb XOPOllei TEMJIONPOBOAHOCTbIO, MMEHHO Ha Heil
JIy4llle BCEro ONIYIIAETCs TEIJIO OT CUCTEMbI «TETUIbIM MOJT».

MHorue BooOIlle OTKa3bIBAIOTCS OT BOIASIHOIO OTOIUICHUSI Ha
KYXHE W yCTaHaBJIMBAIOT TEIUIbIN MMOJI B KaueCTBE AMHCTBEHHOIO
HWCTOYHMKA TeIlIa.

Kak npaBuiio, ycTaHOBOYHasi MOIIIHOCTh Ha 1M? Ha KyxXHe TIpu
KOM(MOPTHOM 000rpeBe (ecTh OaTapest LICHTPaAJIbHOI'O OTOTLICHMS)
cocraniseT 110—130 Bt. A mpu ocHOBHOM o0orpeBe (HeT baTapen
LIEHTpaJIbHOTO OTOIIeHUs1) cocTaBisieT 180—200 Bt/m>2.

Ha xyxH10 momoiiayT HarpeBaTeIbHble CEKLIMU (KaK OTHOXMUTb-
HbIE, TaK U ABYXXUJIbHBIE) MapKu « Teriokabeab» 0Te4eCTBEHHOTO
MPOU3BOIUTEISI, HArpeBaTeJbHbIE CEKLIMU (KaK OMHOXUJIbHbIE,
TakK U ABYXXUJbHbIE) Mapku «Nexans», HopBerusi, Takue ceKuuu
YKJIAZbIBAIOTCS B CJIOM OETOHHOM CTSKKU. Takoke MomoMayT Ha KyX-
HIO U TOHKME HarpeBaTebHble MaThl (GDUPMBbI «Nexans», KOTopble
He TPeOYIOT CTSKKM, a YKJIaIbIBaIOTCS cpa3y Mo KepaMUIeCcKylo
IUIUTKY B CJIOM KJIESI.

Ha kyxHe He 00513aTe/IbHO BIHOCUTb TEPMOPETYJISTOP 3a Ipeie-

JIBI TIOMCIICHMU .
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TenAble NOAbI B MpMXOXen

B npuxoxeii mos yacto 6bIBa€T MOKPBIM OT OOYBU. YCTAHOBUTH
3[1eCh TEILIbIE MOJIbI 3TO BeChbMa JIOTUYHBIN BBIOOD.

YToObI B MPUXOXKEN HAMOJIbHOE TOKPBITHE OBUIO BCETAA CYXUM,
a 00yBb OBICTPO BBICHIXaJIa, MHOTHE YCTAHABIMBAIOT TETUIBIIA MMOJ.
B aTOoM cityyae BaM He MpUIETCS MOCTOSTHHO yOUPAaTh HAMOJIbHOE
MOKPBITUE B MPUXOXKEN, YTO MTIOHPABUTCSH JIIOOOM XO3SIHKE.

Kax mpaBuio, ycTaHOBOYHAsl MOIITHOCTb Ha 1M? B TIPUXOXKE
cocrasisiet 120—140 Bt/m2.

B mpuxoxxyro nmogoiiayT HarpeBateabHble CEKIINU (KaK OIHO-
XKUJIbHBIE, TaK U IBYXWIbHbIE) MapKu «Termokabesib» oTeue-
CTBEHHOTO MTPOU3BOAUTEIIS, HArpeBaTeJIbHbIE CEKLINU (KaK OTHO-
KUJTbHBIC, TaK W IBYXKWJIbHBIE ) MapKu «Nexans», Hopserusi, Takue
CEKIIAU YKJIAIbIBAIOTCS B CJIOM OETOHHOM CTSIKKU. Takoke mogoumyT
B IIPUXOXYIO U TOHKWE HarpeBaTeJIbHbIEe MaThl GUPMBI «Nexans»,
KOTOpBIE HE TPEOYIOT CTSKKHU, a YKJIAIbIBAIOTCS cpa3y IMof Kepa-
MUWYECKYIO TUIUTKY B CJION KJIesl.

TenAble MoAbl Ha GaAKoHe

Terubrif 1101 Ha OaJTKOHE — OYEHbB PacIpOCTPaHEHHBIN BHIOOD.
B rrociiemHee BpeMst 04eHb MHOTHE M3-3a HEXBaTKH JKUJI0M TUTOIIA-
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I ¥ U3-3a CTPEMJIEHUsI PaCIIMPUTh MPOCTPAHCTBO OOBEAUHSIIOT
0aKOHBI U JOIKUM C XUIbIMU MoMeleHussMu. Kak mpasuio,
O/IHOI OaTapeu LIEHTPAJIbHOIO OTOTUICHUSI 7151 TAKUX TOMEIIEHU I
HexocTaTouHo. Jlaxe B yTeTrIeHHOM JIOMXKUY 101 OyAET XOJoIHee,
YyeM B KBapTHUpe, MO3TOMY BeCbMa JIOTUYHO YCTAHOBMUTH 3/1€Ch
CHCTEMY «TEILIBII MMOJI».

Kak nipaBuiio, yctaHOBOYHAas MOIITHOCTh Ha 1M? Ha GaJIKOH IpU
KOM(MOPTHOM 000rpeBe (ecTh OaTapes LICHTPaAJIbHOT'O OTOTLICHMS)
cocraniseT 150—180 Bt. A mpu ocHOBHOM o0orpeBe (HeT baTapen
LIEHTPpaJIbHOTO OTOIIeHUs) cocTaBisieT 180—250 Bt/m>2.

Crenyet 06paTUTh BHUMaHME, YTO MO HarpeBaTeIbHbIN Kabeslb
00513aTeIbHO HEOOXOIMMO TOJOXUTh TETUIOU30JISILIMIO, MBI PEKO-
MEHIyeM TETUTOM30JISILIMIO TBEPIBIX COPTOB, HAIIpMMeEp MEHOILIACT,
TOJIIMHON He MeHee 3-X CM. DTO MO3BOJIUT 3HAYUTEIBbHO CIKO-
HOMUTbD 3JI€KTPOIHEPTHUIO.

Ha 6ai1koH nogoiinyT HarpeBaTeIbHbIe CEKIIMU (KaK OMHOXKMIb-
HbIE, TaK U ABYKMJIBbHBIE) MapKH « Tertokabesib» 0Te4eCTBEHHOTO
MPOU3BOIUTENISI, HArpeBaTeJbHbIE CEKLIMU (KaK OMHOXUJIbHbIE,
TaK U JABYXWJIbHbIE) MapKu «Nexans», HopBerus, Takue ceKuuu
YKJIaZAbIBAIOTCS B CJI0# 06 TOHHOM CTSKKU. TaksKe MogoiayT Ha Oasi-
KOH M TOHKHME HarpeBaTtebHbIe MaThl GUpMBI «Nexans», KOTopble
He TPeOYIOT CTSKKM, a YKJIaAbIBalOTCS cpa3y Mo KepaMUIeCcKylo
IUIUTKY B CJIOM KJIES.

TenAble NoAsbl B GaccerHe

[NomorpeB mopoxek OacceiiHa ¢ TTOMOIIbIO HAarpeBaTEIHLHOIO
KabeJIst OueHb MPaBUJIbHBIN BHIOOD.

O4YeHb MHOTHE CETOIHS UMEIOT B CBOEM JIMIHOM TIOME, KOTTEIKE
bacceitH. B aToM ciyyae 00513aTeIbHO HY>KHO ITPEIyCMOTPETh 000-
IpeB JOPOXEK OacceliHa, Tak KakK, 80-nepabix, BBIMTU U3 BOJbI HA
TETLIbIN T0J1 OyIeT OYeHB IIPUSATHO, a, 60-8MOPbIX, TOPA3I0 OBICTPEE
OymeT ucmapsThCs JUIIHSS Biara. A Takxke, IMOCKOJbKY TTOKPBI-
THE B TaKUX MTOMEIIECHUAX — KepaMuiecKas TUIUTKa, KOTOpasi BO
BJIAXKHOM COCTOSIHMHM OY€Hb 1 OYeHb CKOJIb3Kasl, yCTAaHOBJICHHAS
CHCTeMa «TeIUIBIH MMOoJI» yOoepexkeT Bac M BalllUX OJM3KHUX OT He-
HYXHBIX ITaJICHUIA.

Kaxk mpaBuiio, ycTaHOBOYHasi MOIIHOCTL Ha 1M? B OacceiiHe
cocrapisier 140—200 Bt/M?. Ho, B jaHHOM ciiydae, 00s13aTeIbHO
o0paTUTeCh K CIIeLMaInNCcTaM, YTOObI He OIIUOUTHCS C BHIOOPOM
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o
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KabesIsl U yCTaHOBOYHOI MOIIHOCTHU. [IpaBuiibHBIE pacyeThl U
MOHTaX OyIyT MMETh OTPOMHOE 3HAYCHUE.

B GacceiiH momoiayT HarpeBaTeIbHblE CEKLIMU (KaK OHOXUIIb-
HbI€, TaK U ABYKUJIbHBIE) MapKu «Terokabesib» 0Te4eCTBEHHOTO
MPOM3BOJIUTEJISI, HATPeBaTeIbHbIE CEKIIMU (KaK OTHOXMUJIbHbIE,
TaK U JABYXWJIbHbIe) Mapku «Nexans», HopBerus, Takue ceKuuu
YKJIa[IbIBAIOTCS B CJIOM OETOHHOM CTSIKKM.

st oborpeBa GacceiiHa PEKOMEHIYETCsT IIPOrpaMMUPYeMBbIid
tepMocrtaTt, HaripuMep OCC 1991. TepmocTat, B JTaHHOM cilydae
HY>KHO BBIHECTH 3a MPeJIesIbl BIAXKHOTO MTOMEIICHNSI.

985



COBpeMeHHble CHUCTEMbl OTOMACHMA

286



faasa Xlll. TA3OBOE OTONAEHME AOMA




l[azoBoe oTomaeHUe 3aropoaHOTO HoMa MpeaycMaTpuBaeT
HCIOJIb30BaHKe Ooiiiepa sl KOCBEHHOTO HarpeBa BOAbI M yCTa-
HaBJIMBAETCS B MHAMBUIYaIbHBIX XWJIBIX IOMaX C pa3BEepPHYTOI
CHCTEMOI OTOILICHUS 3aTOpPOAHOTO AoMa. JIJIsd TaKuX KOTJIOB He-
00X0IMMO HaJIMYMe TbIMOXO/IA.

[Tomenienue 111 KOTEABHOIO 0OOPYIOBAHMS JOJDKHO OBITH He
MeHee 8 M2, CO CBOMM BBIXOIOM Ha YJIMILY M XOPOIlIel BEHTHIISIIIUCA.
HacrteHHbIe ra30BbIe KOTJIBI UMEIOT HEOOJIBIIION pa3Mep YTO OYECHb
YIOOHO JIsT HEOOIBIIMX IOMOB, a UX MOIITHOCTb BAPbUPYETCS OT
7 1o 30 kBT. C noMol111bI0 TAKMX ra30BbIX KOTJIOB MOXKHO 000TPETh
KakK HeOOJIbIIION JaUHbII TOMMK, TaK M CPEIHUM KOTTEIK.

Ecnu x BailieMy 3aropogHOMy IOMY He TIPOBEIeH MPUPOIHbBINA
ra3, eCTh aJIETePHATUBHOE PEILIEHUE 3TOM ITPOOJIEMbI — 3TO EMKOCTh
JUTSL XpaHEeHUsI CKMKEHHOTO Ta3a — ra3roybaep. JlaHHas cucreMa
MOAKJTIOYAeTCs K KOTEJbHOM, 8 CTOMMOCTD OKYITIAeTCs OBICTPO.

KoteAbHas B MMHMATIOPE.
HacteHHble ra3oBbie KOTAbI

DTOT TUN 000PYAOBAaHUS MOSIBUJICS OTHOCUTEIBHO HENaBHO,
HO JaXe 3a 9TOT HeOOJIbIION OTPe30K BPEeMEHU 3aBOEBaJ Maccy
npuBepxeH1eB. Hepenko HacTeHHbIE ra30Bble KOT/IbI Ha3bIBAIOT
«MUHU-KOTEJIbHOMN». DTOT TEPMUH UCIOJIb3YETCS HE CydyaiiHoO,
Belb B HEOOJBIIOM KOPMYCEe HAXOAUTCS HE TOJbKO ropeska,
TEIJI0O0OMEHHMK 1 YCTPOMCTBO YIIPABICHUSI, HO 1, B OOJIbILIMHCTBE
MoJeseit, OMUH WK IBa TUPKYJISIIMOHHBIX Hacoca, paclliupu-
TeJIbHBII 0aK, MAHOMETP, TEPMOMETP, CUCTEMa, O0eCIIeurBaroniast
0e3oMmacHy10 paboTy KOTJIa U MHOTHE APYTHE JIEMEHThI, 0e3 KOTO-
PBIX HEe 00XOAUTCS paboTa HOPMAJIbHON KOTEIbHOM.

