TENNOreHEPUPYHOLUE YCTAHOBKU CUCTEM TEMJIOCHABXEHUA

B.M. POKUH

TEMNNOreHEPUPYHOLWUE
YCTAHOBKU CUCTEM TENJIO-
CHABXEHUA

MOCKBA
«N3OATENbCTBO MALULMHOCTPOEHUE-1»
2006




B.M. ®OKHUH

TEIVIOTEHEPUPYIOINUE YCTAHOBKHU CUCTEM TEIIVIOCHAB-

KEHUA
MOCKBA
«U3OATEJIBCTBO MAILIMHOCTPOEHUE-1»
2006
YK 621.182
BBK 31.361
D75

Penenszent

3acayKEeHHBIN AeaTens Hayku PO,
JIOKTOp TEXHUYECKUX HayK, npodeccop,
3aBenyronwii kKadeapoi « TermmosHepreTnKay
AcCTpaxaHCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA,
A.K. Hnvun
®oxuH B.M.
D75 TemoreHepupyoNie yCTAHOBKH CHUCTEM TEIUIOCHAOKeHusI. M.:

«3patenscTBO MammHocTpoeHue-1», 2006. 240 c.

HpI/IBeHeHbI MPUHIUITHAIIBHBIC CXEMbI, KOHCTPYKIIUHM U OCO-
OeHHOCTH PaboThI MAaPOBBIX U BOAOTPEHHBIX KOTEJILHBIX arperaros,
JNEKTPOAHBIX KOTJIOB, T'€JIMO-, TEOTEPMAIIbHBIX M TEIIOHACOCHBIX
ycTaHoBOK. [IpesictaBiieH 0030p TOMOYHBIX U TOPEIOYHBIX YCT-
POWICTB, OCHOBHOTO W BCIIOMOTaTEIBEHOTO 000pymIOBaHMS s Oe30-
MacHOH paboOTHl KOTEIhHBIX yCTAHOBOK. V3IOKEHBI METOAWKH H
PEKOMEHAANH 110 PacueTy TOPEHUS OPraHWYECKOTO TOIUINBA, TEI-
JoBOTO OanaHca, pacxoja TOIUIHBA, TOTIOYHBIX KaMep, KOHBEKTHUB-
HBIX MIOBEPXHOCTEHN HarpeBa NapoBbIX U BOJOTPEHHBIX KOTIOB. [Ipu-
BEJICHBI HOMOTPaMMBI, TaOJINIIBI, MaTepHajbl A KypCcOBOTO M [TU-
IUIOMHOTO TIPOEKTUPOBAHMA MO AucuuIuinHaM «TeruoreHepupyro-
e ycTaHoBku», «KoTenbHbIE YCTAaHOBKM M IapOTE€HEPATOPHI»,
«ICTOYHUKH U CUCTEMBI TCHJ’IOCH&G)KeHI/Iﬂ».

[IpennasnaueHa st Hay4YHbIX, UHXKEHEPHO-TEXHUYECKUX pa-
OOTHHKOB, TIpENOaBaTeNIel By30B, aCIIUPAHTOB, CTYICHTOB.

VIK 621.182
BBK 31.361

ISBN 5-94275-255-9 © @oxun B.M., 2006

© «M3zparenscTBO MammHocTpoeHue-1»,
2006



Hayunoe u3nganue
®OOKUH Bnagumup Muxaiiiaosuy
TETIJIOTEHEPUPYIOIIME YCTAHOBKHUCHUCTEM TEIVIOCHABXEHW A

Momnorpadust

Penaktop T M. 'nunkuHa
WrxeHep o koMneoTepHoMy MakeTupoBaHuio T.A. ChIHKOBa

IToamucano x neuatu 28.02.2006.
®opmar 60 x 84/16. 'apuutypa Times. bymara odcernas. [leyars opcernas.
O6mwem: 13,95 yei. meu. n.; 13,7 y4.-u3m. i.
Tupax 400 sk3. C. 96™

«M3patenscTBO MammaOCTpoeHue-1», 107076, Mocksa, CTpoMBIHCKHIT TIep., 4

IToAroToBJIEHO K M€YaTH U OTIIeYaTaHo B M31aTebCcKo-moaurpaguyeckoM IeH-
Tpe
TaMOOBCKOTO rOCYIapCTBEHHOTO TEXHUYECKOTO YHHUBEPCUTETA
392000, Tam6o0B, CoBetckas, 106, k. 14



NPEAUCINOBUE

B Monorpadgun paccMOTpeHBI BOIPOCH YCTPOHCTBa M pabOTHI MapoOBBIX,
BOJIOTPEHHBIX U 3JIEKTPOIHBIX KOTEJIBHBIX arperaToB, rejiio- U reoTepMallbHBIX
YCTQHOBOK, KOTJIOB-yTHJIN3aTOPOB, TEIUIOHACOCHBIX M JPYTHX TEIUIOTEHEpU-
PYIOIINX YCTaHOBOK. M3J105KeHBI METOAMKY M PEKOMEHIALINH I10 pacyeTy Terio-
BBIX CXEM TEIJIOI€HEPHPYIOIINX YCTAaHOBOK, MAPOBBIX M BOJOTPEIHHBIX KOTEIb-
HBIX arperaToB, TOPEHUS] OPraHWYECKOTO TOIUINBA, TEIIOBOro OajlaHca, pacxoza
TOIIMBA, TONOYHBIX KaMep, KOHBEKTUBHBIX MOBEPXHOCTEH HarpeBa. MeTomuKH
NIPUBE/ICHB B COOTBETCTBUM C JEHWCTBYIOIIMMHM HOPMAaTUBHBIMH METOJaMU H
nmokymentamu [1, 3, 4, 7, 11 — 17], cnpaBouankamu [9, 10, 12, 18 — 20], CHull
[14 — 16] 1 mo3BoNSAIOT BEIOpaTh 3HEProcOEeperaomuil pexxuM padoThl TerIore-
HEPHUPYIOLINX yCTAHOBOK.

MoHorpadusi HarmucaHa B COOTBETCTBHM C ['ocyaapcTBeHHBIM 00pa3oBa-
TENbHBIM CTaHAAPTOM BBICIIETO MPOQECCHOHATIBHOrO 0Opa30BaHUSA M NpeIHa-
3Hau€Ha JUIsl CTYJEHTOB, u3ydaromux adcuuiuinabel: C. 02 «McTouHuku U cuc-
TeMbl TeruiocHaOXeHws» 1o crernuanbHocTH 101600 «DHeproobecneueHne
npexnpustaity 1 CJ. 02 «KoTexpHbIE YCTaHOBKH M MAPOTEHEPATOPHD) IO CIie-
uuanpHoctd 100700  «IIpombliieHHass TEIUIOdHEpreTHKay  (HampaBieHHEe
650800 — «Temmoanepretuka»); C/. 10 «Temnorenepupyromniie ycTaHOBKI I10
cneunanbHoctd 290700 «TermnorazocHabkeHne ¥ BEHTWIISILMS» (HAIlpaBiIeHHE
653500 — «CtpouTenscTBO»). B MOHOTpadmu mpuBeneHs MaTepHUatbl, HE00XO0-
JIUMBIE JUIsl KypCOBOTO M TUIIJIOMHOT'O ITPOEKTUPOBaHUs 110 aucuuiuinaam «Ter-
JIOTEHEPHUPYIOIINE yCTAaHOBKM», «KOTENbHBIE YCTAHOBKH M TAPOTCHEPATOPHI»,
«VICTOUYHHKH ¥ CUCTEMBI TETTIOCHAOKEHUS.

MoHorpadusi 03BOSIET IPHOOPECTH MPAKTHUECKHE HABBIKM B PacdeTax
TEIUIOTEHEPUPYIOUINX YCTAHOBOK, MAPOBBIX U BOJOTPEHHBIX TEIUIOTEHEPATOPOB,
Oonee TIryOOKO yCBOWTH TEOPETHUECKHE IOJOKEHHUS W O3HAKOMUTHCS C AEHCT-
BYIOIIIMH HOPMAaTUBHBIMU M CIIPAaBOYHBIMH Marepuanamu. MoHorpadus Oyner
M0JIE3HA MPY MOATOTOBKE 0aKaIaBpOB U MHKEHEPOB TEIUIOIHEPTETHIECKUX CIIe-
LUAJIbHOCTEH, ClEIHaNn3alul «DHEProayIuT U dHEprocOepeKeHHe», MarucT-
POB TEXHHUKH M TEXHOJIOTHH, a TAKXKE ST CAMOCTOSTEIBHON MTOJTOTOBKH OTBET-
CTBEHHBIX 32 ITAPOCHIIOBOE XO3SHCTBO KOTENBHBIX M OIEPATOPOB KOTENBHBIX
YCTaHOBOK.

BBEAEHME

TemoBast sHepPrus — HEOOXOAMMOE YCIIOBHE KH3HESATCILHOCTH YSIIOBEKA
U CO3/aHus OJIAarONPHUSTHBIX YCIOBHN ero ObiTa. [IOBbIICHHE HAACKHOCTH H
9KOHOMHYHOCTH CHCTEM TEIUIOCHAOKCHHS 3aBHCHT OT pabOThI TEILIOTECHEPH-
PYIOIINX YCTaHOBOK, PAlMOHAJIBHO CIPOEKTHUPOBAHHOW TEIUIOBOM CXEMbI KO-
TEJIBHOM, IIMPOKOr0 BHEAPCHUS dHEProcOEpEraronux TEXHOJOTHI U ajJbTepPHA-
TUBHBIX MCTOYHUKOB DHEPIHH, IKOHOMHUH TOIUTHBA, TEIUIOBOH M DIICKTPHUYECKOI
SHEepruu. DHeprocOepeKeHne U ONTUMU3AIMS CHCTEM HPOU3BOJCTBA U PacIpe-
JICJICHUS TETUIOBON SHEPTHH, KOPPEKTHPOBKA YHEPrETHUYCCKIX W BOJIHBIX OanaH-
COB TO3BOJISIOT YJYYIIATh MEPCIIEKTUBBI PA3BUTHUS TEIUIO3HEPTETHKH U ITOBBI-
CUTh TEXHUKO-3KOHOMHYECKHE IOKa3aTean OOOpYJOBAaHUS TEIUIOTCHEPUPYIO-
IIUX YCTaHOBOK.

AJbTepHATUBBI SHEPrOCOCPESIKECHHUIO B HACTOSAIIECE BpeMsi, 0€3yCIIOBHO, HET.
[TosTOMy NOKpBITHE AehHUIUTA SHEPTUH CIEAYET OCYIIECTBISTh 33 CHET TaKhuX
€€ HCTOYHHWKOB, KOTOpBIEe 0bOnanany Obl YHUKaJTbHBIMA CBOHCTBaMH: OBLTH BO-
300HOBJISIEMBIMH, SKOJIOTMYECKH YMCTHIMHA M HE MPUBOIUIHN ObI K MOCTYILUICHHIO
Ha TUIAHETY MAOMOJIHUTEILHOIO KOJMYECTBA TEIUIOThL. TaKUMH HCTOYHUKAMU
SIBIISIFOTCSL COJIHEYHAs HEPIUs, SHEPIHs BeTpa W OMOMACCHI, SHEPTUSI MOPCKUX
BOJIH U MPWJINBOB, TCOTEPMANBGHAS JHEPTUSA U P APYTHX HETPAJAUIIUOHHBIX U



B0O300HOBIISIEMBIX HCTOYHUKOB 3HEPTHH.

B sxonomuke Poccnu areprocoepeskeHne 1 sHeprocoeperaronne TeXHOI0-
THH SBISIOTCS TPUOPHUTETHBIME TIPH BHEIPEHUH HX B MPOH3BOICTBO. 3HAHHSA
MPUHITUIIOB paboTHI, pacdeTa M JKCIUTyaTallnd OOOpYIOBaHHS TEIUIOTEHEpH-
PYIOIINX YCTAaHOBOK ITO3BOJIAIOT ONPENENUTh — TJE, YTO, B KAKUX KOJIMYECTBaX,
Kyza 1 rnoyemy tepserca. D(QPEeKTUBHOCTb, O€30IIaCHOCTb, HAZEKHOCTh M KO-
HOMHNYHOCTbH pa60T1)1 06opy1103aH1/1;1 KOTECJIbHBIX BO MHOT'OM OIIPECACIAIOTCSA ME-
TOJIOM C)KMTaHMs TOIUIMBA, COBEPLICHCTBOM M NPaBUIILHOCTBIO BbIOOpa 000OpY-
JOBaHUA U HpI/l60pOB, CBOCBPCMCHHOCTBIO M Ka4€CTBOM IIPOBCACHUA ITYCKO-
HaIaOYHBIX paboT, KBaM(UKAIIEH U CTENIEHBIO MOATOTOBKHA 00CITyKHBAOIIIE-
T'O IIepCoHaIa.

Ilepesod npeonpusamuii Ha X03AUCMEEHHDLIL pAcCYem U CAMOPUHAHCUPO-
6aHue, NOGbIUIEHUE YEH HA MONIUEO, 600y, IIEKMPOIHEP2UIO mpPedyiom nepe-
CMOmMpa no0x00068 K NPOEKMUPOGAHUIO U IKCRIAYAmMAayuu 060pyooeanus men-
Jl02eHepupyrouwuUx yCmano6oK. Imo 6 3HAUUMENbHOU CIeneHu 3aeucum om
obecneuennocmu nOO20MOBGINEHHBIMU UHMHCEHEPHO-MEXHUYECKUMU PAGOmMHU-
Kamu npou3600CMeEeHHbIX, NPOEKMHBIX U OPY2UX OP2AHU3AUUIL, 4 MAKXHce Om
Kauecmea o0y4eHus u n0020MmoeKu CReyuanucmos.

1. KOHCTPYKTUBHbIE OCOBEHHOCTU
TENNOINEHEPUPYIOLWWUX YCTAHOBOK

1.1. KITACCU®UKALIUA TEINVIOTEHEPUPYIOIINX YCTAHOBOK

Tennoeenepupyroweti ycmanoexou (TT'Y) Ha3bIBarOT KOMIUIEKC YCTPOWCTB
1 MCXaHHU3MOB, NIPE€AHA3HAYCHHBIX IJIS ITPOU3BOACTBA TEIIOBOM OHCPIrvuu B BUJC
BOJSIHOTO I1apa WX ropsiyeil Bolpl. BoasHONM map MCHONAB3YIOT Ui MOJy4YEHHUS
ANEKTPOIHEPTUHU Ha TerniodreKTporeHTpanax (TIL]) win TermnoanekTpocTaHIu-
sax (TOC), TeXHOTOTMYECKUX HY’K] MPOMBIIUICHHBIX MPEANPUATHI U CEeNbCKOTO
XO3SHCTBA, a TAKKE U HarpeBa B MAapOBBIX MOJOTPEBATENAX BOIBI, HAIpaBiisie-
MO B CHCTEMBI TEIUIOCHAOKEHHS. ['OpsIyI0 BOLY MCIIONB3YIOT Ui OTOIICHUS,
BEHTIJISAIMHA U TOPSIYETO BOJOCHAOKCHHUS KHJIBIX, OOIICCTBEHHBIX U MPOU3BO/I-
CTBEHHBIX 3/IaHUH M COOPYKEHHH, a TaKkXKe I KOMMYHAIbHO-OBITOBBIX HYXI
HaceneHus. I OTOTUIEHUS M BEHTWISIHUN TaKXKe HCIIONB3YIOT M HarPETHIH BO3-
Iy X.

B Tenmorenepupytoiieil ycraHoOBKE CO3al0T TEPMOJUHAMUYECKHUE YCIOBUS
C MaKCHMAaIIbHO BO3MOXKHOM TONHOTOH (KO3 (GHUIIMEHTOM ITOJIE3HOTO NeHCTBHA),
IIPH KOTOPBIX IMPOUCXOAUT MPEOOPA30BAHKE PA3TMYHBIX BUIOB JHEPTUH (XUMU-
YECKOM, U3NTyUeHUs, DIIEKTPUUECKON) B TEIIOBYIO SHEPTHIO. TEeIIOBYIO SHEPTHUIO
TpeOyeMbIX mapaMeTpOB IMOJyYaroT IIyTeM MpeoOpa3oBaHUs XUMHUYECKOH HEp-
UM OPTaHUYECKOT0 TOILUIMBA, SHEPTUH, BBIAEISIEMON MPU PACUICINIEHUH SEPHO-
T'O TOIIJIMBA, SHCKT'pH‘leCKOﬁ OHEPIruun, SHEPIruu COJITHEYHOT'O U3ITYUCHUA, TCOTCP-
MaJbHOW M TEIUIOBOM 3HEPIMM HU3KOIO IOTEHLuala. B TeroreHepupyomumx
yCTaHOBKaxX o0OpaszyeTcst pabodee Teno MM HOCUTEIh TEIUIOBOW DHEPTUH, C TO-
MOIIIbIO KOTOPOTO TEIJIOBAsi SHEPTHUSI TPAHCIIOPTUPYETCS K MOTPEOUTENIO U pea-
JMU3yeTcs B BUAE TEIUIOTHI 33JaHHOrO moreHnuaia. Kak mpasmio, pabounm te-
JIOM JUTS TIEPEeHOCa TEIUIOBOI SHEPTHH — TEIIOHOCUTENIEM — CIIY)KaT KUIKOCTH
WJIU Ta3bl.

Cucmemoti meniocHaboicenusi Ha3bIBAIOT KOMIUIEKC YCTPOMCTB, MPOHU3BO-
JSIINX TETUIOBYIO SHEPTHUIO M JOCTABILIIONINX €€ B BUJIE BOJISHOTO Iapa, TOpIIei
BOJIBI M HATPETOTO BO3AyXa MOTPEOUTEIIO.

OcHOBHBIE TECHACHUWU Pa3BUTUA TCIUIOTCHCPUPYIOIHX YCTAaHOBOK BKIIIO-
Yar0T MPUMEHEHHNE IIEHTPAIM30BaHHOTO TEIUIOCHAOKEHHUS M aBTOMATH3HPOBAH-
HBIX cucteM ynpasieHus (ACY), HCIob30BaHNE aTbTEPHATHBHBIX NCTOYHHKOB
SHepruu (BOJAOPOAHOM, COIIHEUHOM, re0TepMabHOM, BETPOBOI, IPUIUBOB U OT-
JIUBOB), MECTHBIX M BTOPHYHBIX IHEPTrOPECYPCOB, OTXOJOB MPOMBIIIICHHOCTH,
CEeNBCKOTO ¥ TOPOJCKOTO XO3AHCTBa, oOecreueHrne MHUHHMAJIbHBIX BEIOPOCOB
BPEIIHBIX BEIIECTB B aTMOC(EPY.



B cBs3u ¢ pasHOOOpa3ueM pa3nuuHbIX BHIOB 3HEPIUH, TEIUIOHOCUTENECH U
ycnoBuil paboThl MPUMEHSIOT CIEIYIOIINE TeIUIOTeHEPUPYIOINe YCTaHOBKU H
COOTBETCTBYIOLINE METO/bI IPOU3BOJICTBA TEIUIOBOIl SHEPTHH.

1. KotenbHbIe arperarsl — yCTpOMCTBA, UMEIOIINE TONKY I CXKUTAaHUS Op-
TaHUYECKOTO TOIUIMBA B OKHCINTEIBHON Cpelie, T/ie B pe3ysbTaTe SK30TepMHUUe-
CKMX XMMHYECKHX DPEakIMi ropeHust o0pa3yloTcsi ra3000pa3Hble MPOIYKTHI C
BBICOKOI TeMIiepaTypoi (TOMOYHBIE ra3bl), TEIUIOTA OT KOTOPBIX NEpeaaeTcs
JIPyTOMy TEIUIOHOCHUTENIO (BOJE WM BOASIHOMY Iapy), Oonee ymoOHOMY s
JTANTbHEHIIIET0 UCTIONB30BaHMSI.

2. ATOMHBIE PEaKTOpPhl — YCTPOHUCTBA, B KOTOPHIX MPOXOAUT LIEMHAs sep-
Hasl Peakys AeJICHHS TSKENbIX SAep TPaHCYPaHOBBIX 3JIEMEHTOB MOA AeiCTBU-
€M HEeWTpOHOB. B pesynbrare siiepHasi sHEprus NpeoOpasyercs B TEIUIOBYIO
OHEPIUI0 TCTIJIOHOCHUTCIIA (BOI[IJI, B IEPCIICKTUBE renm[), BBOAMMOTI'O B aKTUBHYIO
30HY aTOMHOTO PEakTopa, TEMJIOTa OT KOTOPOTo 3aTeM B aTOMHOM HaporeHepa-
TOpE MepeaeTcsi BOAE WK Tapy.

3. DnexTpoaHbIe KOTIBI — YCTPOHCTBA, B KOTOPBIX MPOXOIUT Ipeodpa3oBa-
HHUE 3JIEKTPUYECKON 3HEPTUU B TEIUIOBYIO 3HEPTHIO ITyTEM pa30rpeBa Harpesa-
TeJIsl C BBICOKAM 3JIEKTPUYECKHM COIPOTHBICHUEM U MOCIEAYIOIEH nepenade
TEIUIOTHI OT ITOTO HarpeBarens pabouemy Tely.

4. 'ennoycTaHOBKH — YCTPOUCTBA, B KOTOPBIX COJTHEUHas (CBETOBAsI) dHEP-
s peodpasyeTcs B TEIUIOBYIO 3HEPTHIO MH(paKpacHOro n3inydeHus. B rexmo-
IIPUEMHUKE WM COJTHEYHOM KojulekTope 3Heprust CosHua tpaHcdopmupyercst B
TEIUIOBYIO SHEPTHIO C MOCIEyIOIIeH repeaadeii TerIoThl padoueMy Tely — BoJe
WJIN BO3IYXY.

5. T'eorepMasibHBlE YCTAaHOBKH — YCTPOMCTBA, B KOTOPBIX IPOXOIMT Iepe-
Jlaua TeIUIOThl OT Te0TePMaJIbHBIX BOJ K pabodeMy Telly, HarpeBacMoMy 3a CUeT
TEIJIOBOM HEPTUH 3THX BOJ /10 33JaHHBIX ITaPaMETPOB.

6. KOTJIBI-y THIIM3aTOPBI — YCTPONCTBA, B KOTOPBIX HCIOIB3YETCS TEIIOTA
ra3oB, IMOKHAIOUIMX Pa3JIMYHOE BBHICOKOTEMIIEpATypHOE TEXHOJIOTHYECKOe 000-
pyZIoBaHue (HarpeBaTeIbHbBIE, 00KUTOBBIE U APYTHE Meun). TermioTa OT BEICOKO-
TEMIIEPaTYPHBIX Ta30B MEPENAeTCsl APYroMy TEIUIOHOCHUTENIO (BOJE WM Mapy),
Gosiee yn00OHOMY JUIsl TAUILHEHIIIETO HCIIOJIb30BAHUS.

7. Jna cuctem TeruiocHa0XeHHs TaKXKe UCIIONIb3YIOT ITPOU3BOACTBO TEIIO-
BOM 3HEPrHM M3 OHMOMACCHI, CENbCKOXO3SHCTBEHHBIX M TOPOJCKHX OTXOIOB, a
TaKXXe yCTPOMCTBA, B KOTOPBHIX DHEPTHs C HU3KUM JSHEPTETHYECKUM IOTEHIIHA-
JIOM 1peo0pa3yeTcs B BHICOKOIIOTECHIMAIIBHYIO TEIJIOBYIO SHEPTHIO JIPyroro Te-
IUTOHOCHTEISI C 3aTpaTaMM JIPYTUX BUAOB SHEPIHH, OABOAMUMBIX W3BHE (HAIpH-
Mep, NEKTPOIHEPTUH B TEIUIOBBIX HACOCAX).

DddexkruBnocts TI'Y ompenesnsieTcss COBEPIICHCTBOM TEXHOJOTHUCCKOM
CXeMBI MPeoOpa30BaHMs IHEPTUH, CTOUMOCTBIO UCXOIHOTO UCTOYHHKA JHEPTHUH,
a TaKXKe IapaMeTpaMu, KOTOpPbIE TOJDKEH UMETh TETNIOHOCHTEb.

1.2. KOHCTPYKTHUBHBIE OCOBEHHOCTH KOTEJIBHBIX

Tlapoevim nnn 6000zpelinbim KomenbHbiM azpeeanom (TeTIOreHepaTopoOM)
Ha3bIBaKOT ychOI‘/IICTBO, HUMCIOICE TOIIKY MJIA COKUTAHUA OPraHNnYCCKOro TOIiMBa
u oborpeBaeMoe NPOAYKTaMH CTOPAHHMS 3TOrO TOIUIMBA, NMPEIHA3HAYCHHOE JUIS
MOJyYCHHs Hapa WM TOpsideld BOJABI C JAaBJICHHEM BBIIIE aTMOC(HEPHOro, KOTO-
pbIe UCHONB3YIOT BHE CAMOI'0 yCTPOICTBA.

[lpu cxxuranuy OPraHUYECKOro TOIUIMBA TOPIOYME XUMHUYECKUE HIIEMEHTHI
(MeTaH, yriepo, BOAOPO, Cepa), BXOIAIINE B COCTAB TOIUINBA, COSTUHSIOTCS C
KHCIIOPOJIOM BO3/yXa, BBIACISIOT TEIUIOTY W OOpa3syroT MPOIYKTHI CrOPaHUSI
(IByOKHCH yTIIepoAa, BOJSHBIE Taphl, CEPHUCTHIA Ta3). B koTenmpHBIN arperar
HE00X0JMMO MMOJaTh HEKOTOPOE KOJIMYECTBO TOIUIMBA M OKHCIUTEINS (BO31yXa);
06eCHe’~II/ITb TMOJIHOE CropaHue TOIIMBaA U Mepeaavy TCIJIOThHI OT TOIMOYHBIX Ira30B
paboueMy Teily; yaaJduTh MPOLYKTH CTOpPAaHMS TOIUIMBA; ITOJaTh paboyee Teno —
BOJY, CXKATYI0 JI0 HEOOXOJHMMOIO JABIICHUs, HArpeThb 3Ty BOAY IO TpeOyemoi
TeMIIepaTyphl WX IPEBPATHTH €€ B Map TpeOyeMOro JaBJICHHS, OTACIUTh BIATY
U3 mapa, a MHOTJa M Ileperpets nap, o0ecrednB HaJexHyl paboTy Bcex die-
MEHTOB YCTaHOBKH. [IpOM3BOAMTEIFHOCT TEINIOreHepaTopa ONpenesseTcs Ko-
JMYECTBOM TEIUIOTHI UIIH T1apa, MONTyYaeMbIX B IPOLIECCE CHKUTAHUS TOTLTHBA.

OT BBICOKOTEMIIEPATYpPHBIX NMPOJIYKTOB CTOPAHUS OPTaHUYECKOTo TOILIMBA
TEIIOBAasl YHEPIUs NepenaeTcsi TpydaM CyMMapHBIM MOTOKOM TEIUIOTHI: KOHBEK-
LHCH 1 JIyYeHCITyCKaHHEM. 3aTeM OT BHELIHEH MOBEPXHOCTH KUISTUIBHBIX TPYO K



BHYTPEHHEN 4epe3 CJIOM Caku, METAUIMYECKYIO CTEHKY M CJIOW HaKUIM TeIoTa
HepesaeTcsl MyTeM TEIUIONPOBOIHOCTH, a OT BHYTPEHHEH MOBEPXHOCTH TPYO K
BoJI¢ Onarojapst TEINIONPOBOAHOCTU U KOHBEKIIUU.

Komenvnas ycmanoexa BKIIIO9aeT B ce0s TEMIOT€HEPATOp — MapoOBOM MK
BOJOTPEHHBI KOTENBHBIN arperat (KOTel), XBOCTOBBIE NOBEPXHOCTH Harpena,
TOpENKU, a TaKKe pPa3IMuHble JONOIHMUTENbHBIE ycTpoiicTBa. PanmanuonHsle
MIOBEPXHOCTH HArpeBa TEIIOr€HEPaTopa pa3MElIeHbl B TOIIOYHOM KaMepe U BOC-
MIPUHUMAIOT TEIUIOTY OT MPOIYKTOB CTOPaHHS TOIUIMBA B OCHOBHOM 32 CHET JIy-
YEHCITyCKaHUsI, OJHOBPEMEHHO 3all1Iasi CTEHBI TONKH (0OMYPOBKY) OT MPSIMOTO
BOSHCﬁCTBMﬂ 143nyt1a10u1e171 Cp€abl TOIMOYHBIX I'a30B. KonBekTHBHEIE IOBEPXHO-
CTH HarpeBa (KUISITWIBHBIC TPYObl) YCTAaHOBIICHBI 33 TONKOH, B ra30Xo0/ax KoTia
U BOCIIPUHUMAIOT TEIUIOTY OT MPOAYKTOB CTOPAHUS TOILUIMBA B OCHOBHOM 32 CUET
KOHBCKIIUH. K KOHBEKTMBHEBEIM HMIJIM XBOCTOBBIM IMOBEPXHOCTAM HarpeBa TaK¥XKE
OTHOCSITCS ITApOIIEPETPEBATENH, BOJSHbIE SKOHOMAI3€phl, KOHTAKTHBIE TEILIO-
0OMEHHHKH, BO3IyXOIOJIOTPEBATENN, KOTOPbIE NpeIHa3HAYEHB! JUIs CHIDKEHHS
MOTEPb TCIJIOTHI C YXOAAUMIMMU TOINMOYHBIMU ra3aMu, YBEJINYCHUA KHI[ KOTCJIb-
HOTO arperaTta Wi YCTaHOBKU M B KOHEYHOM UTOTE JJIsI CHIXKCHUSI pacXoja TOI-
JIMBA.

Ha puc. 1.1 mpuBejeHa mpuHIMIHANbHAS CXeMa KOTEIbHOW YCTaHOBKH,
paboTaromiell Ha IPUPOJHOM r'a3e MM Ma3yTe.

—

TOILINBO
¢ 20 BO3/yX —~
17 45
19

Puc. 1.1. lIppHuunuanbHas cxeMa KOTeJIbHOH YCTAHOBKM:

1 — BomonpoBoOx; 2 — KATHOHUTOBEIHN PUIBTP; 3 — TEIIIOOOMEHHUK; 4 — KO-
JIOHKa Jea’paTtopa; J — 0ak gea’paTop; 6 — MATATEIHHBIN HACOC; 7 — BOASHOM
SKOHOMaIf3ep; § — MUTaTeNbHas TUHUS; 9 — BepXHUil OapabaH; /() — HIKHHUN Oa-
paban xotTia; /] — KUIATWIBHBIE TPYOB!; /2 — maponpoBox; /3 — mapomeperpe-
Batelb; /4 — MaponpoBOI IeperpeToro mapa; /5 — BO3AyXoBox; /6 — nyTheBOI
BEHTWIISITOP; /7 — BO3yXOIOJ0OIrpeBaTelb; /8 — BO3AyXOBO/ HAIPETOTO BO3/LyXa;
19 — ropenoynoe yctpoicTBo; 20 — TormMBonpoBo; 2/ — 60poB; 22 — ApIMOCOC;
23 — npiMoBas TpyOa

Bopa nociie BOgonoAroToBky (YMST4eHHs M Jieadpanyi) MUTaTeIbHbIM Ha-
COCOM HarHeTaeTcsi BHayalle B BOJSHOI 3KOHOMam3ep, a 3aTeM B BepXHHid Oapa-
0aH MapoBOro KOTEIBHOTO arperaTa, TAe BhIPaOaThIBAETCS] CyXOW HACBHIILICHHBIN
nmap. 18 mMpoM3BOACTBA MEPETPETOro Iapa JOMOIHUTEIBHO YCTaHABIMBACTCS
naporieperpesareib. Bo3ayx, HEOOXOAMMBIN Ul TOPEHHS TOIUIMBA, TYThEBHIM
BEHTWJIATOPOM HAarHETaeTCsl B TOIKY KOTJA MO0 NMpEeJBapUTENILHO HAarpeBaeTcs
B Bo3myxomojorpesarene. KoTelnpHas WM TEIUIOTCHEPUPYIOIIAsl YCTaHOBKA
TaKKe BKJIIOYAET B ceOs: TOPENIOYHBIE YCTPOMCTBA VIS MOJAYM W ITOJTrOTOBKH
TOIJIMBA K CKUIAHUIO; ABIMOCOC JUIsl yIAJICHUS IPOLYKTOB CTOPAHHUS; IBIMOBYIO
TpyOy; apMaTypy ¥ TapHHTYpY pa3IMdHOTO Ha3Ha4YeHUs. YCTPOMCTBO M paboTa
BCEX ATUX HIIEMEHTOB KOTEJILHOM yCTaHOBKHM OyIyT paccMOTpeHHI B IL. 5, 6. Bee
9TH YCTaHOBKU Pa3MEIAIOTCs B CHEIMAIbHOM IPOMBIIIICHHOM 3JaHUH, Ha3bl-
Ba€MOM KOTEIIbHOM.

Ha puc. 1.2 u 1.3 npuBeneHs! mIaH U NPOJOJbHBIN pa3pe3 KOTENBHOH C
nBymst koTiiamu J[IKBP-4-13, paborarorieii Ha MPUPOIHOM ra3e Wil Ma3yTe.
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Puc. 1.3. IIponoJibHbIi pa3pes3 KoTeabHO ¢ AByMs koriaamu [IKBP-4-13

Komenvnoii Ha3pIBaeTCsl KOMILIEKC YCTPOWCTB M MEXaHM3MOB JJIsl IIpeBpa-
IIEHUS] XMMHUYECKOH 3HEPIMH OPraHWYecKOro TOIUIMBA B TETJIOBYIO SHEPTHIO.
KotenbHast BKitoyaer B ce0st HECKOJIBKO KOTEIBHBIX YCTAHOBOK, ABIMOBYIO TpPY-
Oy ans OoTBOJA JBIMOBBIX T'a3oB B aTMmocdepy, TEIIOOOMEHHUKH, J1ea’spaTop,
0axu, HACcOCHI (TUTAaTENbHBIE, CETEBbIC, IIOANMTOYHBIE U APYTHE), pa3HbIe BCIIO-
MorarelJIbHble YCTPOMCTBA U MalllMHBI, PEJHA3HAUYEHHBIE JJIsl 00eCTIeYeH s [T~
TEJILHOM W HaJIe)KHOW pabOoThl KOTEJbHBIX arperaTtoB, B TOM 4YHCIIE U IPHOOPOB,
MO3BOJIIOIINX KOHTPOJIMPOBATH XOJ TIPOIECCOB B KOTEJNBHOM arperare. B ko-
TEJIFHOHM TaKXXE MMEIOTCS TIOMEIIEHHS VISl Pa3IMYHBIX BCIIOMOTATENbHBIX CITYKO
" MacCTCPCKUX. I[J'ISI YaaJICHUS O4aroBbIX OCTAaTKOB TOIUIMBA U 30JIbI U3 JbIMOBBIX
ra3oB NPH CKUTAHUU TBEPJOTO TOIUIMBA B KOTEIBHBIX MMEIOTCS CUCTEMBI IIa-
KO- ¥ 30JI0y/IaJICHHSI.

CHa0)XeHHe KOTEJIbHOW TOIUIMBOM MOJKET OCYILIECTBIATHCS Pa3IMYHBIMU
MyTSMH: IO TPyOOIPOBOIaM, IO XKEJIE3HOH Jopore U aBToTpancnoproM. Ha Tep-
PUTOPHH KOTEIBHOW OOBIYHO IPOJIOKEHBI TPYOOIPOBOJBI, MOIABOAAIINE IPHU-
POIHBIN Ta3 K KOTENBHBIM arperaram, u rasoperyssitopusie myHktsl (I'PIT) mis
npruemMa, OYMCTKH W CHIDKEHHS JaBJIeHUs Tasa mepej Koriamu. [Ipu ucnonb3o-
BaHHUHU XHUJKOTO TOIUIMBA, IT0JJaBAEMOI0 B KEJIEC3HOOPOKHBIX MM aBTOMOOHIIb-
HBIX LUCTEpHAaX, Ha TEPPUTOPHUU KOTEIHHOW HPEITyCMOTPEHBI YCTPOHCTBA JUIA
NPHUEMKH, pasrpys3KH, CIIMBa, XpaHEHHS U MOJA4YH KMIKOIO0 TOIUIMBA IO €MKO-



CTAM, ammaparsl U IOAOrpeBa, GUIBTPALMU U TPAHCIIOPTHUPOBKH B KOTEIb-
HYIO.

Ha Teppuropun KOoTenbHOH Takke pacloyiaraloTCsl CKIabl IS XpaHEHUS
MaTepHalIOB U 3alacHbBIX YacTel, HEOOXOAUMBIX MPU 3KCIUTyaTallud U PEMOHTE
00OpynoBaHUs; YCTPOHCTBA Ui MPUEMKH M INIPEe0Opa30BaHHS 3ICKTPHIECKON
SHEPruHM, IMOTpedsieMoil koTensHOH. Ha TeppuTOpuu KOTENbHOW periaMeHTH-
POBaHO yCTPOWCTBO MPOE30B U IUIOMIAJIOK PA3HOTO HA3HAYEHHMS, 3€JIEHON 30HBI
JUTS 3AIUTHI OKPYXKAIOIIEr0 IPOCTPAHCTBA.

Terutorenepatopsi ¢ napiernem Boime 0,07 MITa (0,7 krc/cm®) u Temnepa-
Typoii Beimie 115 °C moamnexaT perucTpanuy B TOCYJapCTBEHHOW OpraHHU3aliHy,
KOHTPOJIUPYIOLIEeH NMPaBUIBHOCTh KOHCTPYKIMH KOTEJIBFHOTO arperara, COOTBET-
CTBHE YCTaHOBJIEHHBIM MIPAaBUJIaM U HOpMaM 000pYJOBaHHMS U 3JJaHUs KOTEIbHOU
u coOmoaerne o0CIyKUBaommM epcoraioM llpasun ycrpoiictBa u Ge3omac-
HOHM 3KCIUTyaTallMd HapoBbIX M BOJOrpeMHBIX KOTIOB ['ocroprexHamzopa PO
[11]. Pa3mepsl 31aHMii KOTENBHBIX, TPOXOABI MEXY CTEHaMH M 000pYIOBaHHU-
€M, MaTepualisl, U3 KOTOPBIX OHHU BBINOJIHSIOTCS, onpenenstorcsa [IpaBunamu u
Hopmamu ['ocroprexnaazopa PO.

D¢ deKTHBHOCTh PabOTHI KOTENBHBIX BO MHOTOM OIPENENSEeTCs MPaBUIIb-
HOCTBIO BBIOOpAa METO/A CIKUTaHMS TOIUIMBA, COBEPIIEHCTBOM O0OPYAOBAHUS H
pruOOpPOB, CBOEBPEMEHHOCTBIO W KadeCTBOM IIPOBEACHMS ITyCKOHAIAZOYHBIX
pabor, kBanHpuKanuei 00cIyKHUBaIOIIEro nepcoHaa u Jp.

1.3. OBIIME MOJIO)KEHUSA PABOTDBI TIIY

JI1s1 KOMOMHUPOBAHHOTO MPOU3BOJICTBA TEIUIOBOM U AJIEKTPUUYECKOUN dHEP-
THH TPUMEHSIOT TerutodekTponerTpanu (TIL]), paboTaromue Ha OpraHUIecKOM
TOIUIMBE, C PA3JIMYHBIMUA CXEMaMH HCIOJIb30BaHUS MapoBoi TypOuHbl. Ha puc.
1.4 npuBeneHa MpUHIMINAIbHAS TemoBas cxema TOLI.

[MuratenbHas Boja mociie CHCTEMbI MOATOTOBKK /8 (ymsirdenws, neaspa-
LWH) TATATEIBFHBIM HACOCOM [ TOoaeTcs B BOASHOW 3KOHOMai3ep 2, Tie Harpe-
BAa€TCA 3a CYHET TCIUIOTHI YXOJAAIIUX TOIMMOYHBIX I'a30B, a 3aTE€EM HJCT B HapOBOﬁ
Koten 3, Tae BhIpabaThIBaeTCsl CyXOl HACBIIIEHHBIN Map, KOTOPHIA 3aTeM IPOoXo-
JIT Yepe3 IMaporeperpesareins 4 1 pa3aeisercs Ha IBa MOTOoKa.

Opnna gacts napa (= 60 %) 1o maponpoBoy 5 UAET B MapoOBYIO TYpOHHY 0,
IJle 3HEprus napa BHaJaje MEPeXOJUT B MEXaHWYECKYI0 JHEPIUIO BPAIICHHA
TypOUWHBI, a 3aTeM B AJIEKTPUUECKYIO DHEPIHIO B AJIEKTPOreHepaTope 7, KOTOPbIit
COeAMHEH ¢ TypOWHON Ha ofHOM ocu. OCTaTOYHBINA Map M3 MapoBOH TYPOHHBI
MIPOXOJUT 4epe3 KOHACHcATop &, T/ie OXJIaXIAeTCs 0 COCTOSIHUS KHUIAKOCTH
(xoHIeHcaTa), ¥ UAET B OOpaTHYIO MarucTpaisb 9.

Puc. 1.4. lIppanunuanbHas Temnosas cxema TII:
1 — muTaTenbHBINA Hacoc; 2 — BOJASHON SKOHOMAii3ep; 3 — mapoBoii KOTET;
4 — naponeperpesarens; 5, // — maponpoBoJi; 6 — nmaposast TypOHHa;

7 — aNeKTporeHeparop; 8, 15 — koaeHcarop; 9 — obpaTHast MarucTpanb;
10 — pereHepaTHBHEIN MOIOTPEBATEND; /2 — TEXHOJIOTUIECKOE ITPOU3BOICTBO;
13, 14 — mapoBble mojorpesateny; /6 — ceTeBoi HAcOC;

17 — notpeduTens TeIoTh; /8 — cucTeMa MOArOTOBKH BOIBI



Hpyras gacts napa (= 40 %) no naponpoBoy // MOIBOAUTCS K TEXHOJO-
THYECKOMY MPOM3BOJCTBY /2 M K MapOBBIM CETEBBIM BoJlOHarpesareisim 13, 14.
KonpeHcar 0T TEXHOIOTHYECKOTO NMPOU3BOCTBA M KOHJIEHCATOpa /5 TakXkKe BO3-
BpamiaeTcs B 00paTHyI0 MarucTpaisb 9.

Paboma mennocemu. ObpatHas cereBasi BoAa HacocOoM /6 IMPOKAYNBACTCS
yepe3 IapoBbIe CETEBbIE MO0rpeBaTeN BobI /4 1 13 1 HampaBiseTcs K MoTpe-
6utento /7 Ha OTOIUICHNE, BEHTWISALMIO U ropsidee BOJOCHAOKEHHE.

Jua noseimenus KIIJ| mapocunoBoil yCTaHOBKM MCHOJB3YHOT pEreHepa-
TUBHBI TIOJIOTpeBaTeNb /(), Tie MPOU3BOJAUTCS HArpeB BOJbI (KOHAEHcATa) 3a
c4eT oTOOpa mapa u3 OTAENBHBIX CTyIeHEel mapoBoi TypOUHSEI 6.

1.4. OBIIIUE NMOJOXEHUA PABOTbBI ATIL]

Aoeproe (paclieIuisIIoIIeecs) TOIIMBO — BEIIECTBO, CIIOCOOHOE BBIICIHUTH
3HAYUTEIBHOE KOJIMYECTBO TEIUIOBOI SHEPTHHM 3@ CUET TOPMOXKEHHS IPOJYKTOB
JIENCHNST TSDKENBIX AP XMMHUYECKHX DJIEMEHTOB IIPU B3aWMOAEHCTBUH HX C
HeWTpoHamH. B sHepreTuke B KauecTBE sIEPHOTO TOILUIMBA HCIOJIB3YIOT IpH-
pOIHBIN HM30TON ypaH-235 *U), HCKYCCTBEHHBIE HM30TOIBI ypaH-233 (**U) u
mryTorni-239 (*°Pu). OcHOBHas py/a, U3 KOTOPOil [OMy4aioT ypaH, — ypaHOBast
cmonka UsOg.

YtoObl peakuysi JEJCHUs sep Hadalach, HEMTPOHaM HEOOXOAMMO IIpe-
OJI0JIETh OMNpEIEICHHBIN 3HEPreTHUeCKUid Oaphep, T.e. UMETh DHEPIHIO BBIIIE
SHEPIUH aKTHBALMK Peakuuu jAelieHus. B mpouecce neneHus o0pasyloTcs HOBbIE
HEWUTPOHBI, KOTOPbIE MOTYT OBITh MCIIOJNB30BaHbI JUIsi OOECTICUEHUsI CaMOTIOIEP-
JKMBAIOLIEHCA LEMHOW PEeakUUM AEJICHHUs. YCTaHOBJIEHO, YTO Spa C HEYETHBIM
YHCIIOM HEUTPOHOB: ypaH-235, ypaH-233, miyToHnii-239, npu 3axBate HEUTpoHA
JIeNSITCS 0/ ACHCTBUEM MEJUICHHBIX (TEIUIOBBIX) HEHTPOHOB, a siipa C YEeTHBIM
YHCIIOM HEWTPOHOB: ypaH-238, Topmii-232, mensTcs moj AEHCTBHEM OBICTPBIX
HEHTPOHOB. DHeprus TermmoBoro HeiirpoHa cocraBmsier 0,03...0,5 3B (1 2B =
1,602:10™" ITx), a 6eicTporo Heiirpona — 10° 5B. OQHAKO B pe3ysbTaTe AeICHHS
JMO00TO SAEPHOTO TOIUTMBA (C YETHBIM M HEYETHBIM YHCIIOM HEHTPOHOB) 00Opa-
3yIOTCSl IPEMMYIIECTBEHHO OBICTpble HEMTPOHBL. UTOOBI CHU3HUTH 3HEPTHIO ObI-
CTPBIX HeﬁTpOHOB U TEM CaMbIM o6ecneq1/m> HX y4aCTHUC B pCaKIUn ACJICHUS,
OpPraHu3yIOT HX 3aMe[UICHHE. B KauecTBe 3aMeNIMTENs] UCIOIb3YIOT OOBIYHYIO
Bony H,O, rpadut C, pexe Tsoxenyio Bogy D,O u Gepmumii Be. B pesynbrate
HeHHOﬁ peaKkunu ACJICHUA AACP TOIUIMBA KUHCTUYCCKAsA SHEPIrus 6])ICprIX HEH-
TPOHOB, MONAJAIOIINX B BEUIECTBO 3aMEUINTENS, TpaHC(HopMHUpyeTCs B TEMo-
BYIO SHEPTHIO TeIIOHOCHTENs. Tak | Kr siiepHOTo TOIuIMBa OOecreunBacT pea-
JIU3AIHI0 TEIUIOBOM MoIIHOCTH B 2 MBT B TeueHue roaa.

SlnepHOE TOIUIMBO MPHMEHSIIOT Ul KOMOMHHPOBAaHHOTO MPOU3BOJCTBA Te-
IUIOBOM ¥ DJEKTPUYECKOW SHEPrMM Ha ATOMHBIX TEIUIORJIEKTPOLCHTPAIAX
(ATOL) ¢ pa3nu4HBIMU KOHTYpamMu LUpKyJsinnu. Ha puc. 1.5 npusenena npus-
IUNHaIbHAs TPEXKOHTypHas TeruioBas cxema ATOLl ¢ momadedd TEIUIOTHI OT
PEaKTOPHOTO TEIUIOHOCHUTENS B TETUIO(HUKAMOHHBIA KOHTYD.

Konmyp 1. B aromHOM peakTope / oOpa3yeTcs 3HAuMTENbHasl TEIIOBas
OHEPIUsd, KOTOpas MO3BOJISACT HArp€Th TCIJIOHOCUTEIbL 1O BBICOKUX IMapaMETpPOB
(t = 450 °C). 13 aToMHOTO peakTopa BBICOKOTEMIIEPATYPHBIN TEIIOHOCHTENb
LUPKYISALMOHHBIM HAacOCOM 2 MOJaeTcsl B aTOMHBIM naporeHeparop 3. IloBepx-
HOCTb HarpeBa IaporeHeparopa IpeaCcTaBiIseT COO0 CHCTeMY 3MEEBUKOB 4 Ma-
JIOTO JMaMeTpa, BHYTPU KOTOPBIX IPH BHICOKOM JABICHHH TEYET TEIUIOHOCH-
Tenb. [IoBEpXHOCTh HarpeBa MOMEUICHA B BEPTUKAIBHBIA UM FOPU30HTAJIBHBII
KOpIYC, KyJa MUTATEIbHBIM HACOCOM J TOABOIUTCS IPYroil TEIUIOHOCUTEb —
BOJIa, KOTOpasi HarpeBaeTcs A0 KUIEHHS, B pe3yJbTaTe Yero B IIaporeHepaTope
00pasyeTcst BOASHOM map.

Tax ansa maporeHepatopa BBOP-1000: maponpon3BoaAUTENbHOCTh COCTaB-
nset 1469 1/4, naBneHue HacwImeHHOTO napa — 6,4 MIla, mnuHa Kopmyca — 15 M,
BHYTPEHHMH JHaMeTp Kopiyca — 4 M, IOBEpXHOCTb HarpeBa 3MeeBUKoB — 5200
M?, 9HCIIO TPYGOK 3MeeBHMKOB — 15 648 wiT., nuamerp TpyOOK 3MeeBHKOB — 12
MM, CpeIHss [UInHA TPYOOK — 8,9 M, CKOPOCTh TEIIOHOCHUTENS B TpyOKax — 4,9
Mm/c.



10 14

Puc. 1.5. IpunuunuajasHas TenjaoBasi cxema ATIIL:
1 — aTOMHBII peakTop; 2 — IUPKYJIALUOHHBIN HAacoc; 3 — MaporeHepaTop;
4 — 3MeeBMKH IaporeHeparopa; 5 — MUTaTelbHBIH HAacoC; 6 — apoBasi TypOuHa;
7 — aNeKTporeneparop; 8, /2 — KOHAEHCATOD;
9 — TEXHOJIOTUIECKOE IIPOU3BOJICTBO; /(), I /— mapoBbIe MOIOTPEBATEIIH;
13 — ceteBoii Hacoc; /4 — mOTpeOUTEND

Koumyp 2. VI3 maporeHepaTopa OfHa 4aCTh CyXOTO HACHIIIEHHOTO Mapa 1o
MApOTPOBOAY HIET B MAPOBYIO TypOHWHY 6, TIe MOTECHIMANBHAs SHEPIUs Iapa
BHavaJIC NEpEeXoaAUT B MEXAaHUYCCKYIO OHEPIrur0 BpalllCHUA Typ6I/IHbl, a 3aTeéM B
ANEKTPHUYECKYIO SHEPTHIO B AIIEKTPOTEHEpaTOpe 7, KOTOPBIH COETUHEH C TypOu-
HOW Ha omHOU och. OCTaTOYHBIN map M3 MapoBOH TYpOMHBI MPOXOIUT UYepes3
KOHJIEHCATOp &, TIE OXJAKAACTCs JI0 COCTOSHUS KUAKOCTH (KOHZIEHcara), W
UIET B OOpaTHYIO MarucTpaib K MUTATeIFHOMY HAcoCy J.

Jpyras gacTe mapa W3 MaporeHepaTopa IO MapoIpPOBOAY MOIBOIUTCA K
TEXHOJIOTUYECKOMY MPOU3BOJCTBY 9 M K MApOBBIM CETEBBIM BOJIOHATPEBATEISIM
10 u 11. KoHgeHcar OT TEXHOJIOTMYECKOTO MPOU3BOJCTBA U KOHJeHcaTtopa /2
TaK)Ke BO3BPAIIAETCS B 00PAaTHYIO MaruCTpaib K MUTATEIILHOMY HAcOCy J, OTKY-
Jla BOJla BHOBb HarHETaeTcs B MaporeHeparop 3.

Koumyp 3. OOpaTHas cereBas BoJa HaCOCOM /3 MPOKAYMBACTCS Yepe3 Ima-
POBBIE ceTeBble oJorpeBaTeny Boabl // u /0 u 1o mojaaromeMy TpyoonpoBoOaLy
HaTpaBJsIeTCs] K MOTpeOuTeNto /4 Ha OTOIDICHHE, BEHTIIISAINIO U ropsiaee BOHO-
cHa0xeHue.

1.5. JIEKTPOJAHBIE KOTJIbI

DOJeKTpOIHbIE TMapOBbIe M BOAOTPEIHBIE KOTJIBI pabOTAOT MO MPHUHIMITY
IIPSIMOTO NPe0Opa30BaHMs MIEKTPUUECKON 3HEPTHU B TEIUIOBYIO SHEPTHIO TEI-
JIOHOCHUTCIIA U IPUMECHAIOTCA JJI Tel'lJ'IOCHa6)K€Hl/ISI HpeHHpHHTHﬁ, OTOIUICHUA U
ropsiuero BOJOCHAOXKEHHA 3aHUNl M coopyxkeHud. IIpemmymnectBa siekTpo-
SHEPruM — MOOWIJIBHOCTB, IIMPOKHE BO3MOYKHOCTH aBTOMAaTH3alLlMH IIpoliecca
HarpeBa BOJbI WJIM IMOJYUYCHUA ITapa, MPOCTOTa KOHCTPYKTUBHOI'O HCIIOJTHCHHUA
JIEKTPOOTONUTEIBHBIX IPHOOPOB, BO3MOKHOCTH TOYHOTO MOAAEPKaHUS TEMIIC-
paTypHOTO peXrnMa B OTAIUIMBAEMBIX IOMELICHUSIX U SKOHOMUS B CBSI3H C 3TUM
NIEPBUYHBIX SHEPI€TUYECKUX peCypcoB. TexHUUECKHE XapaKTEPUCTUKU I1aPOBbIX
1 BOJOTPEHHBIX 3JEKTPOTHBIX KOTJIOB MpHUBeneHsl B [12, Tabm. 8.68, 8.69] u
[8, Tabm. 14].

DreKkTprudecKast cxeMa BKIIOUYEHHS MapOBBIX M BOJOTPEHHBIX KOTIOB HMEET
aBTOMAaTHYECKUH BBIKIIIOYaTeNb (AB) aist 3aIuThl OT HEeperpy30K U KOPOTKUX
3aMbIkaHui; KoHTakTop (K) 11 KoMMyTanuy Leny MOJKIIOUEHHs IEeKTPOIHO-
ro xorna; tpaHchopmaropsl Toka (TT), a Tarke ammepMeTpsl M BOJBTMETD,
IIpeHa3HaYeHHbIE U1l KOHTPOJISI TOKOB HAarpy3KH M KOHTPOJISI HANPSDKEHUS TTH-
TaHusa. Kaxaplii KoTen MMeeT 3alluThl, ACUCTBYIONINE Ha OTKIIIOUEHHE €ro OT
JNIEKTPUYECKON CeTH IPH OXHO(AZHBIX WM MEXIY()a3HbIX KOPOTKHX 3aMbIKa-
HUSIX 0€3 BBIAEPKKH BPEMEHH U Ieperpy3ke Mo TOKy Ha 15 % oT HoMHHaIbHOM
Harpysku. 3aLLlI/lTa KOTJIOB OT IMPCBLIIICHUA OAaBJICHUA OCYUICCTBIIACTCA IBYMS
MIPEAOXPAHUTEILHBIMU KITaIaHAMH.

YcnoBHbIE 0003HAYEHHS HIEKTPOAHOTO KOTJIA: YHCIUTENh — HOMHUHAIbHAS
JJIEKTpUYECKas MOIIHOCTb, KBT; 3HaMeHaTenb — HOMUHAJIBHOE HANpPsDKEHNE TTH-



Taroniei cetd, KB (Hanpumep, obo3nauenne KOIIP-250/0,4 paciundpoBbiBaeT-
cs: KOTeN DIIEKTPOIHBIA MapOBOH peryIupyeMbiii MomrHOCTRIO 250 kBT, HOME-
HaJIbHBIM HampspkeHueM nuTtarmonieit cetu 0,4 xB).

Onexmpoousvie goooepetitble KOM.Ibl TIPEIHA3HAYCHBI TSI BIPAOOTKH TOPS-
4eid Boabl. Ha puc. 1.6 npuBe/ieHa NPUHIMIHAIBHAS CXEMa JJIEKTPOTHOTO BOIO-
IPEHHOT0 PEryIrpyeMoro KoTia ¢ INIOCKMMH JIEKTPOJIaMH.
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Puc. 1.6. IlpyHuunuajbHasi cxemMa 3JIeKTPOJAHOI0 BOJOIPeiHOr0 KOTJ/1a:
1 — BogonpoBo; 2 — GUILTP-OTCTOWHUK; 3 — MUTATEIbHBIA HACOC;
4 — xyanad oOpaTHBINA MPOXOTHOHN; 5 — AIIEKTPOMArHUTHBINA KJIalaH;
6 — Gaiirac; 7 — BXOAHOW NaTpyOOK BOJbI; § — HMJIMHIPUYECKHIA KOPITYC;

9 — 3azemuienue; /(0 — apeHaxuast TuHUS; [ — (hasHBIE SIIEKTPOIBI;

12 — mpoxonnbie U30ATOPHL; 13 — TpexdazHas MEKTPUIECKas CEeTh;
14 — 3aUTHBIE TIACTHHBL; /5 — MUAJIEKTPUUECKHE TUIACTHHBI (AaHTHAJIEKTPOIBI);

16 — xpecToBuHA; /7 — BBIXOJHOW MaTpyOOK ropsiueii BOJbI;
18 — mrok; 19 — wrypsan; 20 — TepMopee;
21 — npenoXpaHUTENbHbIA KIanaH
Bona 13 BogonpoBojia mpoxoauT GpuibTp, TAe YAAISIOTCS MEXaHHYECKUE 1
rpyboaucepcHble IPUMECH, U MTUTATEIbHBIM HACOCOM IOIBOJUTCS YE€PE3 BXOJ-
HOH maTpyOOK BHYTpPh LIMJIMHIPUYECKOTO KOpIlyca. B mHHIIE kopmyca Bcex Bo-
z[orpei&Hbe KOTJIOB 4Y€pE3 IMPOXOAHBIC H3O0JATOPHI YCTaHABJIUBAIOTCSA (l)a3HbIe
UIEKTPOIBl — IUIOCKHE WM KOJBLEBBIE 3JEKTPOABI, WIN LWIHHIPUYECKHE
CTEP>KHH OIPECICHHBIX Pa3MEPOB, JUIMHBI U JHAMETPa, K KOTOPBIM IO TOKOBE-
JYIIAM LIITWIBKaM MOJBOANUTCS HaIpsHKEHUE Tpex(a3sHoi dIIeKTPHUYECKOH CEeTH.
Bona, 3anonHsromas MeEX3JIEKTPOAHBIE IMPOCTPAHCTBA, O0Opa3yeT aKTHBHBIC
IEKTPUYECKHUE CONPOTHBIICHNUS, BKIFOUCHHBIE 110 CXEME «TPEYTOIBHUK.
Tpexdasnble 31eKTpoIHbIE BOAOTpelHbIe KOTIbI HanpsbkeHneM 0,4 kB BbI-

TMOJIHAIOTCA € IJIACTUHYATBIMHA JICKTPOJaMU U HauboJiee MMPpUEMJIEMBI JJI1 BO/bI
C HU3KOH YIEeNBHON AIIEKTPOIPOBOIHOCTHIO. DIIEKTPOIHBIC BOAOTPEHHBIE KOTIIBI
Ha HanpspkeHue 6...10 kB M3roToBIAIOTCS ¢ IMIMHAPHYECKUMH HIIH KOJIBIEBHI-
MU JJICKTPOJaMU U MPUMCHSIIOTCA IMPHU BBICOKOM YICJIbHOM CONPOTHUBJIICHUU BO-
Ibl. PerynmipoBaHne MOITHOCTH 3JIEKTPOIHBIX KOTJIOB OCYIIECTBISIETCS] M3MEHE-
HUEM IPOTEKAIOIIETO Yepe3 BOMYy IEKTPUUECKOro TOKa. MOIIHOCTD 3JIEKTPOJ-
HBIX BOJIOTPEHHBIX KOTJIOB pacCUMTaHa Ha ONPE/IEIEHHOE Y/EeIbHOE COMPOTHB-
nerne Boasl ipu 20 °C. [Ipu HarpeBe BOIBI C YAETHHBIM CONPOTHUBICHUEM, OT-
mugatormmMcest oT pacdetHoro (mpu 20 °C), dakTudeckas MOIITHOCTB AIIEKTPOJI-
HOT0 KOTJIa OyJIeT onpeaessThes, BT:
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r1€ Nyaxrs NVuow — PAKTHUECKAS U HOMUHAJIBHAS MOIIHOCTH KOTJIA, BT; Ppacus Poaxr
— pacyeTHOe U (aKTUUECKOE Y/AeIbHbIE CONPOTUBIEHHS BOIBI, OM - M.

B anexmpoouvix komaax ¢ niockumu 1ekmpooamu HarpeB BOJbI IPOUCXO-
JUT TIPH €€ JIBMKCHUU MEXIy IUIOCKMMH DJIEKTPOJHBIMH IIACTUHAMK. Mo-
HOCTb KOTJIa PETYIUPYETCS WITypBajOM ITyT€M BEPTHUKAIBHOTO NEPEMEICHHS
JIMRJIEKTPUYECKUX TUIACTUH (AHTHUAJIEKTPOAOB), COOPAHHBIX B MAKET U BXOASIINX
B 3a30PbI MEXy INIOCKUMH JJIEKTPOAHBIMH TUIACTHHAMHU.

B anexmpoouvix komaax ¢ Konvyesvimu 21eKmpooamy BHYTPU KOpIyca
MEXAY AHUIIEM M JuadparMoi yCTAaHOBIICHBI TPH (PTOPOILIACTOBHIE KaMephl C
OTBEPCTUAMHU B HIDKHEH 4acTW JUIs MOJBOJA BOABI B MEXIIEKTPOAHOE IIPO-
cTpaHcTBO. B kamepax pa3merneHs! (pazHbIe U HyJEBBIE JJIEKTPOBI, BBITOIHEH-
Hbl€ U3 KOHIIEHTPUYECKHUX CTaJIbHBIX KOJIEL], COEAUHEHHbIX cBapkoil. HyneBsle
AJIEKTPO/IbI PACTIONOXKEHBI HaJl Pa3HBIMU JJIEKTPOJIAMH U JKECTKO 3aKperyIeHbl Ha
MOJIBECKE, CBS3aHHOM C JJIEKTPONPUBOAOM. MOIIHOCTH KOTIA PEryIHPYETCS
WU3MEHEHHEM PACCTOSIHUS MEXAY (ha3HbIM M HYJIEBBIM DIIEKTPOJAAMH U OCYIIECT-
BJISIETCSl 3JIEKTPONPUBOIOM. MHUHHMMANBbHBIM 3a30p MEXAY 3JEKTpOAaMHu ycTa-
HABJIMBAETCS PACYETOM.

B anexmpoonsix komaax ¢ yununopuueckumu 31eKkmpooamu KaXAbli Iu-
JIMHAPUYECKUH (ha3HBIH DJIEKTPOJ KOAKCUAILHO OKPY)KEH HYJIEBBIM AJIEKTPOJOM.
Bce HyneBble 37eKTpoIbl NPUBApeHbl K Auadparme, KOTopasi paszeinseT BHYT-
pEeHHUI 00BEM KOTJIA Ha JBE YacTH MEXTy BXOJIHBIM M BBIXOIHBIM HaTpyOKaMu
W HaIpaBJIsieT TIOTOK BOJABI B KOJIBLEBBIE 3a30pbl MEXKIY (a3HBIMU W HYJICBBIMH
3NEeKTPOJAMH, B KOTOPBIX NMPOUCXOAUT ee HarpeB. MOIIHOCTh KOTJIa peryiupy-
eTCsl BEPTUKAIBHBIM INEepeMenIeHHEM (TOPOILTACTOBBIX AKPAHOB, PACIIOJIOKEH-
HBIX KOAKCHAJIBHO OTHOCUTENBHO (Pa3HBIX M HYJIEBBIX JJIEKTPOJOB, KOTOPHIE JKe-
CTKO 3aKpeIUIeHBl Ha KPECTOBHHE, CBSI3aHHOM ¢ anekTponpuBoaoM. Ilepemerne-
HHE (TOPOIIACTOBBIX SKPAHOB OTHOCHTEIBHO (ha3HBIX HIIEKTPOJOB M3MEHSAET UX
aKTUBHYIO IUIOINAMb U, KaK CIEICTBHE, MOLIHOCTh KOTJIA.

Dnexmpoounvle napogvie Komivbl NpPEIHA3HAYEHBI JJIsi BBHIPAOOTKH HACHI-
1eHHOro mapa aasieHneM 10 0,6 MITa (6 krc/cM?) M CHAGKEHHS IPOMBIIIIICH-
HBIX, CEJIbCKOXO3SICTBEHHBIX M OBITOBBIX OOBEKTOB. B mapoBoM 3nmeKTpogHOM
KOTJIE TeIUIOTa, BBIACNAIONIAACS MPU MPOTEKAaHUM JIEKTPUUECKOI0 TOKa depes
BOZY, IPEICTABIIAIONLYI0 aKTUBHOE CONPOTHUBIICHUE, HIET HA €€ HATPEB U HCIIa-
penue. KOHCTpyKIMs 91€KTPOJHOTO MAPOBOTO PETYINPYEMOrO KOTJIA HA HANps-
xenue 0,4 kB nokasana Ha puc. 1.7 1 npegycMaTrpuBaeT aBTOMaTHYECKOE Pery-
JIUPOBAHME MAPONPOU3BOAUTENBHOCTH M OJIEKTPUYECKONW MOIIMHOCTH KOTIa B
33JaHHOM PEXKUME.

Bopa u3 Bogonposona / mpoxoauT GUILTP 2, TAE yNAISIOTCS MEeXaHnde-
CKHE M TpyOOAMCIIEpPCHBIE TMPHUMECH, U IHTATENIbHBIM HACOCOM 3 MOABOAUTCS
yepe3 BXOAHON MaTpyOoK 7 BHYTPb MOIUIABKOBOTO PEryJIsATOpa YPOBHS BOABI §.
INonnaBKkoBbIN peryyisaTop ypoBHS § MPeACTaBISET COCYHA, COSAUHEHHBII IBYyMs
narpyOkaMu // ¢ BOJHBIM IPOCTPAHCTBOM BBITECHUTEIBHOW Kamepbl 2/ dJek-
TPOJHOrO KOTJa. B CheMHOM [HHMINE pEryssTopa ypOBHS HMEIOTCS HaTpyOKH
JUIsl aBTOMATUYECKOM U py4yHOM moanuTku. Iloselil momnaBok 9 yepes3 WTOK U
KyJIUCYy COEeIMHEH C KpaHoM /() Ha marpyOke aBTOMAaTH4YecKoil moxnutku. [Ipu
aBTOMATHYECKOW IMOIMUTKE OTKPBIT KJIAIIaH aBTOMATUYECKOW MOANUTKH Ha IH-
TaTeIBHOM TPYOOIPOBOJE 7, a KiIalaH PyYHOH IOAIUTKA 3aKpBIT, B PE3yJIbTATE
BOJIa Yepe3 HIDKHHUN MaTpyOoK // MOCTymaeT B KOPILyC PEryJysiTopa YpoBHS 8 H
BOJIHBII 00bEM BBITECHUTENbHON Kamepsl 2/. [Ipu nocTuxkeHun ypoBHS BOIbI B
KOTJIE MOJOXKEHHMs, NPEBBIIIAIONIETO BEPXHUH YPOBEHb 3aTOIUICHUS (PAa30OBBIX
anekTponoB /5 Ha 100 MM, nomnaBok 9 uepe3 IITOK C KyJIHCOH MEpeKpbIBaeT
KkpaH /0, mpekpamias nogady Boibl B KoTelsl. I1ommaBKoBBI peryisaTop ypoBHs
oOecrieunBacT HOMUHAJIBHBIA PAcXOJ MHUTATENbHON BOJBI MPH TTOJHOCTHIO 3aTO-
IUIEHHBIX 37eKTpojax. B ciaydae BeIXxoga M3 CTpOsl MOMIABKOBOIO PEryJysTopa
YPOBHSI BpeMeHHast paboTa KOTJia BO3MOXKHA IIPH PYYHOM PETYJIMPOBaHUH I10]1a-
YM BOJBI YEPE3 NATPYOOK PYyUHOH MOANUTKH.
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Puc. 1.7. [IpuHuMnuaibLHasi cXeMa 3IeKTPOJIHOT0
MapoOBOI0 pPeryJMpyeMoro KorJja:
1 — BononpoBoJ; 2 — PUIBTP-OTCTOWHUK; 3 — MUTATEIBHBIA HACOC;
4 — xyanad 0OpaTHBIA MPOXOTHON; 5 — IIEKTPOMArHUTHBINA KJIallaH;
6 — Gaifriac; 7 — BXOOHO# MaTpyOOK BOIBI;
8 — MOTUTAaBKOBBIN PEryIsATOpP YPOBHS BOJBI; 9 — MOIIIABOK;
10 — xpaH aBTOMaTH4eCKO# moanuTKy; / / — marpyOoKu;
12 — numuHapuYeckuit Kopmyc; /3 — 3a3emieHne; /4 — IpoIyBOYHAs JIU-
HUS;
15 — (a3Hble I0CKUE MEKTPOIbI; /6 — IPOXOAHBIE U30JISITOPBI;
17 — mununapuyeckas odevaiika; /8 — TpexdasHasi dJIeKTpruIecKas CeTh;
19 — nudnexTpudecKue MIACTUHBL, 2() — yKa3aTenb ypOBHsI BOABI,
2] — BeITeCHUTENbHAS KaMepa; 22 — MaporeHepupyroas KaMepa;
23 — mapooTBOASAIINHN NAaTPYOOK; 24 — KPbILIKa;
25 — 3NeKTpOHBINA JaTYUK MPENEIBLHOTO YPOBHS BOABI; 26 — BO3AYILLIHUK;
27 — MaHOMETp; 28 — IpenoXpaHUTEIbHBIN KIIATIaH;
29 — peryasTop TeMIeparypbl

B nunuaapudeckom kopryce /2 KOakCHalbHO YCTaHOBJIEGHA LIMIIMHIpUYE-
ckas obeuvaiika /7, oOpa3yomias BHyTpH KOTJIa JB€ KaMepbl — BBITECHUTEIBHYIO
21 v maporeHepupyomnyto 22.

ITaporenepupyomas 1 BbITECHUTENIbHAs KaMEpbl B HMXKHEM 4acTH KOTIa
co00IIaI0TCs 10 BOAE, @ B BEPXHEH 4acTh KaMepsl pas3eNeHbl HIINHIPUIECKON
obevaiikoil /7 W CBA3aHBI MO Mapy TOJBKO Yepe3 PEryisTop TeMmmepaTypsl 29.
YpoBeHb BOJBI B KOTJIE KOHTPOJIHUPYETCs Mo yKazarento ypoBHs 20. B maporene-
pHpYIOIIeH KaMepe PacHoIOKeH MaKeT IUIOCKUX 3JIEKTPOAOB /5, Ha KOTOPHIE T10
TOKOBEIYIINM INMIJIbKAM 9Yepe3 MPOXOTHBIE N30JSTOPH! /6 B THUIIE MOAACTCS
HanpspDKeHrne Tpex(a3Hoi amekTpudeckoil cetn /8. KpaliHue miacTHHBI MakeTa
JIEKTPOJIOB M30JIMPOBAHBI CHAPYXXH AMAIEKTPUUECKMMH IUTacTHHaMu /9 juis
UCKJIIOYEHHsT HECUMMETPHYHOIN Harpys3k mo ¢aszaMm. Bopa, 3anonssiomas me-
XKIIEKTPOIHBIE MPOCTPAHCTBA, 00pa3yeT aKTHUBHBIE JIEKTPHUECKHE COINPOTHUB-
JICHHUS, BKIIFOYECHHBIC 110 CXEME «TPCYTOJIBHUKY. B CJlydyac nMuTaHusa KOTJia BOHOﬁ
C HHM3KMM YJEJbHBIM CONPOTHBIICHHMEM CHCTEMa 3JEKTPOJOB BBINOJHSIETCS U3
Tpex MWINHAPUIECKUX cTepxHel. [lap BripabaThiBaeTCs B MapoTreHepUpPYIOIIEH
kamepe 22, a oTOOp mapa Npou3BOANUTCS U3 MapOOTBOAALIETro naTpyoka 23.

Ha xppitike 24 351€KTpOJHOTO TAPOBOTO KOTJIA YCTAaHOBJICHBI ITPUOOPHI:

e DJIEKTPOAHBIN JAaTUUK ypOBHs 25, KOTOPBII 3aIlUINAeT KOTEN OT mepe-
IIUTKA BOJOH WM MOAAET CHUTHAJI COOTBETCTBYIOIIEMY HCIOJHHUTEIBHOMY MeEXa-
HU3MY Ha NPEKpAICHNE OAa4X MTUTATEIHHON BOABI IPH JOCTHKECHUH NPEEIIh-
HOI'0 JOIIYCTUMOTI'O YPOBHS BOABI B KOTJIC,

e BO3YIIHUK 26, U1 BBIITyCKa BO3AyXa IIPU IyCKe KOTIIa;



e MaHOMETp 27, I U3MEpPEHHS JaBIICHHS Iapa B KOTIIE;

® IpenoXpaHUTENbHBIC KIAmaHbl 28, A MpeJoXpaHeHUs KOTIIA OT IIpe-
JIeBHOIO JOIYCTUMOIO JAaBJICHUS Iapa.

Perynsropom Temneparypsl 29 3anaercst TpeOyemoe padbouee J1aBlieHHE Cy-
XOrO HACBIIIEHHOT0 napa. B ciydae noBbIlIeHNs JaBIE€HUS apa B KOTJIE CBBIIIE
YCTaHOBJIEHHOTO 3HAYE€HMsI, YBEJIMUMBAETCS M TEMIIEpATypa mapa, 4To MpUBOJIUT
K 3aKpBITHIO KJallaHa-peryJaTopa, Ipu 3TOM NEPEKPBIBAETCS CBA3b IapOr€HEPH-
PYIOIIEH KaMephl ¢ TAPOBBIM 00BEMOM BBITCCHUTEIILHON KaMephbl. B pesyibrare
JABJICHUE Tapa B ITApOBOM 00BEME MapOTreHEpUPYIOMIEH KaMephl IMOBBIIIAETCS
[0 CPaBHEHHIO C JABJICHUEM BBITECHHUTENILHON Kamepbl. JTO BiEHET 3a cOo0Oi
BBITECHEHHE KOTJIOBOM BOJBI M3 MapOreHEpUPYIOLIeH KaMephl B BBHITECHUTEIb-
HYI0, a TAK)KE CHIKCHHE YPOBHS BOABI B 3JIEKTPOJHON CUCTEME, YTO MPUBOJUT K
YMEHBIIEHHUIO 3JIEKTPUYECKON MOIIHOCTH KOTJa U €ro Mapornpou3BOAUTENBHO-
cru. Ilpu cHWKEeHUU [aBjieHMs Napa B KOTJIE HMKE YCTAHOBJIEHHOI'O 3HAYECHHUS
pEryysTop TEMIIEpaTyphbl OTKPHIBAET CBA3b IAPOTEHEPHUPYIOLEH M BBITECHU-
TEJIBHOM KaMep 10 Mapy, U3-3a YEero JaBJICHUE B HUX BBIPAaBHHUBAETCA, KOTJIOBAs
BOJia IIEPETEKAET B NApOreHEPUPYIOUIYIO KaMepy, YBEIUUMBas YPOBEHb IOIPY-
JKEHUsI DJIEKTPOJIOB, BO3BpAIliask KOTEJ B 33/IaHHBIA PEXXUM PaObOThI.

1.6. TEJINOYCTAHOBKU

OcHOBHBIE TI0JIOKEHUST JIYYUCTOro Tem1000MeHa

Bce Tena HempepsIBHO MOCHUTAIOT B OKPY’KAIOIIEe MX MPOCTPAHCTBO DIICK-
TPOMArHUTHBIC BOJHBI Pa3IMYHON YacTOTHI (JIMHBI). BOJNBIIMHCTBO TBEPABIX U
KHMJKUX TeJl M3JIy4aloT SHEPTHI0 BCEX JUIMH BOJIH B MHTEpBale OT HyJs JI0 Oec-
KOHEYHOCTH, T.€. IMEIOT CIUIOIIHON CIIEKTpP M3IydeHHs. 1'a3bl UCIyCKaIOT HEp-
THIO TOJBKO B ONPEACICHHBIX MHTEPBANAX JUIMH BOJH M MMEIOT CEJICKTHBHBINA
CHEKTp M3JIy4eHHs. TBepple Tena N3ayqaroT U MOTJIONIAI0T SHEPTHIO TOBEPXHO-
CTBIO — IOBEPXHOCTHOE M3ITyYCHHE, a ra3sl 00beMOM — 00BEMHOE H3TyUCHNE.

W3nyuenne BomH 000 UIMHBI BCeraa mpeBpamaercs (TpanchopMupyer-
Cs1) B TCIUIOBYIO SHEPruto. JJIiHA BOJHBI JICKTPOMArHUTHOTO U3IYYCHUS A, MKM
(Muxpomerp — 107° M), HaxomuTcs B mpenenax: s ymbTPAaDHUONETOBBIX —
0,02...0,4; Bumumbix (cBeroBbix) — 0,4...0,8; TemnoBbIX (MH(ppPaKpacHbIX) —
0,8...800 mxm. Ho asist cBeTOBBIX 1 MH(PAKpaCHbBIX (TEIUIOBBIX) JIy4eil ¢ ATHMHON
BoutHEI OT 0,4 1o 800 MKM 3TO MpeBpalieHie BEIPaKeHO Hanboee CIiIbHO, U OTH
JIy4d Ha3bIBAIOT /Menio8biMu, a MPOIECC UX PAaCIpPOCTPAHEHUS — MeniogulM U3-
JIyYeHuem WA paouayuel.

TemmoBoe M3ITy4EeHHE CBOWCTBEHHO BCAKOMY TENy, €CIH ero abCONOTHAS
TEeMIIepaTypa OTJIM4YHAa OT Hymns. VHQpakpacHoe (TemIlepaTypHOE) H3JIydeHHUE
OTpenersieTcsl TEIUIOBBIM COCTOSIHHEM Tela — €ro TeMiepaTypoi. MHTeHcHuB-
HOCTBH TEIUIOBOTO M3IYYCHHUS PE3KO YBEIMYMBACTCS C POCTOM TeMIeparyphl. B
ONpENEICHHBIX YCIOBUSAX TeMmmepaTypa gocturaet nopsaka 600 °C u Beie,
MIPEBATMPYIONIIM BHIOM TEII00OMEHa (110 CPaBHEHHUIO ¢ KOHBEKIIMEH) SIBIISETCS
panuanust. CBoe MpenMyILECTBO OHAa COXPAHSET M AJsl HU3KHX TeMIlepaTyp NpH
COOTBETCTBYIOLIEM PACIOJIOKEHUH TIOBEPXHOCTEH, OOMEHHBAIOIINXCS JTyYUCTON
ternoToi. Ilpu mydncToM TemmooOMeHe Bce Tela M3IydaloT SHEPTHI0 IpyT Ha
npyra. B pesynerare 06anaHca TETDIOTHI JIYYHUCTast SHEPTHS BCETa TMEPEHOCHUTCS
oT Ten ¢ Oosiee BBHICOKOW TEMIEpaTypod K TelaM C MEHBIIEH TeMIIepaTypoil.
Hawuboree nHTEHCMBHA Nepeiada TeIJIOThl pajnalyeil B yCIOBUIX BaKyyMa HIIH
pa3peKeHHs.

WurerpanbHplii WM TOJHBIA JYYUCTBIA MOTOK, M3Iy4aeMbld C €JUHHIIbI
MOBEPXHOCTH TeJla 10 BCEM HAIPaBJICHHUSM IOJYC(HEPHUECKOro MPOCTPAHCTBA,
HA3BIBACTCS NJIOMHOCIbBIO NOMOKA UHMEZPANbHO20 U3LYYEeHUsL, UL U3TYUamelb-
Hoti cnocobrocmuio, Br/m®:

E:Q, orkyma Q= jEdF.
dF )

Ecnu n3nydaTenpHas criocoOHOCTh £ OMHAKOBa JUIS BCEX 3JIEMEHTOB IO-
BepxHOCTH F, T0O O = EF. B 3TOM ciy4ae M3iIydaTesbHasl CIIOCOOHOCTh Tena £
YHUCIIEHHO PaBHA KOJIMYECTBY 3HEpruu (/Ix), BBIIEIAEMON C €AMHMIBI TOBEPX-
HocTH (M) B exuHuIy BpeMerH (¢): [x/(m*-c) = Br/m™.



Kaxxmoe Temo He TOJBKO HM3My4aeT, HO W MOTJIOIAET JYYHCTYIO HEPTHIO.
Ecnmu TenoBoii 1yd Ha CBOEM IIyTH BCTpeUaeT KaKoe-HUOYIb TENO C IUIOIMAABI0
MOBEpXHOCTH F = 1, TO U3 Bcero oOIIero KoJuyecTsa Najamueld Ha TeJIo JIydu-
croit sHepruu — E, (Q,), 4acTh €e OTpa)KaeTcsl B OKPYKaIolee MPOCTPAHCTBO —
Eo (Qor), HEKOTOpPAS I0JIS1 SHEPTUHU, POHUKAIONIEH B Teo, MOorIomaercs — Eyr
(Oror) ¥ TpaHCHOPMHUPYETCS B TEIUIOBYIO YJHEPTHUIO, & OCTAIBHAS YaCTh MPOXOIUT
CKBO3b TEJO U YEPE3 OKPYIKAIOLIEe MPOCTPAHCTBO — Ly (Oyp), MOCIE Yero noma-
JTaeT HA IPyTHE Tela.

Takum 00pazoM, MagaroIyil Ha TEJO TyYUCTHIA MOTOK MOXKET OBIThH pa3ne-
JIeH Ha TPH YacTU: OTPaKEHHYIO, MOTIOMICHHYI0 M TpomymeHHyto. Crienopa-
TenbHO: Ey=Ey + Epor + Erpy 1t Oy = Qor T Onor T Oup-

JI1st Komu4ecTBeHHOH OlleHKH Kakaon 9actu E (Q) BBOAAT MOHSTHS:

¢ OTHOIICHHE OTPAKEHHON SHEPTHH K DHEPTUH, MAJaonled Ha MOBEpX-
HOCTb T€JIa, Ha3bIBAIOT OMPANCAMENbHOU CIIOCOOHOCTRIO Tena: R = Oy / O,;

¢ OTHOIIEHHE IOTJIOMIEHHONW SHEPTUH K TMAJaolIei SHEPrHH HA3bIBAIOT
noarowamenvrol cmocodHoCThI0 Tena: A = Quor / O

¢ OTHOIIEHHE YHEPIHH, MPOIIEANIeH CKBO3b TENO, K MAJAIoNed YHEPTHH
Ha3BIBAIOT NPONYCKAmMeNbHOU CIOCOOHOCTEIO Tena: D = O, / O,.