ONTUMaABHOE MCMOAB30BaHME
HACTEHHbIX ra30BbIX KOTAOB

Ilepsoe — co3znaHue MHAMBUIAYAIbHBIX CUCTEM OTOILICHUS
B 3arOPOJHBIX JOMax M KOTTeakaxX. Tak KaK MOIIHOCTh 3TUX
YCTPOMCTB Kos1e0eTcs oT 12 10 42 kBT (B 3aBUCUMOCTU OT (PUPMBI
MPOM3BOAMTE/S M MapKK KOTJIA), a OAMH KUJIOBATT MOIIHOCTH
TpebyeTcs M OTOTUIEHUS MpruMepHO 10 M? XOPOIIIO YTEIIEHHOTO
MOMEIIEHUS C BBICOTOM MOTOJIKOB 10 3 M, TO 1 AMarna3oH IoMe-
IIEHU I, KOTOPbIE MOXHO C ITOMOIIbIO HACTEHHBIX KOTJIOB OTONUTD
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®

U 00ecTieunTh TOpsiueii BOMOM, TOCTATOYHO MMpoK — oT 50 1o
400 M2 T1pu aTOM LieHAa HACTEHHBIX KOTJIOB YacTo B 1,5—2 pasa
HIKE, YeM 1IeHa MX HaTIOJIbHBIX cCOOpaTheB. [Ipyroe cyiecTBeHHOe
TPENMYIIIECTBO — MPOCTOTa MOHTaxa. HekoTopeie mokymnarenn
CUUTAIOT, YTO YIOOCTBO MOHTaXa 3TO TLIIOC, KOTOPBIN KacaeTcst
TOJIbKO MOHTaXKHUKOB. DTO HE COBCEM TaK, BElb CyMMa, KOTOPYIO
BaM TIPUJIETCS 3aIUIATUTh 32 YCTAHOBKY HACTEHHOTO KOTJIAa WK 32
MOHTaX KOTEJIbHOI, T/Ie OTEIbHO YCTaHABIMBAIOTCS KOTEJ, 001 -
Jiep, HACOCHI, PACIITUPUTETBHBIN 0aK 1 MHOTOE IPYTOe, OTJIMYAETCS
OYeHb CyIeCTBeHHO. KOMMaKTHOCTh M BO3MOXHOCTh BITUCATh
HAaCTEHHBIN KOTeJ TPAaKTUUECKU B JIIOOOI MHTEPhEP — ellle OIUH
TIJTIOC TOTO KJlacca KOTJIOB.

Bmopas, oueHb miepcrieKTUBHAsI 00JIaCTh MPUMEHEHUs Ha-
CTEHHBIX KOTJIOB — MOKBAPTUPHOE OTOTUIEHUE B MHOTOITaX-
HBIX TOpoJCKUX Aomax. CeroaHss MHOTO TOBOPUTCSI O pedhopme
KUJTMYHO-KOMMYHaJTbHOTO X03s1ticTBa (ZKKX). OnnH 13 KITI0YeBbIX
BOIMPOCOB 3TOW pedopMBbl — co3naHue 3PGEKTUBHBIX CUCTEM
TeruiocHabxeHusl. PEMOHT cTapbiX M3HOIIEHHBIX TEIJIOTPACC
TpeOyeT OYeHb CYIIeCTBEHHBIX 3aTpaT. KpoMe Toro, moTepu Teria
TIPY €T0 JOCTaBKe /10 KaXIOi KOHKPETHON KBAPTUPHI IO CTAPbIM
TETJIOTpaccaM OYeHb BEJWMKHU. B 3THX yCIOBUSX ONTUMaTIbHBIM

289



COBpeMeHHble CUCTEMbl OTOMAEHMNS

MOXET CTaTh MPUMEHEHHE MMOKBAPTUPHOTO OTOIUIEHUST Ha 0ase
HACTEHHBIX ra30BbIX KOTJIOB. PacyeThl MOKAa3bIBAIOT, YTO 3TO MO-
3BOJIUT CHU3UTh 3aTPaThl ra3a (M0 CPABHEHUEM C CYILECTBYIOIINM
LIEHTPAJIbHBIM OTOIJICHUEM) TIPUMEPHO B 2 pa3a, a 3aTpaThl KaskI0-
I'0 KOHKPETHOTO ITOTPEOUTEISI HA OTOIJIEHME MOTYT YMEHBIIUThCS
B 2—3 pasa. CokpallleHHe 3aTpaT He eIMHCTBEHHOE TOCTOMHCTBO
MOKBAPTUPHOTro oTorieHusi. MMest cBoit COOCTBEHHBIN KOTEIT,
XO3SIMH caM pelllaeT, KOraa U Kakylo TeMIepaTypy B KBapTHUpeE
€My HYXXHO MTOIePKMBaTh. Besb BceM 3HAKOMBI CUTYaLIH, KOTAa
LIEHTPAJIbHOE OTOIJICHUE BKJIIOUACTCS PaHbIlle BPEMEHU, U JIIOAN
OTKPBIBAIOT (POPTOYKM, YTOOBI «BBIKMHYTh» M3JIUIIKM TEILIA.
B aToM cityuae Bce OTHOCSITCS K TEIUTY KaK K Uy>KOMY, 32 KOTOPOe
BCE paBHO 3aruiayeHa pukcupoBaHHas cymma. Hukro He xouer, a
TOYHEEe He MOXET €ro 95KOHOMUTB. Bropasi, eliie 6osee cTpaiiHas
CUTYyallMsl, KOTJa LIEHTpaJIbHOE OTOIIEHUE BKJIIOYAETCS C OTO-
30AaHUEM, U JIIOAM MEP3HYT B CBOMX KBaptupax. [1pu Hanmnuuu
COOCTBEHHOTO KOTJIA TAKKUX MPOOJIEM OBITh HE MOKET.

Euwe 00no HatipaBieHre MPUMEHEHUST HACTEHHBIX KOTJIOB — 3a-
MEHa B CTApOM KWJIOM (DOH[IE 3aUaCTyI0O MOPATbHO U (PUBHUCCKU
YCTapeBIINX TAa30BbIX KOJOHOK Ha IBYXKOHTYPHBIC KOTJbI. DTO
MMO3BOJIUT HE TOJBKO YJIYYLIUTh CHAOXEHUE XUTEJIe Topsiueit
BOJIOM, HO CO3aTh MHAVBUIYaIbHbBIC CUCTEMbI OTOTUIEHUSL. [T1i0ChI
WHIWBUAYaIbHOTO OTOIICHUS YKe ObLITN OMUCAHBI BBILIIE.

Kakumu ke OBIBAIOT HACTEHHbIE Ta30Bbi€ KOTJBI,
U YeM OHH OTJIHYAITCSA APYr OT Apyra?

IMo cmocoOy ynameHust OTXOASIINX Ta30B UX MOXHO pa3-
JIEJTUTh HAa MOJIENIA C €CTECTBEHHOUW W MPUHYIUTEIbHOUN TATOM.
KoT1bI ¢ ecTecTBEHHOI TSITOM MCTIONB3YIOTCS TABHO U K HUM BCE
yXe€ aBHO MPUBBIKIN. A O MOJIEJISIX C IPUHYIUTETLHON TATOM
CTOUT pacckazaTh MomnoapooHee. Takue MOIEIn UMEIOT Maccy
MMPEeUMYIIECTB TIPU MOHTaXe M dKCITyatanuu. B Hux ynane-
HUE OTXOMSIINX Ta30B MTPOUCXOAUT C IMOMOIIBIO BEHTWISITOPA,
BCTPOEHHOTO B KOTeJI. Takue KOTJIBI UaeaIbHBI TSI TOMETIeHUI
0e3 TPaAUIIMOHHOTO IBIMOXO0/Ia, TaK KaK MPOIYKThI CTOPAaHUS B
9TOM CJIydae BBIBOMSTCS Yepe3 CTelNaTIbHbIil KOAKCUATbHBIN
JIBIMOXO]I, TSI KOTOPOTO JOCTAaTOYHO CAETAaTh TOJBKO OTBEPCTUE
B cTeHe. KoakcuanbHBIN TBIMOXOT €11Ie YaCTO HA3bIBAIOT «TPyda
B TpyOe». [To BHyTpeHHEl TpyOe TaKOTO MBIMOXOAA TTPOTYKThI
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COBDCMCHHbIC CMCTEMbl OTOMACHMA

CropaHusl BBIBOJSATCS Ha YJIUILY C TTOMOIbIO BEHTWISATOPA, a 10
BHEIIHEN rmoctynaeT Bo3ayX. KpoMe Toro, 3Tv KOTJIbl HE CKUTAIOT
KUCJIOPOJ, B TOMEIIEHUHU, HE TPEOYIOT JOTIOJTHUTEIbHOTO MpU-
TOKa XOJOIHOTO BO3/yXa B 3[JaHUE C YJIULIbI JJIs1 TOAAECPXKAHUS
Mpoluecca TOPEeHUs, MO3BOJSIOT CHU3UTh KAMTUTAJOBIOXEHUS
MPU YCTAHOBKE, T. K. HE HY>KHO U3TOTaBJIUBATh JOPOTOCTOS U
TPaAULIMOHHBII ABIMOXOM, BMECTO KOTOPOTO C YCIIEXOM UCTOJIb-
3yeTcsl KOPOTKUI U HELOPOTOM KOAKCUAIbHBIN.

HacTteHHble ra30BbIe KOTJIBI MOTYT OBITh KaK OJHOKOHTYPHbIE
(«0TBEYAIOT» TOJBKO 32 OTOTUIEHUE), TAK M IByXKOHTYPHBIE (OHU
KpOMeE OTOIJIEHUSI 00eCcneyrnBaloT elle U CHaAOXEeHue ropsueit
Bojioit). Kakoii koTes cTouT BeIOpaTh Bam?

Ecnu tpebyeTcs TOIbKO OTOIUIEHUE, TO BOMIPOC OTMAAAET CaM
coboii — mogoiaeT 6oJiee AeleBblii OMHOKOHTYPHBIM KOTEJI.

Ecau BaM Hy>XHO e11ie ¥ ropsiuee BOIOCHA0XEHUE, TO BO3MOXHbI
BApUAHTHI.

B cyyae, korma moTpeGHOCTU B ropsiueli BOJE HE OY€Hb BEJTUKU
(mopsinka 10 — 15 n/mun npu Harpese Ha 30° C), TO TOTUYHO TTPU-
00pecTU ABYXKOHTYPHBIN KOTEJI MPOTOYHOIO THUIIA.

Boiee koMpopTHBIE yCIIOBUS TOPSTYETO BOJOCHAOKEHUST MOXK-
HO TIOJIyYUTh, YCTAHOBUB KOTEJ CO BCTPOEHHBIM OoiliepoM. Ero
OCHOBHBIE TLTIOCHI 3TO 45—60 TUTPOB (B 3aBUCUMOCTH OT MOJIEJTH )
ropsiyeil BoJbl MMOCTOSSHHO TOTOBBIX K MCTOJb30BaHU0. Kpome
TOTr0, 60IJIep MO3BOJISIET UMETh HA HEKOTOPOE BpEMS 3a11ac ropsyeii
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COBpeMeHHble CUCTEMbl OTOMAEHMNS

BOJIBI IIPM OTKJTIOYeHUU Ta3a. Ho 00bIYHO 32 KOM(OPT MPUXOAUTCS
IJIaTUTh, 1 HEKOTOPbIE MUHYCHI Y KOTJIOB CO BCTPOCHHBIM Ooiiie-
POM TOXKe TIPUCYTCTBYIOT — 3TO OOJIbIIIME rabapuThl M BEC, a TakK
JKe He3HAYMTEeIbHOE YBeJIMYEHHE pacXoa rasa, JJis IOAIe poKaH s
BOJIBI B 0OilJIepe MOCTOSTHHO HarpeToi.

Ecnu ke BBl IPUBBIKJIM TPATUTh MHOTO TOpsiUeii BOABI Uy Bac
HECKOJILKO TOYeK Bomopa3zbopa, paboTaloInX OJHOBPEMEHHO
¢ OOJIBIIMM TTOTpeOIeHUEeM Topsiueil BOIbl (BaHHAs, IKaKy3u,
JIYII U T. T1.), TO MOXXHO K OTHOKOHTYPHOMY KOTJIY, KaK, BIIPOYEM,
U K JIBYXKOHTYPHOMY, ITOAKJIIOYNTDL OOiJiep OOJIBIIIOro 00beMa,
HanpuMmep 200 a1uTpoB. B OONBIIMHCTBE Clay4yaeB, 3TO rapaHTU-
pYeT yIOBJIeTBOPEHNE OTPEOHOCTEN B ropsTueil BoJIe 1axke OYeHb
B3bICKATEILHOTO ITOKYIIATeIsI.

Beiiie yxxe yrmoMHHaNIOCh O TOM, YTO OOJBIIMHCTBO HACTEH-
HBIX KOTJIOB OCHAIIIEHO YCTPOMCTBAMU, 00CCIIEYMBAIOIIMMHU UX
Oe3omnacHyo aKcIuTyaTanuio. Tak JaTYMK HATUMYUS TUTAaMEHU TTPU
MpoIaJaHuH TiJIaMeHH OTKIIoYaeT Ioaavy ra3a, 0JJ0KUPOBOUYHBIH
TEPMOCTAT ITPY aBapUITHOM ITOBBIIIIEHUH TEMITepaTyphl KOTJIOBOI1
BOJIbI OTKJIIOYAET KOTEJI, CIleliMabHOe YCTPOMCTBO OTKIIIOYAeT
KOTeJI MPH MPOoNaJaHUM 3JIEKTPOIUTAHUS, TPYroe YCTPOMCTBO
OJIOKMpPYET KOTeJI IIPY OTKJIIOYSHUH Ta3a.