B cooTBeTCTBUM ¢ 3aKOHOM coXpaHeHus sHeprun: R+ A4+ D =1.

Ecmu R =1, o A = D = 0. D10 03Ha4aeT, 4TO BCA MAIAOMIasl JTy4HUCTAs
SHEPrHs MOJHOCTBHIO OTpaXkaeTcs TesioM. Korja orpaxkeHre npaBUIbHOE U OMpe-
JIeIISIeTCs] 3aKOHAMU FeOMETPUYECKON OITHUKH, TeJla Ha3bIBAIOTCS 3¢PKANbHbIMU, A
B city4yae Au(pPy3HOTO OTPAKEHUS — AOCOTOMHO OenbiMU.

Eciu 4 =1, To R = D = 0. 310 03HayaeT, 4To BCE Majaroliee U3JIyueHue
MTOTJIONIACTCS TEIIOM U TAKHE TeJla Ha3bIBAIOTCS AOCOMOMHO YePHbIMUL.

Ecnu D=1, 10 A + R=0. 3T0 03HauYaeT, 4TO BCS MaJarollias SHEePrus mnpo-
XOIHUT CKBO3b TENIO W TAKHE TeNa HA3BIBAIOT HPO3PAUHBIMU UTU OUAMeEPMUYHDI-
Mmu. K HUM MOXXHO OTHECTH HE 3allbUICHHBIA CyXOH BO3JYyX, OJHOATOMHbBIE U
JIByXaTOMHBIE Ta3bl (a30T, KUCIOPOI, BOAOPO).

B npupozne «abComoOTHBIX» TeN HE CYIIECTBYET, XOTS HMEIOTCS ONU3KHE.
Hanpuwmep, Momenpio aOCONMIOTHO YEPHOTO Tejla MOXKET CIYXHTh OTBEPCTHE B
CTEHKE I10JIOro Teja (1apa), B KOTOPOM DHEprus IOIaJarolero B Hero Jydva
MOJTHOCTBIO TOTJIONIAeTCss cTeHKkamu. HedTsiHas caxa morjoraer 10 96 % mna-
JIaloIlel SHEPTUH, a MIepOXOBAThIN Jied win uHen — 10 98 %. [louTtu Bce Terio-
BEIC JIYYH OTPAXKACT TIIATSIFHO OTIOIUPOBAHHAS ME/Tb.

B mpupone momamnsiromee OOJMBIIMHCTBO TBEPABIX TEN M KHIKOCTEH He-
MPO3payvHoO, Uil HUX MpOIlycKaTelbHas crnocoOHocTh D = 0, a cymma morona-
TENBHOM M OTpakaTeNbHON criocoOHOCTeH 4 + R = 1. DT Tena Ha3bIBAIOT cepbi-
MU uau amepmudHsimy. EcM cepoe Teno XOpomo HOTJIoaeT JIydUCTYyI0 HEp-
THIO, TO OHO IUIOXO OTPAXKAET 3Ty SHEPrHIO, U HA0OOPOT.

Haubomnee WHTEHCHBHO TOTJIONMIAIOT PHEPTHIO TBEpHAble Tena, ciabee —
JKUAKOCTH. JIJ1s1 IpUONIDKEHHS TBEPIBIX CEPBIX TEN K YepHBIM MX MOBEPXHOCTh
YacTO TOKPBIBAIOT HE(PTSIHOW ca)ked, JJakOM MM Kpackoil. OJHako Imoriouia-
TeNbHAs CIIOCOOHOCTH TeN B MHPPAKPACHOM IHATa30HE W3ITYUCHHUS ONpeaeisieT-
csl He CTOJIBKO IBETOM, CKOJIBKO Ka4eCTBOM MIJIH COCTOSTHHEM (IIIEPOXOBATOCTHIO)
MTOBEPXHOCTH.

Cpena, CKBO3b KOTOPYIO TIPOXOIUT JIyUHCTast SHEPTHs, IO-Pa3HOMY IIOTJIO-
IIaeT |, CIEeI0BATENBHO, IIPOITyCKAaeT H3TydeHHe. T peXxaToOMHbIC Ta3bl (YIIIeKUC-
JIBIA U CEPHUCTHINA Ta3, BOJSHBIC Maphl) MPOIYCKAIOT TEIUIOBBIC JTYYH TOJIBKO B
y3KOM JHana3oHe JauH BojgH. CyXoi BO3MyX MPAKTHUYECKH MPO3paUYCH IS Tell-
JIOBBIX Jy4eH, OTHAKO MPH HAJHYNH B HEM BIIard, mapa (TyMaHa) OH CTAHOBHUTCS
cpeoi, 3aMeTHO moriomniaromei. [lormomenne u paccesiHiue H3ITydeHHsI UMCIOT
MECTO B 3aIlbUVICHHBIX UJIN CA’)KUCThIX ra3dax.

[TornomarensHas ¥ IPOITyCKaTeIbHAs CIIOCOOHOCTH TEN U CPel 3aBUCST OT
CIeKTpa m3MydeHns. Hampumep, KBapIl po3padeH Al CBETOBBIX M YIbTpaQHo-
JICTOBBIX JIyded, HO HEMpo3payeH A TEIUIOBBIX Jyded. KameHHas comb mpo-
3padHa A TEIUIOBBIX JIy4ed M Hempo3padHa sl yIbTpa(HOIeTOBBIX JIydeH.
OKOHHOE CTEKJIO MPO3PavHO TOIBKO IS CBETOBBIX Jy4eH, a s HH(PpaKpacHBIX
U YIBTPA(PHUOIIETOBBIX OHO MTOYTH HE MPO3PAYHO.

3akxon mennogozo uznyuenust Kupxeopa. Hemeuxuit pusuk I'ycra Pobept
Kupxrod (1824 — 1887 rr.) ycraHoBui B 1859 1. cooTHOIIEHNE MEXKIY H3ITyda-
TETBHOM ¥ MOTIIOMATEIBHON CIIOCOOHOCTSIMU TE: B YCIOBHAX TEPMOUHAMUYC-
CKOTO PaBHOBECHSI OTHOIIICHUE W3JIy4YaTeIbHOM CIIOCOOHOCTH £ K MOTIIOIATEIb-



HOW A IUIA BCeX TeJl OJMHAKOBO W PaBHO M3ITy4aTeNbHOW CHOCOOHOCTH abco-
JIFOTHO YEPHOT'O Tella IIPH TOMH JKe TeMIepaType

B _[E]| &) _(g)
AIT AZT 3)r o

AOCOIFOTHO YepHOE TeJI0 00JIaJaeT MPeae/IbHBIMU CBOMCTBAMH Kak B OT-
HOLICHUH TOTJIOLICHUS TTJIal0IIel Ha HEro SHEPIruy, TaK U UCIYyCKAeMOW UM Ke
camuM. AGCOIIIOTHO YEPHOE TEJIO MOIJIOIACT BCIO MAAIOIYI0 SHEPTHIO HE3aBH-
CHMO OT €€ CIIEKTPaJbHOr0 COCTaBa U HUCITYCKAeT DHEPTHUIO 10 BCeM 0e3 UCKIII0-
YeHUsl JJIMHAM BOJIH M MIPUYEM MaKCHMAJIbHO BO3MOXKHOE KOJIMUECTBO TIPH JIaH-
HOH TeMIiepaType.

JJist OJTHOTO CIEKTpa JIy4eHCIyCKaTeIbHas CIOCOOHOCTh KaXAoro tena £
paBHA TPOU3BEICHUIO MOJHOrO KoddduimenTa noriomenus 4 3Toro Tena Ha
JIY4EUCITyCKATENIbHYI0 CIIOCOOHOCTh a0COJIOTHO YEpHOro Tena Ey mpu TOW ke
TeMIeparype

E=AE); wm A= (E/Ey)r

Takum 0O6pa3oM, 4eM OOJIBIIE TENIO H3ITydaeT, TeM OOJIbIIIe OHO M MOTJIOINIA-
€T, WIX U3JTy4aTeNbHasl CIIOCOOHOCTH Tella MPSAMO MPOIOPIHOHATIBHA TOTIIONIA-
TEJIBHOM TP TOH K€ TEMIIEpaType.

Jiss OONMBIIMHCTBA TBEPHBIX (CEPHIX) TEN BMECTO MOTIOIMIATEIFHON CIO-
CcOOHOCTH ONIEPUPYIOT MOHATHEM CTETIEHH Y€PHOTHI PEalbHOTO Tea.

Ionx cmenenvro uepromol peanvroco mena € TOHAMAIOT OTHOIICHUE H3ITY-
YaTeNbHOM CIIOCOOHOCTH JaHHOTO Teja £ K M3jydaTelbHOW crocoOHOCTH abco-
JIIOTHO YepHOro Teja Ey npu Toil xe teMmneparype: € = (E/Ey)r.

CpaBuuBas 3akoH Kupxroda 4 = (E/Ey)r M CTENIEHb YEPHOTHI PEabHOTO
tena € = (E/Ey)r, BUIUM, YTO CTEIICHb YSPHOTHI PEAILHOIO TejIa € TO JKE CaMoe,
4TO W TOIJIOLIAaTeNbHas CIOCOOHOCTh Tena: € = A. [loyHas cTerneHb YepHOTHI €
XapaKTepu3yeT CyMMapHOE JYYEeHCIyCKaHUe peabHOro Tena. CTeneHb YepHOTHI
ten MeHsercs ot 0 (st abcomoTHO 0enbIX) 10 1 (st aOCOMOTHO YePHBIX TEN).

Ymo kacaemcs onpeodeieHH020 UHmMep8ana ONUH 80]H PedlbHbIX mel, Mo
cnedyem ommemumy. 0Jisi MOHOXPOMAMUYECKO20 USNYYEHUs. 8 YCLOBUSIX MePMO-
OuHamuyeckozo paenosecusi mena & = A, Eciu A; = 0 u peanvHoe meno He
nozuowiaem usnydeHusi OAHHOU OUMbL BONIHbL (HANPUMED, KPACHOE CMEKIO He
noznowjaem KpacHwie ayyu), mo makoe meio U He CNOCOOHO UCNYCKAMb COOM-
gemcmesyrowezo usnyyenus. 11oamomy Kpacnoe cmexno, He no210ujas KpacHulx
Jyyell (npo3payro Oisi HUX), He MOdCem OCMA8amvCsl KPACHbIM NpU Hazpese 00
COCMOAHUSL c8eueHUsl;, OHO Oaem 3eneHblll yeem. I1o makoii sce npuduHe udedib-
HblLl MOHOXpOMamuieckuti puiomp He modxcem OblmMb UCMOYHUKOM UZTYYEHU,
KOmMopoe o1 CK803b cebsi c80O00HO nponyckaem. Abconomuas npo3pavHocmy 8
unmepsane Onun 6onH om A 0o A + dA obycrosrusaem necnocobnocms ucnyc-
Kamb JYYUCTYIO SHEP2UIO 8 SMOM UHMep8ae.

CreneHp YepHOTHI IOJHOTO W3IYYCHUS TEN € XapaKTepHU3yeT CyMMapHOE
JMYYEeHCITyCKaHWEe PEeaTbHOT0 Tela, OMpPEAeNseTcs AKCIEePHMEHTANbHO, W I
OOJIBIITMHCTBA MAaTEPHAJIOB €¢ 3HAUCHMs Ta0yJIMPOBaHbI U MPUBEACHBI B TA0JU-
nax [19, 20]. HeoOX01uMO yYUTHIBATh, YTO CTEIICHH YEPHOTHI TEJ € U A 3aBUCAT
OT TEMIEpaTyphl: I METANIOB OHU BO3PACTAOT C MOBBIIICHUEM TEMIICPaTYPEI,
a JI7Is1 HEMETAJUIOB — TIOHIDKAIOTCSL.

Haubonee cymecTBeHHO Ha € M A BIWSET MIEPOXOBATOCTh ITOBEPXHOCTH,
MIO3TOMY pa3IWYaloT CTEIeHb YEPHOTH METaJla KaK BemlecTBa (IIEpOoXOBaTOe
WJIM OKWCJICHHOE) M MeTalljla MOCie ero 00pabOTKK MM MOJIMPOBKH, KOT/a CTe-
IIeHb YEPHOTHI WMEET MOPSIOK COTHIX HOJied eauHuM. J[Isi mepoxoBaThIX IO-
BEPXHOCTEH MPH 3arps3HEHUH WIH HATMYAN HA MOBEPXHOCTH OKCHIHOW IJICHKH
3HAYCHUS € YBEIWYHMBAIOTCA B HECKOIBKO pa3. Hampumep, menp OKuCIIeHHAs
nmeer € = 0,6...0,8; menp cnerka monmpoBanHas — € = 0,12; a Meap TIIATENBEHO
nosvpoBanHas umeet € = 0,02.

CreneHb YEPHOTHI € TAKXKE 3HAYUTEIFHO 3aBHUCHUT M OT COCTOSHHS TOBEPX-
HOoCcTH Tena. [IoKphITHE TTAamKoil MOBEPXHOCTH METaJIa OJWHAPHBIM TOHKHM



CJIOEM IIPO3PAvHOro JJIsi CBETA JIaKa MOXKET IPUBECTH K MHOTOKPATHOMY YBEIH-
4yeHuro €. HeoOXoanMo MOMHHUTH, YTO BHIMMAasi OKpAcKa MOBEPXHOCTH Tela B
OTPaXXCHHBIX JIy4ax CBETa HE JIaeT HUKAKOTO IPEJCTABICHHUS O CTEICHU YePHO-
Thl €, XapakTepPHU3YyIOIel B OCHOBHOM HEBHIMMOE HH(]paKpacHOE H3ITydYCHHE.
Hanpuwmep, 6ymara, dapdop, acoect, kupnmd umerot € nopsaka 0,7...0,9, roroa
KaK I71a30M OHU BOCIPHHUMAIOTCS Kak Oeble Tena. AHAJOrMYHO, JIAaK YePHBIM
MatoBbelid uMeet € = 0,96, a nak Genwiii — 0,9; caxa — 0,95, a raakoe CTEKIO —
0,94; Boma — 0,9, a cHer (mpu oTpUIATENBbHBIX Temmeparypax) — 0,82; kpacka
yepHas TisHieBas — 0,9, a kpacka Oenas MaciisiHas W Pa3IUYHBIX I[BETOB —
0,92...0,96.

bernas 1o uBeTy MoBepXHOCTh XOPOIIO OTPAXKAET JIHIIb CBETOBBIE JY4H, YTO
HCHOJB3YETCA IJId Pa3JINYHbIX 06’beKTOB nu COOpy)KeHHﬁ, A€ UHCOJIIIUA HEXE-
naresbHa. TeruioBble e JIy4d HEBHIUMOro HHPPAKPACHOTO U3JTy4YeHHs] BOCIIPHU-
HUMAIOT IOBEPXHOCTB TEJI TOJIBKO MO COCTOSIHUIO €€ ILIEPOXOBAaTOCTH, HO HE IBE-
Ta; TOYHO TaK K€ KaK M IJa3 He «BUANT» UH(]paKpacHOE U3ITydeHUe, HO BOCIIPHU-
HUMaeT BCIO TaMMy CBETOBBIX Jyueil. CieZjoBaTenbHO, IBET MOBEPXHOCTH Teja
(ero okpacka) CyIIECTBEHHO BIIHMSET Ha MOTJIOUIEHHE U U3JTyYeHNE TOJILKO BHIH-
MBIX JIy4eil B COOTBETCTBYIOIIEM HHTEPBAJIC JJIMH CBETOBBIX BOJIH.

CoJiHe4Has1 JHeprus

CouHile — BO30OHOBJISIEMbIIl HCTOYHUK SHEPTUH, KOTOPBINA U3JTy4aeT B KOC-
MHYCCKOC IPOCTPAHCTBO JJICKTPOMArHUTHBLIC BOJIHBI. COHHe‘leIe JIY4Yu HECYT
IpOMaJIHOE KOJMYECTBO SHEPTUH, OTPa)Kalollelcsi OT atMoc(epsl U MOBEPXHO-
CTH 3eMJTH B KOCMOC U B MCHBIIIEM KOJIMYECTBE UAYIICH Ha HArpeB 3emiid, oopa-
30BaHNE OMOMAacchl M peoOpa3oBaHUe B SHEPTHIO BETPa, NPUIIMBOB, MOPCKUX H
OKEaHCKHX TEYECHUH U BOJH. ECTeCTBEHHO, YTO CO CBETOBBHIMHM Jy4aMH ITOCTYIIa-
€T TeIUIOBas SHEPTHsl, KOTOPasi, B YaCTHOCTH, UCTIONB3YETCS B PA3INIHBIX TEIIHO-
TEXHOJOTUYECKHX, COJHEUHBIX U OMPECHUTENbHBIX YCTAHOBKAX, TEIUIHMIAX, CY-
HIMJIKAX U COTHEYHBIX MPyaaX.

[110THOCTH TEIUIONPUTOKA HEOAWHAKOBA HA PA3IUUHBIX MIMPOTAX 3EMITH, B
pas3yIMuHBIE CE30HBI ToJla M MEepUuojsl CyTOK. B cyOTponmkax u IyCTBIHSX ee
cpeaHeronoBoe 3HaueHue cocrapiser 210..250 Br/m?, B HeHTpanbHON uyacTh
Esporis — 130...210 Br/M%, a Ha ee ceepe — 80...130 Br/m>.

MOIIHOCTh TeTMOYCTaHOBOK 3aBHCUT OT METEOYCJIOBHH M HEpPaBHOMEPHO-
CTH COJIHEYHOTO LIMKJIA: eciu obOjaka 3akpbiBatoT CoJHIle, TO BbIpaboTKa SHEp-
MU YMEHBILIACTCS; HOYbI0 OHM HE pabOoTaioT, 3MMON MX MPOU3BOJHUTENHLHOCTD
Majiaet, a Be(b B 3TH MIEPHOJIbI BPEMEHH MOTPEOHOCTh B TEILUIOBOI SHEPTUH HAU-
Oonpmas. Pa3paboTka HEOOXOMUMBIX PEKHUMOB DKCIUTyaTallMd CHUCTEM TEILIO-
cHaOXeHHsl TpeOyeT NPUMEHEHHUs CIeUAIbHBIX TEXHUYECKHX YCTPOUCTB — KOJI-
JIEKTOPOB, KOHIICHTPATOPOB, aKKyMYJISITOPOB, HEOOXOMUMBIX Ui cOopa U MO-
BEIIICHYSI TIOTCHIIMANIA COTHEYHOW SHEPTHH, a TaKXKE PE3CPBHPOBAHUS COIHEY-
HOW SHEpPTuH B APYTHE BUIBL: TEIJIOBYIO, MEXaHHYECKYIO WU 3JIEKTPUYECKYIO.

KouiekTop cosiHeYHOIT Y Heprun

Komnekxtop comneunoit suHeprun (KCD) mpeanasHadeH Ui ylaBIUBaHUSL
SHEPTHU CBETOBOTO HM3ITyUCHHS, IIPEOOPA30BAHUS B TEIUIOBYIO PHEPTHUIO W Tepe-
a4l TIPOMEKYTOUHOMY TEIUIOHOCUTENIO. YJIaBJIMBaHUE COJHEYHON SHEPTruu B
KOJUIEKTOPE OCHOBAaHO Ha CIOCOOHOCTH BEIIECTB M MAaTEpHAJIOB, TAKUX Kak
CTEKJIO, TIOJMMEPHBIE IUICHKH, BOIBI, IIPOMYCKaTh CBEeTOBHIe Tyun. ConmHeuHas
SHEPrHs B OCHOBHOM IEPEHOCHUTCS CBETOBBIMH JIydaMH, JUISI KOTOPBIX YyKa3aH-
HBIE MaTepHalbl MPaKTHYeCKU Mpo3payHbl. Hambounblee mpuMeHeHHE HMeeT
IUTOCKUH KOJJIEKTOP CONHEYHBIN YHEPTUH, TIPECTaBICHHBINA Ha puc. 1.8.

TernoBoil moTok 3Hepruu, noasoauMoi k KC3O coiaHeuHbIMU TyuyaMu

0o =q. F,

IZie g, — CyMMapHas COJHEYHas paguanus (mpsiMas U paccesHHas) Ha TOPH30H-
TabHY0 noBepxHocTs KCD, MJI/M%, nipu 6e3061auHoM HeGe U B 3aBUCHMOCTH
0T reorpauuecKoi MHUPOTHI onpezaesercs mo [16, Tadi. 4 |; F — mwiomaip Tem-
JIOBOCTIPHHUMAFOIIEH TOBEPXHOCTH KOILIEKTOPA, M.
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costneqnoii sneprun (KCD): 2
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2 — KOpIyc; 3 — TeIIOU30JISILUS; Z 5
———
4 — TpyOKM JUTS TETUTOHOCHUTEIIS;

5 — myderoroIaoias MoBepXxHOCTE (abcopbep)

Jlyun uH(pakpacHOTO quanazoHa m3mydeHus (Qy;) OTPaKalOTCs OT IMaHEIH
1, a comHeYHas PHEPrusi CBETOBOIO JuanasoHa usinydenus (Qy,) Oecnpensrcr-
BEHHO MPOXOMT Yepe3 CBETOMPO3PAYHYIO MaHelb (CTEKII0) /, MPO3pavHyo cpe-
ny KCO u nonaziaror Ha Jy4enoriIomaronyo noBepxHocTs abcopbepa 5. Ecnu
Y4eCThb, UYTO COJTHEYHAsI YHEPTHs B OCHOBHOM IIEPEHOCHTCSI CBETOBBIMH JyIaMU,
TO TIPOIyCKaTeNnbHast cnocoOHOCTh D = Oy, / O, @ KONUYECTBO TEMIOTHI, MPO-
mrepuee yepes cpeny KCO, Oy, = DQ,.

AGcopOepoM Ha3BIBAIOT COBOKYITHOCTD JIYYEIOTIIOMAIONIeH TTOBEPXHOCTH 5
1 TpyOOK 4, IO KOTOPBIM IMPOXOIUT KUAKHUHA (BOJIA) WM Ta3000pa3HbIi (BO3IyX)
TEIUIOHOCUTEIb, OTBOASALIMHI TEIUIOTY K norpedbutento. Ha abcopbepe conHeuHast
SHEPrus CBETOBBIX Jydel TpaHCPOpMHUPYETCS B TEIUIOBYIO SHEPTHIO, KOTOpas B
OonpIIe 9acTH MepeaeTcsl TeIUNIOHOCUTENI0 M B MEHBIIEH YacTH OTpakaeTcs
BHYTpb KCD. Ilpu 0OpaTHOM W3JIyuyeHWH DHEPrHs MEPEHOCHTCS B OCHOBHOM
UHOPAKPACHBIMU (TEIUIOBBIMHU) TyYaMH Oyug, A1 KOTOPBIX CTEKJIO [/ M MOJH-
MepHbIe MaTepransl KCD Henmpo3padHel, a TeruioTa 00paTHOro HHPpPaKpacHOTOo
M3IYYeHUs, OTPaXxasch OT MAHEIH, OCTaeTcs BHYTPH Koiuiekropa. Takum obpa-
30M, KOJUIEKTOP padOTaeT KaK JIOBYIIKA COTHEYHOW SHEPTHHU: BIIYCKAeT SHEPTHIO
cBeTOBOTO M3mydeHnst COJHIIA M HE BBITYCKAeT HAPYXKY SHEPTUI0 HH(PPaKpaCHO-
T'O U3Ty9IEHUS.

[ToBepxHOCTh abcopOepa NOMKHA MMETh KaK BBICOKYIO MOTJIOMIATEIbHYIO
CHOCOOHOCTh CBETOBOW 3HEPTHU A6, TAK M HU3KYIO CTENEHb YEPHOTHI €5, B
Jrara3oHe MH(PaKpacHOro M3iydeHus. HauBbiciive 3Ha4YeHHs IOTJIONIAaTeINb-
HOW CIIOCOOHOCTH MMEIOT MIOBEPXHOCTH, OKPAIICHHBIC B YepHBIN mBeT. [ HUX
Aqse moxogut 10 0,95. Ho 3TH MOKPBITHS MIEPOXOBATHI, U CTENEHh UX YEPHOTHI,
orpejensonas HHTeHCUBHOCTh MH(paKpacHOTO M3IydeHHs, Besmka. [loatomy
Takoit abcopOep, moromas OOJBIIYIO JONIO MAAONISH Ha HETO SHEPTHH CBETO-
BBIX JIy4ei, OyJIeT TepsATh U 3HAUUTEIbHOE KOJMYECTBO TEIUIOTHI, U3IIydasi ero B
Buzae MH(ppakpacHbIX Jydeid. KoadduipeHTsl moriomenus: coJHeuHol pajana-
1y A JUIs OTAENBHBIX MaTepUaliOB COCTABISIOT: OetoH — 0,54...0,65; amomu-
HUW 9ucThIl — 0,22; amfoMUHMANA OKUCIeHHBIH — 0,54; *&elle30 KpOBEJIbHOE uep-
noe — 0,9; sxene3o sMmanupoBaHHoe Oenoe — 0,32; Kene30 OIMHKOBAHHOE —
0,68...0,79; xpacka macnsHas (pa3HbIX 1BeToB) — 0,52...0,91.

IMornomarensHas cnocoOHOCTh adcopoepa Ause = Ouse / Orp-

KonnuecTso Teniotsl, Bocnpuarumaemoe abcopoepoM QOuse = Aase Orp-

JU1s CHMOKEHUS CTETIEHH YePHOTHI €,5. HA MTOBEPXHOCTH abcopOepa HAHOCAT
CCJICKTUBHBIC TTOKPBLITUA. CeleKTUBHEIE TIOKPBITUA NPEACTABJIAIOT CO6OI71 TOHKUE
IUIEHKA U3 YePHOTO XPOMa WIIM YePHOTO HUKEIS HA METAUTYECKON TIOJUIOKKE.

CenexTHBHBIC TOKPBITUS 00JIaal0T Pa3IMYHBIMU ONTHYECKHMH XapakTe-
PHCTHKAMH O OTHOIICHUIO K CBETOBBIM M MH(paKpacHbIM Jy4am. M3-3a mManoii
TOJIILUHBI CJI0s1 (MEHBILEH, YeM JUIMHA BOJIHBI MH(PAKPACHBIX JIy4eil) CeIeKTHB-
Hasl TUICHKa Mpo3payvHa JJisi TEIUIOBOTO M3iyueHHs. B obnactu uHppakpacHbIX
JIy4el u3iyuaresnbHasi ClIOCOOHOCTh CEIEKTHUBHBIX IUIEHOK OYeHb HU3Ka, a OTpa-
JKartelbHasl CIOCOOHOCTh BbICOKA. [109TOMY IpH HAHECEHWU CENIEKTHBHOM IUICH-
KM Ha ITOBEPXHOCTH abcopOepa ero CTerneHb YEPHOTHI €,5. OYAET paBHA CTEIICHU
YEPHOTHI OJIMPOBAHHON METAJUTMYECKOH MOJUTOKKH Ecey.

CreneHpb CeNeKTUBHOCTH abcopbepa ¢ IUIEHKOI OIeHUBAEeTCs OTHOIICHUEM
Ause | €cen. Hammyumme pe3ynpTaThl MMEIOT CEJICKTHBHBIC IUIEHKA C YEPHBIM
XpOMOM Ha afOMHHHAEBOH (oibre (A6 = 0,964; €., = 0,023) u 4epHBIM HUKe-
JIeM Ha HUKEJIEBOW MOMIOKKE (A5 = 0,96; €.; = 0,11). Ha BHyTpeHHIOIO TIO-
BEPXHOCTh CTEKOJI TaKXKe HAHOCST CEJEKTHBHYIO IICHKY, 00JIaJarolIyio Xopo-
LIell 0TpaXkaTeabHOH CHOCOOHOCTHIO TI0 OTHOIIEHUIO K MH(PPAKPACHBIM (TEILIo-
BbIM) JIy4aM, HM3JydaeMbIM OT abcopOepa. HaHeceHue CeNeKTHBHBIX IUICHOK
obecrieunBaer 3HaunutenbHoe nosbimenue KITJ[ KC3: tak, nmpu ogHocioitHOM



OCTEKJICHHU N3MEHEHHE CTETIeHN CEIIEKTUBHOCTH OT | 10 12 mpuBOIUT K yBeIH-
yennto KITJ] KCD ot 45 mo 60 %.
Onmuueckum KII/] KCO Ha3bIBaeTCs IPOU3BEIECHHE

Nonr = DAa60~

Ontuueckuit KIT/] konekropa nmokaspiBaeT, Kakasi 4aCTb COJTHEUHOM dHEp-
THH, TOJBCACHHOW HAa MAaHENh KOJUICKTOPA, BOCIPHHHUMACTCS ITOBEPXHOCTEHIO
abcopbepa 3a cueT mpomyckatensHOH (D) ciocooroctrn KCD m mormamarens-
HOM (A,6.) criocobHOCTH abcopbepa.

ITo abcopOepy MPOXOANT KUAKUHA WIIA Ta3000pa3HbIA TETIOHOCHUTEINb, KO-
TOPBIA BOCTIPUHMMAET BCIO JIYUYHCTYIO SHEPTUIO (CBETOBYIO M TEIUIOBYIO) U OT-
BOJIUT 3Ty TEIUIOTY K HOTPEOUTENI0 CHCTeMBbl TeruiocHaOkeHus. KomuuecTBo
9TOM MOJE3HOHN TEIIOTh (J;, OTHECCHHOE K CIUHHIIC BPEMEHH, ONIPEICIICT men-
JIONPOU3600UMENLHOCTb CONTHEUHO20 KOLIeKmopa, KBT

QT = GTCT(TZK_ T]K):

rae G, — MacCOBBIN PacXoJ TEIIOHOCUTENs, KI/C; ¢; — yaelbHasi MacCoBas Tell-
smoeMKocTh Tertonocurens, KJx/(kr-K); T, u T), — HadabHast 1 KOHCYHAs TeM-
nepatypsl TemnoHocutens, °C umm K.

OmHako He BCS TEIUIOTa, MOMIONIeHHas abcopoepoM Q6. TOXOIUT IO TEl-
moHocuTensd. YacTh TEIDIOTH ¢ HAPYKHOM IMMOBEPXHOCTH abcopbepa 3a cueT KOH-
BEKIIMH, TEIUIONPOBOIHOCTH U M3IIyYEHHsS OTBOJHUTCSA K BHYTPEHHEH MOBEPXHO-
CTH CTEHOK KOJIICKTOPA.

B crannonapHOM TEIUIOBOM PEXHMME TEIIOTa B 3TOM XK€ KOJIWYIECTBE IIPO-
XOIHT Yepe3 CTEHKH KOJIEKTOpa, a 3aTeM TepsieTCS B OKPYIKAIOIIYI0 CPedy C
HapyxHoi noBepxHocT KCD. DTH sBNEeHUs MPOTEKaOT OAHOBPEMEHHO, BIIMSI-
10T APYT Ha IpyTa, ¥ TAKOE COBOKYITHOE BO3ACHCTBIE HOCUT HA3BAHUE CHONCHbIIL
mennoodOmer. KOHBEKINS, HAIIpUMEP, YaCTO COMPOBOKIACTCS TEILUIOBBIM H3ITY-
YEHHEM, TEIUIONPOBOAHOCTh B MOPHUCTHIX TENaX — KOHBEKLUHUEH U U3IYyYCHHEM B
Iopax, a TEIIOBOE M3ITyUeHHE — TETUIONPOBOIHOCTHIO M KOHBEKITHEH.

B mpakTrueckux pacderax paselieHHe TaKUX CIOXKHBIX MPOIIECCOB HA AJIe-
MEHTapHbIC SIBIICHHS HE BCET/Ia BO3MOXHO U iesiecoo0pa3Ho. OOBIYHO pe3ysbTaT
COBOKYITHOTO JIEHCTBHUSL OTHAEIBHBIX AJIEMEHTAPHBIX SIBJICHUN MPHUITUCHIBACTCS
OTHOMY W3 HHX, KOTOPOE€ U CYHTAETCS TJIaBHBIM, a BIUSHHUE OCTAJIBHBIX (BTOPO-
CTCTICHHBIX) SIBIICHUIA CKa3bIBACTCS JIMIIb Ha KOJMYSCTBEHHOW XapaKTEPHUCTHKE
OCHOBHOTO TMpoliecca. Tak, Hampumep, NpU PacHpOCTPaHEHUH TEIUIOTHl C MO-
BEepXHOCTU abcopOepa F. K BHYTPEHHEH MOBEPXHOCTH CTEHOK KOJJIEKTOpa B
KayecTBe OCHOBHOTO SIBJICHUS NPHHATO CYHUTATh TEIUIOOTIAYy KOHBEKIHEH M
M3ITy4YeHUEM, a BIUSHHUE TEIJIONMPOBOIHOCTU B CpeJie KOJJIEKTOPa YUUTHIBAETCS
COOTBETCTBEHHBIM YBEJIMUEHHEM 3HaueHHs KO3()(UIIMEHTa TEIIO0TaauyH, JIH0O0 B
cpene KCD ucnone3yercs moHATHE KOHIYKTHBHOM TEIUIOIPOBOAHOCTH.

KonuuecTBeHHON XapaKTepUCTUKON COBOKYIHOI'O TEIUIOBOTO Mpoliecca
SIBJISIETCS] CyMMApHBIH, HITH OO, KOA(PPUIUESHT TEMI00TAaYH

Qoo = Ol + Oy,

Tac O — KO3(1)(1)H].II/I€HT TCIUIOOTAAYM 3a CUCT KOHBEKIHUU WU TCIIJIONNPOBOJAHOCTH,
0l; — KOO PUIHEHT TETIOOTAAYH U3ITYICHUEM.

O6o03HaunMm yepe3 T, — TemrepaTypy HoBepxHocTH abcopbepa u T, —
TeMIepaTypy cpeabl Kojurektopa. OT KaXJ0H eINHUIIBI TTOBEPXHOCTH abcopOepa
F6c TEpSIETCS TEIUIOTA ITyTEM KOHBEKIIUH:

qx = G'K(Ta6c - Tc)s
Hu l'[yTeM TCIIJIOBOI'O I/I3J1y‘leHI/IHI
n = € Co [(Tase/ 100)* — (T:./ 100)*,

2 104
TJIE €np — IPUBEJIEHHAS CTENEHb YEPHOTHI cUCcTeMBI Te [25]; ¢o = 5,67 Br/(Mm™K")
— K03 HUIHEHT M3ITydeHHs a0COMIOTHO YEPHOTO TeIa.



CymMMHPYA g H ¢, AMEEM

Goom = Gx + G = O (Tuge — To) + &up o [(Tuge / 100)* — (T, / 100)*].
Buvinoca pasnocme (T,;. — T.) 3a ckoOku, noayuum ocHOGHOe GvIpadice-
HUA 0.71}1 pacuema CJ102#CHOZ20, UIU CyMMllpHDZO, menﬂooﬁmeua:

qo6m = (ax + an) (Taﬁc - Tc) = Qogm (Taﬁc - Tc)-
KOB(I)(I)I/IHI/IGHT TEIUIOOTAAYN U3JTYyYCHUEM OIIPEACIIACTCA 110 d)opMyne
Oy = Epp CO'IO_S(Taﬁc4 - Tc4) I (Taoe — Tc) = Enp Co 0,

rie 0 — remnepaTypHbIid KOAQUIHEHT.

Ecmu crenkn KCD oMBIBarOTCS KameiabHOH KUAKOCTHIO (BOJIOM), TOTIA O,
=0 ¥ Ology = Ol 3HAUEHHE O 3aBUCUT TOIBKO OT TeMnepatyp Tyse U T, @ €yp BBI-
YHCIISIETCS COIIACHO CTEMEHU YePHOTHI cucteMsl [19, 20, 25].

Ecmu 06038a9uTE (Th6c + Te)/2 = Ty, T Tipu 0,9 < Toec / T, < 1,1 TEMmepa-
TypHbIit Ko3dduiment 0 = 0,04(7,/100)*. TIpu TakOM TOMyIEHHN O, = 0,04¢,,
co(T,,/ 100)°, a ommbka pacuera He mpesbimaer 1 %.

B cnydae, ecniu B kauecTBe OCHOBHOTO MPHUHST MPOIECC TEILIOBOTO H3ITy-
YeHusl, pacueTHas popMya CcyMMapHOH TEIo0Taauk OyAeT UMETh BH]

Goom = (Exx + Eap) 0 [(Tase / 100)* = (T, / 100)*],

a y4JacTHe B Ipoliecce KOHBEKTUBHOTO TEINIOOOMEHA YUUTHIBAETCS YBEITHYCHUEM
MIPUBEICHHON CTEIIEHN Y€PHOTHI CUCTEMBI 32 CUET & = Ol / (o 0).
Temnossle norepu KCO MoryT ObITh paccunTtansl U 1o Gopmyie, Bt

On=0c+ 0y =0 F (Ton—Ty) + & e F [Ty / 100)* — (T, / 100,

rze o, — KO3 UIMEHT TemT00TJaul KOHBEKIINEH ¢ TOBEPXHOCTH KOJUIEKTOPa K
OKpyKarolemMy Bo3ayxy, Br/(M*K); F — miomans Hapy&HOi TerIooTatomei
noBepxuocti KCD, M% Ty — cpemmsis TeMIIepaTypa HapyXHOW MOBEPXHOCTH
KC3, K; T, — Temneparypa Hapy»KHOTO OKpYXarolero Bo3ayxa, K; ¢ — crenens
4epHOTHI HapyxHOH noBepxHoctu KCO.

Temnossie motepu KCO MoryT OBITH paccunTaHsl U 1o Gpopmyne, Bt

Qr{ = kFaﬁc(TaGC - TB):

rne k — addexTuBHBIN KO3 dUIMEHT TemIonepeaayn OT cpebl B KOIEKTOpe K
OKpYIKaIOIIeMy HapyXHOMY BO31yXy, Br/(M*K); F — miomais TerooTamome
noBepxHOCTH abcopbepa, M*; Ty, — CPEIHsS TEMIIEPaTypa HaPyIKHOM MOBEPXHO-
ctu abcopbepa, °C mwmn K; T, — Temreparypa HapyKHOTO OKPYKAFOIIETO BO3MIY-
xa, °C nnm K.

BosmoskHO 1 apyroe pemeHue Termiooro npouecca B KCO.

YcnoBust ABMXKEHUS! )KUAKOCTH B OrpaHHYeHHOM mpocTpaHcTBe KCO 3aBu-
CAT OT (OPMBI, TEOMETPHUYECKUX Pa3MEPOB NPOCTPAHCTBA, POIA XKUIKOCTH H
WHTEHCUBHOCTH TEIII000MEHa. XapakTep OBHXKCHUS JKHIKOCTH NPH €CTECTBEH-
HOW KOHBEKIMU B IPOCIIOWKAX ONpPEIEISIETCS PacloloKeHHEM HarpeThlX U XO-
JIOZIHBIX TTOBEPXHOCTEH U pacCTOSHUAMH MEXIY HUMH.

B ropu3oHTanbHBIX MPOCIOWKaX XapaKTep JABHIKESHUS JKUIKOCTH OIpeelis-
eTcs PACIOJIOKEHUEM HarpeToil MOBEPXHOCTU: €CIIM OHA CBEPXY — LUPKYJALUS
OTCYTCTBYET, & €CJIN CHU3Y — YepeJ0OBaHUE BOCXOISIIMX M HUCXOISIIUX ITOTO-
KOB. LIMpKyJISIIUS J)KUIIKOCTH B BEPTHKAJIBHBIX MTPOCIOHKAX 3aBUCUT OT MX TOJI-
uHE O. [Ipu Gonbioii TommuHe O IBMKECHUE KUAKOCTH UMEET XapakTep, Kak
BJIOJIb BEPTUKAIBLHON IMOBEPXHOCTH B HEOTpAaHWYEHHOM IpocTpaHcTse. [1pu ma-
JIOW TOJIIMHE O BO3HUKAIOT LUPKYJSIIMOHHBIC KOHTYPBI BCIICICTBHE B3aHMHBIX
MOMeX BOCXOJSIIIMX W HUCXOAALIMX HMOTOKOB. B MIapOBBIX M rOPH30HTAIBHBIX
LHWTHHIPUYECKHUX MTPOCIOHKAX UPKYISIHS KUIKOCTH 3aBUCUT OT COOTHOIICHHS
JINaMETPOB, PACIOI0KEHHS HArPETOH MOBEPXHOCTH.



[pouecc cnoKHOr0 KOHBEKTHBHOTO TEIUIOOOMEHA B MPOCIIOHKAX MPUHATO
paccMaTpHBaTh Kak dJIEMEHTapHOE SIBIICHUE TEIUIONPOBOIHOCTH, I 4ero BBe-
JCHO TIOHATHE JKEUBANEHMHO20 KOIpPuyuenma menionpo8OOHOCIU Ny
O/(FATS) u koappuyuenma KOHBEKYUU € = ey [N

[1710THOCTH TEMJIOBOrO MOTOKA (TEIJIOBBIX MOTEPH) OT ropsyYeil TOBEPXHO-
ctu abcopbepa (7T,5.) K BHyTpeHHEH moBepxHocTH Kopmyca KCD (7)) uepes
XKHUIKOCTHYIO ITTPOCIIONHKY TONIIMHOW & ¢ KOA(QUIMEHTOM TEemIoNnpOBOAHOCTH
A OTIpENeNsieTCS U3 BEIpaskeHHi [25]

qH:}\")KB(Ta6c_T)/8; A =A_€E

K OKB KUK *©

Mns Beeit oOnactn 3uavennii kpurepues I'pacroda u Hpanarns (Grj Pry)

nu HpH6J’IH)K€HHOI>i OLICHKHU & IUIOCKUX, MUINMHAPUYICCKUX U HMIAPOBBIX MTPOCIIOCK
0,25
&= 0,18(Grf Prf) -

rJie B KQUeCTBE ONPEACISAIONICH NPHHATA CPE/HSs TeMIleparypa ropsiueii u Xo-
JIOJTHOW cTeHOK Tpociioku (1o, + T¢)/2, a 3a onpeAestoIuil reOMeTPUICCKUI
pa3Mep — TOJIIUHA TTPOCIIONKH J.

KoadduueHT A, B MPOCIIOiiKe MHOTAA HA3BIBAIOT KO3(D(PUIIMEHTOM KOH-
JIyKTUBHO# TEIJIONPOBOTHOCTH.

Jons mo6pIx TermnoBbix noteps KCO cocraBmsiet: ¢, = O/ O,.

DddexruBHOCTL padoTh abcopdepa KCO orenuBaetcs mo Gopmyiie

Qaﬁc = QT + Qn nin QT = Qaﬁc - Qn~

D¢ GEeKTUBHOCTh HCIOJIB30BAHUS COJHEYHOH HSHEPTrUM XapaKTepu3yeTcs
KII[I xommexTopa, KOTOPBIA ITOKA3bIBAET, KaKas HOJS COJMHEYHOH sHepruu O,
MOCTYIMBIIEH Ha KOJJIEKTOP, NepenaeTcs morpedureito Q,:

ana = QT / Qo nin T]Kca = T]orrr - qn-

CrnepnoBarenbHo, i noBbimeHust KITJ[ kommekropa coJHEYHOW SHEPTUU
TNie> HEOOXOIMMO YITydINaTh pagralliOHHBIC XapaKTePUCTUKU abcopOepa u CHU-
’*aTh TerioBble notepu KCO B okpyxatouiyto cpeny. i 3TOro HCHoib3yroT
TEIUIOBYI0 m3oyAnuio koprnyca KCD u ceneKkTHBHBIE MOKPHITHS, HAHOCHMEIE Ha
Jy4eBOCIPUHUMAOIIYIO TIOBEPXHOCTH abcopbepa.

Juist mennouszonsiyuu KCD OOKOBBIC TTOBEPXHOCTH ¥ JHO 3aKPBIBAIOT ITEHO-
IJ1aCTOM, CTEKJIOBATON WJIN Apyrum 3¢)¢)GKTI/IBHI)IM TCIUIOU30JIIITUOHHBIM MaTe-
puamom. Ocrteknerne KCD, moMHUMO OCHOBHOHM CBOEH pOJH — IPOITyCcKa CBETO-
BBIX JIyYE€H, TAaKXKE UTPACT POJIb TCILIOU3OJIALUN H MOXKET OBITh OJHO-, IBYX- H
TpexciaoiiHpiM. C pOCTOM 4YHCla CJIOEB TEIUIOBbIE MOTEPH YMEHBIIAIOTCS, HO
YXYALIAeTCS U MPOIYCKHAs CIIOCOOHOCTH OCTEKICHUS.

reJII/lOyCTHHOBKI/I C TeJI0BBIM HACOCOM

I'ennoycTaHOBKM IpefHA3HAYEHBI IS TOJTyYEHHUsS] TOpSUeil BOABI MM Ha-
IPETOro BO3[yXa M BKIJIIOYAIOT B ceOs KOJIEKTOp conHeyHor sneprum (KCD),
TEIUIOOOMEHHUKH, 0aK-aKKyMyJSTOp, TEIJIOBBIE HACOCH U TPyOOmpoBoasl. Pa-
6ounM TermoM (TermoHocuteneM) B KCD moryt ObITH BOza, BO3IYX, OpraHHYe-
CKHE HHU3KOKHUIIIIME >KUAKOCTH. BakKHBIM yCIIOBHEM NPHMEHEHUs paccMaTpH-
BaeMBIX CXEM SBJSICTCs oOecrieucHue OecriepeOOoHOM paboThl CUCTEM OTOILIe-
HUSI ¥ TOPSTYETO BOJIOCHA0)KEHHS HE3aBHCUMO OT BPEMEHHBIX M MOTOJHBIX YCIIO-
BUI ITyTEM BBEIEHUS B CXEMY €MKOCTEH, aKKyMYJIMPYIOIINX TEIUIOBYIO SHEPTHIO
B COJIHEYHOE BpEMs CYTOK M OTAAIOIIMX HAKOIUIEHHYIO TEIUIOTY BO BpeMs OT-
ximogenust KCO.

[Ipy BO3AYIIHOM COJTHEYHOM OTOIUICHHMH 3/1aHHS WM COOPYXXEHUs XOJIOJI-
HBIH BO3IyX 3a0Upaercsi U3 OKPYXKAIOIIEH Cpellbl U BEHTWIATOPOM IIO/IAeTCsl B
KCD, rne on HarpeBaeTcs 1 uepe3 OJIOK YIIpaBIeHHS BBOAUTCS MO0 B TIOMeIIe-
HHUE 3[aHus, JU00 B TEIUIOBOM aKKyMYJISITOP, PAacllOjI0KEHHBIH, KaK MPaBHIIO,
noy 3naHneM. Korga KCO e pabotaer, mpeaycMoTpeHa BO3MOXHOCTh PELMp-
KyJISIMM OXJIAKAEHHOTO KOMHATHOT'O BO3/yXa 4Yepe3 TEIUIOBOM aKKyMyJATOP.



TennoBbIM aKKyMyJSTOPOM BO3ZYIIHOTO OTOIIEHUSI MOXKET CIIy>KHTb JIFOOOH
TBEPAbIH HAIMIOJIHUTEND JOCTATOYHOM KPYIHOCTH C BBICOKOHM yIEIbHON TEII0EM-
KOCTBIO (KaMEHHas rajbka, KepaMUIeCKHEe COCY Ibl, METAIJIMUECKHUE JIHCTHI).
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Puc. 1.9. [IppHuunua bHas cXeMa reJinoyCcTaHOBKH
U CHCTEeMBbI TeIVIOCHAOKEHHUS C TEeNJI0BbIM HACOCOM:

1 —»neprus ComnHua; 2 — Hacoc; 3 — KOJJIEKTOP COJTHEYHOM 3HEPTHH;

4 — TeTUIOOOMEHHUK; 5 — 0aK-aKKyMYJIIATOP; 6 — TETIOBasi H3OJIAIINS,

7 — HacOC CUCTEMBI OTOIUICHUS; 8, 15 — TEIIONPUEMHUKH; 9 — paAHaTOphI;
10 — Bo3nyxocOopHuk; /1, 17 — NpOMEKXYTOUYHBIH OaK;
12, 18 — trennoBoii Hacoc; /3 — BEHTHIIH;
14 — nacoc ropsiaero BogocHaOxeHusT; /6 — KpaH ropsiueil BoJIbl

Hawubonee a¢pdexTrBHAs cxeMa CHCTEMBI TEIUIOCHA0XEHHsI ¢ UCIIOJIb30Ba-
aueMm KCD npusenena Ha puc. 1.9 1 nMeeT HECKOIBKO KOHTYPOB.

OxnaxeHHasl BOJa MEPBOr0 KOHTypa HAacCOCOM 2 MOAAETCs B KOJUIEKTOP
COJITHCUHOU 3HEPruM 2, TJC HArPEBACTCS M HANPABIIACTCS B TCIIOOOMEHHHK 4
BOJITHOTO Oaka-aKKyMyJsiTopa 5, B KOTOPOM OXJIaKAAeTCsl M BHOBb BO3BPAIIACT-
csa B KCD.

Paboma cucmemvr omonnenus. OXJaXAeHHas BOJa IOCIE PaJHaTOPOB
LUPKYJSIIAOHHBIM HAaCOCOM 7/ TPOKauMBaeTcsl 4epe3 TEeIIONPUEMHHK &, ycTa-
HOBJICHHBII B OaKe-aKKyMyJISITOpE, T/Ie HarpeBaeTcsl U 3aTeM MJET B PaAnaToOphI
9 cucremsl ororuteHus. [Ipu HemocTaTke CONIHEUHOH HEPruX (ITACMYpPHBIE ITHH,
HOYHOE BpeMs1) BOJA MOCIIE PAANaTOPOB HUPKYJISIIMOHHBIM HACOCOM 7 IPOKayuH-
BaeTcsl yepe3 MPOMEXYTOUHbIH O0ak [/, rae HarpeBaeTcsi, 1 BO3BPAILAECTCs B pa-
JIUaTOPbI 9 CUCTEMBI OTOTIIICHUSL.

HepeKﬂ}oquI/le JABWKCHUA BOJbI IPOU3BOJAUTCA 3aKPBITUEM HJIN OTKPBITU-
em BeHTwiIerd /3. HarpeB BoApl B MPOMEXyTOUHOM Oake // OCyIIeCTBISETCS B
3TOM CITydae ¢ IIOMOIIbIO TEINIOBOTO Hacoca /2, KOTOPBIA UCTIONB3yeT BOxy Oaka
AKKyMYJISITOpa KaK HU3KOMOTEHIIMAJIBHYIO YJHEPTHIO.

PaboTa TemnoBoro Hacoca paccMoTpena B § 1.10.

Paboma cucmemvr 2opsineco 6o0ocnabcenus. Bona 3 BoIoONpoBOaa WIN
HacocoM /4 mopaercs B TEMIONPUEMHUK /5, Tie HarpeBaeTcs, U UAeT B KpaH /6
Ha ropsiuee BoJoCHaOxeHHe. B ciydae HeocTaTKa COMHEYHOM SHEPTHM BKIIIO-
9gaeTcsl TeIUIOBOW Hacoc /&, KOTOPHI HarpeBaeT BOAY B TEINIOOOMEHHHKe /7 3a
CYET SHEPruM BOJbI Oaka-akKyMyJsiTopa. B aToM ciydae Boja W3 BOJOIIPOBOAA
MIPOXOJUT Yepe3 TEeIIOOOMEHHUK /7, HarpeBaeTcs M HIEeT B KpaH /6 ropsdei
BOJIBL

Jnist moepkaHusl pacueTHBIX TEIUIOBBIX YCJIOBHI CHCTEMBI OTOIUICHHS U
TOpSYero BOJOCHAOXEHUs] BO3MOXKHO pa3MELICHHE JIIEKTPHUECKUX TEIUIOBBIX
HacocoB /2 m 18, BKIIIOYaeMBIX B CETh IPU MOHWKEHUU TeMIIepaTyphl B Oake-
aKKyMyJISITOpE 5 HI)KE IPEAETbHONW W HCIIONB3YIONMX OaK-aKKyMYyJATOp Kak
HU3KOIIOTEHIIMATIbHBI HCTOYHUK TEIUIOBOI YJHEPTHH.

B neproasl HanOoNbIIEro MOXOJOAAHUS MM NMPEKPALICHUs] TOCTYIICHUS



COJIHEYHOW JHEpPIuu JUis HarpeBa BOJbI CUCTEM OTOIUICHHS U TOPSYEro BOJO-
CHaOXXEHHS B CXeMY TPyOOIPOBOOB BKJIFOYAIOT JOMOIHUTEIbHBIN Ta30BbIi WK
9JIEKTPUYCCKUI UCTOYHHUK DHEPTUH, KOTOPBIH MOIOTpeBacT BOAY 10 33JaHHON
TeMIepaTypbl IOTpeOUTENs.

AKKYMyJ'lﬂTOpr TeNJI0BOii JHEPIrum reJIMoOCucCTeEM

AKKYMyJTUpOBaHHAE TEIUIOTH BBI3BAHO TEPHOAWYHOCTHIO TOCTYIUICHUS
COJTHCYHOW PHEPTUU B TCUCHHE CYTOK W Tojla, a TAK)KEe HECOBIAJCHUEM rpadu-
KOB BBIPAOOTKH TEIUIOTHI B TETHOCHUCTEMAX U €¢ MOTPEOICHUEM B CUCTEMaX Tell-
nmocHaOXeHuss. MakCUMyM COJIHEYHOH paguanyy TPUXOTUTCS Ha TOJACHB, a
MUHIMYM Ha BEYep U HOYB, IOTPEOHOCTH K€ B TCILIOHOCUTEIIE ISl OTOTUICHUS U
TOPSIUEro BOJIOCHAOKCHHS COXPAHSACTCS B TCUCHHE CYTOK. AHAJIIOTUYHO M CE30H-
HO€ HECOOTBETCTBHE BHIPAOOTKH M UCIIOJIB30BAaHMS COTHEYHOH 3Heprun. IlosTo-
My TIPH TPEBBIIICHUU BEIPAOOTKHU YHEPTUU HAJ MOTpPeOIeHnEeM ee N30BITOK Ha-
KaIUTMBAIOT B aKKyMYJIATOPE TEIUIOTHI.

AKKYMYJISTOPBI TEIIOTHI TETMOCUCTEM OTHOCATCS K pereHepaTHBHBIM TeTl-
JT0OOMEHHHKAM, JJIsi KOTOPBIX XapaKTepeH NUKIMYECKUH XapakTep padoTHI, KO-
TOPBIA BKJIIOYACT B ceOs JBa MEPUOMA: 3apsIKH aKKYMYJISATOpa TEILIOBOM HEp-
THEH U ero pa3psakd. B 3aBUCHMOCTH OT JUIMTENFHOCTH LUKJIA Pa3IMYaroT 4aco-
BBIE, CYTOYHBICE H CE30HHBIC aKKyMYJATOPHI TEIUIOTHI, a 10 TeMIIePaTypHOMY
JIUAITa30HYy: JJIs CHCTEM BO3IYITHOTO OTOIUICHHUS — pabodasi TemIeparypa akKy-
MyasTopa coctaBisgeT 30 °C, ropsuero BogocHabxenus — 45...60 °C, BoasHOro
otoruteHust — 110 90 °C.

JUIs  TemnoCHUCTeM TPUMEHSIOT TEIUIOBEIE aKKYMYISATOPHl EMKOCTHBIEC,
uMerommue pesepByap (0ak, €eMKOCTh), 3alOJHCHHBIH TEIIOAKKYMYJIHPYHOITHM
matepuaiioM (TAM). B xagectBe TAM HCHONB3YIOT BOAY, BOJHBIE PACTBOPEI
conel, BO3MyX, MPUPOIHBIH KaMeHb, TabKy. OCHOBHBIMH XapaKTEPHUCTHKAMH
aKKyMYJISITOpa SBJISFOTCS SHEPrOSMKOCTh M MPOJOJDKHUTEIBHOCTh HArpeBa WM
OXJAXKACHUS TEIUIOAKKYMYIUPYIOIIEr0 MaTepualia. JHepeoemMKoCmb aKKyMYis-
mopa — 3TO KOJIHYECTBO TEIUIOTH (g, X, koTopoe mormomaer TAM maccoit
My, KT, TETUIOEMKOCTBIO Cyy, Jok/(kTK), iput ero Harpese OT Ty 10 Thax, °C:

Qak = Mak Cak (Tlak - TZaK)-

OTHOIIIGHHE YHEPrOEMKOCTH aKKyMyssTopa QOu K 00beMy TAM Vi, M,
HA3BIBACTCS YOCIbHOL SHEP20eMKocmbio: ¢y = Qe | Ve, TR/

I1po0MKUTENBHOCTD 3APAAKHU Tsgp, C, 3ABUCHT OT KOHCTPYKIMH aKKyMYIIsi-
TOopa, BUaa u Macchl TAM, a Takke TeIJIOBOH MPOU3BOIUTEIBHOCTH (), COTHEU-
HOT'O KOJIJIEKTOpa:

_ Ouc
Q’rnkcanakn’rp

Taap

TIE Niess Naws N — KILJI, XapakTepusyromue TEMIOBbIE HOTEPH COOTBETCTBEHHO B
KCD, akkymysiTope 1 COEUHSIOIMUX X TPyOOIIpoBOaaX.

Ilo KOHCTPYKIMM U IPUHLIKAITY AEHCTBUS aKKYMYJISITOPBI TEILIOBOM SHEPIrUU
JUTSL TEIIMOCUCTEM OBIBAIOT C XuAKOCTHBEIM TAM (puc. 1.9), ¢ TBepmoif Hacaakoi
u nerxkomnaBkuM TAM. [IBikeHNe TEIUIOHOCUTENEH OCYLIECTBISETCS IPUHY IU-
TEJILHO (C WCIIOJIb30BaHHEM HACOCOB) WJIM 32 CUET €CTECTBEHHOH LHUPKYJISLUH
(TepMocu(OH). AKKYMYJISITOPbI OBIBAIOT:

® peKylepaTUBHBIC — HAKOIJIEHHUE TEIUIOTHI IPOUCXOAUT IyTeM TeIUIoIe-
penadu depe3 pasfeiuTeNbHy0 (METaUIMYECKyI0) CTEHKY M HarpeBa >KHUAKOTO
TAM 06e3 u3MEHEHHs ero arperaTHoro coctosHus (puc. 1.9);

e pereHepaTHBHbIE — HAKOIUICHHUE TEIJIOTHI U paspsnka TAM npoucxoaur
IyTeM IMOTIEPEMEHHOTO HAarpeBa M OXJIXKICHUS TBEPJAOTO TEIUIOAKKYMYJIUPYIO-
1Iero MaTepHania;

e TI0ABOAMMAs TEIUIOTA PACXOIYETCs Ha IUIaBlIeHHE (OCYIIECTBIEHUE (a-
30BOT'0 IE€PEX0/ia) TBEPIOTO TEINIOAKKYMYJIUPYIOLIEro MaTepHaa.

IIpu ucnonp30BaHUM TBEPJOTO TEIUIOAKKYMYJIHPYIOIIEro MaTepuaia Mmpo-
JOJDKUTENBHOCTh HArpeBa WM OXJIQKAEHUS PAaCCUUTBIBAIOTCS IO (opMysiaM
HECTallMOHAPHON TEIUIONPOBOAHOCTH [25], YUHUTHIBAIOIIMM pa3Mepsl U GopMy



JJIEMEHTOB HACaIKH, UX TEIIO(PHU3MUECKIE CBONCTBA U B3aMMO/ICHCTBHSA C ITOTO-
KOM BO3[yXa.

B akxymynsatopax c¢ TBepapiM TAM mopucras Hacaaka BBINOJIHEHA H3
ZIPOOIICHOTO KaMHS, TalbKH, KEPAMUYECKHX MIApUKOB HJIM COCYIIOB, 8 TEIUIOHO-
CUTENIEM B HUX SIBJIIETCS BO31yX. B mpouecce 3apsaku akKkyMyJsiTopa yepes Ha-
cajJIKy MpOJyBaeTCsl BO3MyX, MpOUIeAui npenaputensHo yepes KCO u Boc-
MPUHABLIMKA TaM SHEPTHI0 COJHEUHOro m3maydeHus. Ilocie HarpeBa Hacaaku 10
TeMIepaTypbl, ONM3KOH K TeMIIepaType TOPSIero BO3AyXa, €ro Imojaada B aKKy-
MYJIATOP IIPEKPALLAETCS, 3apsAAKa Ha 3TOM 3aKaHYMBAETCs, a TEIJIOTa, OTAAHHAS
BO3JyXOM, XpaHUTCsS B Hacaike. s mepenaun akKyMyJIHMPOBAHHOW TEILIOTHI
MOTPeOUTEII0 Yepe3 HacaaKy IPOITyCKAETCs XOJOAHBIA BO3AYX U3 CHCTEMBI BO3-
JYIIHOTO OTOIUIEHMS], MOABOIMMBIN K aKKyMYJISTOPY IO BO31yXoBonay. Bo3nyx
HarpeBaeTcsi, a HacaJlka OXJIAKIAeTCs, I0Cye Yero TpedyeTcst HoBast 3apsiaKa Juis
NIPUBE/ICHHS aKKyMYJIsITOpa B pabouee COCTOsIHHUE.

B akkymynaropax c snerkomiaBkuM TAM OCHOBHOE KOJMYECTBO TEIUIOTHI
MIOTJIOIIAeTCS BELIECTBOM IPH €ro IulaBieHuu. llepen 3apsiikoil akkymynsTopa
TAM naxonutcs B TBepAoM Buze. [Ipu moasoje TEMIOTH B aKKyMYJISTOP BHa-
yaiie jgerkoriaBkuil TAM, maccoil My, KT, HarpeBaeTcsl OT Ha4aJlbHOM TeMiepa-
Typbl T JO TEMIIEpaTyphbl IUIABIEHUS Iy, 3aTEM IUIABUTCS, a IOCIE, YXKE B
JKUJKOM BUJIE, HATPEBACTCSA 10 KOHEYHOW TeMIeparypbl 1n. > Ty,;. DHeproem-
KOCTb TaKOT'0 aKKyMYJISITOpa paBHA

an = MaK [CTB (Trm - Tlax) +r+ C)K( Tlax - Tnﬂ)]s

T€ Cpp, Cx — TEIJIOEMKOCTh BELIECTBA B TBEPJAOM M JKUAKOM COCTOSHHMSAX,
JIx/(xr-K); r — Termora ¢azoBoro nepexona (turaBienns) TAM, JIx/Kr.

B kagectBe TAM wucnonesyrotr nmapadun (77, = 47 °C, r = 209 xJDx/kr),
rnay6epoBy coib (T, = 32 °C, r =251 xJ[x/kr) u qpyrue BeuiecTsa.

IIpu paspsiike akKyMymasaTOpa TEIIOTA OT TEIIOAKKYMYIUPYIOILIEro Mare-
pHanga OTBOJUTCS TEIUIOHOCUTENEM (BOJOW), LUPKYIMPYIOIIEH MO 3MECBHKY,
YCTAHOBJICHHOMY B aKKyMYJIITOpE M CBSI3aHHOMY COOTBETCTBYIOLIUMH TPYOO-
IIPOBOAMH C TOTPEOUTENISIMH TEIJIOBOH 3HEPIUU — CUCTEMOM OTOIUICHUS, BEH-
TWISILAN WIIH TOPSTYEro BOAOCHAOKEHHS.

B akxymynsaTopax c merkoruraBkuM TAM BO3MOXKHO MPHUMEHEHHE OHOTO
TeIrI000MEHHHKA ITyTeM MoodyepenHoro ero npucoeanHenus k KCO mmm aByx
TEII000MEHHHUKOB, U3 KOTOPBIX OAWH IpPEeIHAa3HAYEH TOJBKO IS 3apsAKH AKKY-
MYJISITOpa, a APYroil TOJIBKO €r0 paspsaKH.

AKKyMyIsTOp € JierkoriaBkuM TAM, mpu oJHOM M TOM ke o0beme, Mo-
riomtaeT B 5...10 pa3 TemaoTel OoJbIe, YeM aKKyMYJISITOp C HEIIaBSIIUMCS Be-
mectBoM. K akkymynsTopaM TEIIOTH OTHOCSTCS U CONHEYHBIE MPyAbI [25].

1.7. TEOTEPMAJIBHBIE YCTAHOBKH

['eoTepmainbHble YCTAaHOBKH MCIOJIB3YIOT dHEpruro Heap 3emuu. ['eorep-
MaJIbHbIE SHEPIeTHYECKUE PECYPChl OTHOCATCS K HU3KOMOTEHIMATIBHBIM, HEBO-
300HOBJISIEMBIM, HO HEHMCYEpIIaeMbIM. [ eoTepMalbHbIE PECYpCHI, PacIoI0KeH-
HBIE Ha rITyOuHE /10 3 KM, OJPa3/essioT: Ha TOpsuyIo BOIY, CyXOH map, ropsiuue
CKaJIbHBIE TIOPOJIBI U MOA3EMHBIC BOIBI MO JABJICHHEM, a 10 TEMIIEpaType 10
100 °C, 100...150 °C u cBeiue 150 °C. Oxomno 88 % oO6beMa MHPOBBIX I'eOTep-
MAJIBHBIX OHEPICTUYCCKUX PECYPCOB MNPUXOAUTCA Ha HU3KOTCMIICPATYPHBIC HC-
TOYHUKH 3Heprum ¢ temmeparypoit meHee 100 °C. YcTaHOBKH, MCTIONB3YIOMINE
SHEPTUI0 TeOTEPMAIbHBIX BOJ AJIsI NMPOM3BOACTBA TEIUIOBOW SHEPruH, Ooiee
KOMITaKTHBI, YeM I'eJIH0YCTaHOBKH.

HampaBneHust MCHONB30BaHHUSA TEIUIOTHl THAPOMHHEpPAIbHOTO (haronaa
MHOTOUYHCIICHHB U Pa3HOOOpa3HbI: OTOIUIEHHE, HarpeB BEHTHIISIIMOHHOTO BO3-
Jyxa, ropsdee BOJOCHAOXEHHE, pa3lIMUHbIC TEXHOJOTHYECKHE YCTaHOBKU H
CeJIbCKOE XO03IMCTBO. JKenmarenbHO OpraHu30BaTh KOMIUIEKCHOE MCIIOJIb30BaHHE
ropstaeii BOIBI, YTOOBI €€ TeMIepaTypHBIA MoTeHIHaa Opl1 cpaboTaH MO BO3-
MOKHOCTH OoJiee 1ojiHO. BHavane Boly, MMEIOIIYIO TEMIIepaTypy Ha BBIXOZE U3
ckBaxuHbl 10 100 °C, cnemyeT HampaBiATh B CUCTEMBI OTOIUICHUS 3IaHUN U
TemI, rae oHa oxmagures 1o 50...60 °C, 3aTteM 3Ty BOAY MOXXHO MOJAaTh B
Kajopudeps! I MOJOrpeBa BO3AyXa, MCIOIb3YEMOTO JUISl CYIIKH CEITbCKOXO-
3SICTBEHHOTO CHIPhs, Ha XKMBOTHOBOMYECKHE ()epMbI Ul IOJOrPEBa IOJIOB,



IIPUTOTOBIICHUS TEIJIOTO MUThsI MiAKM KopMa. [locie 3Toil cTeneHn HCHoiab30Ba-
HUSI TEPMAJIBHYIO BOJY, YK€ BECbMa OCTBIBIIYIO, €CII OHA HE OKa3alach 3arpsis-
HEHHOM Ha NpSAUICCTBYIOMNX YYaCTKaxX TCXHOJOI'MYECKOro TpakTa, MOXHO Ha-
MIPaBUTh B PHIOOPA3BOJHBIE MPYZbl WM HA MOJIUB OTOPOIHBIX KYJIBTYp, BbIpa-
IIMBAEMbIX HA OTKPBITOM TPYHTE.

[Ipy “cnosb30BaHNM Ha3eMHBIX TEXHOJIOTHYECKUX THAPOTEPMAJIbHBIX Tell-
JIOBBIX CETEH CJIeAyeT pelIaTh BOINPOC O NMPUMEHEHHH OTPaOOTaHHOH TepMallb-
HOH Bozbl. Ecam mpon3BOIUTENEHOCTh THAPOTEPMAIbHBIX CKBaXXHH BBICOKA, TO
IIPOM3BOJIEHBIN COPOC OTPaOOTaHHOM BOJBI MOXKET NMPUBECTH K 3a00JIa4NBAHUIO
MECTHOCTH M K TEIJIOBOMY M XUMHYECKOMY 3arpsi3HEHUIO OKPYXKAIOIIEeH Cpeapbl,
MIOCKOJIbKY CaMa BOJIa HMEET MOBBILICHHYIO TEMIIEPATypy M HACBIICHA BPEIHbI-
MU Ul yenoBeka, (uiopsl ¥ ¢ayHbl KoMIoHeHTaMu. [loaToMy mo skosormye-
CKUM COOOpa)KeHHUSIM HEOOXO0MMO OTPa0OTaHHYIO BOJY IO CIIEIMAIbHBIM CKBa-
KHMHAaM 3aKa4uMBaTh B HeApa 3eMJIN, XOTsI OypeHHe OIyCKHBIX CKBAKHH M 3aKadKa
oTpaboTaHHON BOJBI TPEOYIOT JOMOTHUTENBHBIX 3aTPaT CPEACTB U SHEPTHH. JTO
TMO3BOJIAET COXPAHUTH B YUCTOTE CPEAy O6I/lTaHI/l§I, NMoAACPKMBAaTh BHYTpPUILIA-
CTOBOE JTaBJIIEHUE U 00ECTICYUTh CTA0MIBHYIO PadOTy AEHCTBYIONIEH CKBaXXIHEI B
TEYEHHE JUTUTETHLHOTO NEPHO/Ia BPEMEHH.

[Tpu Temneparype reorepmaibHbix Box 10 100...150 °C u cnaboit ux mu-
HepaJlM3aliy BO3MOXKHO HMX IPSMOE HCIIOJIb30BAaHHE B CHCTEME TEIJIOCHAOKe-
Hust. [Ipn Gosiee BBICOKMX TeMmeparypax U JaBJICHHUAX NPUMEHAETCA JBYXKOH-
TypHasi CXeMa, B KOTOPOi reoTepMalibHasl BOJia 4acTo B BUJIE 11apa MO JaBJIeHHU-
em 10 20 MIla u temneparype mo 200 °C momaercs B CETEBOH TEIIOOOMEHHUK,
IZle OXJIaKAAeTcs, M 3aTeM cOpachIBAeTCsl, KaK MPAaBUIIO, B ITOA3EMHBIE €CTECT-
BCHHBIC ITYCTOTHI — XpaHUJIUILA. Ecnn xe MUHEpAJIN3alnsa reoTepMajibHbIX BOJ
BBICOKA, TO HCIOJIB3YIOT Pa3iIMYHbIE CIIOCOOBI OYMCTKH T'e0TepMalibHBIX Bod. Ha
puc. 1.10 mpuBeneHa NpUHUUIMAIBHAS CXEMa I€OTEPMAIBHON YCTAHOBKHU C
[IPOMEKYTOYHOM OUMCTKOM 1apa v BOJBI.

BonsiHoit nap wim ropsiuasi Boaa U3 AEHCTBYOLIEH CKBOXUHBI / 11071 cOOCT-
BEHHBIM JIaBIICHHEM HAIpPAaBIIOTCA B TEINIOOOMEHHHWK 2 MaporeHeparopa, Ox-
JaKAAITCA U KOHACGHCHPYIOTCS, a 00pa3oBaBIIasicss BOJa MOCTYIAeT B cenapa-
TOP 3, A€ U3 HEC BBIACIAIOTCA BPEAHBIC COCIUHCHUA. le/IMeCI/l, YAaJICHHBIC U3
BOJIbI, OTBOASATCS B APEHAX 4, a OUMILEHHAs TepMallbHasl BOJa HACOCOM J BBO-
JUTCSl B MCIIAPUTENBHYIO 30HY IaporeHeparopa 6, Tie HarpeBacTCsl MapoM H
HCXOTHOW Topsuel TeoTepMmanbHOW Bomoi. OOpa3oBaBIIasCs MapOBOISHAS
CcMech U3 IaporeHeparopa 6 uaeT B 1MojorpeBaresid 7 U 8, e epeaaeT TeIIoTy
CETEBOW BOJIE, OXJIAXKIACTCS M 3aTEM COpachIBAETCS B HEPAOOTAIONIYIO CKBAXHHY
9. O6parHas BoAa W3 TEIIOCETH HacocoM /() MpoKadynBaeTcs depe3 MoIorpeBa-
Tenu 8 U 7, TAe HarpeBaeTcs, M UIeT K NoTpeduTento // Ha OTOIUICHUE U Topsiuee
BOJIOCHA0)KEHHE.
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Puc. 1.10. IIpyHOMnnaJIbLHASA CXeMa re0TepMAJILHON YCTAHOBKH:
1 — neiicTByOIIas CKBaXKMHA; 2 — TEINIOOOMEHHHUK; 3 — cernapaTop;
4 — npeHax; 5 — Hacoc; 6 — MaporeHeparop;

7, 8 — momorpeBaTeiy ceTeBOi Bo/bL; 9 — HepaboTaromias CKBaKHHA,;
10 — cereBoit Hacoc; /] — moTpebuTens
1.8. KOTJIbI-YTUJIN3ATOPBI



KoTnbl-yTunmsaropsl npeaHa3HaueHbl A7 yTHIN3AlUH TEIUIOBBIX OTXO/I0B
Pa3JIMYHBIX TCXHOJOIMYECKUX YCTaHOBOK (MapTeHOBCKI/IX, HarpeBaTCJbHBIX,
00’KMTOBBIX NeYel) U MOTyUeHHs JOTIOIHUTEILHOM TPOAYKIMHU B BUJIE TIapa WK
ropsiaeii BOABI, 9TO MPUBOAUT K SKOHOMHH TOIUIMBA M 3Hepropecypcos. [Ipous-
BOJUTCIILHOCTDL arperara 3aBUCHUT OT TCMIICPATYPbl U KOJIMYCCTBA TEXHOJIOTUYC-
CKHX Ta30B, TEIUIOTa KOTOPBIX yTunusupyercs. Ilpu BcTpauBaHUM B TEXHOJIOTHU-
YEeCKYIO IIeTlb KOTeJ Ha3bIBAIOT YHEPTOTEXHOJIOTHIECKAM arperatoM. XapaxTep-
HOW OTIIMYUTEIHHON 0COOEHHOCTBIO KOTJIOB-YTHIM3aTOPOB SIBIISIETCS OTCYTCTBUE
TOIIKH JJIsA C2)KUI'aHUA TOILJIMBA.

Ha puc. 1.11 npuBeneHa npuHIMIMAIbHASA CXEMa KOTJIAa-yTHIIM3aTOpa C €c-
TECTBEHHOM HUPKYISIIKEH U ABIMOTapHBIMHU TPYOKaMH.

BricokoTeMnepaTypHble ra3bl OT TEXHOJIOIMYECKOTO Tpolecca / IpoXoasaT
BHYTpPHU JBIMOTapHBIX TPYOOK 2, TZie OTAAIOT TEIUIOTY BOJE, OTKY/a OXJIaXK/IEH-
Hble 10 razoxoay 9 nokunaror kotei. [lurarenbHas Boaa 4 moJaeTcss B BOAHYIO
4acTh KOTJIA, IJIe HArPEBACTCs Ta3aMHM JI0 KUIICHUsI, a 00pa30BaBIIMICS Map Mpo-
XOJIUT TapocemnapanuonHble ycTpoicTBa 5. IlonyueHHBIH CyX0il HACBHIIIEHHBIH
nap mo mapornpoBoAy 6 UIET B HapoleperpeBareib 7/, OTKyAa MEPErpeTbid nap
I10 MTAPOTPOBOAY § MIET K MOTPEOUTEITIO.

rassl Pazpes 6apabana
t~200"C KOTJIa
MHTAT.

8 6 4A# BOJA T A-A
l/4

HachbI. 11ap

TeperpeThIi

nap 7 XN 5
Trasel OT
TEXHOJIOTUU —»
t~600°C
] 2 3

Puc. 1.11. [IpuHuunuaabpHas cxeMa KOTJIA-yTHJIM3ATOPA:
1 — BBICOKOTEMIIEPATYPHBIE TEXHOJIOTUYECKHE Ta3bl;
2 — npIMoTapHEIe TpyOKw; 3 — OapabaH KOTNa; 4 — MUTATEbHAS JIMHMAS,
5 — ycTpoiicTBO cenapanuu napa; 6 — naporpoBo/I CyX0ro HaChIIIEHHOTO Napa;
7 — maporneperpeBareb; § — IaponpoBO/L IIEPErpeToro napa; 9 — ra3oxox;
10 — 3epkaio ucrapeHus

1.9. MPOM3BO/ICTBO TEILIOBOM SHEPTUM U3 BUOMACCHI

buomacca — opranndeckoe BeIIeCTBO, TEHEPUPYEMOE PACTEHUSIMU B TPO-
necce (GOTOCUHTE3a, TPU TOJBOJAC COJHEUHOW (CBeTOBOM) 3Hepruu. bromacca
SIBIISIETCS KaK OBl aKKyMYJISITOPOM COJTHEYHOU SHEprHH. DHEeprus OHOMacchl hc-
MOJIB3YETCs JIBYMS CIIOCOOAaMU: ITyTeM HETOCPEICTBEHHOTO COKUTAHUS (OB,
TOopda, OTXOIOB CEIILCKOXO35HCTBEHHOW MPOIYKLUK) U MyTeM Ii1yOOKoil mepe-
PpaboOTKN MCXOAHOM OMOMACCHI C HEBI0 IMOyYeHHs U3 Hee Ooliee IeHHBIX COop-
TOB TOIUIMBA — TBEPJOTO, JKUAKOTO HJIHM Ta3000pa3HOro, KOTOPOE MOXKET OBITh
coxoreHo ¢ BeicokuM KITJ[ mpu MUHUMANIEHOM 3arpsi3HEHUH OKpY Kalollel cpe-
161, BTopoit cmoco0 mepcreKTHBEeH U MO3BOJIAET MCIIONB30BaTh B KAUeCTBE Mep-
BHYHBIX SHEPTOHOCHUTENICH Takhe OMOMAcChl, KOTOPBIE HE MOAMAIOTCS YTHIN3a-
LUH [TyTEM NPSIMOTO C)KUTAHHSI B TOIIOYHBIX YCTPOMCTBAaX. DTH OMOMACChI Mpe/-
CTaBJISAIOT CO00H OBITOBBIE M MPOMBIIIUIEHHBIE OTXO/IBI, YXYAMAIOIIAE COCTOSHUE
cpemsl obuTaHus 4eloBeka. [loaTtomy ux mepepaboTka, MpoBOIUMAs B IEIAX
MOJIYYE€HUSI YHEPTHH, TO3BOJISIET OJHOBPEMEHHO PEIIUTh M AKOJIOTMUYECKYIO 3a-
nagy. OCHOBHBIMH MCTOYHHKAMH OMOMACCHI CITy>KaT HMPOMBINUIEHHBIE U TOPO/I-
CKH€ OTXOJBI, OTXOJbI )KHBOTHOBOJICTBA, CEILCKOTO M JIECHOTO XO3SHCTBA U BO-
JOPOCIIH.

Ipomvluunennsvie omxoosl, MCIONB3yeMble KaK OHMOIHEPrOpecypcChl, MpH-
CYIIH THIIEBOI MPOMBIIUIEHHOCTH, KOTOpas CIIeNHAIN3APYeTCs Ha mepepaboTke
IUIOZIOB U OBOWICH, a JUIs BEIPAOOTKU YHEPTUU UCIIOIB3YIOT OTXOIBI CEMSIH, IIIO-



JIOB, HIETyXy CEMEUEK MOJCOIHEUHUKA U JPYyTHE MOJ00HbIE OTXO0bI, HEPUTO/I-
HBIE JUISl IPUMEHEHHSI B Ka4eCTBE KOpMa.

Teepovie 2opodckue omxoO0bl TPEICTABISIIOT COOOW JOMAIHHE OTXO/IbI,
OTXO/BI JIETKOW NMPOMBIIUIEHHOCTH U CTPOUTENBCTBA. B 3aBUCHMMOCTH OT BpeMme-
HU TOfia ¥ paiioHa cOopa 0TX0oAbI B cpeaHeM cocTosT Ha 80 % M3 roprounx mare-
pHaJoB, U3 KOTOPHIX 65 % HMMET OHOJIOTHYECKOe NMPOHCXOXkIeHue: Oymara,
IUILIEBBIE U )KUBOTHBIE OTXOABI, TPSIMbE, MIacTMacca. | OprounMy KOMIIOHEHTa-
MU SBISIOTCA yriepox (~ 25 %), Bogopox (~ 3 %) u cepa (~ 0,2 %), mosTomy
TEIUIOTa CrOpPaHusi TOPOJICKUX OTX0A0B coctaBisier 9...18 M/ Dx/kr. HeGonbIoe
coneprkanue azora (~ 0,3 %) ¥ HeBbICOKHE TeMIIepaTypbl TOPEHHsI OTXO/I0B CBO-
ISIT K MUHAMYMY 00pa3oBaHHE BPEIHBIX OKHCIIOB a30Ta ¥ 00ECIEYHBAIOT SKOJIO-
IMYECKYI0 YHCTOTY OTXOJOB Kak TOILIMBA, BBUAY 00pa30BaHMs HE3HAYHUTEIHHO-
IO KOJIMYECTBA OKCHJIOB CEPBI.

[pennpuarus no nepepabOTKe OTXOIOB CleAyeT pa3MelaTh B FOpoaax ¢
HacelleHHeM YUCcIeHHOCTBI0 150...200 TBIC. YelIoBeK, a MPOWU3BOACTBO IHEPTUH
U3 OTXOJIOB peHTa0eNbHO, eCIM X B CYTKH mepepadarsiBaetcsi He MeHee 270 T.
VTunuszanus TBEPABIX OTXOMOB TaKKe JAeT MOJIOKHUTEIbHBIA 3(QQekT u3-3a
YIIyUIICHHS! 3KOJIOTHYECKOH OOCTAHOBKM B TOpPOJIE W YMEHBIICHHMS IUIOIIACH,
HEOOXOAMMBIX ISl CKIaJMPOBAHHUS OTXO/IOB.

Omxo0bl CUB0MHOB00CMEA 3aCTyKUBAIOT BHUMAaHHS KaK 3HEPropecypChl
TOJIBKO TIPH COJEPKAHHM CKOTA WM IITHI] B 3aKPHITHIX MTOMEIICHMAX, TAKHX KaK
OTKOPMOYHBIE XO3SHCTBAa NPOMBINIIEHHOro Tuma. KonmdecTBo obOpasyromuxcs
OTXOA0B 3aBHCUT OT BHJA U KOJIMYECTBA XHUBOTHBIX. OnTUMaILHBIM CHOCO6OM
00pabOTKH OTXOJOB KMBOTHOBOJICTBA SIBISIETCS aHa’poOHas (epMEHTAIS FITH
ouorazudukanys.