[IpucyTCTBYET 1 YCTPOMCTBO OTKIIIOYSHMST KOTJIA TIPU CHYDKEHUH
00beMa TEIJIOHOCUTEJISI HUXKE HOPMbBI M TaTYMK KOHTPOJISI TSTH.

Ecau roBOopUTh 0 KOHKPETHBIX (DUpMax, MIPOU3BOISIINX Ha-
CTEHHBIE KOTJIbI M TIOCTABJISIONINX UX B Poccuto, To 1axke mpocroe
TepevrclieHre X Ha3BaHUIl 3aHMMaeT HeMaJlo MecTa: «Ariston»
(Uranus), «Baxi» (Utanus), «Bosch» (Iepmanus), «Buderus»
(Iepmanwmst), Electrolux (IIBeuwmst), Ferroli (Mtanus), Hermann
(MTanus), «Protherm» (CnoBakusi), «Rinnai» (AnoHust), «Sime»
(Utanusa), «Unitherm» (Iepmanus), «Vaillant» (Iepmanus),
«Viessmann» (IepmaHus) u ap.

M Bce a1 (hripMbI PEnCTaBIISIIOT IO HECKOJIBKO MOJIeNei pa3-
HOTO THIIA ¥ MOITHOCTH.
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DACKTPHUECKHE KOHBEKTOPbI M M3AyYaloLWMe
NaHeAM B CUCTEME OTONACHMS 3arOPOAHOTO AOMa

B cirygae ecnu Biajenenr 3aropoJHOTO JI0Ma OCTAHOBWIT CBOM
BBIOOD Ha 3JIEKTPUIECKOM CITOCOOE OTOTUICHUST TOMa, TO OH pac-
CMaTpUBAaeT IBa BApUAHTAa OTOTUICHHST; C ITOMOIIIBIO 3JIEKTPUIECKO-
IO OTOIMUTEJLHOTO KOTJIa U BTOPOM BapUaHT C UCIOJIb30BaHUEM
3JIEKTPUYECKUX HarpeBaTeIbHbIX MTprubopoB. K oToruieHuio toma
C UCMOJIb30BAaHUEM JIEKTPUUECKUX KOTJIOB MBI €1lle BEPHEMCSI, a
MoKa 06paTMCs KO BTOPOMY BapHUaHTY; OTOIUICHHE JoMa C To-
MOIIIBIO 3JIEKTPOHATPEBaTEIbHBIX TPUOOPOB.

DAEKTPMYECKMe KOHBEKTOPSI

DJIeKTpUYECKe KOHBEKTOPHI Ha CETOAHSIIHUI IeHb OTHU
M3 CaMbIX MOIYJISIPHBIX IPUOOPOB B CUCTEME 3JIEKTPUUECKOTO
OTOILJICHUS 3arOpOJHOTO goMa. I1onyasspHOCTh KOHBEKTOPOB
00YyCJIOBJICHA B IIEPBYIO OYepPElb MX IIPOCTOTOM IPU YCTAaHOBKE
1 00CTY>KMBaHUM, a TAKXKE BBICOKOI CTEIEHbIO IIepeaun Teria.
[TpuHIIMI pabOTHl EKTPUIECKUX KOHBEKTOPOB 3aK/II0YaeTCs
B 00orpeBe MOMEIIEHUI MyTeM €CTeCTBEHHOI'O TeIJI00O0OMeHa.
HarpeBaeMblii KOHBEKTOPOM XOJIOAHBIA BO3AYX, IPOXOIs Ye-
pe3 HarpeBaTe/IbHbII 2JIEMEHT, PABHOMEPHO IepeMellacTcs B
MMPOCTPAHCTBE, OXJIaXAaeTCsl, ONyCKaeTCsl BHU3 U BHOBbL Ha-
rpeBaeTcs U T. 1. [lepegaua teria, Takum oopa3om, COCTaBIIsIET
90—95 % ot BeIpabaThIBAEMOI MOIITHOCTH, OCTajbHbie 5—10 %

KonBekTop HWanyyaroiuas naHennb

70% Tteruia myteMm
// €CTEeCTBEHHOM /
S /KOHBCKLU/II/I
—-—)
{ '
—
Y
30% Terua myTem —)
- WU3JTy9EHUS \
h—] /

Comnporuenenne Usnyyaromuii a1eMeHT
(HarpeBaTeIbHbIM 2JIEMEHT)

Puc. 109. [lepenoc menaa anekmpuueckum KOHEEKMopom
U OMONUMENbHOU U3AYHAOUell NAHEAbIO
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CospemeHHue CMCTEMbl OTOMACHMA

CARBOROBOT

Teruia rnepegarTcs nyreM usjaydyeHusi. KpoMe KOHBEKTOPOB C
€CTEeCTBEHHOW KOHBEKIIMEN, COBpEMEHHAas MPOMBILILIEHHOCTh
BBITTYCKAET 3JEKTPUUYECKNE KOHBEKTOPBI C MPUHYIUTEIbHOM
nojavyei Bo3ayxa.

ITpou3BoaAUTENN COBPEMEHHBIX DJIEKTPUUECKUX KOHBEKTOPOB
MpeIaraoT MoTpeOUTE IO IMPOKUA BLIOOD, MO3BOJISIOIIMI HAUTH
MOJIe/IU, Haubosiee MOAXOASAIINE I UHTEPhEPOB BaLlEro JoMa
U TTIOJTHOCTBIO COOTBETCTBYIOIIMM TEXHUYECKUM XapaKTepUCTUKAM
oTarJiuBaeMbIX NomelleHuit u komHart. Ilo cnocoby MoHTaxa
KOHBEKTOPBI MOTYT KPEMUTHLCS HA CTEHY WJIW YCTAaHABIMBATHCS HA
noJty. HacteHHble KOHBEKTOPHI, KaK MPaBUIO, YCTAaHABIUBAIOTCS
C BHYTPEHHEN CTOPOHBI HAPY>KHBIX CTE€H, MoJa oKHaMu. Bo n3oe-
aHWe ToXapa CTaBHU OKOH HE IOJDKHBI KacaThCs MTOBEPXHOCTU
3JIEKTPUYECKUX KOHBEKTOPOB.

CoBpeMeHHbIe 3JIeKTPUUECKMe KOHBEKTOPbI BbIMYCKAIOTCS,
KakK IpaBWJIO, B METAJUIMYECKOM KapKace C BEPXHUMU U HUXKHUMU
BEHTWJISILIMOHHBIMU OTBEPCTUSIMU, METAJLUIMYECKUM 3JIEKTPO-
HarpeBaTejaeM, YNpaBIsgeTCs BBIKIIOYATEIEeM U PEryJupyeTcs
9JIEKTPOHHBIM WJIM MexaHM4YeckuMm TepmoctaTtoM. Haubonee
paloHaNbHBIM OYJET BEIOOP KOHBEKTOPA ¢ (PPOHTAILHBIMU Bbl-
XOJHBIMU OTBEPCTUSIMU, PETYJIUPYEMbIM 00Jie€ TOUHBIM U 3 eK-
TUBHBIM 3JIEKTPOHHBIM TEPMOCTATOM.
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COBDQMCHHble CUCTEMbl OTOMAEHMNS

ILntocot ucnonv308anUs HINEKMPUHECKUX KOHBEKMOPOE:
* BBICOKMIA ITOKa3aTe b KOHBEKTUBHOTO oOMeHa Teruia (90—95 %);
* OBICTPBIIA TPOrPEB IMTOMEIICHUSI;
* BO3MOXHOCTb aBTOMaTUYE€CKOTO PEryJIMpPOBaHMST OTOILICHUSI
TIOMELLEHNH;
* XOpolliasi COMPOTUBISIEMOCTh KOPPO3UH;
* 0O0JIBILION BBIOOP MO LIEHOBOW MOJUTHUKE.

Murycbl uUcnoab308aHUsL 2ACKMPUYECKUX KOHBEKMOPOB:
* YMEHbIIIEHE 3asIBJICHHBIX CBOMCTB I10 TEIJIOOOMEHY C TeYeHHEM
BPEMEHH;
* HE palMOHaIbHOE MCIOJIb30BaHUE UIsI OOJIBIINX TTOMEIIEHUIA;
* CJIMILIKOM «CYXOM BO3IYX», YTO MOXET ObITh HEIIPUEMJIEMO JIJIST
HEKOTOPBIX ITOMEIICHUI B TOME.

OTOMUTEABHBIE M3AYHAIOLLME NMAaHEAM

OronuTeabHbIC M3TYJaIONIe TTaHe U MOSIBIIMCh CPAaBHUTEb-
HO HeaBHO, HO YK€ YCTIeIN 3aBOEBaTh OTPOMHYIO MOMYJISIPHOCTD
cpenu BJaIeblieB 3arOpPOMHON HEABUKMMOCTBIO, OJaromapsi
CBOMM YHUKAJbHBIM 3HEpPTroOeperamoiinM XapakKTepuCcTUKaM,
MIPOCTOTE MOHTaXa M HaACXKHOCTH MPU IKCIUTyaTallny. BHelHe
omonumenvHvle uzryyarujue navesy TIOX0XU Ha KOHBEKTOPHI.
OCHOBHOE OTJIUYME COCTOMUT B IIPUMEHSIEMOM HarpeBaTeJIbHOM
3JIEMEHTE, KOTOPBIN COCTOUT U3 MUKPOCXEMBI U METAJITNYECKO-
ro TOKPBITUSI, HAHECEHHOTO Ha M30JUPYIOIIYI0 3Maib. Takoe
YCTPOMCTBO HArpeBaTEJIbHOTO 3JIEMEHTA MO3BOJISIET B IOJHOU
Mepe peaan3oBaTh OCHOBHOE MPEUMYIIECTBO M3IyJaloluX Ia-
HeJlel nepen ApyruMu pUuoopamMu 3J1€KTPUYECKOTO OTOIUIEHUS,
a UMCHHO B IPUHIIMUIIC U3TYICHUS: DHEPIHUs, U3TydaeMasl ImaHe-
JISIMM, HE HarpeBast BO3MyX, BO3ACHCTBYET MPSIMO Ha TIPEAMETHI,
HaxosIIuecsl B MIOMEIIEHUU, TIpeodpa3ysich B Teruio. To ecTh
uznyuarouwue nareau padboOTarOT aHAJOTUYIHO COJIHILY, HarpeBaloT
MpeaIMeThl, MeOeJib, CTEHBI, KOTOPBIC B CBOIO OYEPEIb HAaTpEeBaIoT
OKpYXalolnit Bo3ayX. 3To Hanboee KOM(POPTHBHIN CITOCO0 0TO-
TUICHYSI, TTO3BOJISIOLIN ITOJy4aTh pABHOMEPHO pacIipenesseMoe
TEILIO, MpUYeM 0e3 IIepeHoca ero IoToKaMuy Bo3yxa, 4To U30aBUT
Bac OT CKBO3HSIKOB U ITbUIM. [lociie Toro Kak Bbl BKIIOUUTE U3-
JIyYaloIIyIo MaHeb, TEII0 OyIeT OLIYIIAaThCs MMPAaKTUYECKU Cpasy.
[Ipu 3TOM crmocode OTOTUICHUS ToMa JIJIsl CO3MaHUS OLIYIICHUS
KoM@OPTHOI1 TeMItepaTyphl focTaTtouHo 17° C, 9yTo Ha IBa rpamyca
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COBDGMCHHble CMCTEMbl OTOMACHMA

HMXXE YeM ITPU UCITOJIb30BaHUsI JIEKTPUICCKIX HarpeBaTeIbHBIX
KOHBEKTOPOB.

CogpemenHble uznyuarouue Naneau yCa08Ho MOJICHO PA30eNums Ha
credyrouue UobL:

* gvicoxomemnepamypuvie UK (ungppaxpacnuie) uznyuamenu (TeM-
rnepaTypa rmoBepxHocTu uznaydatess coie 300° C);

* OdaunHoBoaHO8ble MK-uznywamenu (TemriepaTypa MOBEPXHOCTHU
nznyyaresist ot 100° C go 200° C);

* Huzkomemnepamyphoie UK-omonumenwvhoie naneau (TeMrieparypa
uzayvamouieit mopepxHoctu ot 25 go 50° C). Do Hanbosiee KOM-
(bopTHBIE U BKOJIOTMYHBIE TTAHEJIN, TTPUMEHSIEMBbIE IS JIy4HCTOTO
000rpeBa XXUJIbIX ITOMEIIEHMIA.