Omx00bl cenrvbckoz2o U 1ecHo20 X03Aticmea 00pa3yroTCsl Ha MecTe UX 3aro-
TOBKH WJIM Ha MPENIPHUIATHSX 110 UX nepepaboTke. K HUM OTHOCAT pacTUTENbHBIC
OCTaTKH 1ociie cOopa ypoxas (coioma, cTeOr KyKypy3bl WIH TOACOHEYHUKA,
MSKHHA, KOXKypa OBOIIEH U IIOAOB), BETBU M KOPHHU 3ar0TaBIMBAEMBIX J€PEBb-
€B, ITOTHOIINE U OTOPAKOBAHHBIC JIEPEBBsI, & TAKKE OTXOMABI IIPU IPOU3BOJCTBE
MMAIOMATEPHAIOB M OyMaru (OIMHJIKH, CTPY>KKH, TOPOBLTH, Kopa). OIHAKO OIHII-
KA W CTPYXKKH IlesiecooOpa3Hee MCIOIb30BaTh sl IIPOU3BOJICTBA JIPEBECHOCT-
pyxeunsix u npeBecHoBoOKHUCTHIX muT (JCII n JIBII), a cxxurats ux B ToOmI-
Kax KOTJIOB M IIeYeH CIIelyeT TOIBKO IPH OTCYTCTBUH TaKOTO TPOM3BOACTBA.

Booopocau npouspacraioT B BoJI0€Max, pacrojOKEHHBIX B MECTHOCTSIX C
MHTEHCUBHOM COJIHEUHOW paiualdeild, IIPU MOBBILIEHHOM COJCPKaHUU B BOJC
MIUTATEIbHBIX BEIIECTB (BOJHBIE PAaCTEHUS PEK, 03ep, OOJIOT, MOPE M OKEaHOB).
Ha naxoruienne 6romaccsl BOIOPOCIICH BIMSET CE30HHOCTh: B XOJIOAHOE BpEMs
rojia ee IPUPOCT MTPAKTHUECKH IPEKPAIAETCs.

ITpu nenocpeocmeennom cowcucanuu dOuomaccel XUMUYECKas SHEPTHUs ro-
pIOYMX KOMIIOHEHTOB IpeoOpasyercss B TEIUIOBYIO 3HEPIHI0 BBICOKOTEMIIEpa-
TYpHOTO TEIUIOHOCUTENSI — Ta3000pa3HbIX MPOAYKTOB TOpeHHs (JBIMOBBHIX Ta-
30B), KOTOPbIE M3 TOMNOYHOIO YCTPOMCTBA MOJAIOTCS B TO WM MHOE TEIUIOUC-
MOJIB3YIOIIEEe YCTPOIMCTBO: BOJIOHArpeBaTelb, MapOreHepaTop, BO3IYIIHBIN Ka-
nopudep, CyIWIbHY0 YCcTaHOBKy. [Ipu npeaBaputensHoi 00paboTKe U3 TBEp-
IBIX TOPOJCKHMX OTXOJOB BBIACIISIIOT (PPAKLMH YEPHBIX M IBETHBIX METAJUIOB,
HETOpIOYHE TBEPJbIe KOMIIOHEHTHI, CTEKJIO0. KpymHbIE KyCKH H3MEIbYaroT JI0
TIOJTY4EHHS OJTHOPOJIHOIM Macchl, KOTOPYIO 3aTeM 00€3BOKHBAIOT B CIICIMAIBHBIX
CYIIHNJIbHBIX YCTAHOBKAX, a COKUT'AaHUE MMPOU3BOJAT B TOIKAX KOTCJIBHBIX arpera-
TOB.

Ipu mepmoxumuueckoti obpabomxe 6uomaccyt OTXOIBI MOJBEPTAIOT TETI-
JIOBOMY ¥ XHUMHYECKOMY BO3JIEHCTBHIO, IPH KOTOPOM OpraHW4ecKasi 4acTb OHOo-
Macchl pasjiaraercs ¢ 00pa3oBaHHEM TBEPAOTO TOPIOYETO BEIECTBA, T'OPIOYMX
ra30B WM JKUJIKOTO TOILIMBA. Kak/blii N3 3THX NMPOAYKTOB IPEJICTABISIET COOO0M
BBICOKOKA4ECTBEHHOE, I(PEKTUBHOE M IKOJOTMYECKH YUCTOE TOIUIMBO, CIKHIra-
HHE KOTOPOTO OCYIIECTBIIAETCS B OOBIYHBIX TOIOYHBIX ycTpoicTBax. OCHOBY
TEPMOXMMHUYECKOI 00paOOTKH COCTABISET MUPOJIN3 — TEPMHUECKOE PA3IOKECHHUE
OpraHMYeCKO Macchl OTXO/IOB IIPH €€ HarpeBaHNH.

[Tnponu3 ocymecTBIsIETCs] B Pa3iMYHBIX anlaparax: KOHBEpTEpax, IJe
MIPOMCXOIUT KOHBEpCHs (IpeoOpa3oBaHME) BEIIECTBA; PEAKTOPaX, TAE UIYT XH-
MHUYECKHE peakluH; rasudukaTopax WM rasoreHeparopax, rjae o0pasyloTcs
ra3oo0pasHble MPOAYKTHI Pa3lIoKEHUs] OpraHuku. HekoTopbie MeToIbl TepMo-



XMMHYECKOI 00pabOTKH TBEPABIX OTXOJ0B MPELYCMATPUBAIOT IPEIBAPUTEIBHOE
BbIJeNIeHNne (ppakumii Heroprodeil yacTh OMOMACCHI, X OYMCTKY W MEXaHHUe-
CKyI0 00pabOTKy C II€JIbI0 MOBTOPHOTO XO3SIMCTBEHHOI'O HCIMOJIb30BaHus. Kowm-
IUIEKCHOCTh YTHIIM3ALK OTXOJ0OB M HCKIIIOUYEHHE HEOOXOJMMOCTH CKIaAupOBa-
HUSI ¥ 3aXOPOHEHUsS] KOHEYHBIX MPOAYKTOB WX IEpepabOTKH NMPHIAIOT TaKHM
MeTozaM 0co0yI0 IPUBIIEKATEILHOCTb.

B pesynbraTe TepMOXMMHYECKOH 0OpabOTKM OMOMAcCH IONTYYarOT TOI-
JIMBHBIN T'a3, )KUAKOE NMUPOTOIUIMBO M TBEPAOE TOIUIMBO — YIJIMCTOE BEIIECTBO.
O6mmii sneprernuecknii KITJ[ rasudukanmm cocrasmsger 50...70 %. ITomumo
HEen30eKHBIX MMOTEPh TEIJIOTHl Yepe3 OrpakKIeHHsl U OT HEJ0XKora TOIUIMBA, 3Ha-
YUTENbHAS 9aCTh SHEPTUU TPATUTCS HA CYIIKY CBIPBSI.

Anaspobuasn gpepmenmayus buomaccol MPEICTABIET cOO0H MUKPOOHOIIO-
TMYECKHUIl MPOLIECC PAa3JIOKEHHs CIIOKHBIX OpPraHMYeCKHX BELIeCTB 0e3 JocTyra
Bo3ayxa. IIpu depmeHTAMU IPOMCXOOUT MpeBpalleHHe YIriIeBogopoaoB (Opo-
KeHre) u 0enkoB (THHeHHe) B 6noras — cmech Metana CHy (1o 60...70 %), nuok-
cuna yraepona CO,, azota Ny, Bogopoaa H, u xucnopona (Bmecre 1...6 %), u
o0pazyercst cTabHIM3UPOBAHHBINA 0CaIOK UCXOJIHOM Oromacchl. buoras siBisercs
BBICOKOKJIOPHHHBIM, yJOOHBIM JUISl IPAKTHYECKOTO MCIIOIb30BAHMS TOIIMBOM,
a CTaOMIIM3MPOBAHHBIA 0CaZOK — OPraHN4YecKUM ynoopeHnueM. B mponecce dep-
MEHTaluu OroMacca TepsieT HEMPUSTHBIN 3amax U MpU 3TOM MOTHOAeT MaToreH-
Hast MuKpoduopa. [Ipu anaspoOHOM hepMeHTaINN PEenIaroTCs YHEPTETHIECKUE 1
9KOJIOTMYECKHE BOIPOCH, B TOM YHCIIe IpoOiieMa CKIIaJupOBaHHS U XpaHEHHS
OTXOJIOB.

K BemectBam 1 aHa’poOHOH (epMeHTAIMN OTHOCST OCaJKN TOPOJCKHUX
CTOYHBIX BOJ, CTOKH >XMBOTHOBOJYECKHX W NTHLEBOAYECKUX (epM, TBepAble
6bITOBI)Ie OTXO0AbI, OCTAaTKH nepepa6aTblBaeMoro PaCTUTCIIBHOT'O ChIPpbsA, OIMUJIKHU.
He tpebyercs pasneneHus marepuana 1o rpaHyJIOMETPHUYECKOMY COCTaBy M UX
00e3BOKHBaHUS TIepel aHA3pOOHOH (epMeHTaIeH, HAPOTHUB, UCXOIHOE CHIPhE
npeaABapUTCIIbHO YBJIAXKHAIOT, HO pasMCEpPbl YacCTHUIL 6I/IOMaCCLI JJI1 YCKOPECHU A
Pa3JI0KEHUs! HE TOJDKHBI IIPEBBIIATH 4 MM.

Ha mnaTeHCHBHOCTH 00pa3zoBaHusi OHOrasa CyIIECTBEHHO BIIMSET TEMIIEpa-
TYpHBIH pexxuM mpouecca. HayanbHas TeMneparypa Onomaccsl OOBIYHO MEHbIIE
ONTHUMAIBbHON, MOATOMY €€ IOJOTPEBAIOT INEpPeA MOCTYIUIEHHEM B METAHTECHK
mbo B camoM (epmeHTepe. Memanmenk — pe3epByap Ui OMOIOTHIECKOH I1e-
pepabotku (cOpaxknBanus rpu temreparype 27...55 °C) ¢ nomoupio 6akTepuii
U MUKpOOpraHu3MoB. OnTHMalbHbIe 3HAaYE€HHs TeMIiepaTyp GepMeHTamu 3aBu-
CSIT OT BHUJIa METAaHOT€HHBIX OAKTEPHH.

CymiecTBYIOT J1Ba BUJa MHKPOOPTaHM3MOB: Me30(MIbHbIE, Hauboiee ak-
tuBHBIe TIpH 20...40 °C, u TepModmisHble, akTUBHBIE IpH 45...70 °C. DTy TeM-
neparypy Ouomaccel B hepMeHTaIMOHHOM OacceiiHe (METaHTeHKEe) HYXKHO MOJI-
JIep>KUBaTh B mporiecce hepmenTanuy. ['peromieii cpejoi aBisieTcs ropsdast Boaa
W BOASIHOM map. [Inmormans TermmooOMeHHOI MOBEPXHOCTH ammaparta BBIOHpa-
eTcsl TaKkoi, 4ToObl OMoMacca OblIa HarpeTa 4O BEPXHEro 3HAueHUs TeMIepary-
PBI B PEKOMEHIyeMOM TeMIIepaTypHOM HMHTepBaje. Torna npu ocThiBaHUU OHO-
Macchl B METaHTEHKE €€ TeMIlepaTypa He BBIHAET 3a JOIyCTUMBIE MTPEAEIbI.

TexHosorHs MoNTydeHus1 6uorasa U3 CENbCKOXO3SHCTBEHHBIX OTXOJI0OB H30-
OpaxxeHa Ha puc. 1.12.

TexHosorus nepepaboTKH CBOIUTCS K pa30aBICHHIO OTXOAOB >KHBOTHO-
BOJICTBA BOJIOW B IPHEMHOM pe3epByape /, BBIJCICHUIO U3 HUX MECKa M APYTUX
MUHEpAIbHBIX TpUMecei, cOpaknBaHNI0 0OBOJHEHHBIX OTXOJOB B METaTE€HKE 2
B YCJOBHUSAX UX IOCTOSHHOTO IepeMEeNInBaHus pu Temreparype no 60 °C. O6-
pasyromuiics ra3 cXUMaeTcsi B KoMmnpeccope 3 ¥ HalpaBIsieTcs B ammapar 4 i
pasznenenns CHy n CO,. MeraH HampaBJisieTcs B KOTEJIBHBIN arperar J sl mpo-
HU3BO/JCTBA TEII0OBOM OHCPIvuu NyTEM €ro CXXUraHusd, a IByOKHCH YIjI€poaa — Ha
muTaHue Bojopociel B Oacceline 6. Ctoku, 0OpaboTaHHBIC B METaTEHKE 2, TO-
JTAFOTCs Ha LEHTpUQyry 7, OTKyJa 00e3BOKEHHBIN 0Cal0K M BOJIOPOCIH HAIPaB-
JITIOTCSI HA TIPUTOTOBJICHUE KOpMa &, a JKUAKHE CTOKHM U3 IeHTpudyru — B 6ac-
CeHH 6 Ayl BBIPALIMBAHMS BOJOPOCIIEH M Ha pa30aBieHNe HCXOIHBIX OTXOOB B
npueMHBIN pesepByap /. Takum 00pazoM, YTHIM3HPYIOTCS BCe MOOOYHBIE TPO-
IyKTBI IIpolecca cOpaKUBaHMUsI OTXOJOB: METaH, JBYOKHCH YIIIepoJa U TBEPIbIH
0CTaTOK. AHAJIOTHYHO MPOUCXOIUT MepepadoTKa paCTUTEIbHBIX OTXO/I0B.



BOJA  OTXOJBI C/X

Puc.1.12. Texnosornyeckasi 6J10K-cXxeMa MOJIy4eHUsI OHOra3a u3 ceIbCKOX0-
351CTBEHHBIX 0TX0/J0B:

1 — mpueMHBII pe3epByap; 2 — METaHTEHK; 3 — KOMIIpeccOop; 4 — anmapar pasze-
nenust CHy u CO,; 5 — KoTenbHBIN arperat; 6 — Oacceiin; 7 — ueHtpudyra; 8 —
L[EX MPUTOTOBJICHHUS KOPMa

Buoras umeer TemioTy cropanus 17...21 MJI[K/M® ¥ IMPOKO MPUMEHSETCS
B Pa3JIMYHBIX DHEPrOYCTaHOBKAX JUIS BBIPAOOTKH 3JIEKTPUYECKOH M TEIIOBOH
sHeprud. OcOOSHHO MEPCIEKTUBHO MPOU3BOJICTBO OHOTra3a B CEIbCKOM XO3SIHCT-
B€, TJI€ M3-3a PE3KOr0 POCTa IIEH Ha TPAJULHOHHBIE YSHEPTOHOCUTENHN MOSBICHHE
BCEBO3MOXXHBIX IPOM3BOJICTB U3 OTXOJOB )KHBOTHOBOJICTBA M PACTCHUEBOJICTBA
€CTh €CTECTBEHHOE CJIEJICTBUE MPOU3BOJICTBEHHOH nesrenbHocTH. Kpome Toro,
IPY [POU3BOACTBE METaHA M3 OTXOJOB >KMBOTHOBOAYECKHX ()epM B KadecTBe
MOOOYHOTO MPOAYKTa 00pa3yroTCss BOZOpociu, coaepskamue 10 45...50 % uen-
HBIX KOPMOBBIX MHI'PEIUEHTOB (IIPOTEMHA M aMHHOKHCIOT). B ciyuae HeoOxo-
JIUMOCTH METaH JIETKO TepepadaThIBacTCsl B CIIUPTHI, SIBISIOIINECS MPUCATKON K
MOTOPHOMY TOIUIUBY.

Omanon (3runoseiii ciupt C,HsOH) monyvaercst u3 Gnomacchl pu crmp-
TOBOM aHa3pOOHOM COpaKMBAHMM U HCIIOJIB3YETCS KaK JKHIKOE TOIUIMBO, CIO-
co0HOE B OTIpeIeTICHHOI Mepe 3aMEHHUTh JOPOTOCTOSIINI OCH3MH.

Topodckue omxo0vl 015 RPOU3BOOCMEa Menio8ou SHep2uy UCTIONB3YIOT IO
MEpPC KOHICHTpAIMKM HACCJICHHWA B IOpoJiax W KPYHNHBIX ITOCEJIKaX. Coxuranue
OTXOZIOB OCYIIECTBISIETCS B CIIELUAIBHBIX MyCOPOCKUTATEIbHBIX YCTAHOBKAX, a
TaKXKe B TOIKaX OOBIYHBIX KOTJIOB B KauecTBe npucanku (10 10 %) k ocHOBHOMY
TormMBy. CXema SHepreTHYecKoro MCIOJIb30BaHUS TOPOJCKHX OBITOBBIX OTXO-
JIOB HA MyCOPOCKUTaTEIbHOM 3aBOJIC MIIM YCTaHOBKE peallu3yeTcs B OJHOM 37a-
HHUH, 9TO OoOecreunBaeT COOMI0ACHHE CaHWTAPHO-THIHEHHYECKNX HOPM, ycCTa-
HOBJICHHBIX JJIs TOpOJIa.

Ona BKJIIOYAET: OTJCICHUE NMPUEMKH U CKIAJUpPOBAaHUS OTXOJIOB, CHCTEMY
MOJJaYM OTXOJOB B 3arpy304HYIO0 BOPOHKY, CXKHT'aHHE OTXOJIOB B TONKE KOTJIA C
HaKJIOHHON KOJIOCHHKOBOH pEIIeTKOH. Y CTaHOBKA ITO3BOJISIET TAKXKE YTHIN3UPO-
BaTh MapayieIbHO C TBEPIBIMH OTXOJAaMH TOPOJCKOH IuiaM (BJIa)KHbIE TOHKO-
n3MenbUeHHBIe TBepable oTxonsl). lllmam mpeaBapuTensHO 00€3BOKMBAETCA
MEXaHWYECKH B HEHTpU(Yrax M 3aTeM 4epe3 MEJbHUIY-CYIIHIKY B IOJCYIICH-
HOM BHJI€ BBOAMTCSI B BHJE IBUIM HaJl CJIOEM TOPSIIMX TBEPIBIX 0TX0A0B. Cy-
LIMIBHBIM ar€HTOM B MEJIBHUIIE-CYIIMIIKE CIYXKAaT BBICOKOTEMIIEpATypHBIE IIPO-
JYKTBI CTOpaHUsI, KOTOpbIE OTOMpAIOTCS B BEPXHEH YacTH TOIOYHOI'O 0OBeMa,
obecrieunBasi TEM CaMbIM UX PELUPKYJIALUIO, YTO CHHU)KaeT o0pa3oBaHUE Bpen-
HBIX ra3000pa3HbIX BELIECTB MPU CKUIAHUM OTXOJOB. IIpOgyKThI CropaHusi, BbI-
BOJUMBIEC M3 KOTJA, ITOJBEPTalOTCS TINATEIBHONW OYHCTKE, B TOM YHCIE B 3JICK-
TPO- WIN TKAHEBBIX cemaparopax ((QuibTpax) ¢ MOCIEAYIONICH MOKPOH OYUCT-
Koii B ckpy00epe. 13 ckpy0OOepa oHM BEIOpachIBalOTCS B ABIMOBYIO TpyOy. Korten
MOJKET OBITH MApOBEIM M BOJOTPEHWHBIM. 30J71a M MIIAK, 00pa3yromuecs Iocie
CropaHusi OTXOJIOB, COOMPAIOTCS B IIJTAKOIPHEMHHK U 3aTE€M OTBOJATCS B IIUIa-
KOBBIIT OYHKep, N3 KOTOPOTO BHIBO3SITCS 32 MPEAEIbI 3aBOJIA.

1.10. TEIJIOHACOCHBIE YCTAHOBKHA

Termnonacocusie yctanoBkH (THY) MCIONB3yIOT €CTECTBEHHYIO BO30OHOB-
JISIEMYI0 HU3KOMOTEHIIUAIIBHYIO TEIJIOBYIO DHEPIHIO OKPYIKAIOIIEH cpelibl (BOIbI,
BO3/1yXa, IPYHTA) M MOBHIIIAIOT OTEHIIAJ OCHOBHOTO TEINIOHOCHUTEIS 10 Ooiee
BBICOKOT'O YPOBHS, 3aTpaduBasi IPHU 3TOM B HECKOJIBKO pa3 MEHbIIE NEPBHYHON
SHEPTUH WM OPraHMYeCKOTo TOIUNBA. TerIoOHaCOCHbBIE YCTaHOBKH paboTaloT Mo
TEepMOJMHAMHYECKOMY IUKITy KapHO, B KOTOpoM paboyeill *KHIAKOCTBIO CITyKaT
HU3KOTEMIIEpaTypHBIE KUAKOCTH (aMMHuak, ppeoH u ap.). IlepeHOC TEIUIOTH OT



HMCTOYHHWKA HHU3KOTO TOTEHIMaJa Ha OoJiee BBICOKHI TEeMIIEpaTypHBIH YPOBEHb
OCYILECTBIIAETCS MOABOJAOM MEXAHWYECKOI 3HEpruH B KoMIpeccope (IapoKoM-
npeccronHsle THY) unm 1OMOMHATENBHBIM MTOJIBOJIOM TEILIOTHI (aOcOopOIMoH-
veie THY).

[TIpumenenne THY B cuctemax TerIoCHaOXEHUS — OJTHO W3 Ba)KHEHIIHUX
NepecedeHni TEXHUKH HU3KUX TEMIIEPaTyp C TEIIOOHEPTreTUKON, YTO MPUBOJIUT
K 2HEprocOepekeHNI0 HEBO30OHOBIIEMBIX MCTOYHHKOB SHEPTUU U 3aIIUTE OK-
pyXxatoniei cpebl 3a cyer cokpaieHus BoiOpocoB CO, u NO, B atmocdepy.
[Mpumenenne THY BechbMa nepcrieKTHBHO B KOMOMHHPOBAHHBIX CUCTEMax Tel-
JIOCHAOXKEHHSI B COYETAHWU C APYTMMH TEXHOJOTHSMH HCIIOJIBb30BaHMS BO300-
HOBJISIEMBIX MCTOYHHMKOB JHEPTHH (COJIHEYHOW, BETPOBOH, OMORHEPTHH) U TIO-
3BOJIACT ONTUMH3UPOBATH IMAPAMETPLI CONPATracMbIX CUCTEM M JOCTHUIaTh HaM-
6oJiee BEICOKMX SKOHOMHUECKHX ITOKa3aTeleH.

ITo KOHCTPYKUWHU, IPUHIMITY JEHCTBUS, COCTaBY O0OOPYIOBaHUS, UCIIONb-
3yemMbIM pabounm Tenam, THY mpakTuuecku He OTIAMYAIOTCS OT IIUPOKO pac-
MPOCTPAHCHHBIX XOJOANUJIbHBIX MAIIWH. TennoBbie HacOCHI B CpaBHCHUH C XOJIO-
IUIBHBIMA MalllMHaMHU paboTaloT B AWana3oHe 0oliee BEICOKMX pabOvHX TEMIIe-
patyp. OcoOGeHHO BBITOAHO HpUMeHEeHHe TerioBeIX HacocoB (TH) mpu omHO-
BPEMEHHOM BBIPAa0OTKE TEIJIOTHI M XOJIOAA, YTO MOXKET OBITh PEATM30BaHO B psi-
Jie TIPOMBIIUIEHHBIX U CEIbCKOXO03IHCTBEHHBIX HMPOU3BOJICTB, a TAKXKE B CHUCTeE-
MaX KOHAWITMOHUPOBAHHS BO3AyXa.

Bribepem B kagecTBe pabodero xjamarenta — R 22, IMEIOIIEro CIeayromne
napameTpsl: pacxol xiagarenra G, = 0,06 xr/c; Temneparypa xunenus 7o = 3
°C; temmepaTtypa KoHAeHcammu I, = 55 °C; TemmepaTypa TEIUIOHOCHTENIS Ha

BXOJ€ B UCIIAPUTECIIb OT UCTOYHHKA HU3KOI'O NOTCHIHAJIA t;l =8 OC; TeMIIepaTy-

pa TermoHOCHTENS (BOJBI) Ha BBIXO/IE M3 KOHIEHCATOpa t;’ =50 °C; pacxox te-

IUIOHOCHUTENS B KOoHAeHcatope Gy = 0,25 Kr/c; mepemnaja TeMnepaTyp TeIIOHOCH-
Tens B KoHAeHcatope Af, = 15 °C; MouiHocTh, moTpedsieMas KOMIIPECCOPOM,
N, = 3,5 kBt; TemonpoussoautensHocts THY QO = 15,7 kBt; k03 duiiuent
npeoOpa3oBaHus L, = 4,5.

#'=8°C t"=50°C
7 > 10
t"=4°C #'=35°C
§ ———=— —<—9
I 1
P Yp

a) cxema THY aJ1s1 cucteMbl ropsiuero BOA0CHa0KeHUsI

HarpeTsli
BO3/yX
At=25°C

0) cxema THY pu1s1 BO31yIIHOTO OTOIJICHHS] MJIM CYLIKH

Puc. 1.13. llpunnunuaasnas cxema THY c¢ anekTponpuBogom:
Map; —<—<—%— CMEeCh Mapa 1 KUAKOCTH; ——— KHUJIKOCTh;

1 — xommpeccop; 2 — 3MEeEeBUK KOHJICHCAIIMY XJIafareHTa; 3 — 0aKk KOHJCHCAIIHH;
4 — pacIIMPUTEIFHBINA APOCCENBHBIN KITallaH; 5 — 3MECBHUK HCIAPEHUS XJIaarcH-
Ta;

6 — Oak ucmapeHus; 7 — BoJa HU3KOMOTEHIIHAIBHOTO UCTOYHUKA YHEPTUU
(HU3);

8 — crok k HUD; 9 — Boma 3 cucTeMBI OTOIUICHHUS FITH BOIOIPOBOIA;

10 — Bo#a Ha OTOIUICHHE WM TOpsdee BoAocHa0xeHue; / / — BEeHTUIISITOD




IIpunuunuansHas cxema napokomipeccuonHoii THY npuBenena Ha puc.
1.13 u BKJIFOUAET UCTIAPUTEIND, KOMIIPECCOP, KOHAECHCATOP U APOCCEb.
B 6ak ucmapeHust 6 MOCTYIAET TEIIOBask SHEPTH HA3KOTO MOTeHIuana Qg

U3 OKpyskaroweii cpenst npu £, = 8 °C. IIpeobpasoBanue pabodei xKUIKOCTH R

22 (amMunaka wid (peoHa) TEIJIOBOIO Hacoca B Map IPOUCXOJUT B 3MEEBHKE
UCTIapeHus XJIaJareHTa 5 Mpu MOHMXEHHOM JIaBJIeHUN P ¥ TMOHWKEHHOH TeM-
neparype 7p,= 3 °C. Kommpeccop / BcachlBaeT U3 UCIapUTENsl HACBILEHHBIN Map
CO CTETEHBIO0 CYXOCTH X; & 1 U cokuMaet map 1o nasienus P,. [lpu cxxatun xia-
JTaTeHTa DHTANBINSA [ ¥ TeMIIepaTypa mnapa mnoBsimaercs 1o 7, = 55 °C, a 3arpa-
ynBaeMas padbota A/ = Ai, kJ[x/Kr.

ITap ¢ Temneparypoit 7 = 55 °C nopaercsi B 3MEEBUK KOHJIEHCAI[MH XJIaaa-
TeHTa 2, TJe TelyIoBas dHeprus mapa nepeaaercs JpyromMy TeIIOHOCUTENO (BO-
ne) Oaka KoHAeHcamuu 3 (cxema a) WM BO3IyXy (cxema 6), TOCie Yero map
KOHJICHCHPYETCS IPH HEN3MEHHOM JIaBJICHUH P,.

Koa¢pduuuent rpanchopmanyiy 3Toro UaeairbHOro HUKIa:

We=qu/ Al= T,/ (T.— To) = 328 / (328 — 276) = 6,3,

TZe gy — TemoTa KoHaeHcamun, kJx/kr; Al — padora cxarus, kx/xr; T, u Ty —
TemnepaTypa KOHIEHCALlMU U UCTIapeHUs XJianaresTa, °C.

B npoccenbHOM KitanaHe 4 IPOUCXOAUT MOHMKEHHUE AaBJIeHUs OT P, 10 P,
KHUJKAN XJIaareHT YaCTHYHO UCIAPSAETCs U 00pa3yeTcs MapoKUAKOCTHAS CMECh
€O CTENEHBI0 CyX0CTH Xy ~ 0,05, a B mporiecce apoccennpoBanus (IpH i = const)
TeMmepaTypa XjanareHra cHrkaercs ot 1, = 55 °C go T = 3 °C. [Napoxuako-
CTHasi CMECh MOCTYMAaeT B 3MEEBUK HCMAPEHUs XJIajareHra j, rje, noirydas Tem-
JIOTYy OT UCTOYHHKA C HU3KUM IIOTCHIIMAJIOM, BHOBb HCHAPSETCS, M I[HKJI IIOBTO-
pseTcs.

Takum obOpasom, B THY peannzyercst HenpepbIBHBIN KPyroBO# Iporecc
NepeHoca TEeIIoThl ¢ 0oJiee HU3KOr0 TEMIIEpaTypHOro YPOBHS Ha 0oJiee BBICO-
KA (K TEIDIOHOCUTEI0). [ 5TOr0 MOBOIUTCS SHEPTHS W3BHE, KOTOpasi 3aTpa-
YMBAETCS HA TIOBBIIICHHE JABJICHHS Tapo00pa3HOro pabovero BemiecTsa (Xiana-
renra). [Ipruem 3aTpadeHHast SHEPTHsI MOXKET OBITh JICKTPHUUCCKOM, TSTIIOBOH U
m000# IpyToii.

KonuyecTBo TEIUIOTHI, OTHATOM OT HCTOYHHKA C HU3KAM MOTCHIIHAIOM
(HU3), B nneansHom 1ukine THY paBHO Temore McnapeHust )UAKOTO Xjaja-
TeHTa, MIOCTYIHBILIETO B UCIAPHUTENb: ¢, = (x| — Xo), KJK/KT, THHe » — TeroTa
nmapoo0Opa3zoBaHus. XOIOAMIBHEIA KOAPPHUIUEHT STOTO IHKIIA

te=qul Al=Ty/ (Ta— Ty) =276/ (328 — 276) =53,

TZe ¢, — TeIIOTa UCIIapeHNs XJIagarenTa, KJK/Kr.

Juis upeanpHOTO (Teopernueckoro) nukia THY u 6e3 ydera moTeps Terio-
TBI BBITIOJTHAETCSI COOTHOIIEHHE |1, = & + 1.

Mepoii srepreTraeckoit 3¢ dexruBHOCTH peanbHoi THY ciryxut k03 du-
LUCHT NPeo0pPa3OBaHUsI SHEPTUHU |y, XaPAKTCPUIYIOIIUI OTHOIIICHHE OTJaHHOM
MOTPeOUTENtO TETUIOTH O K 3aTpadyeHHON (MEXaHMYECKON HITU JJIEKTPHUECKOH )
sHepruu N,. OIIEHKH MOKAa3bIBAIOT, YTO IS YIAYHO CIPOEKTHPOBAHHBIX CHCTEM
TEIUIOCHA0XKEHUS KOA(PPUIMEHT i, U3MEHsIeTCs oT 2,5 mo 6...8, a mpu Uy, >
2,5...3 ucnonp3oBanue THY MokeT oka3aThCs BBITOJHEES, YEM TEIIOCHAOMKe-
aue ot TOLl M WHAWBHUIYANbHBIX KOTEIBHBIX.

KonuyecTBo mepeaHHONW MOTPEOUTENIO MOJNIE3HOW TEIUIOTHI, YU TEIIo-
npoussoautenbHOCTs, THY, 3aBucUT oT pacxona Temionocutens Gy, Kr/c, cpel-
Hel MaccoBOil M300apHON TEIIOEMKOCTH ¢y, K/x/(kr-K) n nmepenana temmnepa-
Typ At,, °C. Tak, mpu HarpeBe BoAbI 1o cxeme a (puc. 1.13)

Ok = Gy At; = 0,25-4,19-15 = 15,7 xBT.

[Tpn HarpeBe Bo3myxa mo cxeme 6 (puc. 1.13), xorma pacxon X0JIOJHOTO
Bo3ayxa G, = 0,5 kr/c, temnoemMkocTts ¢, = 1 kJhx/(kr-K) u nepenan remneparyp
At, =25 °C, TemmnonpousBoautenbHocte THY cocTaBuT



Ok = G At; =0,5-1:25 = 12,5 kBT.

KoadpdummenT npeodbpa3zoBaHust SHEPTHH l,y,;, XapaKTEPU3YIOMIHAN OTHOIIE-
HHUE OTJaHHOH IMOTPEOUTEIIO TEIUIOTH Oy K MOTPeOIsIeMOl KOMIIPECCOPOM dJIeK-
Tpuueckor 3Hepruu N, = 3,5 kBT, cOCTaBUT COOTBETCTBEHHO:

® s BOOBI Uy = O/ N =15,7/3,5 =4,5;

e Ui BO3yXa Wy = O/ Ny =12,5/3,5=3.6.

CrenoBarenbHO, €CIIM Ha MEXaHWYECKy0 paboTy KOMIIpeccopa pacxomyer-
csi 1 kBt aekTposHeprum, To B CHCTEMY TEIIOCHA0KeHus nepenaercs 4,5 kBt
TEIUIOTHI, T.€. B HECKOJIBKO Pa3 OoIblIIe, YeM IIPU YHUCTO IEKTPUIECKOM OTOILIe-
HUM. PaboTa 35IeKTpHYecKoro KoMIpeccopa TEIUIOBOTO Hacoca IO03BOJSIET I10-
TpeOJISITh B HECKOJIBKO Pa3 MEHbIIE 3JIEKTPUIECKON SHEPTUH, eciy Obl Harpesa-
JM TEIUIOHOCUTENb CHUCTEMBI TEIUIOCHAOXKEHHsS B TEIUIOOOMEHHHUKE MPOCTHIM
JNEKTPUYECKUM HArPEBATEIIEM.

[Mapoxommnpeccronnsie Temiosle Hacocs! (IITH) ¢ mpuBogom ot TemioBo-
ro nBuratesst (ra3oBoil TypOMHBI WM JIM3€J1s1) OKa3bIBAIOTCA ellle 0ojiee SKOHO-
muaHbIMHA. X0Ts KI1J] aTnx nurareneit He npesbimaer 35 %, mpu padboTe B co-
crase THY moxer ObITh YTHIIM3UpPOBaHA M HalpasiieHa B OOIIMII MOTOK Harpe-
Baemoit THY cpenbl Oosbliiasi 4acTh NOTEPh, KOTOPbIE BOCIPHHUMAIOTCS OXJIaXk-
JaolIeil ABUraTenb >KUIKOCTBIO U BBIXJIONHBIMH ra3amMu. B pesynbrare Kod¢-
(UIMEHT UCIIONb30BaHMs NEPBUYHOM SHEPTUH ITPHUBOJIA BO3pacTaeT B 1,5 pasa, a
skoHoMuuHOCTh THY obecnieunBaetcs mpu poy, > 2.

B ycnoBusix peanbHON PBIHOYHOM 3KOHOMHUKM TEILJIOBBIE HACOCHI UMEIOT
MEPCIEKTUBY TETJIOPHEPTOCHAOKEHNSI B OCHOBHBIX OOJIACTAX XO3SIMCTBA: KH-
JIMIHO-KOMMYHAJIbHOM CEKTOpE, Ha MPOMBIIIJIEHHBIX MPEANPUSTHIX, B KypOpT-
HO-O3I0POBUTENBHBIX W CIOPTHUBHBIX KOMILIEKCAX, CEIbCKOXO3AHCTBEHHOM
IIPOU3BOJICTBE.

2. BE3OMACHOCTb PABOTbI
KOTEJIbHbIX YCTAHOBOK

2.1. APMATYPA UTAPHUTYPA

ApMmatypa — ycTpoiicTBa U mpuOOpHsl, obecnieynBaromue 6e3omacHoe 00-
CITy’)KMBaHUE, yIpaBlicHHE Pa0OTON 3JEMEHTOB KOTEIBHOTO arperara U TeIuio-
SHEPreTUYecKoro 00OpyIOBaHMs, HAXOISLIMXCS IMoj aaBieHueM. K apmarype
OTHOCSIT PETYJHPYIONIMEe W 3alOpHBIE YCTPOWCTBA M TOAAYH, MPOIYBKH H
CITyCKa BOJBI, BKJITFOUCHHSI, PETYIUPOBAHNS U OTKIIFOUCHUS TPYOOIPOBOIOB BO-
Jbl, I1apa, TOIIMBA U NPEAOXPAHAIOIINE OT NPECBLIIICHUA 1aBJICHUS. K apMmarype
TaK)Ke MPHUHATO OTHOCHUTH OCHOBHBIC KOHTPOJBHBIE U M3MEPHUTEIBHBIE TPHOOPHI
— BOZOYKa3aTelbHbIE CTEKIIa, MAHOMETPHI, NIPEeIOXpaHUTEIbHEIC KiamaHbel. Ko-
JIUYECTBO apMaTyphbl, ee 00s3aTebHbIE THIIBI periJaMeHTHPOBaHbl PocTexHan30-
poM.

ITo Ha3HaueHHIO apMaTypa OeNUTCS Ha 3anopHyto (KpaH, BEHTUIIb, 3aBIK-
Ka), pezyaupyrowyro (pPEIyKINOHHBIN KIIalaH), 3auumnyio (IpeIoXpaHUTEIbHBIH
u oOpaTHbIi kiamaH). [1o cmocoOy coenuHeHHs C TPYOOIPOBOAAMHU apMatypy
pa3zensoT Ha (ranyedyio U My¢hmosyio, a 0 Marepuany — Ha JAMyHHYIO, 4y~
2YHHYI0, KOMOUHUpOganuyo. B MecTax coelMHEHUs C (IaHI[AMH YCTaHABJIABA-
IOTCS IPOKJIAIKU WM YIUIOTHEHMA. 3alopHas apMaTypa J0JKHA UMETh ITaclopT
U MapKHUPOBKY: 3aBOJ-U3TOTOBUTEINb, JAaBJICHHE M TEMIIEpaTypa Cpelbl, YCIOB-
HBI AUaMETp, HAaIpaBJICHUE MTOTOKA.

1. Benmunv COCTOUT U3 KOPIyCa, BHYTPU KOTOPOTO UMEETCS MePEeropoaKa
C TOPU3OHTAIBHBIM CEIJIOM, W3 KJIalaHa, MIIHH/ENS MaXxOBHKa, KOPOHKH, Callb-
HUKOBOU Taliku 1 BTYIKH (puc. 2.1).

BeHTwib 11 BOJBI IMEET KJIATIAaH ¢ MATKHM YIUTOTHUTENEM (KOXKa, Pe3HHa,
¢uobp), a U1 napa yruioTHEHUH HeT. MaxOoBHK BEHTHJISI OKpAIIMBAETCsl KPaCHOU
KpacKoW AJIs mapa W roiry0oi — It BOABI. TeIUIOHOCHTENb BCeraa MOJDKEH I10-
JlaBaThCs MOJI KJIamaH, JUisi Y4ero Ha KOpIyce MMEETCs yKa3aTellbHasi CTPesKa.
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Puc. 2.1. BenTnab:
1 — xoprmyc; 2 — rOpU30HTAIIBHOE CEILIO;
3 — knanaH; 4 — WNUH/EIb; 5 — MaXOBHK
1 2

2. 3aosuscka MMeeT KOpmyc (CTalb WIH YyTyH), IO JBa BEPTHKAIBHBIX
ceia M 1ucka (13 OpOH3BI WM JIATYyHH), KJIMH, IIAHAEIb MaXOBHKA, KOPOHKY,
CaJIbHUK U BTYJIKH (puc. 2.2).

Ilpu BpameHMM MaxoBHKa C TalMKOW HINMHJIENb MEPEMEILAETCS BHU3 WU
BBEPX 10 OTHOLICHHUIO TafKM KPBIIIKK C MMOJBEIICHHBIMH Ha IIIHHAENE ANCKa-
mu. Korzja IUCKM TOJHOCTBIO TEPEKPOIOT OTBEPCTHE B KOPIYCE, XBOCTOBUK
KJIMHA, BCTABJICHHOTO MEXIY IUCKAMH, yIUPACTCS B JHO KOPIyca 3aIBHKKH,
pa3/BUTaeT AWUCKK W IPOMCXOAUT YIUIOTHEHHE HUX C OpOH30BBIMH KOJbLAMH
Kopmyca. Pabouee Teno uepe3 3aJBIKKY MOXKET ABHUIraThCs B JFOOOM Harpaslie-
HUH.

3. Obpammsili k1anax CIYXUT IUISA MIPOITycKa paboueil cpeabl B OTHOM Ha-
npaieHnd. COCTOUT M3 KOpITyca, BHYTPU KOTOPOTO MMEETCS IEperopojka c
TOPU30HTAIBHBIM CEJIOM, KJalaHa, ITOKa, KPBIIKHU (puc. 2.3).

[Ipy noBBIIIEHNH aBICHMS O] KIAIIAaHOM OH BMECTE CO LITOKOM IepeMe-
aeTcsl BBEPX W MPOIyCKaeT pabouyio cpeay (OCHOBHOE pabouee MOJIOKEHHUE).
ITpn naneHun aBieHHs B TPYOONpPOBOIE WIM COCyle A0 OOpaTHOro KiamaHa
pabodas cpema (Bona) MaBUT Ha KIJIANAH, U OH CAJUTCS Ha CEIUIO, epeKphIBas
TEM caMbIM Ipoxoj padouelt cpenpl. Pabory oOpaTHOro KiamaHa MOXKHO OITpe-
JIENTUTD TI0 CTYKY KJlaraHa ¥ IITOKa O KPBIIIKY.