Cyl111eCTBEHHBIM TLTIOCOM TIPU UCIOJIb30BAHUN OTOIUTEIBHBIX
M3JIyYalolInX MaHelei sIBIsSeTCsI UX HU3Kasl TeIUioBasi MHePIv-
OHHOCTb, YTO IO3BOJIIET 00€CTICUUTh KOPOTKOE BpeMsI pearupo-
BaHUSsI, CJCICTBUEM YEro SIBIISICTCS CYIIECTBEHHOE YMEHbILICHUE
9HEpPro3arpar Ha OToIUIeHMe noMa. Hanbosee palimoHaJIbHBIM
MPU OTOIJICHUU TTOMEIEHU I SIBISIETCS IPUMEHEHYE MOTOJOYHbBIX
M3JIyYalolyX MMaHeIeid, a TakXKe IMaHeIel KPEeIsIIuXCs K CTeHaM
noma. CoBpeMeHHast IPOMBIIIIJICHHOCTD BBIITYCKAET U3JTydaloliye
MaHe I JJIsI MCIIOJb30BaHUS B TIOMEIIEHUSIX C BIaXKHOCTHBIM
PEXMMOM 3KCILIyaTalluy U JUISl BCTPOMKU B (hasIbII-TTIOTOJIKH 13
rurcokaptoHa. Kpome TpaauiimOHHbBIX TOTOJOYHBIX M3TyJarOIInX
MaHeseil U3roTOBUTENMN U MPOAABLIBI OTOMUTEIbHBIX 3JEKTPO-
MPUOOPOB IPEUIAratoT 3aKa3uKaM U3ayHarouue HaHeil, Komopble
Moeym pabomamsv Ha oxaaxcoeHue nomeujenuil. IlpeuMyliecTBoM
«OXJIAXKIAIOIIUX ITOTOJIKOB» SIBISIETCS OTCYTCTBHUE CKBO3HSKOB
1 WX ITOJIHAst OeCIIyMHOCTb. J171s1 co3manmst KOM(OPTHBIX YCIIOBUIA,
COOTBETCTBYIOIIMX OLIYIIEHUSIM YeJIOBeKa ITPU TeMIIEpaType BO3-
nyxa 20° C ¢ UCToIb30BaHUEM TPAAUITUOHHBIX CUCTEM, NPUMEHEHUE
«OXAAACOAIOUUX NOMOKO0B» TIO3BOJISIET OXJIAUTD BO3ILYX BCETO JIUIIIh
10 22—23° C B moMeleHuu. [1pu aToM oxJtaxkaaroinii moTok obia-
JIaeT 0C000I CBEXKECTHIO I BOCIIPUSITHS YeJI0BeKa M He OCyIIaeT
BO3/YX B IOMEIIEHUSIX, B OTJIMYME OT TPAAULIMOHHBIX CUCTEM KOH-
quioHupoBaHus. Kak v B citydae ¢ 9JIeKTpUYECKUMU KOHBEKTO-
paMU, ynpasaeHue u3Ay4aouuMu NaHeAsIMU MOXHO OCYILIECTBIISITh
C TIOMOIIBIO PErYJISITOPOB MOIIHOCTH, TEPMOOTPAaHUYMTEIICH 1
aBTOMAaTUYECKUX TEPMOPETYJISITOPOB, MO3BOJISIONIUM TTOAIEP-
JKMBaTh B OTAIJIMBAEMbIX TTOMEIICHUSX 3aaHHYIO TEMIIePaTypy.
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COBpeMeHHble CUCTEMbI OTOMAECHMNS

[Moatomy uznydarolye MmaHead Takxke MOXHO MHTErpUPOBaTh B
CHCTEMBI «yMHOTO» IOMa.

ITo crouMocTu, U3Tydalole OTOMUTEIbHbIE ITAHEIU JOPOXKE
KOHBEKTOPOB. Ho nomuume, 4mo uzayuaiowas namesb SK0HOMUH -
Hell KOHGeKMOpa U NPU PAGHbIX YCAOBUSX IKCHAYAMAYUU 0acm 8am
20—30% sx0HoMmuu nompebasemMoil Ha OMONAeHUe INCKMPOIHEPLULL.

YToOBI cpasHums KOH8EKMOPbL U OMONUMENbHbLE U3NYUAIOUjUe
naueau 1Mo 3HEProdddOEKTUBHOCTH, Mbl COCTABWIIM CJIEAYIOIIYIO
Ta0JIMILY, B KOTOPOi1 IIpeICcTaBIeHbl PEKOMEHIyeMble TTPOU3BO-
JUATEISIMA 3JI€KTPUIECKUX OTOIMTEIbHBIX MPUOOPOB HOPMBI I10
MOIIIHOCTHY ITPUMEHSIEMBIX IIPUOOPOB ITPY OTOILIEHUH ITOMEIIIEHMIA
omnpenejeHHON Tiomanu. KoHeuHo e, 4ToObl He OIIMOUTHCS
IIpY BBIOOPE OTOMUTEILHOTO IIPUOOpa OnpeaeIeHHO MOIITHOCTH
HEO0OXOAMMO YUUTHIBATh LEJIbII psit (paKTOPOB: OpUEHTALIUS JOMa
I10 CTOPOHAM CBeTa, IToKa3aTe/ I HapyKHbIX TeMIIepaTyp, CTEIEHb
TEPMOM3OJISILIMK BAILIETO TOMa, a TAKXKe 00beM OTaIIMBAEMOr0 110~
MelleHus. YToObl CBECTH BOEIMHO BCE 3TU (haKTOPbl HEOOXOAUMO
MPOM3BECTH CIIeLIMaIbHbIe MaTeMaThudecKue pacdyerbl. [loaTomy
HIDKETIPUBEIEHHYIO TaOJIUILy MBI ITpeIjiaraeM CYuTaTh YCJIOBHOM,
COCTaBJICHHO TSI TIOMEIICHHS C BBICOTOI TIOTOJIKA B TPU METPA,
MpY YCTAHOBJICHHOM TeMIepaTypoii KoM(pOpTHOTro odecredeH st
+19° C (m1g KoHBekTopa) U +17° C (s u3ayvarolei maHejau).

Tabsmma peKoMeHIyeMoii MOITHOCTH OTONUTETbHBIX
NMpHOOPOB 11 000rpeBa MoMenIeHuit

Tabauya 29
O06orpeBaeMast MOIIHOCTb KOH- MoIIHOCTb U3Jy-
TUTOIIAab, M? BekTOpa, BT yaroleit naHenu, Br
10—-15 1000 750
15-20 1500 1000
20-25 2000 1400
25-30 2500 1750
30—40 3000 2300

HacreHHble ra3oBble KOTJIbI 00eCIieyar JOM HE TOJBbKO TEIUIOM,
HO M HarperoT ropsiuylo CAaHUTAPHYIO BOAY B MPOTOYHOM WJIM Ha-
KonuTtenbHOM pexknme. CoBpeMeHHBIN HACTEHHBIN Ia30BbIii KOTEN
MpeacTaBiIsieT co00it KOTeIbHYI0 B MUHHUATIOpE. B Kopiyce BcTpoeH
pacIIMpuTeIbHbIN 0a40K Ha 8 TUTPOB, HMPKYISIIMOHHBIA Hacoc,
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CospemeHHue CHMCTEMbl OTOMAECHMA

KJI1araH 0e30MacHOCTH, Ta30Basi apMaTypa, BCEBO3MOXXHbIE JATYNKH,
aBTOMaTuKa 0e30MacHOCTU U CaMOAMArHOCTUKU. B ABYXKOHTYpHBIX
ra30BbIX HACTEHHBIX KOTJIaX BCTPOEH TEMI000MeHHUK KOHTypa 'BC
U TPEXXO0BOI BEHTWJIb C TPUBOIOM JI/IS [IEPEKITIOYEHMS pAOOThI KOT-
Jla B MPUOPUTETHBIN peXkUM HarpeBa CaHUTapHOI ropsiueii BObI.

HacteHHble ra3oBble KOTJIbI MOTYT OBITh C OTKPBITOM U 3aKPhI-
TOI KaMmepoi cropaHusi. Mojenu ¢ 3aKpbITOif KaMepoit cropa-
HUSI 000pyIOBaHbl KOAKCUATbHBIM JBIMOXOJIOM, CAEJIaHHbIM MO
NpUHLIMITY TpyOa B TpyOe. BHyTpeHHsIs1 TpyOa BHIBOAUT JIMOBbIE
rasbl, 0 BHEIIHel TpyOe uaeT 3a00p aTMOC(EpHOTo Bo3ayxa IJ1s
TOPEHMSI MPU TTOMOIIM BeHTUISITOpa. Takyio TpyOy MOXHO BbIBE-
CTU CKBO3b CTEHY JIOMa, 3a0bIB O TPOMO3AKOI U JOPOrOCTOSIIECH
KOHCTPYKIIMU IBIMOBOI TPYObI BbIllie KOHbKA KPOBJIM JoMa. Takxke
He TpeOyeTcsl Halnyre BEeHTUISILIMOHHOTO KaHajla B TOMELEeHU U,
IJle yCTaHABIMBAETCS TAKOU KOTEI.

KoTbl ¢ OTKpBITOI KamMepori cropaHust 6epyT BO3AyX U3 TOMe-
LLIEHHUS 1 TPEOYIOT CTAaHAAPTHOTO IHIMOX0/1a U HAJTMYMSI TPUTOYHO-
BBITSDKHOM BEHTYUISILIVIL.

TopeHue MpoucXoauT B TEMJIOOOMEHHUKE, CAeTaHHOM OOBIYHO
u3 Meau. ATMochepHbIi BO3AyX Mepel MOCTYIIJIEHUEM B 30HY Io-
peHus MpeaBapuTEIbHO CMELLIMBAETCS C Ta30M JJISI ONTUMAIbHOTO
cropaHus. 15 cTabuabHOU pabOThl HACTEHHOTO Ta30BOr0 KOT/a
JKeJlaTeJIbHO, YTOOBI JaBJIeHKE ra3a B MarCTPaIbHOM Ia30MpOBOJIE
ObL10 He HUXKe 13 mbap.

Topenku B cOBpeMEHHbBIX HACTEHHBIX Ta30BbIX KOTJIaX UMEIOT
GyHKUMIO MOAyISALMKU MiaMeHu. Hanmpumep, uameHsist pacxon
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BOJIbI U3 KpaHa B Ipenesax Adarna3oHa MOUIHOCTU KOTJia Bbl MMO-
JIy4UTE BOAY C ITOCTOSIHHOM TeMIepaTypo.

HacTteHHblIi1 ra30BbIil KOTEN OCYLIECTBIISIET HATPEB 7—8 TUTPOB
Bozbl ¢ 10 mo 60 rpagycoB 3a ogHy MUHYTY. Eciii Bam TpeGyeTcst
OosiblIe TOpsiue BOJbI, MOXHO MPUOOPECTH HACTEHHBIN razo-
BBII KOTEJI CO BCTPOEHHBIM HaKOMUTEIbHBIM 0OMIepOM ropsiueit
Boabl. Hanpumep, Mmonmens «Buderus 054» numeeT BCTpOEHHBI
HaKOMUTEIbHBIN BOJgOHArpeBaTeab Ha 55 nutpoB. Eciau B nome
0oJiee IBYX CaH. y3/I0B, XOPOLIMM BapUAHTOM PELIEHUS ITPOOJIEeMbI
JIOCTaTOYHOTO 3a1aca ropstaeil Boabl MOXKET ObITh MCIIOJIb30BaHUE
OTHOKOHTYPHOI'O HACTEHHOTO ra30BOro KOT/Ia COBMECTHO C HAKO-
nuTeabHbIM BopoHarpeBaTesieM oT 80 10 300 1uTpoB. B HeKoTophix
MOJIE/ISIX OMHOKOHTYPHBIX KOTJIOB, HampuMep B KoTje «Buderus
Logamax U052» — 24 1 28 kBT, yke BCTpOEH TPeXX0A0BOIi BEHTUJIb
ISl pa®OTHI KOTJIa ¢ HAaKOMUTEAbHBIM Ooitnepom I'BC.

OO0bIYHO, MaKCHMaJIbHas MOTpebisieMast 2J1eKTpruIecKast MOIII-
HOCTh HACTEHHOTO ra3oBoro Kotia cocrapisieT 150 Br/gac. I[Tpu
OTKJIIOYEHUHU IJEKTPUUYECTBA KOTEJ MPEeKpaTUT CBOIO padoTy U
3aIyCTUTCS aBTOMAaTUYECKU MPU BO3OOHOBJICHUHU €TI0 MOJayuM.
751 yBepeHHOU paboThl HACTEHHOI'O F'a30BOT0 KOTJIa HE0OXoauMa
yCTaHOBKA CTaOMUIM3aTOPa HANIPSIKEHUsI Ha BECh JJOM WJIM TOJIbKO
Ha KOTeJl U KOTJIoBoe 06opynoBaHue. OueHb YaCcTO MPUYUHOM OT-
KJII0YEHMS KOTJIa CJIY>KUT TMaJeHUe HAIIPSDKEHUS B CETU DJIEKTPO-
nuTtaHus Hke 180 Bosbt.

B kauecTBe 1OMOJIHUTEIBHOTO 000PYIOBaHMSI HACTEHHbIE a30-
BbI€ KOTJIbl MOXKHO CHAOAUTh KOMHATHBIM TaTYMKOM WIU MOJHO-
LIEHHOW MOT0A03aBUCMMOI aBTOMAaTUKOM C IaTYUKOM HAPYXKHOM
TeMrepaTypbl 1 HEOOXOIMMbIM YMCIOM KOMHATHBIX TaTYUKOB.

BcerpoeHHast cucteMa caMOAMAarHOCTUKY BHIBOAUT Ha AUCTLIEH
KO/l HEMCITPABHOCTH.

HacTteHHbIe ra3oBble KOTJIbI MOIIIHOCTBIO 28 KBT moTpedisiioT
0KOJI0 3 M3/4ac mpupomaHOTro raza uin 2,4 M3/4ac CXKMXKEHHOTO
raza. Eciu Bbl I1aHUpyeTe MCIMOJb30BaTh HACTEHHBIN Tra30BbIA
KOTeJI IJ1s1 paboThl Ha CXKMKEHHOM rase, 00s13aTeIbHO 3aKaxKuTe
KOMILIEKT (POPCYHOK ISl BRIOpAaHHOTO TUIIa ra3a. Yoeaurech, 4YTo
BbIOpaHHasi MOZEJIb KOTJla COOTBETCTBYET U COBMECTHMMA C YCTa-
HOBJICHHOI MOJIE/IbIO Ta3royibaepa Ui Hao0OpOT.

BonbIMHCTBO MPOM3BOAUTENEH HACTEHHBIX Ta30BbIX KOTJIOB
HEraTMBHO OTHOCSITCS K UCTIOJIb30BaHUIO B OTOMUTEbHOM CCTEME
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B Ka4eCTBE TEIIOHOCUTEJISl aHTU(hPK3a U1k OTOIUTEIbHbIX CUCTEM,
BMECTO ITOATOTOBJICHHOM BOIbI. AHTU(PU3 UMEET OOJIbIIYIO BsI3-
KOCTb, ¥ XYIILITYIO TEIJIOIIPOBOAHOCTb, YeM Boaa. COOTBETCTBEHHO,
4YTOOBI 00ECHeYUTh HEOOXOIUMBII CheM TeIlla C ITOBEPXHOCTHU
TeI1000MeHHMKAa HEOOXOAMMO YCTaHABIMBATh 3HAUYMTEIbHO
Oejiee MOILHBIC HACOCHI, YBEIMYMBAs IIPOTOK TEIUIOHOCUTEII,
YTO 3a4acCTyl0 IIPOOJIeMAaTUYHO, YYUTHIBAsI HEOOJbIINE CeYCHUs
TpyOOK TeruiooOMeHHMKa. B cirydae HeqoCcTaTOYHOM UM PKYISIIIAN
TEIJIOHOCUTEJISI IIOBEPXHOCTh TEIIOOOMEHHUKA IIeperpeBaercs,
1O/, BO3ACHCTBMEM BBICOKOI TEeMIIEPaTyphl pa3laracTcsi aHTU-
¢pu3 u obpas3yeT HaJeT Ha TEIJIOOOMEHHUKE, YTO BbI3BIBAET €ro
MPEeXAEBPEMEHHbIIA BBIXO U3 CTPOSL.

OcHoBHast Macca aHTU(hPU30B TSI OTOIUTEIbHBIX CUCTEM ClIe-
JIaHa Ha OCHOBE SIJIOBUTOIO STUJICHIJIMKOJISI, ¥ UCIIOJIb30BaHUE UX
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B IBYXKOHTYPHBIX KOTJIaX HeOe30macHo. [103ToMy B TaKOM clTy4yae
HCTIONBb3YIOT aHTU(PPU3 Ha OCHOBE HEUTPATIBLHOTO ITPOITVIICHTIIN -
KOJISI, BA3KOCTh KOTOPOTO, TIpaB/a, eIe BhIIIIE.

PaspymmrenbHOE BO3IEICTBIE Ha TEIUIOOOMEHHHUKH Ta30BbIX
KOTJIOB OKa3bIBAIOT M3BECTKOBBIC OTJIOKEHUSI, 00pa3yIommecs
MPU UCIIOJIb30BaHUM KeCTKOU Boabl. I B KOHTYp OTOIUIEHUS U
B KOHTYP BOJOCHAOKEHUS TOJKHA ITOIagaTh BOJa, MPOIIeIIast
yepe3 YMATUYUTEIb MM MarHUTHBIA (DYITBTP.

Kak rmokasbIBaeT ImpakTHKa, B YMCTKE HYKIAIOTCSI M TEII000-
MEHHMKW HACTEHHBIX Fa30BbIX KOTJIOB, YCTAHOBJIEHHBIX HA CTAPYIO
CHCTEMY yXKe yepe3 Toll — IMOJITOpa SKCIUTyaTalliH.

TennooOMeHHMKAM TaKUX KOTJIOB TpeOyeTcsl uncTtka. YucTtka
MMPOU3BOIUTCS ITyTeM ITPOMBIBKHY TEINIOOOMEHHWKA BHaYaJIe CITe-
LIMAJTbHBIMM peareHTaMu, a 3aTeM HeNTPaTN3yIoNIei JKUIKOCThIO.
Tpebyercs crieiMaabHask TPOMBIBOYHAS HACOCHAS CTAHIIMSI.

Ecnu HeoOGxomnMo GOJTbIIOE KOJMYECTBO TETIOBOM SHEPIUH,
HaCTEHHBIE Ta30Bbie KOTJIBI MOXHO OOBEAWHUTH JJIsT pabOTHI B
Kackazne 10 4 u 6oiee.

B 1iestoM MOXHO cKa3aTh, YTO HACTEHHbIN Ta30BbIi KOTEJ 3TO
CaMbIil 5KOHOMUYHBII BapUaHT PEIICHUST BOIIPOCOB OTOTUICHUS
U TOpsTYero BOJAOCHAOXEHUST OI0IKETHBIX OOBbEKTOB HEOOIbILION
IUTOMIaa. DTO pellleHWe COKpalllaeT PacXoabl HA MOHTaXKHbIE,
ITyCKO-HaJlaOYHbIe pabOThI, Ha CTPOUTENIBCTBO AbIMOXoaa. KoTel
He TpeOyeT BhIIEeIeHMS OTICTBHOTO ITOMELIECHHMS JIJIST €70 YCTAHOBKH
1 MOKET OBITh YCTAHOBJIEH IPSIMO Ha KyXHE.

Kak Bbi6paTth pasMaTop

Hauatp Hal cerogHsIIIHUI pa3roBop o BbIOOpe nmpubdopa Bo-
JISTHOTO OTOILJIEHMSI MbI PEILIMIN C KOHCTATalluu IBYX (DaKTOB.

®Daxm nepewiii. CraticTka pupmel «Taiim», padoTaloieit Ha
POCCUICKOM PBIHKE TEIJIOBbIX MpubopoB ¢ 1993 rona, u npea-
JIararolieil MMUpoKy raMMy paaruaTopoB BCeX TUIIOB, pa3MEpPOB
Y pa3IMYHBIX MOITHOCTEH, r1acut — Ha Kaxable 600—1000 oTo-
MMUTETbHBIX TPUOOPOB MPU IKCIUTyaTAlIMU B TOPOICKUX YCITOBUSIX
MMeeT MECTO OJIMH BBIXOJ M3 CTPOST M3-3a HECOOTBETCTBUS Mapa-
METPOB 3KCILTyaTallud TEXHUYECKUM IaHHBIM Mpubopa (maBiie-
HUe, KOppo3usl, TJIoxasl BOAOIMOATOTOBKa U T. 1.). Bpoae Ob1 3TO
HEMHOTI0, MoJyMaelllb OAWH MpuOOp U3 Thicaun. Ecin ydecTsb,
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YTO B CpeJHEM Ha KBapTUPY MOKYMNaeTCs MATh paauaTopoB, TO Ta
JKe CTaTUCTUKA Pe3KO M3MEHSIET CBOM BUI — B ogHoi 13 120, a B
JIydiieM ciaydae B ogHoi u3 200 KBapTUp, B KOTOPHIX YCTAHOBJICHbI
HElaBHO KYIUIEHHBIC paJiMaToOpbl OTOILIEHUS BO3MOXEH ITOTOII.
[MpuueM, paguaTopbl MOTYT BBIXOAUTbH M3 CTPOsI KaK cpa3sy, Tak
M B T€UEHME TIEPBBIX TPEX JIET IKCIUIyaTallku.

Daxm emopoii. Ha pocCUiiCKOM pbIHKE BOJISTHBIX OTOIUTEIbHbIX
npubOpoB (paaraTopoB) B HACTOSIIIIEE BpeMs MPUCYTCTBYET MPO-
JYKIIUST pa3IMYHbIX KOHCTPYKIIUH U cucteM He MeHee 2() 3aBOJI0B-
npousBoautesieit EBponbl, A3un, AMepuku. B 00JIbLIMHCTBE CTy-
YyaeB — 3TO IPUOOPHI OT IPU3HAHHBIX MUPOBBIX IIPOMU3BOIUTEICIH.
Paznuyalorcst oHM B OCHOBHOM 10 001acTy puMeHeHus1. Mcxons
M3 3TOTO, OHU M3TOTABJIMBAIOTCSI U3 PA3JIMYHBIX MAaTEPUAJIOB, C
pPa3sHbIMU TEXHUYECKUMU M IKCILTyaTallUOHHBIMU XapaKTepH-
CTUKAMHU.

Bot Bam 1 npuunHa — 3amyTaThCs B IIpeaiaraeMoM U300MIuKU
ropaso Jierde, YeM pazo0oparbcsi. A 110 BCE B TOM, YTO CBOU OCO-
OEHHOCTU €CThb B KaXI0i KOHCTPYKLIMH, J1a U POCCUIACKAs CUCTEMA
OTOILJIEHUSI UMEET PSIJl «HalLIMOHATbHBIX 0COOeHHOCTe». HauHem
¢ 0coOEHHOCTEI cucTeMbl oTorieHus. Bo BceM Mupe npuHsiTa

303



COBpeMeHHble CUCTEMbI OTOMAECHMNS

JIByXTpYOHasl CCTeMa OTOILICHUSI — I10 OJXHOI TpyOe TeII0HO-
CUTEJIb MOJABOIUTCS, 110 BTOPOil oTBoaAMTCs. OHA IToipasyMeBaeT
rapajuieibHOe MOJCOCIMHEHNE OTOIUTEIbHBIX MTPUOOPOB. MBI,
MoXKajayii, eIMHCTBEHHasl CTpaHa B MUpEe, B KOTOPOIl cucTeMa
MOABOIAa TETUIOHOCUTEJISI OCTaIach OMHOTPYOHOI. DTa cucTeMa
Mojipa3yMeBaeT IpUMeHeHe TPYO OOJIBIIIOro AMaMeTpa Ipu Io-
CJIeIOBaTeJIbHOM IIOACOCIMHEHUN TTPpUOOPOB oToruieHus. [Tpu
3TOM TpeOyeTcsl MPOKaYMBaTh IO CUCTeMe KaK MOXKHO OoJibliee
KOJIMYECTBO TETUIOHOCUTEJIS [0 CUCTEME OTOIICHUS B €IMHUILY
BPEMEHM, UTO BJICUET 32 COOO0I BHICOKME XapaKTePUCTUKK CUCTEM
OTOIUICHMSI KakK IO JaBJIEHWIO, TaK U IO TeMmepaType. Kako-
My Obl TO HM OBUIO PEeTYJIMPOBAaHMIO TaKas CUCTEMa IO1aeTCs
OYEeHb IJIOXO0, Bellb KaK TOJbKO Bbl HaYaJIX PEeryJIMPOBATh OIUH 13
TEIJIONPUOOPOB, U3MEHEHHMS TYT XK€ HAauMHAIOT IIPOUCXOIUTH B
OCTaJIbHBIX OTOIMTEIbHBIX ITpruOopax. JByXTpyOHast Xe cucTeMa
3TOT0 HEeJ0CTaTKa JUIIeHA.

Bo-émopbix, He CIUBAIOT BOLY M3 CUCTEMbI OTOIUICHUSI, OHA
ITOCTOSTHHO 3aITOJIHEHA. A 9TO 0Y4eHb BaXKHBII1 MOMEHT, T. K. KOPPO-
3MOHHBIE ITPOIIECCHI B CUCTEME 3aII0JIHEHHOM BO3IyXOM, YT I'O-
pasno ObICTpee, YeM B CUCTEME, 3aII0JTHEHHOM BOIOM. B-mpembux,
pauuTesibHbIE X03s€eBa Ha 3amane, oOeperyiiie coOOCTBEHHYIO
CHCTEMY OTOIUICHMSI, ITyCK 3TOM caMOil CUCTeMbl (BKIIOYEHME
PELMPKYJISIIMOHHBIX HaCOCOB, 3aCTABJISIIONINX IIUPKYIMPOBAThH
BOJIY 1O CICTEME) OCYIIIECTBIISIIOT B OCHOBHOM Uepe3 CrielIMaIbHbIe
npeodpasoBartenn. [1pr 3TOM MycK MPOUCXOAMT ILJIABHO U JIaBJIe-
HME B CUCTEME HapacTaeT MOCTENEeHHO. Y Hac 3Ke 3TO IPOUCXOIUT
ropaszo Ipoiie. Bkiitodaercss pyOMJIbHUK, M TUPKYISIIMOHHBII
HacoC Cpa3y e MoJIaeT TEIJIOHOCUTEIb Ha MOJHYI0 MOITHOCTb.
Takoii crtoco6 BKJII0YeHUE TTPUBOAMT K TMIPABIMYECKIM yaapam,
KOTOpbIE ITPOCTO «Pa3BajMBalOT» paguaTop.

PaccMoTpuM OCHOBHBIE THITBI OTOIUTEIBHBIX TIPUOOPOB, UC-
nosb3yeMbix B Poccun.