4. 3anopHulii Kpan UMEET KOPILyC, BHYTPH KOTOPOTO YCTaHOBIIEHA KOHHU-
yeckasi IpoOKa ¢ OTBEPCTHEM ISl IIPOX0/Ia KUAKOCTH (Tas3a), a B BEpXHEH 4acTH
— pHCKa AJsl YKa3aHHsl HalpaBlIeHUs JIBHKEHUs pabouero Tena. B calbHUKOBBIX
KpaHax MpoOKa MPUKUMAETCS CBEPXY KPBILIKOI CalbHHKA, a B HATSKHBIX — CHU-
3y HaTsDKHOW TaiiKoW. 3armopHBIN KpaH YCTAaHABIMBAIOT OOBIYHO HA Ta30IPOBOC
" MMPOAYBOYHBIX JIMHUAX.

5. Tpexxo0060ii kpan yCTaHABIMBAIOT JUIA NPOLYBKH, IPOBEPKH U OTKIIIO-
YEHHUsI MAHOMETPOB.
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Puc. 2.2. 3aapBukka: Puc. 2.3. O6paTHbIii KJIanaH:
1 — xopmyc; 2 — BEpTUKAIBHOE CEl- 1 — xopmyc; 2 — KpBIIIKa;

J10; 3 — cemyo; 4 — knanaH

3 — IHCK; 4 — KIIUH; 5 — MIIHHICb;
6 — MaxOBUK

6. Ilpedoxpanumenvhusiti KianaH — YCTPOWCTBO IJIsi aBTOMAaTHYECKOTO
NIPEAOTBPALICHUS MTOBBIILICHNS JABICHHUS CBEPX HOIYCTUMOIO ITyTEM BBIITyCKa
paboueii cpeapl B atMochepy (wiu B apeHax). Kiamanel ObIBalOT PBIYaKHO-
Ipy30BbIE WM MPYXUHHBIE W JOJDKHBI 3alUINATh KOTJBI, apoleperpeBaTeiy,
9KOHOMaI3ephl OT MPEBHINICHUS B HUX JaBicHUs Oosee yem Ha 10 %. Mertoauka
UX pEryJIMpOBaHUA U HAYAJIbHOC JABJICHUC UX OTKPLITUA TOJIKHBL 6I)ITb YKa3aHbl
MPEIIPUATHEM-U3TOTOBUTENIEM B HHCTPYKIIHU.

PolyaskHO-rpy30BOM MpenOXpaHUTENbHBIA KJalmaH COCTOMT M3 KOpIyca ¢
¢ylaHIiaMy, a BHYTPU YCTaHOBJIEHA NEPEropojiKa C TOPU30HTAIBHBIM CEHJIOM U
3aIPECCOBAHHON BTYJIKOM, U3 KJIallaHa C TApeIKOW, IIMHUHAEIS ¢ LIAPHUPOM, TPEX
HaTIPaBJFOIINX BUJIOK, peIdara ¢ IMIapHUPOM | rpy3a (puc. 2.4).



Cuita ot Beca rpy3a (WM IpyKHHBI) Yepe3 phlyar U MIMUHAEH (IITOK) Ja-
BUT TapesIkOW CBEpXY, M KJIAlaH CAIUTCS Ha CEUI0, & CHU3Y IO/ KJIalaH JaBUT
nap (wim Boga). Ecnu cuita ot mamieHus pabodero tena (mapa Wid BOJbI) HauH-
HAeT MPEeBBIATh CIITy I'py3a (MPY>KHHBI), TO KJIAaH HOAHUMAETCS U BBIITYyCKAeT
map B atmoctepy (Boxmy B nmpeHax). [locne cHmKEHHS AaBIeHHS IO pabodero
KJIaraH aBTOMaTHYeCKH 3aKpbiBaeTcs. [1ap, BRIXOAAIIMI U3 KiIanaHa, BEIBOAUTCS
TpyOoii B atMochepy Ha KpBIITy KOTeIbHOH. [IpyKIMHHBINA KIIallaH HMeeT aHajo-
TMYHYI0 KOHCTPYKIIHIO, HO BMECTO pblYara M rpy3a Ha IITOKE yCTaHOBJICHA IpY-
JKHHA.

HpeuoxpaHMTeanble KJ1allaHbl YCTAaHABJIMBAIOTCSA Ha MAPOBBLIX KOTJAX Ha
BepxHeM OapabaHe, B IapolneperpeBaTeisx — Ha CTOPOHE BBIXOJa Mapa, B 9KO-
HOMaii3epax — [0 OIHOMY Ha BXOJI€ M BBIXOJIE, HA BOJOTPEHHOM KOTJIE — Ha BbI-
XOOHBIX KOJIJICKTOpax. HpeuoxpaHMTeanmx KJ1allaHOB OOJIXKHO 6bITl:. YCTaHOB-
JIEHO HE MEHEE JIBYX, OJMH M3 KOTOPBIX KOHTPOJBHBIHN (3aKPBIT METAIUINIECKUM
KOXKyXOM € 3aMKOM Win IiomMOoi). JmameTp mpoxona IMpeaoXpaHUTEIbHBIX
KJIaraHoB JOJDKEeH ObITh He MeHee 20 MM. Oneparop ¢ pabodero mMecra Bo3/ei-
CTBYeT Ha phIYar KiamaHa (depe3 cucTeMy OJIOKOB) M IPOBEPSIET €ro METOIOM
MIPUHYANTEIBHOTO KPAaTKOBPEMEHHOTO OTKPBITHSI «IIOJPBIBOM»: JUIA KOTJIOB C
nasineHueM 10 1,4 MIla He pexe OQHOTO pa3a B CMEHY, a ¢ AaBileHueM ot 1,4 1o
4 MIla — ogHOTO pa3a B CyTKH.
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& Puc. 2.4. IIpenoxpanuTeJbHbI KJIanaH:
”G 1 — xopryc; 2 — TOpPU30HTAIBHOE CEJLIO;
’/ 3 3 — knanas; 4 — IMTUH/END;

Boma 2 5 — pplyar; 6 — rpy3

1;’ (ar)

7. Pedyxkyuownnulii Knanax — MIPUMEHSCTCS I OHKEHHS JaBJICHUS Tapa
U TOAJEP)KaHUsT CHIDKEHHOTO JIABJICHHS B OINPEIEJICHHBIX 33aJaHHBIX Ipeieiax.
OH COCTOHMT W3 KOpIyca C TapejiKoi, cBOOOJHO CKOJB3SIIEH IO IITaHTe, Ha
HIDKHEM KOHIIE KOTOPOW YKpPEIUIH IIOPIIEHb C PE3MHOBBIM YILIOTHUTEIBHBIM
KOJIBIIOM. Hax muimHIpoM MopInHs HaXOAWTCS MOTIEpedrHa, CiTysKamasi Olopou
npy>KUHBL. [1ap BBIXOIUT B OTBEPCTHE MO TAPEJKy M OJHOBPEMEHHO ITPOHUKAET
B LWJIMHID, TA€ NPOU3BOANT JaBJIE€HHE BBEPX — Ha TapeiKy M BHU3 — Ha IOp-
meHs. [Ipr 0IMHAKOBBIX JUaMeTpax TapesiKy W NOpHIHs (TIOMAAN UX OJUHAKO-
BbI) 1 CBOOOZHOM COCTOSIHMM IIPY>KHHBI KJlanaH ypaBHOBelleH. [Ipu BparieHun
10 YacOBOM CTpeNKe MaxOBHKa LITaHTa C TapelKoi MOoAHMMaercs, H B 00pa3o-
BaBIIMHCS 3330p MEXIY CEAJIOM U TapelKoil HayHeT MOCTYIaTh Map, JaBJICHHE
KOTOpPOT'O TIOBBICHTCS /IO TIPEZiea, COOTBETCTBYIOIIETO HATSTY MPY>KHHBI, a yC-
TaHOBKa KJIallaHa Ha TpeOyeMoe NMOHIDKEHHE NaBJICHUS JOCTUTAETCS BPAIlleHHEM
MaxoBHKa. J[0 W mocie peayKUMOHHOTO KJalaHa JOJDKHEI OBITh YCTAQHOBJICHBI
3allOpHBIE YCTPONCTBA, a 3a KJIallaHOM — IIPEAOXPaHUTENBHBIN KilarnaH U MaHo-
MeTp.

8. Pedykyuonno-oxnaoumenvnas ycmanoska (POY) mpemHasHaueHa yis
CHIDKEHUS IaBJICHHS 1apa JI0 TpeOyeMoro IyTeM JIPOCCEIMPOBAHMS — MIPOITyCKa
napa 4epes cyeHue. B pe3ynbpTare TepMOAMHAMHUYECKOTO HM303HTAJIBITUIHOTO
npoliecca map NepexoAnuT U3 COCTOSHUSA CYyXOro HACBHIIEHHOTO B 00J1acThb Iepe-
IPETOro, C MOHIKEHHEM NaBJeHHs M TeMnepaTypsl. [yl Bo3Bpara ero cocTos-
HUSI B 00J1aCTh HACHIIIEHHOTO apa B HET'O BCIPBICKMBAIOT KOHCHCAT WIIU TTHTa-
TENBbHYIO BOLY.

lapHuTypa — yCTpOiicTBa, MO3BOJSIOMME 0E30MacHO OOCIYXHBATh TO-
MIOYHYIO KaMepy, ra30X0Jbl KOTEJIBHOTO arperara M ra3oBO3AYIIHBINH TpakT. K
Hel OTHOCST: TONOYHBIE BEPLHI M JIa3bl B 0OMYpPOBKE; CMOTPOBBIE JIIOUKU UL
BU3YaJIbHOT'O HAONIOACHHMS 32 TOPCHUEM M COCTOSHUEM ITOBEPXHOCTEH Harpesa,
(yTepoBKH M TOPKpETa; IMUOEPHI U 3aCIIOHKU IJISl PETyIHMPOBAHUS TSATH U TyThs;
JIIOYKH JUISE OOYBKH.

K rapuutype Takke OTHOCAT W B3PBIBHOM IpENOXpaHUTENbHBIN KiallaH,
KOTOpBIH YCTaHAaBIMBAIOT HA KOTJax, padoTalomux 0e3 Ha/ytyBa (C pa3pexeHu-



€M), ¥ B TIpolecce paboThl OH MPOBEPSETCsl BU3yanbHO. B mpoliecce HenmpaBmib-
HOTO PO3XKHIa M HAPYIICHHs SKCIUTyaTallid KOTEJIBLHOrO arperara BO3MOXKHO
co3/laHre M30BITOYHOTO JABJICHUS TOIIOYHBIX I'a30B (XJIOMOK), YTO MOXET IpH-
BECTHU K pa3pyLICHUI0 0OMYpPOBKH KOTJIa, Fa30X0/I0B U JBIMOBOW TpyObI. B3pbiB-
HBIE TPEIOXPAHUTENbHBIC KIIAMAHbI CIYXKAT ISl TPEIOXPAHEHHS ITHX JICMEH-
TOB OT pa3pylICHHsI U OOBIYHO YCTaHABIMBAIOTCS HA OOMYPOBKE TOIKH, Ia30X0-
Jla, BOJSIHOTO 3KOHOMaii3epa u Ha OopoBe (IIOJ3€MHOM KaHaje JBWKEHHS TO-
MOYHBIX JIBIMOBBIX T'a30B) Mepel JbIMOBOH TpyOO#H, B MeCTax, MCKIIIOYAIOIINX
TpaBMBI TIEPCOHAA.

B3spuisnoii npedoxpanumenvhvlil Kianax BBIIONHEH B BHJIE METAJUINYECKON
pamxu (500 x 500 MM), 3aKpBITOH TUCTOM acOecTa. AcOECT BRIAEPKUBACT BBICO-
KH€ TeMIlepaTypbl, HO HE BBLAECPIKMBAET W30BITOYHOTO AaBieHus. [Ipu B3pbiBe
TOTIOYHOM CMecH (XJIOMOK) CO3JaeTcsi H30BITOUHOE AAaBIICHHE BHYTPH TOMOYHON
KaMepbl M B ra30X0/ax, B Pe3yJIbTare 4ero acOecT pa3phIBACTCSI U BBITYCKACT
4acTh TOIOYHBIX Ta30B B aTMocepy uepe3 CreluanbHblil KaHal, a 0OMypoBKa
KOTJIa U 00OpYZOBaHMsI NIPU 3TOM OCTaeTcsi He HapymeHHoW. Ecnu acOect Ha-
PYIIEH, TO MPOMAAAET TAra U B 3TOM Cly4ae HEOOXOIMMO YCTaHOBUTH HOBBIi
JCT acOecTa ¥ MOBTOPUTH PO3KHT.

2.2. KOHTPOJIbHO-U3MEPUTEJ/IbHBIE ITIPHBOPBI

KonTtponsHo-u3Meputenbubie mpubopsl u aBromatuka (KUIInA) npemna-
3HAYEHBI JJISI U3MEPEHUSI, KOHTPOJIS M PErYJIMPOBAHUS TEMIIEPATYPhI, TaBICHUSI,
YpOBHsI BOJIbI B OapabaHe u oOecrieucHus 0e30MacHON pabOThl TEILIOIHEPTETH-
YEeCKOro 000pyIOBaHUsI KOTEIbHOM.

HN3mepenne TeMnepaTypbl

Jis u3MepeHust TeMIiepaTypsl pabodero Tella MCIONB3YIOTCS MAaHOMETPH-
YeCKHe U PTyTHBIE TEPMOMETpPEL. B TpyOonpoBoa BBapHBaIOT I'Mib3y U3 HEpKa-
BEIOIEH CTaj M, KOHEL KOTOPOH JOJDKEH NOXOAWTh J0 LEHTpa TPyOOIpoBoja,
3aIIONTHSIOT €€ MacJiOM M OIYCKAaIOT B Hee TEPMOMETP.

Manomempuueckuii mepmomemp COCTOMT U3 TEpMOOAITIOHA, METHON WM
CTaJIbHOW TPYOKHM M TpyO4aTod NpYy>KHMHBI OBAJIBLHOTO CEYEHUsI, COCIUHEHHOW
phIYaXHOW Tepefaueld ¢ MmokasbIBaolleil crpenkoi. Bes cucrema 3amonHsieTcs
WHEPTHBIM Ta3oM (azotom) mox nasieHueM 1...1,2 MIla. [Ipu noBeimeHn: TeM-
MepaTypsl JaBI€HUE B CHCTEME yBEJIHUMBACTCA, U NPYKUHA Yepe3 CUCTEMY DPbI-
4aroB MPUBOINUT B ABIKEHHE CTPEiKy. [loka3pIBaromye u caMOIUITYIIIHE MaHO-
METPUYECKHEe TEPMOMETPHI POYHEE CTEKIITHHBIX W IOIYyCKAIOT Iepeady ImoKa-
3aHUH Ha paccTosHUE 10 60 M.

JHetictBue mepmomempos conpomusnenus — nnatuHoBbIX (TCIT) m MmeaHbIX
(TCM) ocHOBaHO Ha WCHOJBH30BAHWHU 3aBUCHMOCTH AJIEKTPHUYECKOTO COTPOTHUB-
JICHUSI BEIIECTBA OT TEMIIEPaTyPBbI.

JeiicTBue mepmosnexmpuueckoeo mepmomempa OCHOBAHO HA WCIOJNB30-
BaHUH 3aBUCHUMOCTH TepMoDJIC TepMomapsl oT TemmepaTypsl. TepMmomnapa Kak
YyBCTBUTEJIBHBIN JIEMEHT TEPMOMETPA COCTOUT M3 JIBYX PAa3HOPOJIHBIX IPOBOJ-
HUKOB (TEPMODJICKTPOJIOB), OJHH KOHIIBI KOTOPBIX (Paboure) COCTUHEHBI IPYT C
ZIpyroMm, a apyrue (CBOOOIHBIE) MOAKIIOYCHBI K H3MEpUTEIbHOMY mpubopy. Ilpn
pa3IM4HON TeMIeparype pabounx U CBOOOJHBIX KOHIIOB B IIEIIH TEPMOIJIEKTPHU-
4yecKkoro Tepmomerpa Boznukaer J/1C.

HawubomnbIiee pacripocTpaHeHre HMEIOT TepMoTaphl THIOB TXA (Xpomelb-
amomens), TXK (xpomens-konens). TepMonaps! Uit BEICOKHX TeMIIEpaTyp IO-
MEIA0T B 3alIMTHYIO (CTaibHYIO WM (GappopoByro) TpyOKy, HMXKHSS 4acTb
KOTOpOH 3allMIIeHa Y€XJOM M KPBILKOW. Y TepMomnap BBICOKask YyBCTBUTEIb-
HOCTb, MaJIasi HHEPLUHOHHOCTb, BO3MOXHOCTh YCTAHOBKHM CaMOIMIIYIIUX MPHUOO-
poB Ha OoJbIIOM paccrosiHUM. [IpricoeuHEeHHe TepMONaphl K NpHOOpY Mpou3-
BOJIUTCSI KOMIIEHCAIMOHHBIMHU TIPOBOJIAMH.

HN3mepenne naBiaeHust

st u3MepeHust 1aBiIeHus UCIONIB3YIOTCSl 0apOMETphl, MaHOMETPHI, BaKy-
YMMETPBI, TATOMEPHI U Jp., KOTOPBIE U3MEPSIIOT 0apOMETPUUECKOE MU H30bI-



TOYHOE JABJIECHHUE, a TAKXKE Pa3pekKEHHE B MM BOJ. CT., MM PT. CT., MM BOJ. CT.,
MIla, kre/em?, kre/m? u ap. st KOHTPOIIS paboTHI TOMKH KOTIA (IPH CHKHTAHHH
ra3a u Ma3yTa) MOTYT OBbITh YCTaHOBJIEHBI CJIEAYIOLIKE TPUOOPHL: 1) MaHOMETPBI
(>KUIIKOCTHBIE, MEMOpaHHBIE, IPYKUHHbIE) — MOKa3bIBAIOT JIaBJIICHHE TOILIMBA Ha
ropenke mocie pabouero kpana; 2) manomerpsl (U-oOpasHble, MeMOpaHHbIE,
muddepeHanbHble) — MOKa3bIBAIOT AAaBJIEHHE BO3/IyXa HA TOPEJIKE IO0CTIe Pery-
npytomedt 3acionku; 3) tsaromepsl (THIK, MemOpaHHbBIE) — MOKa3bIBAIOT pas-
pEKEeHHUE B TOIKE.

Tneonanopomep scuokocmuwiii (THXK) cayxut ams n3mepeHus HeOONMBITIX
JABJICHUN win paspeskeHuil. s momydeHus 0ojee TOYHBIX TOKa3aHUH TprMe-
HSIOT TSTOMEPHI ¢ HAKIIOHHOHN TPyOKOW, OOMH KOHEIl KOTOPOH OIyIIEH B COCYH
0OJBLIOrO CeYeHUs, a B KauecTBe paboyueil >KUIKOCTH IPUMEHSIOT CIUPT (TLI0T-
HOCTBIO 0,85 T/cM), MOAKPAIICHHBIH ¢bykcuHoM. bamioH4nk coeuHseTCs MTY-
epoM «+» ¢ armocdepoit (bapomerpuueckoe JaBieHUE), U Yyepe3 ITyLep 3alu-
Baetcs cupT. CTeKIsSHHAA TpyOKa IITyIepoM «—» (pa3pexeHne) COeAUHACTCS
C PE3MHOBOM TPyOKOH ¥ TONKOM KoTia. OMH BUHT YCTaHABIMBACT «HYJIbY IIKa-
Jbl TPYOKH, a IPYrod — TOPU3OHTAJIBHBIH YPOBEHb Ha BEPTHKAJIbHOH CTEHKE.
[Tpu u3mMepeHnn paspekeHHs UMITYJILCHYIO TPYOKY HNPHUCOEIUHSIOT K IITYLEpY
«—», a 6apOMETPUYECKOT0 IABJICHHS — K IITYLIEPY «+».

Ipyostcunnolii manomemp AaeT TOKa3aHUsS JABIEHUS B cOCyldax U TpyOo-
IIPOBO/IaX M YCTaHABJIMBACTCSl HA NMPSIMOJMHEHHOM ydacTke. UyBCTBHUTEIBHBIM
3JIEMEHTOM CIIY)KUT OBAILHO-M30THYTas JIaTyHHas TpyOKa, OMH KOHEIl KOTOpOH
BMOHTHPOBAH B IITYLEP, a CBOOOAHBIN KOHEI O JeHCTBHEM JIaBlIeHUs paboue-
TO Teia BBIIPAMILIECTCS (3a CUET pa3HOCTH BHYTPEHHEH W HAPY)KHOU IUTOIIaeH)
U 4epe3 CUCTEMY TATH M 3y04aToro CEKTopa IepefacT yCuine Ha CTPEIKy, ycTa-
HOBJICHHYIO Ha IIECTEPEHKE. DTOT MEXaHU3M Pa3MEILEH B KOPIyce CO IMIKAJIOH,
3aKpHIT CTEKIOM U omoMOupoBan. [llkana BeIOMpaeTcs U3 yCIOBUS, YTOOBI IPH
pabodeM [IaBJICHHM CTpeJIKa HaXOIWiIach B cpeaHeil Tpetu mkanel. Ha mxane
JOJIDKHa 6])IT]) YCTaHOBJICHA KpacCHas JIMHHSA, IMOKa3bIiBarollass AOITYCTUMOE JaB-
nenue (puc. 2.5).

II

NI )
Puc. 2.5. IIpyKUHHBIA MaHOMeTP:
7 9 1 — pybonpoBof (cocyn); 2 — cudoHHas TPyOKa;
3 — TpexX0I0BOH KpaH; 4 — IITYIIEp;
5 — OBaJIBHO-M30THYTAs JIaTyHHast TpyOKa;
6 — TsTa ¥ 3yOUaThIil CEKTOp; 7 — CTPEJIKa;
1 8 — mkana; 9 — xopryc

B anexmpoxonmaxmuuix manomempax DKM Ha mikane yCTaHOBICHBI JBa
3a4aTOYHbIX HCIIOABM>KHBIX KOHTAaKTa, a HOJIBPI)KH])Iﬁ KOHTAaKT — Ha pa60qel71
cTpenke. [Ipy CONMPUKOCHOBEHMH CTPENKM C HENOJBHXXHBIM KOHTAKTOM O3JIEK-
TPUYECKUI CUTHAJT OT HHUX ITIOCTYIAET Ha IMUT YIPABJICHUS U BKIFOYACTCS CUTHA-
JTU3AITHSL.

Ilepen kaxapIM MaHOMETPOM [OJDKEH OBITH YCTAaHOBJICH TPEXXOIOBOI
KpaH s TIPOIYBKH, MPOBEPKH W OTKIIOYCHHUS €ro, a Takke cH(OHHAsS TpyOKa
(Tuapo3aTBop, 3aMOTHEHHBIN BOION WM KOHJEHCATOM) AMaMeTpoM He MeHee 10
MM JUIS TpeIOXpPaHEeHUs BHYTPEHHET0 MEXaHH3Ma MaHOMETpa OT BO3ACHCTBHSA
BBICOKHX TemIiepaTyp. IIpu ycTraHOBKE MaHOMETpa Ha BBICOTE /10 2 M OT YPOBHSA
IUTOIIAIKU HAOJIOACHUS JHAMETp €ro Kopiyca A0JbKeH ObITh He MeHee 100 mwm;
oT 2 10 3 M — He Menee 150 mm; 3...5 M — "He Menee 250 MM; Ha BeIcoTe Ooiee 5
M — YCTaHaBJMBAETCSl CHIDKEHHBI MaHOMeTp. MaHOMETp JOJDKeH ObITh ycTa-
HOBJICH BEPTHKAIBHO WJIM C HAKJIOHOM BIlepen Ha yroi 110 30° Tak, 4ToObl ero
ITIOKa3aHuA 6bIJ'Il/I BUAHBI C YPOBHA IIOMIAAKA Ha6J’IIO£leHI/lﬂ, a KJjlaCC TOYHOCTH
MaHOMETPOB JIOJDKEH OBITh HE HIDKE 2,5 — npu AaBjieHuu 1o 2,5 Mlla u He Hike
1,5 — or 2,5 no 14 MIla. MaHOMeTpbI HE AOIMYCKAIOTCS K NPUMEHEHUIO, €CIH
OTCYTCTBYET IUIOMOa (KJIeHMO) MM UCTEK CPOK NMPOBEPKH, CTPEIIKAa HE BO3Bpa-
m1aeTcsl K HyJIeBOMY MOKa3aHHUIO IITKAIEI (IIPH OTKIIOYCHHH MaHOMETpa), pa30ou-
TO CTEKJIO WJIM UMEIOTCS Apyrue moBpexaeHus. [Inomba mimm kineMo ycTaHas-
JUBAIOTCS HA TOJI TIPHU MPOBEPKE B IEHTPE METPOJIOTHH U CTAHIAPTH3AIHH.

Ilposepxa manomempa ROIKHA TIPOUZBOAUTECS ONEPATOPOM IPH KAKIOH
IIpUEeMKe CMEHBI, a aIMIHUCTPAIEe — He peke OTHOTO pa3a B 6 MecsIeB C UC-



M0JIb30BaHNEM KOHTPOJIBHOTO MaHoMeTpa. IIpoBepka MaHOMETpa MIPOU3BOANTCSA
B CIIEAYIOIIECH OCIe0BATENbHOCTH (pHC. 2.6):

1) 3amMeTuTh BU3yaIbHO TOJIOKEHUE CTPEIKH (ronoxenue I);

2) pydKoW TPEXXOJOBOrO KpaHa COCAWHHUTH MAaHOMETP C aTMocdepoil —
CTpeJKa MU ITOM JI0JKHA CTaTh Ha HyJb (nonoxenue II);

3) MeIUIeHHO HOBEPHYTh PYUKY B IPE’KHEE MOJI0KEHHUE — CTPENKa JODKHA
CTaTh Ha MpeXHee (10 MPOBEPKH) IIOJIOKEHNUE;

I II 11 v v

TPEXX0JOBOM
KpaH
Puc. 2.6. Cxema npoBepKH MaHOMeTpPa

4) NOBepHYTh PYYKy KpaHa IO YaCOBOW CTPENKE W MOCTABUThH €€ B MOJIO-
JKCHUE, TPH KOTOpOM cu(OoHHAs TpyOKa OyJeT coeauHeHa ¢ atMochepoit — s
npoxyBku (monoxenue I11);

5) TMOBEpHYTb Py4Ky KpaHa B OOpaTHYIO CTOPOHY M YCTQaHOBUTH €€ Ha He-
CKOJIKO MUHYT B HEHTpaJIbHOE TIOJIOKEHHUE, IIPH KOTOPOM MaHoOMeTp Oyner pa-
3001eH OT aTMOC(ephl U OT KOTJIa — AJIs HaKOIUIGHHS BOIbI B HIDKHEHW 4acTh
cudoHHOI TpyOKkH (monoxenue [V);

6) MeAJICHHO TOBEPHYTh PYYKY KpaHa B TOM JK€ HANPABICHHM W MOCTa-
BUTBH €€ B HCXOZHOE pabouee MOJOKEHUE — CTPeJIKa JOJDKHA CTaTh Ha MPEXHee
MECTO.

st IpOBEpKH TOYHOCTH MOKa3aHUi MaHOMETpa K KOHTPOJIBHOMY (JIaHIy
MaHOMETpa CKOOOW MPUCOCIUHSIOT KOHTPOJbHBIA (00pa3lioBbIl) MaHOMETp, a
PYYKy KpaHa CTaBAT B IIOJIOKEHHUE, NIPU KOTOPOM 00a MaHOMETpa COCIHHEHBI C
NPOCTPAHCTBOM, HAXOAAIIMMCS TOJ AaBieHueM (monokenue V). VcmpaBHbii
MaHOMETp JIOJDKEH JaBaTh OJMHAKOBBIE MMOKa3aHUS C KOHTPOJILHBIM MaHOMET-
POM, TIOCIIE YEero pe3yabTaThl 3aHOCAT B JKypHal KOHTPOJIBHBIX IIPOBEPOK.

MaHOMeTpBI TOJKHBI YCTAaHABIUBATHCSA HA 000PYJOBAaHUH KOTEIBHOI:

1) B mapoBOM KOTENBHOM arperare: Ha OapaOaHe KOTJa, a MPH HATUYUH
naporeperpesarens — 3a HUM, J0 [JIABHOW 3a/IBIDKKH; HA IMTAaTeIbHON JUHUM
nepes BEHTWIEM, PeryJUMpYIOLIMM NHTaHHE BOJOW; HA SKOHOMaW3epe — BXOIE M
BBIXOJIE BOJBI 10 3alIOPHOTO OpraHa M MPeIO0XPaHUTENBbHOrO KIlarnaHa; Ha BOJO-
IIPOBOJHON CETH — IIPHU €€ UCTIOIb30BAHHY;

2) B BOOOTpEHHOM KOTEJIBFHOM arperare: Ha BXOZAE M BBIXOZAE BOIBI 1O 3a-
MOPHOTO BEHTHJIS WJIM 3aJBH)KKH; Ha BCACBHIBAIOLICH U HArHETATENbHOM JTMHUSAX
LUPKYJSIIMOHHBIX HACOCOB, C PAcIOjOKEHHEM Ha OJHOM YpPOBHE IO BBICOTE; Ha
JMHUAX TOAIHUTKH TETUIOCETH.

Ha mapoBpIX KOTJIaX TaponpoW3BOAHUTENLHOCTBIO Oonee 10 T/4 m Bogo-
IPEHHBIX C TEIUIONPOU3BOANTEIBHOCTBIO Oostee 6 MBT o0s3aTenbHa ycTaHOBKA
PETHCTPHPYIOLIEr0 MaHOMETpa.

Bonoyka3aresibHble IPUGOPDI

IIpu paGoTe mapoBOTro KOTIa YPOBEHB BOJBI KOJICOIETCS MEXKYy HUZIIUM 1
BBICIINM TOJIOKeHUAMHU. Husmmii nomyckaemsiit yposens (HY) Boxs! B Gapa-
0aHaX MapOBBIX KOTJIOB YCTaHABIUBACTCS (OMpPEIENAeTCs) UTsl UCKITFOUSHHS Tie-
perpeBa MeTaula CTEHOK KOTJIa M 00ecleueH s HaZe)KHOTO TOCTYIUICHHUS BOJBI B
OITyCKHBIE TPYObI KOHTYpPOB IMPKYJISALMH. [10oJI0)KeHHE BBICIIEro JIOIYCKaeMOro
ypoBHs (BY) Bomsl B GapabaHax mapoBBIX KOTJIOB ONPENENIeTCs U3 yCIOBUN
MPEIYNPEKACHUS IOMAJaHns BOIBI B TApONPOBOJ HIIM MapOIleperpeBaTelsb.
O06beM BOJIBI, conepkamiicss B OapabaHe MeXAy BBICIIAM M HHU3IIUM YPOBHS-
MU, ONPECISIeT «3amac MUTAHUM», T.. BPEMs, MO3BOJISIONIEE KOTIYy padoTaTh
0€3 MOCTYIUICHHUS B HETO BOJBI.

Ha KaXX10M MapoBOM KOTJIC JOJIKHO 6bITb YCTaHOBJICHO HE€ MCHCC [BYX
yKazaTeleil ypoBHsS BOIBI TPSAMOTO JeHCTBHA. BonoykazaTtenmpHblE MPHOOPHI
JAOJDKHBI YCTAHABJIMBATHCS BEPTUKAJIBHO WJIUW C HAKJIOHOM BIICPE/, MMOJ YTJIOM HE
6ousiee 30°, yTOOBI YpOBEHH BOBI ObLI XOPOILIO BUICH C pabouero Mecra. Ykasza-
TEJIM YPOBHSI BOJBI COCJMHSIOTCS C BEPXHMM OapabaHOM KOTJIA C IOMOLIBIO



MPSIMBIX TPYO umrHOM 10 0,5 M U BHYTPEHHUM AMaMETPOM HE MEHee 25 MM HJIH
6onee 0,5 M ¥ BHYyTPECHHUM JAUAMETPOM He MeHee 50 MM.

B mapoBbIx ko1iax ¢ naBieHueM 1o 4 MIla npuMeHSIOT BogoyKa3aTeabHOe
crexino (BYC) — mpubopsl ¢ TUIOCKUMH CTEKIAMHU, UMCIOIUME PUGIICHYIO T0-
BEPXHOCTB, B KOTOPBIX MPOJIOIbHBIC KAHABKH CTEKJIa OTPAXKAIOT CBET, Oaromaps
YeMy BOJa Ka)KeTcsl TEMHOI, a rmap cBeTJIbIM (puc. 2.7).

CTexJI0 BCTaBJIEHO B paMKy (KOJIOHKY) C IIMPHHOM CMOTPOBOW IIENH He
MeHee 8 MM, Ha KOTOPOH JOJDKHBI OBITH YKa3aHBI JomycTUMBIEe BepxHuii BAY u
HwkHud HJY Boabl (B BUE KPacHBIX CTPEJIOK), a BBICOTA CTEKJIA JIOJDKHA TIpe-
BBIIIATH JOITyCKaeMbIe MPEAEThl H3MEPEHHU HE MEHEee 4eM Ha 25 MM C KaXIou
croponbl. Ctpenka HJIY ycranapnuBaercss Ha 100 MM Bbllle OTHEBOW JTMHUH
koTia. OzHesas auHUA — 3TO HAUBBICIIAS TOYKA CONPUKOCHOBEHHS TOPSYHX IbI-
MOBBIX I'a30B C HEU30JIUPOBAHHON CTEHKOH KOTJIA.

B ApEHaX

Puc. 2.7. Bogoyka3aTtejibHO€ CTEKJI0:
1 — BepxHWMIi 6apabaH; 2 — 3epKalio UCIapeHus; 3, 4 — maTpyoku; 5, 6, 9 — KpaHbl
WJIM BEHTUJIH; 7/ — KOJIOHKA; 8 — cTekyo; /0 — BopoHka; 11, 12 — cTpenku

Bonoyka3zarensable IpHOOPHI ISl OTKIFOYEHHS UX OT KOTJIAa M IPOBEACHUSA
IIPOyBKH CHAO>KEHBI 3alIOPHOW apMaTypoil (KpaHamu WM BeHTwiIsiMH). Ha ap-
MaType AOJDKHBI OBITh YETKO yKa3aHbl (OTIHUTHI, BEIOMTHI MM HAHECEHBI Kpac-
KOI) HampaBjeHUsI OTKPBITUS WM 3aKpBITHS, 3 BHYTPSHHUH TUaMeTp Npoxoja
JOJDKEH ObITh He MeHee 8 MM. [ CIycKa BOZBI IIPU MPOAYBKE NpeSyCcMaTpuBa-
eTcsl IBOMHasi BOPOHKA C 3alIUTHBIMU TIPHCIOCOOJICHUSIMH M OTBOAHAs Tpyda
JUIs1 CBOOOHOTO CJINBA, a MIPOLYBOYHBIN KPaH yCTaHABIUBACTCSI HA OTHEBOH JIH-
HHUH KOTJIA.

Omneparop KOTENbHOH TOJDKEH MPOBEPSATh BOAOYKA3aTEIbHOE CTEKIIO METO-
JIOM IIPOJyBKH HE MEHEE OJJHOTO pa3a B CMEHY, JJIS Yero cieayer:

1) ybemutbcs, 9TO ypOBEHB BOIBI B KOTJIE He omycTiiics Hmke HAY;

2) 3aMeTUTh BU3YaJIbHO IIOJIOKEHHE YPOBHS BOJIBI B CTEKIIE;

3) OTKpHITh IPOXYBOYHEIN KpPaH — MPOIAYBAIOTCS MApPOBOW M BOJSHON Kpa-
HBI,

4) 3aKpBITH MAPOBOW KPaH, IPOIYTh BOISHOM;

5) OTKpBITH TAPOBOM KpaH — NPOyBaIOTCs 00a KpaHa;

6) 3aKpBITh BOISHOW KpaH, IPOIYTh ITapOBOi;

7) OTKpPBITh BOJSIHOM KpaH — MpoayBatoTcst 00a KpaHa;

8) 3aKpBITh MPOAYBOYHBIN KpaH M HAONIONATH 32 YPOBHEM BOABI, KOTOPHIHA
JIOJDKEH OBICTPO MOJHSTHCS U KOJE0aThCsl OKOJIO MPEXHEr0 YPOBHS, €CIIN CTEKIIO
He OBLITO 3aCOPEHO.

He crnenyer 3akpbiBaTh 00a KpaHa IPH OTKPHITOM IIPOJyBOYHOM KpaHe, TaK
KaK CTEKJIO OCTBIHET M NPH MOMAJaHW! Ha HErO ropsdeil BOJIbI MOKET JIOMTHYT.
Ecnu mocne nmpoayBKu BoAa B CTEKJIE MOAHUMAETCS MEUIEHHO MJIM 3aHsUIa JIpy-
roil YpOoBeHb, HJIM HE KOJeOIeTcs, TO HE0OXOANMO HOBTOPUTH NMPOAYBKY, @ €CIH
MIOBTOPHAs MPOJYBKa HE JA€T pe3yIbTaTOB — HEOOXOANMO MPOUYHCTHTh 3aCOPEH-
HBII KaHal.

Pe3koe koneOaHKe BOJBI XapaKTepU3yeT HEHOPMAIbHOE BCKUIIAHHUE 3a CUET
TIOBBIIIEHHOT'0 CO/ICPXKAaHUsI COJICH, MIeIoueH, nTaMa Wi oToopa rnapa u3 Koria
Oouible, YEM €TI0 BHIPA0ATHIBACTCSI, @ TAK)KE 3arOPAHMS Ca’KH B Ta30X0/aX KOTIIA.

Crnaboe kosnebaHue ypoBHS BOJBI XapaKTEPU3yeT YaCTHUHOE «3aKHITaHHE)
WIN 3aCOPEHHE BOASHOTO KpaHa, a €CJIM yPOBEHb BOJBI BBIIIE HOPMAIBHOTO —
«3aKUMAHUE) WM 3aCOpPEHUe MapoBoro kpana. [Ipyu monHoM 3acopeHuH IapoBo-
ro KpaHa Iap, HaXo[sAIuiicad HaJ ypOBHEM BObI, KOHACHCHPYETCSI, BCIEACTBHE



YET0 BOJA MOJIHOCTBIO W OBICTPO 3aIOJIHSAET CTEKIIO A0 caMoro Bepxa. Ilpu mon-
HOM 3aCOpPCHHUH BOJISHOTO KpaHa YPOBEHBb BOJBI B CTCKJIC OYIET MEIJICHHO IIO-
BBIIATHCSA BCJEACTBUE KOHIEHCALMM Iapa WM 3alMET CIIOKOMHBIA YpPOBEHbD.
OnacHOCTh TaKOT'O TOJIOKEHUS YPOBHS BOJBI B TOM, YTO OIEpaTOp, HE 3aMETHB
Koe0aHusl YPOBHS BOJBI WIIM BUAA €€ B CTEKIJIE, MOXKET TOAyMaTh, 9TO BOJBI B
KOTJIE JOCTATOYHO.

Henonyctumo noBbIiate ypoBeHb BoAbI Boille B/IY, Tak kak Boxa noiaer
B IMapOIPOBOJ, YTO IPHUBEIET K IHAPABINYECKOMY yIapy M pa3pbIBy IapoIpo-
Boga. IIpu cHmxenun ypoBHs Boubl Hwxke HAY kamezopuuecku sanpewaemcs
IIUTATh HapOBOpI KOTCJI BO[lOﬁ, TaK Kak HpI/l OTCyTCTBl/Il/I BOJbI MCTAJIJI CTCHOK
KOTJIa CHUIEHO HarpeBaeTcs, CTAHOBUTCSA MATKUM, a IIPH Tofade BOIBI B OapabaH
KOTJIa MMPOUCXOIUT CHJIBHOE MapooOpa30BaHUE, YTO MPUBOAUT K PE3KOMY YBe-
JUYCHUIO JABJICHUS, YTOHYCHHUIO MeTaia, 0Opa3OBaHHWIO TPEIIMH W pa3phiBa
Tpyb.

Ecmu paccrosHuE OT IUIOMIaaKy HAOMIOIESHHS 32 YPOBHEM BOJBI Oolee 6 M,
a TaKkKe B Cllyyae IUIOXOH BHUAMMOCTH (OCBEIEHHMs]) MPUOOPOB JOJDKHBI OBITH
YCTaHOBIICHHI JIBa CHIKCHHBIX JIUCTAHIIMOHHBIX YKa3aTeNs YPOBHS; IIPH 3TOM Ha
OapabaHax KOTJa JOMyCKaeTcs ycraHoBka omHoro BYC mpsimoro jeicTBus.
CHIKCHHBIC yKa3aTell YPOBHs MOJDKHBI MPHCOCTUHATHCA K OapabaHy Ha OT-
JIeNbHBIX IITYLIEpaxX U UMETh YCIIOKOUTEIBHOE YCTPOUCTBO.

HN3mepenue u peryJimpoBaHue YpoBHs BObl B 0apadaHe

Yposuemepnaa kononxa YK npennaznaueHa aisi IO3UNUOHHOTO PETYIHPO-
BaHMs YPOBHsI BOJIbI B OapabaHe mapoBoro kotia (puc. 2.8).