Anromunueswvie paduamopst. I3roToBaeHbBI U3 MaTepuana, odaa-
JIAIOIIETO TMOBBIIIEHHOM TEIJIONPOBOIHOCThIO, HO OMTHOBPEMEHHO
MPEIbSBIISIONIETO MOBBIIIEHHbIE TPEOOBAHMS K XMMUYECKOMY
cocTaBy TeruioHocutess. [IpekpacHoe au3aiiHepCKOe MCITOJ-
HeHUe OOJIBIIMHCTBA PaJMaTOPOB MOPTUTCS HEOOXOAUMOCThIO
yCTaHaBJIMBaTh Ha KaXIOM MPUOOpe aBTOMAaTHYECKUIi KiaraH
JUTSI CITyCKa BO3/IyXa, T. K. B IIPOLIECCE IKCIUTyaTalli IIPOUCXOIUT
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AKTHUBHOE BbIIEJIeHNUE Bofopoaa. B HacTosilee BpeMs Ha pbIHKE
npeyiaraeTcs 00JbIION BEIOOP ATIOMUHUEBBIX PAIMATOPOB, KaK
Ha pabouee naBlieHWe 0 6 aTM., TaK WU Ha paboyee MaBJcHHE
10—30 aT™., 4TO TIpearoaraeT BO3MOXHOCTb UX ITPUMEHEHUS
B FOPOJICKOU 3aCTpPOMKE.

LleHbl Ha aTIOMUHKMEBBIE PAAUATOPHI KOJIEOIIOTCS B Mpeaeiax
ot 50 mo 70 y.e. 3a KBT.

CmanbHble naneasHole paduamopsl — 3TO BBICOKOA(PhEeKTUBHBIE
TEIUI0BbIE TPUOOPHI pACCUUTAHHBIE B OOJIBIIMHCTBE CIYyYaeB Ha
pabouee gaBieHME 8,7 aTM., orpeccoBouHoe 13 atM. X peKoMeH-
JTyeTCS UCMOJIb30BAaTh B UHAUBUAYATbHOM, MAJIO3TAXKHOM CTPOU-
TEJbCTBE, a TPU HATMYUU UHAUBUIYAIBHOTO TETIOBOTO ITyHKTA — B
3MAHUSIX JTIOOOM 3TAXXHOCTU. W HE CTOUT MBITATHCS UX UCTIBITHIBATH
Mpu paboTe B CUCTEME C MHOTOKPATHO OOJBIINMU 3HAYEHUSIMU
JTABJIEHU ST, 0OCOOEHHO TaM, TJI€ €CTb BEPOSITHOCTh TUIPABIINYECKOTO
ynapa (MHOTO3TaXHbIE TOPOJCKUE 3AaHUS C LIEHTPATU30BAHHOM
cucreMoit otorieHus ). CpoK Ux CIIyKObI TPY TOM MOXKET COKpa-
TUTBCS O TOAA U Jaxe 0 HECKOJIbKUX MecsleB. B nononHeHue
K JuiepaM MPOU3BOICTBA CTaJbHBIX MaHEJIbHBIX PaAUaTOPOB,
takuM Kak upmbl «DelLonghi». «Kermi», «Korado» u np. Bce
OosiblIee pacIpPOCTPAHEHUE MOJYyYalOT MaHEeJbHbBIE PAAUaTOPhI
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3aBoaa «Demir Dokum» (Typuwust) cepun «Demrad». Paquatopsl
«Demrad» oTJIMYarOTCsI IMTOBBIILIEHHOK MOIITHOCTHIO, OTHOCUTEILHO
HEBBICOKOI IIEHOI 1 XOPOIITUM KauyeCTBOM.

leHbl Ha cTajdbHBIC MaHEJIbHBIC PaIMaTOPhl KOJEOIIOTCS B
npenenax ot 40 o 60 y.e. 3a KBT.

CmanbHble mpybouamole paouamopsl — 3TO paauaTOpbl KJaccu-
YECKOIo Mu3aiiHa, OpraHMYeCKU BIUCHIBAIOIINECS TTPAKTUIECKI
B J1000M MHTEpbhep MOMEIIeHUIt: pabouyee gaBiaeHue 10 aT™.,
OIIPECCOBOYHOE 15 aTM., TOJIIIIMHA CTEHOK TPYOUaThIX 3JIEMEHTOB
1,2 (1,5mMm). Ha HalieM pblHKE OHM TIpeacTaBieHbl B OCHOBHOM
MapkaMu «Arbonia». — [epmanus- L setiiapus, «Kermi» — [epma-
Hust). JIOMOMHSIOT psii UMITOPTHBIX paAuaToOpoB paauaTophl «PC».
u «PC-P». poccuiickoro mpousBoacTBa: pabouee gapiaeHue 15 atM.,
OIPEeCCOBOYHOE 22,5 aTM., TOJIIMHA CTEHOK TPYOUYaThIX 2JIeMEH-
ToB 2,0 MM, KoJiekTopa 2,8 MMm. Paguatopsl «PC» u «PC-P» He
MMEEeT OTpaHUYCHMI 10 YCTAHOBKE MX B Pa3jIMYHbIE CHUCTEMBbI
OTOILICHUSI 3IaHUI TI0001 3TaXKHOCTU. [IPOTOTUIIOM UX SBIISIETCS
OJIHA U3 MOCJIEIHUX MOJIeJIel, BhIMycKaeMbIX hupmoii «Kermi».
KoHCTpYKTUBHBIE U3MEHEHMST TIO3BOJIMIN afaliTUPOBaTh HOBBIC
paauaTopbl K CAMBIM KECTKUM YCJIOBUSIM dKCIUTyaTauu. biaro-
Japsi MCITOJIb30BAaHUIO BHICOKOKAY€CTBEHHOIO0 OTEYECTBEHHOIO
MOJMMEPHOTO IMOKPHITHSI, 3TO MPaKTUIYECKU SIMHCTBEHHBIC Ha
CErOIHSIITHUI IeHb B MUPE OTOIUTEIbHBIE TPUOOPHI, UMEIOIIIIE
HaJIe>KHYI0 BHYTPEHHIOKO 3aIUTY OT KOPPO3UU.

LleHa cTaabHBIX TPyOUaThIX paIMaTOPOB KOJIEOIeTCS B IIpeaesax:
ot 100 mo 160 y. e. 3a KBt — mist ummoptHbIX 1 oT 70 10 90 v. €. 3a
KBT — 111 0TeueCTBEHHBIX.

CexyuonHuiii bumemannuueckuii paduamop «Sira» (Mtanus)
3aHMMAaeT 0CO00e MECTO CpPelM BCeX TMIIOB pamuatopoB. Kom-
OMHALMA CTAIbHBIX MPOBOAALIMX KAHAJIOB U aJIOMUHUEBOTO
opeOpeHus Aajla OYeHb XOPOILIUe pe3yJibTaThl. PanuaTopbl UMEIOT
pabouee naBiaeHue 15aTM., ompeccoBoYHOE 22,5 aTM. U HE UMEIOT
OrpaHUYCHUI TT0 YCTAaHOBKE B Pa3JIMYHbIC CUCTEMbBI OTOILICHUSI
3MaHMii 110001 3TaxXHOCTU. buMeTasimyeckue paguaTopbl
«Sira» aKcrutyatupylorcs B MockBe ¢ 1993 . 1 nmoarBepauaIun
CBOM BBICOKME 3KCIUTyaTallMOHHBIe cBoiicTBa. (ITo cratucTuke
(upmbl «TaliM» BEIXOIOB UX CTPOSI 3TUX PAIUaTOPOB B peabHOI
SKCIUIyaTalliK B peajibHOM SKCIUTyaTalliM 3a 5 JIeT IPOIaXku OT-
MEYEeHO He ObLIIO.)
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LleHa Ha ceKIMOHHBIE OUMETAIMYECKUE PAAUATOPHI «Sira»
konebnetcs B ipeaesiax ot 70 no 80 y.e. 3a KBT.

YyeyHnoie paduamopsi XOPOIIIO 3HAKOMBI POCCUIICKOMY TIOTpE-
outemo. KimaccuueckuM npuMepoM TaKoro paavaTopa SBJsSeTcs
Mozenb «MC-140» (pabouee maBieHue 9 aT™M., OIPECCOBOYHOE
15 at™.), mpuMeEHSIOIIAsCS YK€ MHOTO0 JieT. YHyTyH — 3TO MaTtepua,
00JTaJaloIIUi XOPOIIEl TEeITOMPOBOAHOCTHIO, HEUTPAIbHBINA IO
OTHOLIEHUIO MTPAKTUYECKU KO BCEM TeIUIOHOCUTENsIM. UMeHHO
MMO3TOMY UyTYHHBIE PAIMATOPbI MOXKHO UCITOIb30BaTh B CUCTEMAX
OTOIUIEHUS C TJIOXOM MOATOTOBKOM TEIJTIOHOCUTENS (TTOBBIIIIEHHAS
arpecCUBHOCTbD, 3aTPSI3HEHHOCTH U TTp.). Ha oTeuecTBeHHOM phIHKE
MOXHO BCTPETUTH paauaTopsl mpousBoactBa Yexuu, Utanuu,
Hcnanuu, a Takke UX pOCCUIUCKUE aHAJIOTH.

B 2001 romy Ha onHoM 13 3aBogoB CHI Gbu1a mpoBeaeHa pa3pa-
00TKa 1 HAYaTO CEpUITHOE MTPOU3BOJICTBO COBPEMEHHBIX YYTYHHBIX
ceKIMOHHbBIX paguaTopoB 2K-60 u 2K-60I1. 2K-60 u 2K-6011
¢ MexX1eHTpoBbIM paccrossHueM 500 u 300 Mmm. OTU panuaTopbl
B3sUIM OT €BPOIMNENCKUX aHAJIOTOB MPEeKPACHBIN BHEIIHUI BUI U
BBICOKOE KaY€CTBO, HO JIUIIEHHBIX UX HEAOCTATKOB U CITOCOOHBIX
BBIIEPXKATh IPAKTUYECKU JIFOObIE, PEaTbHO CYLIECTBYIOIINE YCII0-
BUSI DKCIUTyaTalliH.
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Ocrognbie npeumyuecmea paduamopos 2K-60u 2K-60I1:
PaGouee naBiaeHue yBeauyeHo A0 12 aTM., ONPEecCOBOYHOE —
18 aTM., YTO CHUMAET MPAaKTUYECKM BCE OTPAaHNYEHMUSI I10 TaBJICHUIO
B PeaJIbHBIX YCIOBUSIX IKCILTyaTanuu B PD:

* MaJiasi €eMKOCTb CEKIIMii TT03BoJIsIeT 3(D(EeKTUBHO MCIIOJIb30BaTh
TEPMOPETYJIUPYIOLINE 3JIEMEHTBI, YTO ITOATBEPAMINA UCIIBITAHUS
¢ tepmoctatamu RTD-G, RTD-N ¢upmsbr «/landoce». Ha ce-
TOMHSIIIHUI JeHb 3TO €IMHCTBEHHbIC OTEUECTBEHHBIC YYTYHHbIE
paaraTopbl, KOTOPHIE O3BOJISIOT 3(P(HEKTUBHO MPUMEHUTD aBTO-
MaTU4YeCKOe TEPMOPETyIMPOBaHKE;

* BBICOKasi aHTUKOPPO3UITHASI CTOMKOCTb ITO3BOJISIET UCITOJIb30BaTh
paaraTopbl B OTKPHITHIX CHCTEMAX C ITOBBIIIIEHHBIM COIEPKaHUEM
KHUCJI0OpOJia B TEIJIOHOCHUTEJIE;

* TOBBIIIEHHAs TOJIIMHA CTEHOK, XOPOIIO IMPOTUBOCTOSIIIUX
abpa3suBHOMY M3HOCY, MIO3BOJISIET UCITIOJIb30BaTh paauaTOPhl IIPU
TTOBBIIIIECHHOM COJIEP>KaHWU B TEIUIOHOCHUTEJIE TBEPIbIX YaCTHIL;

* MOBBILIEHWE Pa3Mepa MoACoeAnHeHus 10 1 '/," pacumpsier Bo3-
MOXHOCTHU TPUMEHEHUST paniraTopoB B POCCHIICKUX YCIIOBUSIX.
Ilena Ha Takue paguaTopbl KoJjiebneTrcs B npenenax ot 700 mo
900 py0. 3a KBT.

Hogunkoii ce3ona SIBISIIOTCS YyTYHHBIE panguaTopbl «Pumem»
Mpou3BoACTBa 3aBoja «Jdemup Jokiom», Typrwus. [Ipennpusitue,
MPOU3BOISIIIIEE 3TU PAAUATOPHI ITIOCTPOSHO COBCEM HEIaBHO U, YTO
Ha3bIBAETCS MO «I10 MOCAEAHEMY CJIOBY TEXHUKM» — IMTPOU3BOICTBO
aBTOMaTU3UPOBaHO mouTu Ha 90%, KayecTBO M3TOTOBJICHUS
rapaHTUPYeTCs CAMMM TeXHOJOTUYECKUM ITPOLIECCOM, OCHOBaH-
HBIM Ha CaMbIX COBPEMEHHBIX TOCTVKEHUSIX HayKu. Panuatopbl
«Punem» paccuntaHbl Ha pabouee napjaeHue 9 aTM., OIIPeCCOBOYHOE
15 atM., MakcuMasbHas TeMnepatypa Hocutenst 110° C. Paguatop
XapaKTepu3yeTcsl BBICOKOI KOPPO3MOHHOM CTOMKOCTbIO, IIMPOKOiA
00J1aCThIO TPUMEHEHUS, JOJTOBEYHOCTBIO, IPOYHOCTHIO, BHICOKOI
TEIUIOOTHaYeil, HU3KUM TUAPABINYCCKUM COIPOTUBIICHUEM H,
YTO caMoe IJIaBHOE, KPaCUBBIM COBPEMEHHBIM Au3aiiHoM. OHMU
ceptudunmponansl B [epmanuu (DIN), Aurnuu (BSI), ®panunmn
(NF) u Poccuu (POCTECT). CTouT OTMETUTH TaK Xe U TO, YTO
1o 70% nponykiuu npoxaercs B EBporie (Anrius, [epmanus,
®pannus). LleHa Ha 3TH paguaTophbl KOJIEOJETCsT B Ipeaeaax oT
55 10 70 y.e. 3a KBT.
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Kpamkue 6b1600b1. J17151 KOTTEIXKHOM 3aCTPOMKU U JOMOB C UH-
JMBHUIYaJIbHBIMU TETJIOBBIMU ITyHKTaMU MOKHO MCIIOJIb30BaTh BCE
THUIIBI OTOIUTEIBHBIX ITPUOOPOB, TIPU YCIIOBKUH, YTO BbI ITPABUILHO
YWIM IIPU IPOEKTUPOBAHUU pabouee 1 OIIPeCCOBOYHOE TaBJICHUE,
Ha KOTOPOE pacCUYMTaH BBIOPaHHBII TUIT panuaTopa, a Takxke, He
3a0bLJIM O HEOOJIBIIMX TEXHUYECKUX HI0OAHCAX, CBOMCTBEHHBIX
KaXIOMy TUITY pailiaTopoB, HATIPUMED, TAKMUX KaK MOBBIILIEHHOE
ra3oBblJIe/IEHUE B aTIOMMHUEBBIX paMaTopax WM ITOBBIIICHHAs
TEeIJIOBasi MHEPLIMOHHOCTD YYTYHHBIX paaraTopoB. Orpenesio-
MU (haKTopaMu ITpu BbIOOpE OYyIyT — LieHa, MU3aiiH, TUTUEeHWY -
HOCTb, KOMIIAKTHOCTD M T. 1.