OnHa nMeeT MWINHAPHYECKYI0 KOJOHKY (TpyOy) AraMeTpoM mpumepHo 250
MM, B KOTOPOH BEpTHKAJIBHO YCTAHOBJIEHBI YETBIPE NIEKTPOJIa, paboTa KOTOPBIX
OCHOBaHa Ha 3JIEKTPONPOBOJHOCTH BOJBI U KOTOPbIE CIIOCOOHBI KOHTPOJIMPOBATh
BBICIIMH W HM3IIMH JonyckaeMmble ypoBHM Boisl (BAY u HJ/IY), Beicmmii u
HU3MMKA paboune ypoBHHU Boabl B Oapabane (BPY u HPVY). Kononka c6oky co-
€JIMHEHA C MapoBBIM M BOJHBIM 00beMOM OapabaHa KOT/Ia ¢ HOMOIIBIO TPYO,
MMEIOIINX KpaHbl. BHN3y KOIOHKA MMEET MPOAYBOYHBIN KPaH.

IIpu poctmxenun yposHs Boasl BPY — BkirodaeTcs pene ¥ KOHTaKTOPOM
pa3pbIBacTCsl ENb MUTAHMSA MArHUTHOTO ITyCKAaTewsl, OTK/IIO4Yas MPUBOJ IMHTa-
TeJIFHOTO Hacoca. [IuTanue KoTia BoAoi npekpamaercs. YpoBeHb BoJbI B Oapa-
0aHe MOHMKAETCS, ¥ IPH CHIKEeHNH ero Hivke HPY — mpoucxonut obecrounBa-
HHE pesie M BKIIOYEHHE IHUTATENbHOro Hacoca. IIpu JOCTHIKEHHH YPOBHS BOJIBI
BAY u H/IY snexkTpuyecKuii CUTHAJI OT 3JEKTPOJOB depe3 OJOK yNpaBiIeHHS
UJET K OTCEKATelII0 T0/1a41 TOIINBA B TOTIKY.

1 10
3 5 YS; L B
nap = BAY
= BPY

npoayBKa

Puc. 2.8. YpoBHeMepHasi KOJIOHKA:
1 — BepxHwmii 6apabaH; 2 — 3epKaJio UCTIAPEHHUS; 3, 4 — MaTpyOKH;
5, 6, 8 — KpaHbBI WM BEHTIIIH; 7/ — KOJIOHKA; 9, /() — 3JIEKTPOIBI
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Puc. 2.9. MemOpaHHbIii
auddepeHIHANbHBIA MAHOMETP:
1, 2 — rocoBasi 1 MUHYCOBast KaMEpBhI; 2

3 — nnadparma; 4 — cepJCIHIK; é >E<
5, 6 — MHAYKUHOHHBIE KATYIIKH —




Membpannvlii ougpepenyuanvuviii manomemp (M) ucmnonb3yercs st
MIPOTIOPIIMOHAIEHOTO PETYJIMPOBAHUS yYPOBHS BOJBI B MAapoOBBIX KOTIax (pHcC.
2.9).

MaHoMeTp COCTOUT U3 ABYX MEMOPaHHBIX KOPOOOK, COOOMIAIOIINXCS Yepe3
oTBepcTHE B AuMadparMe M 3arojHEHHBIX KoHAeHcaToM. HmxHsAs memOpaHHas
KOpoOKa yCTaHOBJIEHa B IUIIOCOBOM KaMepe, 3allOJHEHHOW KOHJEHCATOM, a
BEpPXHsIS — B MMUHYCOBOH Kamepe, 3all0OJIHEHHOW BOJOW M COEIMHEHHOU ¢ U3Me-
psieMBIM 00BeKTOM (BepXHUM OapabaHoM kotia). C MEHTpOM BepxHer MeMmOpa-
HBI COEJIMHEH CEpJICYHHNK MHIYKIMOHHONW KaTymku. [Ipu cperHeM ypoBHE BOJIBI
B OapabaHe KOTJa repenaja JIaBJICHUs HET U MeMOpaHHble KOPOOKH ypaBHOBE-
IIEHBI.

[Ipn moBbILIEHNN ypOBHS BOJBI B OapabaHe KOTJa JaBICHHE B MHHYCOBOM
KaMepe yBEINYMBaeTCsl, MeMOpaHHas KOpoOKa C)KUMAETCs, U KHJKOCTh TIepeTe-
KaeT B HIKHIOIO KOPOOKY, BbI3bIBas IIEpeMEICHNE cepieuHrka BHU3. [Ipu aTom
B 00MOTKe KaTymmku odpasyercs 3/1C, koTopas depe3 yCuInTelb MoJaeT CUTHAI
Ha MCIOJIHUTENBHBINA MEXaHU3M U IPUKPHIBAET BEHTWIb Ha MMUTATEIBHOM JTMHUH,
T.e. yMEHBINIAeT NoJauy Boasl B Oapaban. Ilpu moHmwxkenun ypoBHs Boxsl M
paboTaeT B 00paTHOI IMOCIEIOBATEIHHOCTH.

IIpu6Gops! A1s1 H3MeEpeHHs pacxoaa

Jnist u3MepeHust pacxoza KUAKOCTeH (BOAbI, Ma3yTa), Ta30B M Iapa IpHMe-
HSIIOT PacXOJIOMEPHI:

1) ckopocTHBIE OOBEMHEIC, N3MEPSIONIIE 00BEM JKHUAKOCTH WIH Ta3a Io
CKOPOCTH TIOTOKa ¥ CYMMUPYIOIIHE 3TH PE3YJIbTATHhI;

2) npoccenbHbIE, C TEPEMEHHBIM W IOCTOSHHBIM MeEpenajaoM JaBlCHU
WJIN POTaMETPHI.

B paloueii kamepe ckopocmuozo obvemHo20 pacxodomepa (BOmOMepa,
HedTeMepa) yCTaHOBIIEHAa KpbUIbYaTas WM CIHUpalbHas BepTyIUKa, KoTopas
BpallaeTcs OT NOCTyMHAOLIEH B IPHOOP KUIKOCTH U HEPENAET PACXO]] CUETHOMY
MEXaHHU3MY.

Obvemnvii pomayuonnvi cuemyux (Tuna PT') nu3Mepsier cymmapHbIii pac-
xox rasa g0 1000 M/u, s wero B paGoueil Kamepe pa3MEIIEHb! 1BA B3AHMHO
MEePHEHANKYIISIPHBIX POTOpPa, KOTOPBIE MO JEHCTBUEM JIaBJICHHS IPOTEKAIOIIETO
ra3a IPUBOISTCS BO BpAIlleHHE, KaXIBIH 000pOT KOTOPOTO IepenaeTcsi depes
3y09aTsie Kojeca U pelyKTop CYETHOMY MEXaHHU3MY.

Jlpoccenvuvie pacxodomepsi ¢ IEPEMEHHBIM MEPETATOM JIaBICHUS UMEIOT
Cy’KaloIllie YCTpO¥cTBa — HOPMaJIbHBIE nTuadparMel (IaifObl) kaMepHbIe U Oec-
KaMEpHBIE C OTBEPCTHEM MEHbIIE cedeHus: TpyOomnposona. IIpu npoxokaeHnn
MIOTOKA CPeIbl Yepe3 OTBEPCTHE HIAObI CKOPOCTh €€ MOBBIIIACTCA, JABICHUE 32
1aii0oil yMeHbIIaeTcsi, a eperaj JaBjieHus 70 U MOoCie JPOCCETbHOr0 YCTPOi-
CTBa 3aBUCHT OT Pacxoja U3MepseMoil Cpeibl: 4YeM OOJIbIle KOJINYECTBO BELIECT-
Ba, TeM OOJIBIIIC TIEpera.

PasnocTp naBiennii 1o u nocne aquadparMel u3Mepsiercs auddepeHnnans-
HBIM MaHOMETPOM, 110 U3MEPEHUSIM KOTOPOTO MOKHO BBIYHCIIUTH CKOPOCTH IPO-
TEKaHMs XHUIKOCTH 4Yepe3 oTBepcThe maiObl. HopmanbHas anadparma BEINOI-
HSETCS B BHJE OWCKA (M3 HEPXKABEIOIIEH CTand) TOMMUHOW 3...6 MM C IeH-
TPaJIbHBIM OTBEPCTHEM, MMEIOIINUM OCTPYIO KPOMKY, W JIOJDKHA PacHoiaraThCs
CO CTOPOHBI BX0/1a )KUAKOCTH WJIM T'a3a M YCTaHABIMBATHCA MEKAY (praHIiaMu Ha
IpsAMOM y4acTKe TpyOompoBona. MMmynsc naBieHHs K AU(PMAHOMETPY MPOH3-
BOJUTCS 4€pe3 OTBEPCTHS M3 KOJBIIEBBIX KaMep MM 4epe3 OTBEPCTHE ¢ 00enx
CTOpOH auadparmel.

st u3MepeHust pacxosia rnapa Ha UMITYJIbCHBIX TpyOKax K qudMaHOMeTpy
YCTaHABIIMBAIOT ypaBHUTENbHbIE (KOHACHCAIMOHHBIE) COCY/bI, MpelHa3HaYeH-
HBIC JJIs1 TIOJICPIKAHKS [TOCTOSIHCTBA YPOBHEH KOH/IEHCAaTa B 00eHX JIMHUX. [Ipu
W3MEPEHNH pacxojia raza Iu(pMaHOMETp CIIEIYET YCTaHABIMBATh BBIIIE CYyKaro-
ILIIEr0 YCTPOHCTBA, YTOOBI KOHJICHCAT, 00pa30BaBIINICS B UMITYJILCHBIX TPYOKax,
MOT' CTE€KaTh B TPYOOIPOBOJ, a UMITYJIbCHBIE TPYOKH IO BCEW JUIMHE JOJKHBI
WMETh YKJIOH K Ta30MpoBOay (TpyOOIpPOBOAY) U IOAKIIOYATHECS K BEPXHEH ITo-
nmoBuHE maiioel. PacueT nquadparm um MOHTaXX Ha TPyOOIPOBOAAX MPOU3BOLAT B
COOTBETCTBUU C MIPaBUIaMU [4].

I'azoananmnsaTopsl



Tazoananuszamops! IpeaHA3HAYSHBI AJIsI KOHTPOJIS TIOJHOTHI CTOPaHUs TO-
IUIMBA, U30BITKA BO3/yXa M ONPEIENeHUs B MPOLYKTaX CrOpaHus 0ObEeMHOI 10-
JIM YIJIEKHUCIIOTO Tra3a, KUCJIOpPOAa, OKHCH YIJepoaa, Bojopona, MmeraHa. [lo
MIPUHIUITY fedcTBus oHu aensarcs: 1) Ha xumuueckue (I'’XII, Opca, BTU), ocHo-
BaHHBIC Ha ITIOCJICAOBATCIBbHOM IIOIJIOINICHUHU I'a30B, BXOAAIIUX B COCTaB aHaAJIHU-
3UpyeMoii mpoOkl; 2) gusuueckue — paboTaAIOIINE 10 IPUHLIUITY U3MEPEHUs (H-
3MYECKUX NapaMeTpoB (IUIOTHOCTH ra3a M BO3/yXa, UX TEIUIONPOBOIHOCTH); 3)
Xpomamoepaguueckue — OCHOBaHHBIE Ha aJIcCOpPOLMH (TIOTJIOIEHNN) KOMIIOHEH-
TOB Ta30BOI CMeCH OMpEeIeNICHHBIM aJICOPOCHTOM (aKTUBHPOBAHHBIM YTIIEM) U
MTOCTIEIOBATEIBHON TecopOIiy (BBIICIEHNHN) X TIPU MPOXOKICHUN KOJIOHKH C
a7copOCHTOM Ta30M.

2.3. CUCTEMbI ABTOMATHKHU PEI'YJIMPOBAHMUS

Hanexxnas, Oe3onacHas 1 95KOHOMHYHasi pabota 000pyAOBaHUs OCYILECTB-
JISIET TIEPCOHAIOM B COOTBETCTBHH C MHCTPYKIMSAMH W IIPaBUIIaMH SKCIUTyaTalluK
n obecneunBaercst ¢ nomoiupto KUII 1 anmapatypsl 11t KOHTPOJIS M yIpaBiie-
HUSL.

TexHoIornYeckoMy KOHTPOJIIO TIOJUIEXKAT CIIEAYIOIIUe apaMeTphl: J1aBiie-
HHe, TeMIlepaTypa, pacxo] Hapa; TeMIepaTypa yXOMISIIUX Ta30B H IPOLYKTOB
CTOpaHMs; JaBJICHHE U TEMIIepaTypa BO31yXa; Pa3pexxeHHe B TOIKE M Ia30X0/1ax;
KOJIMYECTBO M KaueCTBO TOIUIMBA; KAYECTBO BOJIBI M 11apa; PacxoJl AJIEKTPOIHEP-
THH U Jp.

Jist aBTOMaTH3anMK yIpaBlIeHUus] pad0TOH TEIIOIHEPTeTHIECKOTO 000py-
JIOBaHUA KOTenbHbIX, kpome KUII, npumMeHsioT:

1) ycrpoiicTBa AMCTaHIIMOHHOIO YIPABIICHHS (DJIEKTPOJBHUIATENHN, JJIEK-
TPOMAarHUTHBIC MPUBOABI, THIPABIMYECKHE CHUCTEMBI), NpEAHA3HAUYCHHBIC IS
Iycka 000pyIoBaHMA (TOMOK, BEHTHIIATOPOB, JBIMOCOCOB, HACOCOB) M BO3ICHCT-
BUS HA PETYJIMPYIOIINE U 3aIIOpHBIE OPTaHbI;

2) ycTpoiicTBa 3alIMTHI, CIIy)Kallye I MPEAOXPAaHCHUS KOTEIbHBIX arpe-
raToB M 00OPYNOBAHHUS OT aBapHii;

3) aBTOMaTHMYeCKHE YCTpOMICTBa IJIs YIpaBICHHUS MEPUOINYECKUMHU Olle-
pauusMH IycKa U OCTaHOBKM 000pYIOBaHuS;

4) aBTOMaTH4ecKHue OJOKHPOBKH — YCTPOHCTBA, OTpakIaromIue o00pyIo-
BaHHE OT HENPaBHJIBHBIX ONEpalHii, BHIMOJHEHHBIX 110 OIIMOKE IepCcoHalla, He-
MIPaBUJIHOTO BKJIIOUEHHS WJIM OTKJIFIOUCHUS MEXaHM3MOB; OOeCIeuHBaroIye
3a/IaHHYIO ITOCIIE/IOBATENEHOCTD OIEPAlUil IPH PACcTOIKE KOTJIa M aBTOMAaTH4e-
CKOE IpeKpaleHue MoJauy TOIUIMBA IPY BOSHUKHOBEHUH aBAPUIHBIX PEXKUMOB;

5) aBTOMAaTHYECKOE pETyJIMPOBAaHHE C IOMOIIBIO aBTOPEryJSTOPOB JUIs
MOJ|/IepKaHusl ITapaMeTpoB Ha 3aJlaHHOM 3HAYEHUH WIJIM U3MEHEHHMS X I10 Ompe-
JIEJICHHOM IIPOrpaMMe;

6) mpenynpenuTeNbHY0, KOHTPOJBHYIO, aBapUHHYI0 U KOMaHIHYIO CHTI-
HaJIU3aLuIo.

IIpedynpeoumenvrasn cueHaiuzayusi CIy)KUT JUTA U3BELICHUS IepCOHaa O
HapYIICHUSIX HOPMAIBHOTO PeXXHUMa paboThl 000pyJOBaHUS, CBI3aHHBIX C H3Me-
HEHHEM MapaMeTPOB (AABJICHHUS, TEMIICPATYPBI BOJIBI, Tapa u 1p.). Konmponvras
cueHanuzayus TPEAHA3HAUCHA JUI M3BEIICHUS MEpCOHANA B JaHHBIH MOMEHT O
paboTe WM OCTAaHOBKE O0OPYHOBAHHS, O MOJOKEHUH 3aIIOPHBIX U PETYIHPYIO-
KX OPraHOB U Op. Asapuiinas cuenanu3ayus M3BEIIaeT IepcoHan o0 aBapuii-
HOH ocTaHOBKe oOopynoBaHus. KomanOuas cuenanuszayus NPUMEHAETCS UL
nepeaayr CUTHAJIOB (KOMaH/I) OT OHOTO ONEPaTHBHOI'O MOCTa K APYTOMY.

IIpenynpenuTenbHy0 U aBapUMHYI0 CUTHAJIM3ALMK BBINOIHSIOT CBETOBOM
u 3ByKOBOH (cupeHa). KoHTponbHast 1 KOMaH/IHasi CUTHAJIU3AUU OCYIIECTBIIS-
I0TCS1 OOBIYHO C TIOMOLIBIO CBETOBBIX Ta0JIO.

B cucteMy aBTOMAaTH4YeCKOTrO PeryJupoBaHHs IPOLecca TOPEHHsS BXOISAT
PEryJsTOpbI AaBJIECHHS, COOTHOUICHHS «TOIUIMBO — BO3AYX» WU «I1ap — BO3IYX)»
U pa3peXeHHs B TOIIKE.

ABTOMATHYECKOE DPEryJHpOBaHHE IHTAHUA KOTENBHOIO arperata BOJION
MIPOM3BOIUTCS ABTOPETYISTOPAMH MUTaHHS, KOTOPbIE BOCIIPHHUMAIOT MMITYJIbC
10 YPOBHIO BOJIbI B OapabaHe KOTJIa | [0 pacXojay Iapa U3 Hero (JBYXHUMITYJIbC-
HBIC) WK 110 PACXOJy Tapa M pacXoly BOJBI (TPEXHMITYJIbCHBIC).



PerynmmpoBanue TeMrepaTypsl mapa B MapoleperpeBareie MPON3BOAUTCS
PEryJsiTopoM TEeMIIEpaTypbl, BO3ACHCTBYIONIMM Ha OXJIAXIAIONIYIO ITHTAaTellb-
HYIO BOJly, ITOCTYHAOLIYIO B TAPOOXJIAAUTENb.

ABTOMAaTHYECKOE PEryIHPOBaHUE HENPEPHIBHON MPOAYBKH MPOU3BOAUTCS
IIPY OTKJIOHEHHHU COJIECOJEP)KaHUSI KOTIOBOM BOABI OT YCTAHOBJIEHHOW HOPMBL.
OCHOBHOH MMITyJIEC OT JaT4MKa coeMepa KOTJIOBOI BOABI IEepeaaeTcs Ha pery-
JSATOP, a BTOPOW HUMITYJIBC IOCTYMAeT OT Au(MaHOMETpa, BOCIPHUHUMAIOIIETO
M3MEHEHHE Pacxoja mapa B KoTjie. PerymaTop BO3AeicTByeT Ha KialaH Hempe-
PBIBHOM IIPOJYBKU, U3MEHSS €€ 3HAUYCHUE.

Jns aBTOMaTH4eCKOro peryiaupoBaHHs pPabOThl KOTENBHBIX arperaTros
MIPUMEHSIOT pasnudnble cucteMbl: «Kpucramm, AMK-Y, KCY, KYPC u np.

Cucrema aBTOMaTH4ecKoro perynupoBanus ais xoriaos [IKBP, IIE u Bo-
JOTPENHBIX ¢ TeMItepaTypoii Boasl 6oiee 115 °C moiepkuBacT qaBjieHue napa
1 ypOBEHb BOJBI B OapabaHe KOTIA, pa3pekeHNE B TONKE M COOTHOIICHHE «Ta3 —
BO3IyX», TeMIepaTypy ropsdeil Boapl. CrucreMa MMeEeT KOMIUIEKC TaTYMKOB
(mepBUYHBIX TMPHOOPOB), YCHIUTENICH, MpeoOpa3oBaTescii, HCIOJIHUTEIbHBIX
MEXaHU3MOB U PETYJIHUPYIOMINX OPTaHOB.

[TepBrunble TPHOOPHI KOHTPOIUPYIOT:

e JaBiieHMe napa B OapabaHe KOTJa — MAaHOMETPOM JJIEKTPHUECKHUM, JUC-
TaHIuoHHBIM (MD/1);

® COOTHOIICHHE «Ta3 — BO3AYyX» H pa3pekeHre B TONKe — Iu(PepeHITH-
anpHBIMU TsTOMepamu ([ T-2);

e ypoOBeHb BOJIbI B 6apadane — qudmanomerpom (JIM);

® TEMIIEpATYpy HApYy>KHOIO BO31yXa — TEPMOMETPOM COIPOTHUBIIEHUS
(TC).

IlepBuunslii MpuOOpP (HAaTYMK) pearupyeT Ha OTKIOHEHHE PETYIUPYEeMOTo
rapameTpa OT 33JaHHOTO 3Ha4YeHUs, TPeodpa3yeT 3TO OTKIIOHEHHE B AJIEKTpHUe-
CKHMI CHTHAJI U TI0/IaeT eT0 Ha YCUIIUTENb.

Yeumurens Tpansuctopueid (YT) mutaer mepBUYHYI0 OOMOTKY IaTYHKa,
CYMMHpPYET CUTHAJIBI, IIOCTYNMBIINE OT BTOPUYHOM OOMOTKH JIaTYMKA W 33/aT-
YuKa, YCUJIMBACT UX U NOAacCT KOMaHZ[HbIﬂ CUTHaJ Ha MCIOJHUTEIBLHBIA MeXa-
Hu3M (MM). C momompio YT ocymiecTBiseTcs: TUCTaHIIMOHHOE yripasieHne IM
JUIs BO3AEHCTBHUSI Ha PEryJMpyromuid opra. McrnoaHuTenbHBIH MeXaHH3M MO-
xeT ObITh ruapaBindeckuM (M), anekrpuueckum (OUM) wnm nmHeBMaTHue-
ckuM (ITMM). PerymupyronmiMu opraHamMu CIIy>kKaT: a) Ma3yTHBIM KJIamaH WIIH
ra3oBas 3acJOHKa — M3MEHSIOT MOJady TOIUTHBA; 0) HANpaBITIOMIMNA ammapaT
BEHTWIISATOpPA — PEryJUpYyeT IoJady BO3AyXa B TONKY W COOTHOIICHHE «Ta3 —
BO3IyX»; B) HAIPaBJIIOUINNA ammmapar AbIMOcOca — 00eCIeUnBaeT Mo AepKaHue
YCTOHYHBOrO paspeskeHHst B TONKE B mpeaenax 2...3 krc/m> (MM BOA. CT.); T)
PEryJsTop MUTaHKS — NOJIEP)KUBAET YPOBEHB BOABI B 33/IaHHBIX ITpEZesax.

Ha nepenneli manenu mpubopa UMEHOTCS: CUTHAJIBHBIC JIAMIIOYKH, CHUTHA-
JTU3UPYIOMINE OTKIOHEHHE TOTO WIIM MHOTO MapaMeTpa OT 33JaHHOTO 3HAYCHHUS,;
pydKa 3a1aTyuKa; TyMOJep-TiepeKiIroyarenb yIpaBiIeHUus] PeXUMOM pabOTHl —
«aBTOMATHKa» HJIM «AUCTAHIIMOHHOC», TyM6nep JAUCTAHIHUOHHOTO YIPpaBJICHUA
UM — «bop11e) Ui «MEHBIIEY.

Tak, HanpuMep, TIPH TTOBBIIICHUN JaBJIeHHUS mapa B Oapabane kotma MOJL
nojaer curHai Ha YT, rie oH CyMMHpPYETCsl ¢ CUTHAJIOM YCTpoiicTBa 0OpaTHOM
CBA3M (3a/1aTYMKA), IPU HECOBIIAJICHUN YCHIUBACTCS, U KOMAaHAHBIM CHUTHAJ T10-
crynaet Ha UM, KOTOpBIi BO3AEHCTBYET Ha PEryIMpPYIOLIN OpraH, T.€. Ha ra3o-
BYIO 3aCJIOHKY, IIPUKPHIBAET €€, W ToJada ra3a yMmeHpmaercs. IIpu aTom Hapy-
ITA€TCSl COOTHOIICHHE «Ta3 — BO3AYX», a OTKJIOHEHHE JaHHOTO Mapamerpa KOH-
Tpoympyercs gatankoM IT-2, oH cpabaTeiBaeT M HaeT ANEKTPHUECKUI CHTHAI
Ha cBoil YT, oTkyna mocTynaeT KOMaHAHBIA curHan Ha VIM BenTunsatopa. Jlo-
MaTKA HaMpaBISIIONIEro amnmapara MPUKPHIBAIOTCS, YMEHBIIAs 1MoJiady BO3IyXa
MIPONOPIIMOHATIFHO KOJMYECTBY ra3a, U COOTHOIICHHE «Ta3 — BO3AYX» BOCCTa-
HaBIMBaeTcs. Pa3pexeHne B TOIKE NPU 3TOM YBEIUYUBAETCS, TAK KaK KOJMYe-
CTBO Ta30B YMEHBUIMJIOCH, & IBIMOCOC paboTaeT ¢ MpexHel MPOU3BOANUTEIHHO-
cthio. Ha 3710 pearupyer martumk paspekenus J[T-2 m momaeT curHall Ha CBOM
VT, xoTOpBIi MoJaeT KOMaHAHBIA curHaia Ha UM ppimMococa, M JIOmaTku Ha-
MPaBJSIONIETO amapaTa MPUKPHIBAIOTCS, a pa3pekeHHe B TOIKE BOCCTAHABIIH-
Baetcs. [Ipy yMeHbIIEHHH TOpEHHs IPOoLIecC TapooOpa30BaHUs YMEHBIIAETCS, H



ypoBeHb BOIBI B Oapabane Bo3pacTaeT. Pearupyer [IM u curnanmmsupyer Ha YT,
OTKyZla KOMaHJAHbIN curHai uaetr Ha MIM peryndropa nuTaHusi, U nojada nuTa-
TEIBbHOM BO/IBI YMEHBIIIAETCS.

Takoe e IMpoNOpPLUUOHAIIBHOE PEryJIUpOBaHUE pabOThl CHCTEMBI IPOUCXO-
IIUT ¥ TIPY CHIDKCHUH JTaBJICHUS Iapa B Oapabane.

Cucrema AMK-V npennazHaueHa [UIsi KOMIUIEKCHON aBTOMAaTHU3allUU pa-
0O0THI IAPOBBIX KOTJIOB MPOU3BOAUTENBEHOCTBIO 10 1,6 T/4 M BOAOTPEHHBIX KOT-
JI0B, paboTalomuX Ha KHIKOM M Ta3000pa3HOM ToIuMBe. B 3aBucumocTH OT
00J1acTy MpUMEHEHHUs IPelyCMaTpPUBAIOTCS BOCEMb MOAN(HKALMKA cucTeMbl [§].
Kommnext cpencts ympasnenus (KCVY) mpennasHaueH Ui HapoBBIX KOTJIOB
MIapOTPOU3BOAUTENBHOCTEIO 10 2,5 T/4 [8]. KOTNbI ¢ ecTecTBEHHOMN MUPKYIALH-
ell, IpUHYAUTENBHON MoAadel TOIINBA M NMPUHYAUTEIBHOW TATONM KOMILIEKTY-
otes cpenctsamu ynpasieHust KCY-2I1-1, Takue ke KOTIBI C TOMKaMHU IOJ
HaagyBoMm — KCVY-2I1-2, a 11 mpsIMOTOYHBIX KOTJIOB ¢ HagryBoM — KCVY-2I1-3.
B cxemax aBTOMaTH3aIlMH TTAPOBOJOTPEHHBIX KOTIOB IPUMEHSIIOTCS YIIPABIISIO-
nue ycrpoiictea KYPC-101 [8]. Cucrema aBTOMaTH3allMU ra30Ma3yTHBIX BOJO-
rpeiHbx kKoTiioB tuna KB-I'M (temmonpoussoautensHocThio 11,6; 23,3; 34,9
MBT) moctpoena Ha 6a3e komruiekca KCY-30-I'M [8].

2.4. ITPUBOPBI BE3OITACHOCTHA

Ha kaxJoMm TerioreHepatope JOJDKHBI OBITh MPEAYCMOTPEHBI MPHUOOPHI
6e3omacHoctd [11], obecreunBatoniyie CBOEBpeMEHHOE W HAIEe)KHOE aBTOMATH-
YeCKOE OTKJIIOUEHHE KOTJIa WM €ro 3JEMEHTOB IIPH HEAOIyCTUMBIX OTKIOHEHH-
SX OT 3aJIlaHHBIX PEKMMOB JKCIUTyaTaluuu. [lapoBbie KOTIBI JODKHBI MMETH aB-
TOMAaTHYECKUE PETYISATOPBI MUTAHUS U 3BYKOBbIE CUI'HAIM3aTOPbI BEPXHEr0 U
HIDKHETO TIPeIeNIbHBIX MTOJIOKEHUH YPOBHEH BOBI.

[Ipn xamMepHOM C)KMT@HMU TOIUTMBA BCE TEIUIOT€HEpaTopbl 000PYIYIOTCS
ycTpoiicTBaMu M NpHOOpaMH, KOTOpbIE aBTOMAaTHYECKH IPEKPAILIAOT MoJady
TOIUIMBA K TOPEJIKAM B CIydJasix:

a) TIOBBILICHUS WM MTOHWKEHUS JTaBIICHNsI ra3000pa3HOTro TOILIMBA IEpest
TOpENIKaMH 3a MPeJIeNbl YCTAaHOBICHHBIX HOPM;

0) TOHIDKCHHS NaBJICHMS JKUIKOTO TOIUIMBA II€pEl TOpeNKaMH A0 IIpe-
JINTBHBIX 3HAYEHUH (32 CKIIIOUEHHEM POTAMOHHBIX (POPCYHOK);

B) TIOHWKEHUS WJIM TIOBBIIIICHHUS YPOBHS BOJBI B OapabaHe;

r) moracaHus (pakena rOpeJoK B TOIKE;

II) OTKJIIOYEHHMS JBIMOCOCOB M BEHTHWJIATOPOB, NPEKPAIICHHS TATH, YMECHb-
LIEHUSI Pa3PEKEHUS B TOIIKE;

€) MOHIDKCHHUS IABJICHUs BO3AyXa IEpes ropenkaMu (C MpUHYAUTEIbHOH
nojayei BO3Iyxa).

Kpome Toro, B BOJOTpEHHBIX KOTJIax, BO M30€XKaHHE T'MAPABIMYECKOTO
yrapa TpyOOIpPOBOAOB, aBTOMATHYECKH IIPEKpalaeTcsl mojaya TOIUIMBA K Io-
penKaMm B Ciydae:

a) TIOBBILICHUS JABJICHUs BOJBI B BBIXOJHOM KOJUIEKTOpe Oojee uem Ha 5
% pacyeTHOro WIIK Pa3PEIICHHOTO JaBJICHUS,

0) TOHIIKCHHUS JABJICHUS BOABI B BHIXOJHOM KOJUICKTOpPE KOTJa A0 3Hade-
HUSI, COOTBETCTBYIOIIETO JaBJICHUIO HACHIICHUS;

B) IMOBBIIICHUA TEMIIEPATYPbl BOJAbI Ha BBIXOJAC M3 KOTJIa OO 3HAYCHUA,
MenbIero Ha 20 °C TeMriepaTypsl HACHIIICHAS;

I) YMEHBIICHUS pacXoja BOABI Yepe3 KOTeN N0 3HAYEHHs, MPH KOTOPOM
HEJIOTPEB BOJIBI 10 KMIIEHHS Ha BBIXOJIE M3 KOTJIAa IPH MaKCUMAIIbHOM Harpyske u
pabodeM aBIeHUH B BEIXOJHOM KoJutekTope nocruraet 20 °C.

ABtomaruka 6e3omnacHoctu (AB) cocTonT U3 NaTYMKOB, IUTA yIPABICHUS
CO 3BYKOBOM U CBETOBOM CHUTHAJIM3allMeH, KilanaHOB-OTceKarenel raza. Jarunku
KOHTPOJIUPYIOT aBapuilHbIC 3HAYECHUS: Ta3a CPEAHETO IABJICHUS, TaBJICHHS Mapa
B KOTJIE, JIaBJICHHS BOZBI Ha BBIXOJE U3 KOTJIA — 3JICKTPOKOHTAKTHBIM MaHOMET-
pom (OKM); Hannuue miamenu — Goroaaraukom (DJI); raza HU3KOTO IaBICHUS,
JTABJICHUS BO3/IyXa Iepel TOPEIKOH, pa3peskeHus B TOKe — gaTankoM Taru (IT)
wim fgarurkoM Hanopa Tsru (JJHT); Temneparypsl Ha BbIXOJIe M3 KOTIIA — 3JIEK-
TPOKOHTAaKTHBIM TepMoMeTpoM (DKT).

Knanansr-otcekaremu raza tuna [IKH (I13K) ¢ snexTpomarautrom u ras3o-
Bble kinanansl Tuna KI' unu CBI'M perynupyroT 1 oTCeKaroT mojady rasa.



IIpu aBapuitHOM 3HaYEHUH KOHTPOJIMPYEMOTO ITapaMeTpa cpabaThIBaeT co-
OTBETCTBYIOLINH MATYMK W TOHACT 3JCKTPOCHUTHAT Ha IIUT YIPABICHHA, TIC
TaKke cpabaThlBaeT cXeMa U OTKJIIoYaeT HampsbkeHue c anekTpomarHura [1KH,
KOTOPBIH 3aKphIBAeT Mojady rasa (T.e. cpadaTbIBaeT KianaH-oTcekaTelns). OmqHo-
BPEMEHHO BKIIFOYAETCSI 3BYKOBAs CHUTHANM3AINS M 3aropaeTcs JaMIlouka, ITOKa-
3bIBAIONIAsl IPUYMHY OTCEUKH rasa.

Omneparop npoepsieT ucnpaBHocTh Ab npu npueme cmensl. Cinecapsr KU-
[MuA omun pa3 B 10 mHEH B MPHUCYTCTBUH OIEpaTopa MpOBEpsSeT UCIPABHOCTD
Ab mmuTanmei orcedky, a OMH pa3 B MECSI B IPUCYTCTBHU OllepaTropa U OT-
BETCTBEHHOTO 32 ra3oBO€ XO3sCTBO IpoBepsieT ucnpaBHocTh Ab ¢ dakrnue-
CKOI1 OTCEUKOH Ta3a, B KaKJOM ClTydae Jeyias 3anuch B )kypHaie Ab.

3. OCHOBbI TOPEHUA U TEMJIOBOIO BANTAHCA

3.1. OBIIME MMOHSATHUS TOIIJIMBA U TOPEHUSA

Tonnueom Ha3BIBAIOT BELIECTBO, BBIICNAIOLIEE MPU ONPEACIECHHBIX YCIIO-
BUSIX OOJIBIIIOE KOJMYECTBO TEIUIOBOIM 3HEPTHH, KOTOPYIO HCIOJB3YIOT B pas-
JUYHBIX OTPACIAX HAPOJHOTO XO3SAHCTBA Ui MOJYYCHHS BOISHOIO TMapa WIN
ropsiaeid BOJBI CHCTEM OTOIUICHHUS, BEHTHJILMH, TOPSYETO BOJOCHAOXKEHHUS H
MIPOM3BO/ICTBA AJIEKTPOIHEPriH. TOMIMBO ObIBAET TOpPIOYEE U PACLICIUISIONICECS.
I'oprouee — TOIUIMBO, KOTOPOE BBIACISAET TEIJIOTY IPH B3aUMOJICHCTBUN C OKHC-
muteneM (BO3MYyXOM), a pacHIerrIsfromeecs (SAepHOe) — BBIACTSIET TEIDIOTY B
mpouecce TOPMOXKCHUA IMPOAYKTOB ACICHUA TSAKCIBIX SAACP XUMHYCCKUX IJIC-
MEHTOB, IIPY B3aUMOJIEUCTBUM UX C HEUTpoHaMHu. ['oproyee TOTUIMBO AENIUTCA Ha
OpraHWYECKOE W HEOPTaHIMIECKOE.

B remnorenepupytomux koresnsHbIX ycraHoBkax (TI'Y) mpumensitor opra-
HUYECKOE TOIUIMBO, KOTOPOE IO arperaTHOMY COCTOSIHHIO NENSAT Ha TBEpAoe,
KHUIKOE U Ta3000pa3Hoe, a o croco0y MOTy4YeHUs — Ha €CTECTBEHHOE M HCKYC-
ctBeHHoe. EcrecTBeHHBIE: yroyib, TOpd, CIIaHIBI, JpEeBECHHA, NPUPOJIHBIA Tas,
MOMYTHBIM Ta3 HE(PTSAHBIX MECTOPOXXAEHHUH. VICKycCTBEHHbIE (CHHTETHYECKHE,
KOMITO3UITMOHHBIE): TOIUTUBHBIE OpUKETHI, TOPMIHON KOKC, AM3EIBHOE U COJIs-
POBOE TOILIMBO, Ma3yT (TOMOYHBIH, OBITOBOM), TOIUIMBHBIE SMYJIbCHUH U CYCIICH-
3UHU, TOMEHHBIN, KOKCOBBIN, CJIAHIIEBBIN ra3.

Topenuem Ha3zpBaeTCs OBICTPBHIA TPOIECC IK30TEPMUYECKOTO OKHCICHUS
TOPIOYEro BEIIECTBA, COMPOBOXKIAIOIINICS BEIIEICHHEM 3HAYUTEIEHOTO KOIH-
4ecTBa TEIUIOBOM 3Hepruu. OCOOEHHOCTH Mpolecca TOPEeHHs, OTJINYAIOIIEe ero
OT POICTBEHHBIX IPOIECCOB OKHCIICHUS: BBICOKAs TEMIIeparypa; ObICTpoTed-
HOCTB TI0 BPEMEHHU; HEM30TEPMUIHOCTh; N3MEHEHHE KOHIICHTPAI[MH KOMITOHEH-
TOB, CTPYKTYPBI ¥ (pOpMBI TOBEPXHOCTH pearupoBaHMsl BO BPEMEHH.

Ilo cBoelt mpupoje ropeHre — Npouecc, NPOTEKAIINUNA TPU HEPEPHIBHOM
MTOJIBOJIE TOPIOUYETO M OKHUCIIHTENS B 30HY TOPEHUS M OTBOJIE Ta3000pa3HbIX MPo-
JIyKTOB cropanus. B ocHOBe mpolecca ropeHus JekaT 3K30T€PMUYECKUE U 3H-
JOTEPMUYECKHE PEaKIMH, KOTOPhIE ONUCHIBAIOTCS CTEXHOMETPUUYECKUMH ypaB-
HEHISIMA ¥ TPUHIUIHAATBHON 0COOEHHOCTHIO KOTOPBIX SBIAETCS WX 00OpaTu-
Moctb (npunHnun Jle-1larense). OCHOBBI TEOPHUH LEMHBIX PeakMi pa3padoTaHbl
H.H. CemenoBem [3, 6, 13, 26]. g npoTekaHus peaknud HEOOXOIUMO Tepe-
MeIIMBaHUEe KOMIIOHCHTOB Ha MOJEKYJISIPHOM YPOBHE, MHBIMH CIIOBaMH, HEOO-
XOJIM TIPOLIECC MACCOTIEPEHOCA PearupyromuX KOMIIOHEHTOB B 30HY peakIUu U
MIPOAYKTOB PEAKIINU U3 HEE.

IIporecc MacconepeHoOca OCYIIECTBIIETCS B TypOYIEHTHOM ITOTOKE 3a CUET
TypOyneHTHOH anddy3nu, a B JaMHHAPHOM IIOTOKE, HEIOJIBI)KHON Cpele U B
MMOTPAHUYHOM CJIO€ — 3@ CYET MOJCKYJSAPHOU TU(QY3un, KOTOPIC MPH IMOCTO-
SIHHOM TeMIIepaType W AaBJIEHUWU omnuchiBatoTcsa 3akoHoM Duka. Ecnu peakuus
TOpEHUs IPOTEKAeT MTHOBEHHO, TO 3TO SIBJICHUE HA3bIBACTCS 63PbIGOM.

B 3aBucuMocTH OT ()a30BOrO COCTOSIHUSI PEarnpyIOIIMX BELIECTB XHMHUYe-
CKHE PeaKIUu TOPEeHUs ACTT Ha: 1) comocenHble — IPOTEKAIONINE B 00BEME Me-
XKIly KOMIIOHEHTaMH, HaXOJSIIMUMUCS B OJHOW (ase (ra3 U BO3AyX); 2) eemepo-



2enHble — MPOTEKAOIIMEe Ha IOBEPXHOCTH pasjena (a3 (Yyroyip UM Karuis Ma3yTa
1 BO3YyX).

3.2. COCTAB TBEPJIOI'O 1 ’KHJAKOI'O TOIIVIUBA

B cocTaB TBepHOTO M KHIKOTO TOIUIMBA BXOIST TOPIOYHE IEMEHTHI: yTie-
poxn C, Bomopon H, cepa S, a Tarke Heroprouwe d>IeMEHTH (BHYTPEHHUH W
BHemHu# Oainact) — kuciopoxa O, azor N, Biara W u 301a A. Torumso, KOTO-
pOe UCTIONb3YeTC s JUIsl COKUTAHMsI, Ha3bIBaeTCs paboyrM, U IIepEeYHCIICHHBIE dJie-
MEHTHI JAal0T C MHIEKCOM «p», T.€. Ha pabodyro Maccy TOIUIMBa. PacueTsr BegyT
Ha | kxr TorumBa. Eciou U3 TOIUIMBA yJaluTh BIary, TO OCTAHETCS cyXas macca.
Ecnu y cyxoit Macchl yqanuTh 3011y, TO MMOJY4YHUM T'OPIOYYI0 Maccy TorumBa. Ec-
JU BBIICJINTH U3 TOPIOYEH MAcChl TOIUIMBA JIETYUYI0 M KONYEJAHHYIO Cepy, TO
OCTaBIIAsICS YaCTh OPTaHUIECKOM Cephbl ONPEeNeIuT OpraHndeckyro Maccy. Ecimm
po0y TOIUIMBA JIOJITO XPAHUTH B CYyXOM ITOMEIICHUH, TO OCTABIIASCS BHEIIHSSA U
THUTPOCKONIMYECKas Bara J1aeT aHATUTHYECKYIO0 MacCy TOIUTHBA.