J17151 TOPOJCKO# 3aCTPOMKM (B CMCTeMaX OTOILICHUSI CTapOro
THIIA) BHIOOP OYIET B OCHOBHOM OIPEIEISATHCS «KMBYYECTHIO»
OTOIMMTEIBLHOIO ITPUOOpa B pealbHbIX YCIOBUSAX IKCILTyaTalluM.

Be3ycioBHBIM JTMIEPOM 31€Ch SIBISIETCS YYTYHHBIN paandarTop.
Xopolllee Ka4eCTBO JIMThSI, BHICOKUE TEXHUYECKHUE TTapaMeTphbl
U COBPEMEHHBII AM3aiiH HOBBIX OTEUECTBEHHBIX U 3apyOeXKHBIX
paauaTopoB elle OOJIbIIe YKPEIUISIOT 3TO JUIAEPCTBO. XOPOIIO
MoKasaji cebsl B 9KCIUIyaTallud OMMeTa/UIMYeCKHUe paaruaTopbl
«Sira», KOTOpbIe MOXHO CMEJIO BBIABUHYTh Ha BTOPOE MECTO.
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3aMeTHO BbIACJISIOTCSI HAXOISIIMeCs 0oJiee TpeX JIET B IKCILTya-
TallMU CTaJbHbIE TPyOUAThIe paglaTOPhbl OTEYECTBEHHOTO TTPOM3-
BoacTtBa «PC» u «BUTEPMO-PC-P». IloBblllIeHHas! TOJILIMHA
CTEHOK, BHYTPEHHSISI aHTUKOPPO3MOHHAs 00paboTKa, COBpEMEH-
HBII YpOBEHb MTPOM3BOICTBA C aBTOMAaTH3alMeil BCEX OCHOBHBIX
TEXHOJIOTMYECKHX ITPOIICCCOB ITO3BOJISIOT Ha3BaTh 3TU PaaTOPhI
OIHVMMU U3 CAMBIX ITEPCIIEKTUBHBIX OTOITUTEIBHBIX IIPHUOOPOB.

O KOTAAX OTOMNACHMS

B NEPBYIO O4YEPCAb BaM HEOOXOAUMO OIIPEACIINTLCA C BUIOM
TOILJIMBA, HAa KOTOPOM 6y,£[eT pa60TaTb Balll KOTEJI.

1.Ilpuponusiii ra3

Ecnu y Bac yxe ectb ra3z B TpyoOe, JIMOO OXUIAETCS B CAMOE
Osxaiiiiree Bpemsi, TO OMHO3HAYHO YCTAHOBUTE KOTEJI C Ta30BOi1
atMocdepHoii ropesnkoii. B yem mpeumytiectBo? [a3oBbiii KoTesn ¢
aTMoc(epHOl ropeKoit — I0CTaTOUHO ITpocToli arperat. Paboraet
OUYeHb TUXO IO MPUHIIUITY TYXOBKHU Ha Ballieil KyxHe. B otmuuue
OT KOTJIa C HA/ITyBHOU TOPEJIKOil, B HEM HET BpalllaloIXCsl AeTaeid,
YTO CEPHE3HO MOBBIIIIAET €TO HAEKHOCTh. B HEKOTOPBIX UICTOYHUKAX
MOXKHO TIPOYMTATh, YTO HAJIIYBHASI TOPEJTKA JTy4llle U HajIieXkHee Mpu
HM3KOM JaBJIeHUU Ta3a, ¥ MPU HU3KOM JABJICHUM ra3a OHa BpoOJe
KakK He Mporopaer. DTo AeicTBUTENIbHO TaK. [IpakTuiecku Bo Bcex
HaJITyBHBIX TOPEJIKaX CTOUT AATYMK MUHUMAJIBHOTO JIABJICHUS Ta3a,
KOTODBIil He JaeT eii paboTtaTh MpH JaBJIeHUM Trasza Hike 6 Mbap.
(Hopma 20mbap.) Hy a rpeTbcsi-To kak? A Benb AaBieHUE raza
0COOEHHO 3aMETHO CHUMXAeTCsl B CUJIbHBIM MOpPO3, KOTJa raza
BceM He xBaTtaeT. KoHeuHo, KOT/ibl ¢ aTMOC(EpHOI TOpeTKoii Toxke
paccuMTaHbl Ha pabOTy MPU HOPMATBLHOM JIaBJIEHUM Ta3a, HO B Cy-
POBOI1 POCCUTICKOI pealTbHOCTH 9KCTUTYaTUPOBAThH UX TIPUXOIAUTCS
TIpY TOM JIaBJIEHUU, KOTOpoe umeeTcs. B nmpakTuke paboThl ObLT
atmocdepHbIit Koten Depposin, KOTOPBIN MpopadboTal 3uMy TIpu
nasineHuu 3 mbap, u HUUero y Hero He iporopeio. besycioBHo, oH
HE BbIJIaBaJl CBOIO MTACTIOPTHYIO MOIITHOCTb, HO JIIO/IN HE 3aMEP3JIH.
A BcrioMHHMTE X0J101HY10 3uMy 2006—2007rT., KOraa AaBjieHue raza
OBIJIO LIEHTPAJIM30BAHHO CHUXKEHO I10 Bceit MOCKOBCKOI1 00J1acTH.
B cepBucHBIE LIEHTPBI OBUIO IMPOCTO HEe TO3BOHUThCS. Hamaguuku
€3[IMJTU TI0 BCei 001acTU U BHIKPYUMBAJIU NAaTYNKHU JaBICHUS Ta3a
Ha MUHUMYM, WM BOOOLLE 6JIOKMPOBAIU UX. A BOT aTMOC(EpHUKI
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Depponym n BaiitaHT mokasaiu cedst «MoJjioaom». Paboranu mpu
naBjieHuu 4—5Mbap. 10CTaTOYHO YCTOMUMBO U 6€3 Cepbe3HbIX I10-
CJIEICTBUIA It TOpeku. BuccMaHbl octaHoBWIMCH TIpu 8 Mbap.
(y HUX JaTYMK MUHMMAaJIbHOTO AaBieHus raza g0 8 mbap.).Ewie
cJeayeT UMETh B BUY, YTO IPY M3MEHEHUM JaBJICHUS Ta3a B HAll-
JIyBHOI1 TOpeJIKe MPOUCXOIUT U3MEHEHNEe TTapaMeTPOB TOPEHMUS,
4TO TpeOyeT ee MepeHaIaaku, a y KoTja ¢ aTMoCchepHOI TopeKoii
BCETO JIMIIIb U3MEHSIETCSI BblIaBaeMast MOIIIHOCTb.

Yro KacaeTcsi CTOUMOCTH, TO M 3l1eCh aTMochepHble KOT-
JIbl BRIMTPBIBAIOT. Topenka aTMOoc(epHOro KoTiia sSBJISIeTCS €ro
HEOThEMJIEMOI YaCThIO M BXOIIUT B €0 001Iy10 CTOoMMOCTh. HammyB-
Hasl TopeJiKa SIBJISIETCSI CAMOCTOSITEJIbHBIM arperatom, 1 €€ CTOM-
MOCTb 3a4acCTyIO COIMOCTaBUMa CO CTOMMOCThIO CAMOTI'O KOTJIA.

2.Kuakoe ToOnJanBo

Ecnm y Bac moka HeT rasza, a MOXeT ObIThb €r0 HaJlM4ue U He
MPEIBUILTCS B 0003pUMOM OyIyIlieM, MOXKHO ITOPEKOMEHI0BATh
KOTeJI Ha XKUIKOM TOTUIMBE. 3eCh TopekKa MOXET OBITh TOJIbKO
HaanyBHoIi. PaboTaeT oHa yale Bcero Ha COJsIpKe, HO MOTYT
OBITh M IPYTMe BapuaHThl, HAIIPUMEDP, OTPabOTaHHOE MAIlIMHHOE
MacJio. B nanbHeiiieM, eciv mosIBUTCS ra3, TOpeJKy MOKHO OyneT
3aMEHUTh Ha Ta30BYIO.

[Ipu BBIOOpPE 000PYIOBaHUS HaZO OOpaTUTh BHUMaHUE Ha
cienytolee: KOTes, Mpexkae BCero, A0JKeH ObITh yIOOHBIM B 00-
cayxxuBaHuu. Yto ato 3HaunT? [1pu cropaHum XKUJIKOTO TOIUIMBA
BBIIE/ISIETCS OOJIbIIIEe CaxkKu, YeM ITPU CTOPAHUY ra3a, U eCTeCTBEH-
HO, €r0 HaJ0 MepUOoANYECKI YUCTUTh. [ToTOMy TomKa 10/I5KHA OBbITH
CKOHCTPYMPOBaHa COOTBETCTBYIOILIMM oOpa3oM. Tak, Hampumep,
y KoTyioB Buccman, BaiiniaHT oueHb ygauyHbIe TeTIOOOMEHHM-
ku. Hermoxo aeno oocrout ¢ atum y le-Jutpux u bynepyc, HO
MOCAeAHUE UMEIOT HeCKOJbKO HEYTauHYI0 aBTOMATUKY. A BOT Y
UTAIbSTHCKUX HAAyBHBIX KOTJIOB Deppoiiun, JIJaMOopKUHY, TOIKA
OpraHu3oBaHa IJ10X0. B Helt MHOTO MEJIKUX YTJIOB U «3aKOYJIKOB»
B KOTOpbIE IIIETKOH TPYIHO MOAIe3Th. B pe3ynbrare TerniooomMeH-
HUK OCTaeTCsl HEAOUMIIICHHBIM, YTO MPUBOAUT K CHYKeHu1o KIT]
KOTJIa M, KaK CJIeACTBME, K Iepepacxony TOILUIMBA. Majo Toro,
VIUTOTHUTEJb IBEPILIbl TONKHU CAEIaH U3 MaTepuaa, KOTOPbIii pa3-
pyiaercs yxe mocje 2—3 4YMCTOK. DTO MPUBOIUT K HETepMETHU -~
HOCTH M JIbIM BaJIUT U3 BCEX IIETCH.
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Yrto KacaeTcs TOpPEJIKH, TO OHA JTOJKHA OBITh OT M3BECTHOTO
MMPOU3BOANTEIISI. DTO JAaeT HAAEK Iy Ha TO, UTO B CJTydae MOJJOMKH,
MOXKHO OyIIeT JIeTKO U ObICTPO HATH HEOOXOAUMBIE 3aIT4acTh. XO-
po11o cebst 3apeKoMeHIoBai ropesiku Inpina u Buccmana. Korma
OTKPBIBACIIIb KPBIIIKY 3TUX TOPEJIOK, Cpa3y OpocaeTcs B IJ1a3a T.H.
HeMelKas KyJbTypa Mpou3BoAcTBa. [opeska 3auacTyio padoTaer
TOJI, OT CepBUCa J0 CepBUCa, U OCTACTCI YMCTOM. A BOT TOPEIKHU
HEKOTOPBIX IPYIUX MPOM3BOAUTENCH TP OCMOTPE HAITOMUHAIOT
IBUTATEIb HE OYeHb HOBOTO TpakTopa «bemapyck». BeTpedaroTcst
TaK e TOPEJIKU, NeTaJl KOTOPBIX Ie(OPMUPYIOTCS TOCe He-
CKOJILKMX pa300poK M TIepecTaloT COBITagaTh IPYr C APYTOM.
KoHcTpyKiyst ropenku, Kak U KoTJja, J0JKHa ObITh paccuyuTaHa
Ha MHOTOKpaTHOE OTKpPbIBaHME-3aKphIBaHUE, TaK KaK 0€3 3TOro
HEMBICIIMMO UX CEPBHUCHOE 00CITy>KMBaHWE.

J1ist Toro, 4TOOBI ropeJika padboTalia J0Aro U HaJeXKHO, HE00X0-
JIIMO YCTAHOBUTh Kau4eCTBEHHbIN TOIJIMBHBINA (DUIIBTP.

3.DeKTpUYECTBO

O6orpeBaTh JOM 3JICKTPUUECTBOM JTOPOTO, HO MHOIIA BCE KE
OKa3bIBaeTCs 11eJ1eco00pa3HO YCTAHOBUTD 2JEKTpoKoTe. Yaiie
BCETO TaKasl CUTYaIlrsl BO3HUKAET, KOTIa Ha 00BbEKTe OXKMIACTCS
ras, a 4eJIOBEK HE XOUeT CTaBUTh y ceOsl HaITyBHBIM KOTENI Ha
COJISIPKE C MOCJEAYIOIMM MepPeBOAOM €ro Ha ras3, u Ipearo-
YUTACT MPOACPKATHCSI KaKOe-TO BpeMs Ha DIIEKTPUIECTBE. DTO
HEII0XO0, TTOCKOJIbKY 3JIEKTPOKOTEJI JIETKO BIMCHIBAETCS B CXEMY
KOTEeJIbHOI 1 BIOCEACTBUM OCTAETCSI B KAUECTBE 3aI1aCHOIO HC-
TOYHHMKA Teria.

I1pu BbIOOpE 271EKTPOKOTIA peKOMeHayeTcsl KoTea [oauumH-
ckoro 3aBoga. OOYCIOBICHO 3TO TEM, YTO MMITOPTHBIC KOTJIHBI
cpaBHUTENIbHO goporue. CTOMMOCTh XOPOIIET0 UMIIOPTHOTO
3JICKTPOKOTIIA, ¢ HepxKaBerormumu TOHamu, MoxKeT OBITh COITOCTa-
BMMa CO CTOMMOCTBIO Ta30BOT0 KOTJIa, aHAJIOTUIHOM MOIITHOCTH.
TonuuuHCKKME KOTJIbI B 3TOM IJIaHe BHE KOHKYypeHUMU. M XoTs
TOHH y HUX He U3 HepKaBEWKM, CTOSIT OHU COBCEM HEIOPOTO,
1 Kynuth 3TU TOHBI 17151 3aMeHBI MOXXHO MPaKTUIECKU Be3C.
BTopoii m10¢ TOMUIIMHCKIX KOTJIOB — (heHOMEHAIbHAS IIPOCTOTa
KOHCTPYKUMHU. HUKaKOM 3JIEKTPOHUKH M HUYETO JINIITHETO. 31eCh
OTKPBIBAETCSI OTPOMHOE TTOJIE 1JIs1 TBOPUYECTBA, BElb ABBTOMATUKY K
KOTJIy MOXHO MOAKJIIOUUTB JIIOOYIO, JINIIL ObI rpelt. Jlaxe mobase-
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HUE MPOCTEMIIIETO HAKIIAAHOTO TaTYNKa TEMIIEPATYPHI PEBPaILlacT
KOTEJ B 10CTAaTOYHO YHO6HbeI arperart.

4. CXKUXKEeHHBIH ras

[Tpu oTCYTCTBMM MIEPCIEKTUBBI HATMYMST Ha O0BEKTE TTPUPOI-
HOT'O Ta3a HEKOTOPbIE 3aCTPOUIIIMKH JAEJIAI0T BHIOOD B TTOJIB3Y CXKU -
>KEHHOTO raza. JIBUXeT UMM ITpeKie BCeTo KelaHue COKOHOMUTD.
JeiicTBUTENBHO, OTAIIMBATh 3MaHNE CKMKEHHBIM Fa30M JICIIeBIIE,
YeM COJISIPKO# WM 3JIeKTpryecTBOM. Ha cXXrbkeHHOM Tase, rmocjie
HeOOJIbIIION MepeHalafk, MOTYT paboTaTh Kak aTMOC(hepHbIE,
TaK M HaJIyBHBIE Ta30Bble KOTJIBI. BriociaeacTBum Bo3aMOXKHA MX
SKCITIyaTalus M Ha TIPUPOTHOM rase, eCJid TaKash BO3MOXHOCTh
BCe Xe TosIBUTCS. UTO Ke MBI ITojlydyaeM B3aMeH?

Bo-nepeuix, 3T0 1OCTaTOUHO OOJIBIIION pe3epByap ¢ He caMoit
Mokapo0e30TacHOM KUIKOCThIO, 3aKOIMaHHbBIN y Bac B OTOPOJIE.
Bo-eémopuix, TopeHre CXUKEHHOTO Ia3a MeHee YMCTOe, YeM MpU-
POIHOTO ra3a, a 3To 6e3yCJI0BHO BIUsET Ha paOOTOCITIOCOOHOCTD
000pyIOBaHUS.

HexoTtoprble x03sieBa MBITAIOTCSA MCITOJIb30BaTh CXKMKEHHBIN
ra3 B KauecTBe BPEMEHHOIO TOTUIMBA, JIO ITOABOJA MPUPOTHOTO
rasa, MpocCsT MEePeHACTPOUTh KOTeI M TUIAHUPYIOT BO3UTH Ta3 B
banoHax o 50 nutpoB. He nbiTaiiTech IeiicTBOBaTh TaKUM 00-
pa3oM, TTOCKOJIbKY rasa ImoTpedyeTcsi o4eHb MHOTO M Bbl OYE€Hb
CKOPO YCTaHeTe eTo BO3UTh. Tak, HaIIpuMep, JUTSl OTOTUICHUST JoMa
moiaasio 400M? moTpedyercst OT ABYX A0 IATH OA/JIOHOB ra3a B
JIeHb B 3aBUCUMOCTH OT TTOTOJIbI.

5.TBepnoe TonJauBo

MHoraa 3aKka3uymMK MPOCUT YCTAHOBUTH MY KOTEJT Ha TBEPIOM
torutuBe. Ciy4yaeTcsl Takoe 0OBIYHO, KOTJa Ta3a HeT, dJIeKTpruye-
CTBO cJlaboe, Ha XUJIKOM TOTUIMBE 000TpeBaThCs J0POro, a TIIe-TO
PSIIOM €CTh UCTOYHUK HEIOPOroro, a TO U BoOOIIe OECIJIaTHOTO
TBEPIOro ToILIMBa. B TakoM cilydae Apyroro BbIXona MOXalayil U
HeT. YacTo B Takux qoMax MoxHo yBuaetb KYM, Ho ropasno aydiie
nokasan ceds yenickuit koren Dakon FB. OH nmeeT 4yyryHHbIN
Ter1ooOMeHHUK ¢ BbicokuM KITJI, ocHalieH MexaHUYeCKUM
YCTPOWCTBOM PETYJIMPOBAHUS TSITH, UTO MO3BOJISIET aBTOMATUYECKU
YIPaBJISATh MPOLIECCOM TOPEHMUS U, YTO CAMOE UHTEPECHOE, MOXET
OBITh 000PYTOBaH HAIYBHOI TOPEJIKON MO COISIPKY WU Ta3.
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OuyeHb XOpouIo, JOIMOJIHUTEIIbHO K TBEPAOTOIIJIMBHOMY KOTJY,
YCTaHOBUTDH 2JICKTPOKOTEIT. DTO MO3BOJUT BaM NepuoaANYECCKU
OTAbIXaTb OT HOI[6paCI>IBaHI/IH JAPOB B TOIIKY W COXpaHUT TEILIO
B T1OME€ BO BPpEMs JJIMTEIBHOI'O OTCYTCTBUSA XO34EB.

4. KoMOMHUpPOBAHHBIE KOTJbI

CyI1ecTBYIOT KOTJIBI, KOTOPBIE MOTYT pabOTaTh Ha HECKOJIBKIX
BHIaX TOIUIMBA OMHOBPeMEHHO. Tak, HarmpuMep, HeKOTOpble (PUH-
CKHME KOTJIBI MOTYT paboTaTh OMHOBPEMEHHO Ha 3JICKTPUUYCCTBE,
rase WIN COJISIpKE, a TIPA OCTPOIf HEOOXOAUMOCTH U Ha TBEPIOM
ToIUIMBe. Xopomro 310 win Het? C omHOI CTOPOHBI, KOHEUHO,
yI00HO, a ¢ APYTOit CTOPOHEI, Upe3MepHast YHU(PUKALIVST YCITOKHSI -
eT 000pyIOBaHME M CHIKACT €r0o HaIesKHOCTh. Bemb eciit Takoii Ko-
TeJI TTOTEUeT, IIPOITagacT JIFo0ast BO3MOXHOCTb 000TpeBaTh 3MaHNE.
Hpyroe meo, eciy, HaIrpuMep, 3JIeKTPOKOTEI YCTAHOBIICH B TTape ¢
COJISIPOYHBIM MJIY Ta30BBIM. [1p1 BEIXOE M3 CTPOST OMHOTO U3 HUX,
BTOPOI1 IIPOIOJKUT padoTy. Jla 1 Impu 3aMeHe WIIN 00CTyKBaAaHUHT
OITHOTO M3 KOTJIOB BBI 03 TeTljIa He ocTaHeTech. Kpome Toro, 060-
pyIOBaHNE TAKOTO TUITA JOCTATOUYHO peAaKoe, a, CJICAOBATEIBHO, 1
3aIT9acTH IUIST HETO IOCTaTh MpobiaemMatnaHo. Hy 1, KoHeuHo, Kak
1 BCSIKMI 9KCKITIO3MB, OHO TPEOYEeT COOTBETCTBYIOIIECTO CEPBICa,
KOTOPBII, €CTECTBEHHO, HE JIEIICB U OCYIICCTBIISITh €T0 MOXKET
JTaJIeKO He KaXKIbIi HaJTaTduK.

HacTeHHbBIE KOTJIBI

HacteHHbIe KOTJIbI CTa/I JOCTATOYHO IOIY/ISIPHBI B HAIlIe BPeMsI
B MEPBYI0 ouepeas baaronapsi KOMIakTHOCTH. Ero MmoxxHo pazme-
CTUTb JaXe Ha KyxHe, N30aBUBILIUCH OT HEOOXOAUMOCTH BbIACSITH
crielanbHOe MoMelleHue 151 TOoYHOoM. BTopoii ritoc — npocrota
MOHTaxa otoruieHus. [1o cytu — 31o MuHU KoTesbHasl. [Tpucoenu-
HUJT BXOJBI-BBIXOJbI, U BCe 3apaboTajio. TpeTuii MOMEHT — OHU
OCHaIIIEHbI MOYJIMPYEMOI TOpeIKoii, KOTopast He 00MTCSI HU3KOTO
JaBJIEHUS ra3a U HUKorma He mporopaet. Bece 310, 6€3yci0BHO, XO-
porro. OgHaKo, 1J1sI TOTO, YTOOBI pa3MECTUTD BCE «Uyaeca TEXHUKI»
B OCTaTOYHO MaJIeHbKOM 00beMe, KOHCTPYKTOpaM MPUIILIOChH
MOTPYAUTHCS. B pesynbsrate mosiBUIIOCh MHOXKECTBO cIieliuduie-
CKUX AeTaJieid, TPUOOPECTU KOTOPBIE 15 3aMEHbBI MOXKHO TOJILKO B
CIeLIMaIM3MPOBAHHbBIX CEPBUCHBIX LIEHTPAX, 1a M TO, HE BCEraa OHU
ObIBaIOT B HATMUYMK. He roBopst yzke 0 TOM, UTO Upe3MepHasi CKyuyeH-
HOCTb y3JI0B BHYTPH KOTJIa ieJlaeT He OUeHb YIOOHBIM €T0 00CTYKU-
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BaHue. Tern1000MeHHUK HACTEHHBIX KOTJIOB pacCcymTaH aJId pa60TbI
TIPY BBICOKOW TeMIiepaType U, CJIeA0BATEeIbHO, UMEET MAJIEHBKYIO
TTOBEPXHOCTDH TerjioooMeHa. DTo TIPpUBOAUT K TOMY, UTO BCE COJIM,
KOTOPBbIC HAXOAATCA B TEIJIOHOCUTEIEC, MOMEHTAJILHO BbIITagaroT
B TEIJIOOOMEHHUMKE B BUIIE HAKWUIU U OH MNPUXOAUT B HETOOAHOCTD.
Ewe XYyXKe €10 00CTOUT B TOM ciydac, €CJIM CUCTEMa 3allpaBJIiCHa
aHTI/I(pr/ISOM. OH HauMHaeT npuroparb 1 TEIJI000MEHHUK 3aKOK-
COBBIBACTCA, CO BCEMU BLITEKAIOIIMMMU ITOCICACTBUAMMU. HeKOTOpLIC
NpOU3BOAUTEIN, IIpaBAa, YECTHO YKa3bIBalOT B MHCTPYKIIMKW Ha
HEOOITYCTUMOCTb IMPUMEHECHUA aHTI/I(I)pI/I3a. He HpPaBUTCA TaKXKeE
HACTEHHBIM KOTJIaM HeCTaOMJIbHOE Y OCOOEHHO MOHMKEHHOEe Ha-
NPpsAXKCHUE B CETU, HO ITY npo6neMy Yalie BCEro yaacTcda pCllinuTb
YCTAaHOBKOW CTa6mn3aTopa. Bce BhIIIECKa3aHHOE TOBOPUT O TOM,
4YTO BCE XK€ JIYYIIe MTOKEPTBOBATH MECTOM I TOTTOYHOM U YCTaHO-
BUTb HAITOJIbHBIN KOTE.
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