Venepoo C — rmaBHas cocraBisromas TOIUMB. [Ipy OKHCICHUH ¢ KHCIOPO-
oM obpasyetcs yriekucnbiii taz3 CO, u 33 MJlx terutotel. [Tpu HemocraTke
BO3yXa WJIH IUIOXOH TsAre obpasyercs okuchk yriepoma CO, wmu yeapuwii 2as,
KOTOpBIii 63 1BeTa, 3ammaxa U BKyca, TOKCHUEH, Jierde Bo3ayxa (p = 1,25 kr/m’),
rOpIOY, B3PHIBOOINACEH. YTapHBI I'a3 CKaIUIMBAETCs B «MEPTBBIX» 30HaX Ia30X0-
JIOB ¥ TIPH B3aUMOJCHUCTBUH C BO3IYXOM MOJKET IPOU3O0HTH B3PHIB, TO3TOMY B
00MypOBKe HE JIOJKHO OBITh TpEIIMH U HeruloTHocTeld. Ha uenoBeka neiicTByer
OTPABJIAIONIE, TAK KaK COCIUHSICTCS ¢ reMorioouHoM kposu B 200 pa3 OwicTpee,
YeM KHCJIOpPOJ BO3AyXa W T€M CaMbIM OJIOKHPYET IeMOTJIO0HH, MO3TOMY B KO-
TETBHOM JTOJDKEH OBITh TPEXKPATHBIA BO3MyX000MeH (BeHTWanus). [Ipu comep-
skanuu B Bozayxe CO B konuuectBe 0,1 % — dyepes yac mpoOUCXOAUT JIETKOE OT-
paBnenue, 0,5 % — gepe3 0,5 gaca Tspkenoe oTpaBineHue, a npu 1 % — gepes 0,5
yaca CMEpTENIbHbIN UCXOI.

Oxkucsk yraepona MoxeT goropets (mpu ¢ = 650 °C), ecnu nojsectu noba-
BOYHBIN BO3AYX.

Booopoo H — ero conmepkanue HeOOINBIIOE, HO ACT TEIUIOTHI B YETHIpE
pasa Oouiblile, ueM yriepon, T.e. 120 MJIx.

Cepa S — BcTpeuaeTcs B TpeX BUAAX: OpTaHUYECKAs W KOJMYEHAHHAS WIIH
JIETy4asi TOproyas cepa, a Takke cynbhaTHas Heroprodas cepa. JleTydas cepa
naet 10 M Temnotsl. CEpHUCTBIE COSTUHEHHSI B COUETAHUM C BOJISIHBIMU I1a-
paMu BBI3BIBACT KOPPO3HUIO CTAIBHBIX TPYO W MOBBIMIAET TOYKY POCHI YXOISAIINX
ra3zoB. CepHucrtslii ra3 SO, BpeJHO JEICTBYET Ha OKPYKAIOLIYIO CpENYy.

Kucnopoo O — HaxoquTCsl B COEIMHEHUH C TOPIOYMMU DIIEMEHTaMH TOILIH-
Ba, TIOATOMY HE CIIOCOOCTBYET BBLACICHNIO XUMUYECKOH SHEPTHH TOIUINBA.

Aszom N — comep>XdTCs B TOIUIMBE B MAJIBIX KOJHYECTBAaX, B TOPCHUU HE
Y4acTBYET M HEPEXOANUT B CBOOOHOM COCTOSIHUM B IIPOAYKTHI CTOPAHHMSI.

Braca W — pazpmensiercss Ha BHEIIHIOO, TIONABIIYIO B IUIACT IPU A0OBIYE,
TPAHCIIOPTHPOBKE, XPAaHEHUH, U3 aTMOC(HEPHOTO BO3AyXa, H BHYTPEHHIOIO, BXO-
TSIy B COCTaB KPUCTAJUIOTUIPATOB MUHEPAIBHBIX MPUMecel TorutiuBa. Biara
OTPHLATENBHO BIUSET Ha KA4eCTBO TOIUIMBA U pabOTy TEIJIOreHepaTropa, Tak Kak
Ha €€ HWCIapeHHe B TONKE HCIIONB3YETCs TOJIEe3HAs TeIIoTa, YBEINIUBACTCS
TeMIepaTypa TOYKH POCHI, YBEIWYMBACTCS KOJIMYESCTBO IHIMOBBIX Ta30B, UYTO
MIPUBOJINT K MEPEPacXo/ly dJEKTPOIHEPTHH JUISl UX YAAICHHS U T.1I.

301a A, WM 301BHOCTB, MTOHATHE YCIOBHOE, TaK Kak 30ja B TOIUIMBE HE
CONIEPXKUTCS, a TOJXy4aeTcs MpHU CKUTaHUH. JIerKoIuTaBKasi 30J1a BBI3BIBACT 3a-
IIJIAKOBBIBAaHHE KOTJIOB U KOJIOCHUKOBBIX PELIETOK, YTO MPEMSTCTBYET JOCTYITY
BO3IyXa K TOIUNHUBY. JleTydas 307a — MBUIEBUAHbIE (PPaKIiK, BEBIHOCHUMBIE IIPO-
OYKTaM¥ CTOpaHUs W3 TONMKH W OCaKIJAIOIIHECs B Ta30X0/axX Ha TpyOkax KoTia,
SKOHOMaii3epa, BO3LyXOMOA0TpeBaTENs, YTO CHIKAET TeIIonepenady OT TOIoY-
HBIX Ta30B K Bojie, ymeHbmnaeT KIIJ] u yBennuuBaeT pacxoxn Tornusa. s ouu-
CTKH OT 30JIbI HCTIONB3YIOT OOAYBKY B ITAPOBBIX M IPOOCOUNCTKY B BOIOTPEHHBIX
Y TIAPOBBIX KOTJIAX.

Ecnu TBepmoe TorumBo HarpeBath 6e3 gocTyma Bo3ayxa a0 850 °C (cyxas
MIEpETOHKa), TO W3 TOIIMBA BBHIJEIIOTCS JIETY4He BeliecTBa (YIIeBOIOPOBI,



cepa, BOZOPOJ, KHCIOPOJ, a30T, BJlara) M OCTAeTCs TBEPIBIl OCTaToK (Yriepon 1
3011a) — kokc. KoJIM4ecTBO JeTy4nX BEIIECTB ONPENeIIIOT B MPOLEHTaX K pado-
4ell WM TOpIoYel Macce TOIUTMBA M HA3bIBAIOT 8bIX000M Nemyuux. Uem Ooibiie
BBIXOJ] JIETY4HX, TE€M JIET4e BOCIUIAMEHSETCSl TOIUIMBO, U BBILIE €T0 PeaKLIMOHHAS
CcrocoOHOCTE TIPU TOPEHHUHU, HO HEOOXOIMMO UMETh 00JIee BEICOKUE TOTIKH.

3.3. CBOMCTBA KHJIKOI'O TOILIUBA

Kunkoe TomnmBo mosydaercs U3 HEYTH METOJOM TEPMHUYECKOH Pa3sTOHKH
(kpexunra). B 3aBucMMOCTHM OT TeMmIeparypbl MNOJydYaroT (pakiuu: OeH3WH
(200...225 °C), kepocun (140...300 °C), muzensHble TorumBa (190...350 °C),
Ma3yThl (> 350 °C). Ma3yTsl Ul KOTEJIBHBIX JENATCS Ha:

o (uorckue @-5 nu @-12 — I UCTIONB30BaHUS B CYOBBIX KOTIAX, Ta3o-
TypOWHHBIX YCTAaHOBKaxX M JIBHUIATEISX;

e TomouHsle MazyTel M-40, M-100 u apyrue, KOTOpBIE B 3aBHCUMOCTH OT
collepXKaHusl Cephl AeNATcs Ha ManocepHucthie (S < 0,5 %), cepuucteie (S =
0,5...2 %), BeicokocepHHUCTHIE (S > 2 %);

e TtomnouHkle neunbie Op1ToBBIE (TIID).

Ou3nuecKkue cBOMCTBA )XUIKUX TOIUIMB MIPUBEACHHI B Tabxd. 2.8 [12]:

e Temutora cropanus 39...42 MJDx/kr;

® OTHOCHTENIbHAsI TUIOTHOCTh — OTHOLICHHE IIOTHOCTH He(TemnpomyKTa
mipu 20 °C K mI0THOCTH JUCTHUTHpoBaHHOU Boab! ipu 4 °C (0,9...1,02);

e Bs3kocTh ycroBHas (BY) — oTHomenue Bpemenn ucteuenms 200 cm’
HedTenpoaykra mnpu onpeneneHuoi (50, 80, 100 °C) Temmeparype, KO BpeMEeHH
3TOr0 ke 00beMa JUCTUILIMPOBaHHOU BObI Iipu 20 °C; mis obecriedeHus nepe-
Ka4yK{ U CKUTaHWS TOmOYHOro MadyTa (kpome TIIB) B koTimax ero mojorpeBaroT
10 70...115 °C, gis Toro urobet BY =3...6 °.

e Temmneparypa Bermsimkd (80...110 °C) — xoraa HarpeToe TOIUIMBO BEI-
JCIACT Mapbl, KOTOPBIC B CMECHU C BO3AYXOM MOTYT BCHBIXHYTH IPU MOAHOCE K
HUM IUIaMEHU;

e TeMmneparypa 3acteiBaHus (oT —10 1o + 42 °C) — npu KoTopoii oHO 3a-
TyCTEeeT HACTOJBKO, YTO TIPU HAKJIOHE MPOOUPKH C TOTUTUBOM Ha 45° K TOPH30H-
Ty €ro ypoBEHb OCTAaeTCsI HEMOIBI)KHBIM B T€UeHHE | MUH.

3.4. COCTAB M CBOIMCTBA I'A300BPA3HOI'O TOILJIMBA

B razoo6pa3HoM TOIIMBE Ta30BBIX MECTOPOXKIEHHH MpeodiagaeT MeTaH
CH, (80...98 %), TspKenble yriieBoAopoasl (3TaH, MpomnaH, OyTaH U T.1.), BOAO-
PO, CEPOBOIOPOI, B HEOOJIBIINX KOJTHMUSCTBAX KUCIOPO/I, a30T, YITICKUCIIbINA ra3
1 BojsiHbIe Tapbl. CocTaB ra3000pa3HOTO TOIUIMBA JAaeTCsl B MPOLIEHTaX MO 00b-
emy [3, 12, 17], a pacdeTs BeqyT UCXO/IS U3 €IUHUII 00BEMa CyXOro ra3a, B3sTo-
T'0 IPU HOPMAJTBHBIX YCIOBHSIX.

Ipu oxucienny 1 M° MeTana oOpasyercs YrIeKHCIBIA ra3, BOASHBIC Mapbl
u 36 MIx TernoTsl; 3TaHa — 63,8 MJx, nmponana — 91,4 MJIx, Oyrana — 120
MJIx u T.4.

ITpupoaHbIil ra3 He UMEET I[BETA, 3araxa, BKyca, Jierde Bo3ayxa (III0THOCTh
0,75 kr/m’). Ternora cropanust 33...40 M/Lx/M’. TIpUpOHEIi Ta3 Ha YeTOBeKa
OKa3bIBaeT yIyIIarolee BO3ACHCTBHE (CcMepTenbHas mo3a — 25 % or oObema
nometienus ). Temnepamypa 6ocniamenenus B BO3ILyXe — 9TO TeMIIEpaTypa, Ko-
TOPYIO JOJDKEH MMETh a3 WM Ta30BOE TOIUIMBO, YTOOBI HAYAJICS CaMOIIPOU3-
BOJIBHBIN TIPOLIECC TOPEHUS 3a CUET BBIICICHUS TEIUIOTH TOPSIIMMHU YacTHIIAMH
rasa 0e3 MOJBOJA TEIUIOTHI M3BHE. [[Is MeTaHa TeMIiepaTypa BOCILUIAMECHEHHS B
Bo3ayxe 654...790 °C. Ilpn KOHLEHTpaIMK TPUPOJHOTO Taza 6onee 17 % — oH
OTHEOIACEH.

O0beMHOE cozepkaHHe TOPIOYEro Ta3a B Ta30BO3AYLIHON CMECH, HIXKE
(WITH BBIIIE) KOTOPOTO TIAMsI HE MOXET CaMOIIPOU3BOIBHO PACIIPOCTPAHATHCS B
ATOU CMECH TPH HAJHYUH FUTH BHECCHUH B HEC MICTOYHUKA BHICOKOW TeMIIepaTy-
PBI, Ha3bIBACTCS HUKHUM (BEPXHHM) MPEIEIOM BOCILIAMEHCHHMS, VI HWKHUM
(BepXHHM) TIPENEIIOM B3pPHIBAEMOCTH NAaHHOTO Tasa. [Ipemensl B3pHIBaEMOCTH
ra30B MpUBEICHH B Tabm. 1.2 [26].



Jiist Toro 4TOo0BI CBOEBPEMEHHO OOHAPYKUTH YTEUKH, TOPIOYHE Ta3bl MOJI-
BEpraioT odopusayuu, T.e. MPUOAIOT UM Pe3Kui cremmuduyaecknid 3amax. ['a3br
OIOPHUPYIOT MOCJIC UX OUMUCTKU U OCYIIKHU IMEPE] MOCTYIIIICHUEM B MarucTpajib-
HBII Ta30MPOBOJ] MPH ITIOMOIM OJ0PaHTa — 3THIMEPKANTaHa, B KoJudecTse 16 T
Ha 1000 M’ IPUPOIHOTO raza.

Copneprxanne BpeaHbix npumecei pernamentupyercs 'OCT 554287, BBu-
Iy TOTO, YTO CMOJIA IPUBOAMT K OTJIOKEHHUSIM Ha CTEHKaX TPyO; NbUIb YXYLIaeT
IpoIiecc TOPEHHS U 3acopseT MpuOopsl; ammuak NH; TOKCHYEH U BO3IEHCTBYET
Ha MeJHbIE CIUIaBbl; Biara yBEJIMUYMBAeT KOPPO3UIO TPYO, apMaTypsl U CHUXKAET
TEIUIOTY cropanusi. [loaTroMy ra3 10 mojadu oCynaloT CleHaibHBIMH MOTJIOTH-
TEJSIMH; OTHOCHTENbHAs BIAKHOCTh ra3a IoJbkHa ObITh He Oonee 60 % mpu ca-
MO HU3KOH Temreparype B ra30IpOBOJE.

OCHOBHBIE HEJIOCTATKM ¥ IMPEUMYILECTBa Ia3000pa3HOro TOILUIMBA IEpes
JIPyTUMH BUJIaMH TOIUIMBA: HEIOCTATKH — B3PHIBOOIIACEH, MT0KAPOOINACEH, OKa-
3bIBa€T yAyIIAlollee BO3JCHCTBHE HA YEJIOBEKA, TPYJHO OOHApYXWTh YTCUKY;
MPEUMYILECTBA — JIETKO TPAHCIIOPTHPYETCsl, TOAJAETCSI aBTOMAaTH3NPOBAHHOMY
IIPOLIECCY CIKUTaHUs, HE HYKHBI CKJIaJbl Al XpPaHEHUsI, XOPOIINE CaHUTApHbIE
yCIIOBHSI Ha pabodeM MecTe.

Corcudicennwlii 2a3 MMeeT TUIOTHOCTh 2,6 Kr/m® (Tsbkenee Bosayxa B 1,5
pasa), TermioTy cropasus 110...120 MLx/M’, npenen B3pbiaemocts 1,5...9,5 %
oT oOpema moMemieHHs (TpM HATUYUU WCKPHI), TEMIIEPaTypy BCIBIIIKH
750...850 °C. 3umHss cMech cocTouT U3 75 % nponana u 25 % OyTaHa, JIETHSS
— 25 % npomnana u 75 % Oyrana. OnopaHT (3THIMEpKanTaH) B kosnmdectse 40 T
Ha 1000 M’ rasa, s TOro 4ToGbI OLIYTHTH 3amax Npu KoHuentparuu 0,5 % ot
o0beMa MoMeIeHusI.

3.5. TEIIVIOTA CT'OPAHUSA TOIIJINBA

KonuyecTBo TEIUIOTHI, BBIACISIEMOE MIPH TIOJTHOM CTOPAHUU CIMHHIBI TOII-
JIMBA, HA3bIBACTCS €r0 TEIUIOTBOPHOCTBIO, WK MENI0MOU C2OPaHUsi U U3MepsieT-
st B kJK/Kr wimm kJDk/M. Teruota cropaHmst — OCHOBHOM MapamMeTp opraHude-
CKOTO TOILTHBA, XapaKTCPUIYIOMIUI €ro 3HEPreTHICCKYIO IICHHOCTh, W IS pac-
4eToB omnpezensercs mo [12, Tabm. 2.1, 2.8, 2.9].

Paznuuaror BeICcIIyIO Q]? 1 HU3LIYIO Qfl) TEIJIOTY cropanus. Beiciieil Te-

IUIOTON CrOpaHuUs TOIUIMBA HA3bIBAIOT KOJMYECTBO TEIUIOTHI, BBIAEIEHHOE | KI
(umu 1 M) paBouero TOIIMBA, C Y4ETOM KOH/EHCAIMH BOJISHBIX HApOB 06pa-
3YIOIIUXCS OT OKHMCIIEHHS BOAOPOJa M MCIIAapeHUs BIaru Tormsa. Husmei ren-
JIOTOH CTOpaHHs TOIUIMBA HA3bIBAIOT KOJIWYECTBO TEIUIOTHI, BBIACIEHHOE 1 Kr
(umu 1 M) pabouero TomuBa, 6€3 yuera KOHIEHCAIMH BOJAHBIX [APOB M3 TO-

nounsIx razos. Temtora cropanns QF mensme QP ma Temnmory mapoo6pasosa-

HUS BOASIHBIX MapoB (2460 kJ[x/kr).

B peasbHbIX yCIOBHSX JIBIMOBBIC Ta3bl U, B TOM YHUCIIE, BOJSHBIE Mapbl yXO-
IAT B atMocdepy 0e3 KOHJISHCAMH U MO3TOMY JUIsl pacyeToB pacxoja TOIUIMBA
UCTIOJNIB3YIOT HU3MIYIO TETJIOTY CrOPaHUs TOIUIHBA.

Y aenbHast TEIUIOTa CrOPaHHs TBEPJOIO U KHUIKOTO TOIUIMBA ONPENEIISIETCS
CKUTaHueM | T TOIUIMBA B KaJOpUMeTpuiyeckol 6oMOe, 3aroIHEHHOH KUCIOpO-
JIOM, KOTOpast TIOMEIAETCsl B cocy (KaJIOPUMETP) € BOJIOH, a IPHPAICHUE TEM-
HepaTypsl BOJBI U3MEPSIETCSI METACTATUYECKUM TEPMOMETPOM. Y IeTIbHAS TEILIO-
Ta CropaHus Ta3000pa3HOr0 TOIUIMBA ONPENEIISIETCS B KAJOPUMETPE IyTeM CHKHU-
TaHUsl MCCIIEyeMOro Ta3a B BO3IYIIHOW cpene. Pacxon raza m3mepsercs cyer-
YMKOM, a BBIICIUBIIASICS TP 3TOM TEIUIOTA MEPENaeTCsl HOTOKY IPOTOYHON BO-
IIbl, PacXo/i KOTOPO# oIpeziessieTcsi B3BEIIMBaHUEM, a IPUpAIleHHe TeMIepaTy-
PBI — TEPMOMETPAMHU.

Y4eT 3amacoB pa3HEIX BUJIOB TOIUIMBA BEAYT B IIEPECUETE HA YCA0BHOE MO-
nU60, TEIUIOTa CropaHus KOTOPOro mpuHuMaetcs paBHbiM 29 308 k] Ix/kr (7000
KKaJl/kr). JIJis mepeBoia HaTypanbHOTO TOILIHBA By B YCIOBHOE — By, HCIIOIB3Y-

IOT TEIUIOBOM SKBUBAJICHT D = Qlf /29308, n Torna By = B, 3.

3.6. CITOCOBbI CKUT'AHUSI OPTAHUYECKOTI'O TOIIVIMBA



Ecnu 3a onpenensromuil napaMerp B3sTh CKOPOCTh JABMXKEHHUS BO3JLyXa Wi
OTHOCHUTEJIBHO CKOPOCTHU JABMXKEHUS YaCTHUI] TOILIUBA V;, TO IO 3TOMY MapameTpy

BBIACIIAIOT Y€THIPE TEXHOJIOIUU COKUT'aHUA TOIUIMBA.
JBIMOBBIC I'a3bl

TOILIUBO \1
~N o v

Co, T
0000000+ Yok ’
0000000 Cco

I 00000000
0000000
00000000 | KOKC
0000000
00000000
il coocoooo
00000000 |- MK 0
CLeleleelelcg :
J T\ T, CO,, CO, 0,, %
BO3IyX / BOSAyXO-
pacrpeneauTeabHas
soa perreTka

Puc. 3.1. Cxema c:xxuranus TOILIMBA B IVIOTHOM (QUJILTPYIOLIEM CJI0€

1. B nrommnom ¢unempyiowem cinoe (wy >> vy).

IIprmMeHsieTcs TONBKO TSI KYCKOBOTO TBEPJOTO TOIUIMBA, KOTOPOE pacipe-
JiensieTcsl Ha KOJIOCHUKOBOHM pemierke. Ha puc. 3.1 mpuBeneHa cxema Takoro
CKHWTaHUSA U pacTpe/ie]ICHne KOHIICHTPAIIUN Ta30B 110 BBICOTE CIIOA.

Crnoif ToruIMBa MPOAYBAaeTCsS BO3AYXOM CO CKOPOCTBIO, MPH KOTOPOH Yyc-
TOHYMBOCTh CJIOS HE HapyLIaeTcsl U MPOIECC TOPEHUsT UMEET KHUCIOPOIHYIO U
BOCCTaHOBUTENbHYIO 30HY. Buanmoe TeruioBoe HamnpsKeHUE KOJIOCHUKOBOM
pemrerku coctaBisier Or = 1,1...1,8 MB1/M>.

2. B xunawem unu nce80oocudiceHnvim cioe (Wy > vy).

IIpu yBenmyeHNN CKOPOCTH BO3AyXa IMHAMUYECKUN HAIIOP MOXET JTOCTHUT-
HYTb, 4 3aTEM U IPEBBICUTH TPABUTALIMOHHYIO CHIIy 4aCTHUL. Y CTOMYUBOCTD CJI0
HAPYIIUTCS M HAYHETCS OECHOpSAIOYHOE IBHKCHHE YaCTHIl, KOTOpBIE OyayT
MTOHUMATHCS HaJl PELIETKOI, a 3aTeM COBEpINaTh BO3BPATHO-TIOCTYHATEIHHOE
JIBIDKEHUE BBEepX U BHU3. CKOPOCTh TIOTOKA, MPU KOTOPOU HAPYIIAETCs yCTONYN-
BOCTbh CJIOSI, Ha3bIBAETCSl KPUTHUYECKON. YBEIMUEHUE €€ BOZMOMKHO 0 CKOPOCTH
BHUTAHHS YaCTHII, KOTJa OHH BBIHOCSATCS ITOTOKOM Ta30B U3 CJIOS. 3HAUYUTEIbHAS
9acTh BO3AyXa MPOXOAUT HYepe3 KHUILIIIMHA CIOH B BHUAE «IIy3bIpeid» (Ta30BBIX
00BEMOB), CIIIPHO MEPEMEIINBAIONINX MEIKO3EPHHUCTHI MaTepuall cJosi, B pe-
3yJbTaTe MPOIECC TOPEHUS 110 BBICOTE MPOTEKAET MPAKTHIECKH TIPH ITOCTOSHHOMN
TemmepaType, 9To 00ecrieyrBaeT NOJHOTY BBITOPAHHUS TOIUTHBA.

Ha puc. 3.2 npuBeneHa cxemMa Takoro CKUraHUs, a TakKKe pacrpeesicHue
TEeMIIEpaTypbl U KOHLIEHTPALMK ra30B MO BBHICOTE CIIOSL.

JBbIM. Ta3bl

\ T B b T CO,

KUIISALIAI
croit

- \ T, CO,, 0,, %
/ l BO3/1yXO0-
30J1a

pacupenenauTensHas

BOSIYX pelerka

Puc. 3.2. Cxema c:KHraHusl TOIUIMBA B KHIISLIEM CJI0€

B xumsnmii ciioil BBOAST HETOPIOYME 3allOJIHUTENb: MEJIKHA KBapLEBbIN
MIECOK, IIAMOTHYIO KPOIIKY U JAp. KOHIeHTpanus TOIUIHBa B CJI0€ HE MPEBHIIACT
5 %, 9TO MO3BOJISIET CIKUTATH JIFOOOE TOTUTUBO (TBEPIIOE, KUIAKOE, Ta3000pa3Hoe,
BKJTIOYAS TOPIOYHE OTXObI). Heroproumii HamoTHUTENh B KUIAIIEM CJI0€ MOXKET



OBITh aKTHBHBIM II0 OTHOIIEHHIO K BPEAHBIM a3zaM, 00pa3ylomuMes IIpu rope-
HUM. BBenenue HamoiHUTENs (M3BECTHSKA, M3BECTH WM JOJIOMHTA) AAET BO3-
MOJKHOCTh TIEPEBECTH B TBEPJIOE COCTOSIHUE 110 95 % cepHUCTOrO rasa.

Jnist KUIsIero 1ceBI00KMKEHHOTO CIIOsl XapaKTepHa CKOPOCTh BO3ayXa
0,5...4 m/c, pasmep wactuil Torimsa 3...10 MM, BeicoTa cios He 6oiee 0,3...0,5
M. TerutoBoe HanpskeHue oobema Torku Oy = 3,0...3,5 MBT1/™’.

3. B nomoxe 6030yxa (W, = v;) WM (pakenbHbII NPSAMOTOYHBII Mporecc.
Ha puc. 3.3 mpuBezneHa cxema Takoro COKMUTaHHMs, a TAKXKE pacIpelielieHne TeM-
nepaTypsl ¥ KOHLIEHTPALMH Ta30B 10 BHICOTE CIIOS.

JABIMOBBIC I'a3bl

T T TOIUITMBO /i, M M
30114 (0) CO,
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Puc. 3.3. Cxema c:kuranus TOIJIMBA B MOTOKe BO3AyXa
TOIIJINBO

BO3AYX

v

\E[I)IMOBLIC

rasbl
IaK

Puc. 3.4. Cxema HMKJIOHHOI0 CKUT'AHUSA TOIIMBA

qaCTl/II_lbl TOIIJIMBA OKa3bIBAIOTCA B3BCIICHHBIMH B I'a30BO3YHIHOM ITIOTOKE
1 HaYMHAIOT [IepeMeIIaThcsl BMECTE ¢ HUM, CrOpasi BO BpeMsl IBH)KEHHUS B TIpeJie-
Jax Tono4yHoro o0brema. Crioco0 oTimvaeTcs ci1aboii MHTEHCHBHOCTBIO, pacTsi-
HYTOW 30HOM TOpeHUs], pe3KOH HEeM30TEPMUYHOCTHIO; TPeOyeTcsl BBICOKas TeM-
neparypa cpelbl B 30HE BOCIUIAMEHEHHs M TILATENIbHAs MOJATOTOBKA TOIUIMBA
(pacnpUIMBaHHE W IIPEABApHUTENBHOE MEpeMeIBaHue ¢ Bo3xyxoM). TemioBoe
HanpspkeHne oobeMa Tonku Qp =~ 0,5 MB1/m>.

4. Huxnonnoe coicueanue monausa (w, < v;). Yactuia uiam Karuis TOIUIMBA
LUPKYJIUPYET 110 OPTaHU30BAHHOMY KOHTYPY ITOTOKA CTOJIBKO pas3, CKOJIBKO He-
00xoaMMo Ut ee HoJHOTO cropaHus. Ha puc. 3.4 mpuBeneHa cxema Takoro
COKUTaHUA.

ITpu 3TOM mocTHraeTcst HanOoIbIIAs CKOPOCTH CTOPaHUs ¢ OHOBPEMEHHON
WHTeHCUUKaIuel MaccomnepeHoca. TemoBoe HanpspkeHne o0beMa TOIKU Oy =
1,3 MBt/»’.

3.7. PACYHET 'OPEHHSI OPTAHUYECKOI'O TOIIVINBA

Pacuer cBOUTCS K ONPEENICHUIO KOINYECTBA BO3yXa, HEOOXOJMMOTO ISt
ITOJTHOTO CTOPAaHMsI TOIUTUBA, MPOAYKTOB TOPCHHUS, a TaKKEe TeMIepaTyphl U dH-
TAJIBIHUU JBIMOBBIX Ta30B. Pacyer TBepAOro U ®HIKOrO TOILTUBA BEAYT 110 COOT-
HOIICHHUSIM MAacC BELIECTB, YYACTBYIOIIUX B PEaKIHUsX, a JJIsl ra3000pa3HOro To-
IUIMBA — 110 0OBEMHBIM COOTHOIICHHSIM.

Js monmHOTO Ckmranus | kxr yrmepoma C tpebyercs 1,866 M® KHCIOpOZa
0,, B pesynbTate dero odpasyercs 1,866 m* yokucu yriepona CO, i Bbizems-
ercs 34 MJIx (34000 k/Ix) Terutoter: C + O, = CO, + Q.

Jlst motHoro cropauust 1 kr cepst S TpeGyercst 0,7 M° kucnopoaa O,, B pe-
ynbTare obpasyercs 0,7 M° cepructoro raza SO, u Beygesercs 10,5 MJ[x tern-
notel: S + 0, =S0, + Q.



Jis momHOTO cropanus 1 kr Bomopona H, tpebyercs 5,6 M® kuciopoaa O,
obpasyercs 11,2 m° BogsHoro mapa H,O u Beiaensierca 121,5 MJI TemmoTsr:
2H, + O, =2H,0 + Q.

Jlnst momHOTO cropanus 1 M MeTaHa CH, tpebyercs 9,52 M BO31Yyxa V°,
obpazyercs 10,52 M JIBIMOBBIX T'a30B, cogepxkamux CO, u Bonsgnbie nmapsl H,O, u
Beiensiercst 36,5 MIx ternotsl: CHy + 20, = CO, + 2H,0 + Q.

IIpu mosTHOM CrOpaHUM TOIUTMBA TBIMOBBIE Ta3bl COAEPIKAT YTIICKUCIIBINA ra3
CO,, cepuuctslii ra3 SO,, a30T TOIIHBA U BO3AyXa N,, HEHCIIOIB30BAHHBIN MPH
ropenun kuciopos O, Bo3ayxa, BoasHo nap H,O, nomyueHHbIN 3a cUeT OKHUC-
JICHHS BOJIOPOJIa TOIUIMBA, UCIIAPCHHS BJIard, COJEpKalleiics B TOIUIMBE U BHE-
CEHHOH C BIQXKHBIM BO3YXOM H MPH PACTBUICHHH XHUIKOTO TOIUIMBA (B ITapoMe-
XaHWYECKUX (POPCYHKAX).

JIJis OJTHOTO TOPEHHS TOIUTMBA HEOOXOMUMBI: JOCTATOYHOE KOJIHMYECTBO
BO3/yXa; XOpoIIee MepeMeIInBaHie BO3/AyXa ¢ TOIUIMBOM; BBICOKAsl TeMIIepaTy-
pa B Tonke (He MeHee 700 °C Ha BBIXOJIE); TOCTATOYHOE BpEeMs MPEeOBIBAHUS TO-
IUTMBA W OKHCIIHTEIS B TOIKE; MIOCTOSIHHBIA OTBOJ MIPOAYKTOB CTOPAHUS U3 TOII-
KH.

[Ipu HemoaHOM CropaHWH TOILIMBA OOPa3yIOTCS BPEIHBIC JJIS YEIOBEKA U
okpyxatomiei cpensl okcuasl azora (NO, NO,), cepst (SO,), yrmepoma CO
(yrapHsIii Ta3), a TaKKe caxa, KOTopas 0CaXXIaeTcsl Ha SKPAHHBIX U KOHBEKTHUB-
HBIX TPy0ax, CHIDKACT TEIUIONEepeaady OT TOIMOYHBIX ra30oB K TEIDIOHOCHUTEIIIO,
yTo npuBoAuT K yMeHsinenuto KITJ/[ u nepepacxony Tomnusa. Kpome Toro, caxa
MOJKET CaMOBO3TOPATHCS, YTO IPUBOIUT K aBAPHAM.

IToHOTa CrOpaHMs TOIUIMBA OMIPEIEISCTCS IByMsI CIOCOOAMHU:

1) ¢ moMoIIbI0 Ta30aHATM3ATOPOB — MO MOKA3aHUSAM COCTaBa YXOJSIIMX
TOTIOYHBIX Ta30B OI[EHUBAETCS MMOJIHOTA CTOPAHUS U H30BITOK BO3yXa,;

2) BU3yalBHO — IO IIBETY IDIAMEHU W AbIMa. [Ipu IMONHOM CrOpaHWH IIBET
IUIAMEHU B Ppa3orpeToil TOIKe ToJy00BaTO-(hMOJIETOBBIA WM IMPO3pPaYHO-
COJIOMEHHBIH, a IIBET JbIMa — OECIBETHBIN, MPO3PAUHbIi, HEBUANMBIN ISl T1a3a
— JIETOM U CBETIIO-CEPHIA WM Oenblid — 3uMOi. [Ipy HermosIHOM CropaHWH LBET
IUTAMEHU OPaHXKEBO-KPACHBIA, C TEMHBIMH SI3BIYKAMH, HEIPO3PAYHBINA, a I[BET
JIBIMa — CepBIN OJIIKE K TEMHOMY, HEIIPO3PaYHBIH.

OHTaNBIUs BO3AyXa U MPOIYKTOB CTOPAHUS 3aBHCUT OT 00beMa, TeIIOeM-
KOCTH U TEMIIEPaTypbl KOMIIOHCHTOB TOPEHHS W BBIYUCIACTCS IO (QOpMYyJiaMm,
MOCJIC Yero CTPOUTCS rpaduk 3aBUCHMOCTH SHTAJIBIIUK OT TEMIIEPATypPhl TOIIOY-
HBIX Ta30B JJIS KaXIOTO 3JIEMEHTa KOTIa (TOIKH, ra30X00B, Mapomeperpenare-
JIs1, SKOHOMaii3epa u T.11.).

Paznynuator TeopeTHueckyro (KaJIOpUMETPUUYECKYI0) U JEHCTBUTENBHYIO
TeMIepaTypy TOpEeHHs TOIUMBa. MaKCHMalbHYIO TeMIIEpaTypy, Pa3BHBAEMYIO
MPH CXKUTAHUH TOIUTUBA, HA3BIBAIOT JHCAPONPOU3BOOUMENbHOCTNbIO TOIUINBA.
Teopernyeckas — 3T0O Ta TeMIeparypa, KOTOpyto IpruoOpesiu Obl JHIMOBBIE Ta3bl,
ecyi OBl BCS TEIIOTA OT HOJHOTO CTOPaHMS TOILIMBA BOCIPUHUMAJIACH OBI TOJb-
KO JBIMOBBIMHU TazaMu. KamopuMeTpHyecKylo TeMIiepaTypy TOpeHHUs ompenens-
10T U3 YPaBHEHUS TEILUIOBOTO OaslaHCca. B peanbHBIX YCIIOBHUSIX TOPESHHUS TOILIHBA
JeHCTBUTENbHASI TEMIIEpaTypa TOIMOYHBIX Ia30B BCET/Ia HIDKE TEOPETUIECKOi, 3a
cYeT TerIooOMeHa MEXIy TOIMOYHBIMHU Ta3aMH U pagHalliOHHBIMH ITOBEPXHO-
CTSIMH HarpeBa, a TaKKe Pa3IHYHBIX MOTEPh TEIUIOTHI B TOIKE (MEXaHMUYCCKUM,
XUMHUYECKHM HEIOXKOT U Jp.).

3.8. KOOO®OUIMEHT NU3BbITKA BO3J1YXA

Jnst obecrieyeHUs TOJHOTO CropaHus TOIUIMBA B TOIOYHOE YCTPOMCTBO
MTOJIBOMIAT BO3IyXa OOIBIIE, YeM TEOpETHUECKH HeoOxoammo. OTHOIIeHNE eH-
CTBHUTEJILHO MOCTYIHMBLIETO KOJIMYECTBA BO3/AyXa V) K TEOpeTUUeCKH Heo0X01u-
MoMy V° HasbIBaeTCs KO3 puyuenmom uzopimra 6030yxa o.

Tonku mapoBBIX M BOJOTPEHHBIX KOTJIOB, Kak IPaBHiIo, paboTaloT ¢ paspe-
KEHUEM 2...3 MM BOJ. CT., B CBSI3H C YeM MPOMCXOJUT IOJICOC BO3yXa U B TOI-
Ky M BO BCE DJIEMEHTHI KOTEJIBHOIH YCTAaHOBKH IO XOIy I'a30BOT0 TPAKTa, BILIOTH
no apiMococa. [Iprucocsl Bo3Myxa Aiisl KaXKIOTo 3JIeMEHTa KOTJIA ONpeelIIoTCs
10 [17] 1 OpHEHTHPOBOYHO MOTYT OBITH IPHHATHI:

e 0,05 — 1ys mepBOro KOHBEKTHBHOIO ITyuka (rasoxona), (ecrona (c xa-
Mepoii IOTopaHus), aporeperpeBaTes, BO3JyX0I010rpeBaTeis;



e 0,1 — mig BTOPOro KOHBEKTHBHOTO ITy4Ka (Ta30X0/a), KOHBEKTUBHOU
LIaXThl, YyTYHHOT'O U CTAJILHOTO SKOHOMaii3epa ¢ OOIINBKOH;

e 0,15...0,2 — myst 9YyTyHHOTO 3KOHOMAi3epa 6e3 OOIIIBKH.

[TosTomy Ko3pdurmeHT M30BITKA BO3ayXa B YXOMIIINX TOIOYHBIX ra3ax —
Ol OOJbIIE, YEM B TONKE, HA CYMMapHOE 3HAa4eHHE NMPHCOCOB BO3AyXa XAd. M

COCTaBIIACT: Olyx = Oly T ZAOL .

Paspexenue B Tonke 3amepsiercs: Tsaronanopomepom THIXK. Tlpu paszpexe-
HUM MEHEee | MM BOJ. CT. TOIIOYHbIE Ta3bl MOTYT BHIOMBATHCS B IIOMEIICHUE KO-
TEJIFHOM, YTO HEJIOIYCTHMO I10 TeXHUKe Oe3zomnacHocTH. [Ipu paspexennu Ooinee
8 MM BOJI. cT. OyJIeT MPOMCXOANTH 3HAYUTEIBHBIN MOJICOC XOJIOJHOTO HapPy>KHO-
rO BO31lyXa, YTO NPUBEAET K CHU)KEHUIO TEMIIEPATypPhl TOIOYHBIX I'a30B, YBEIU-
YEHUIO OTEPh TEII0ThI, cHkeHuto KIT u op.

Tabmuupl pacyera ko3 duIEeHTOB H30BITKA BO3/IyXa, 00BEMOB M SHTAIIb-
IIUH BO3lyXa U MIPOLYKTOB CrOPaHuUs IPUBEACHHI B IIaBe 8.

3.9. YPABHEHHME TEIIJIOBOI'O BAJIAHCA

Pacxox cxuraemMoro TOIUIMBA JOJDKEH OOecriedrBaTh MONydYeHHE HE00Xo-
JMMOTO KOJIMYECTBO TIOJIE3HOHM TEIUIOTHI, 8 TaKKe BOCIHOJIHEHHMS TEIJIOBBIX I10-
Tepb, COMPOBOXKAAIONINX PabOTy KOTeIbHOI ycTaHOBKU. [Tose3Ho ucnomnszyemas
TEIJIOTa B KOTEIBHOH ycTaHOBKE (J; MIET Ha MOAOTPEB BOIbI, €€ HCIIapeHHue,
nojyueHue u rneperpeB mnapa. COOTHOILIEHHE, CBSA3BIBAIOIIEE MPUXOJ U Pacxoj
TEIIOTHI HOCUT HAa3BaHUE Mennoeo20 bananca.

TenuoBoii 6anaHc cocTaBigercss Ha 1 KT TBEPAOTO MM XKUAKOTO TOIUIUBA,
Ha 1 M’ ra3006pa3HOro TOIIMBA MM B % OT BBEJEHHOM TernoThl. CyMMapHOe
KOJIMYECTBO BBeZ[eHHOﬂ B TONIKY TCIIOTHI HA3bIBACTCA pacnonaraeMoﬁ TEIJIOTOM

QIE M COOTBETCTBEHHO BKJIFOYAET B CEOs:

e (O — Husmyo pabovyO TEMIOTY CrOPaHHUs TOILIMBA;

® Oy — bu3MUECKYIO TEMJOTY, BBOAUMYIO B TEIIOTEHEPATOP C TOILIH-
BOM, €CJIM TOILIMBO IPEBAPUTEIILHO HarpeBaeTcs (Ma3yT);

® (Oys — QU3MYECKYIO TEMNOTY, BBOJMMYIO B TEIUIOTEHEPATOP C BO3MY-
XOM, €CJIM HarpeB BO3JyXa MPOUCXOAUT BHE KOTEIBHOI'O arperara (BO3ayXOIo-
JIOTPEBATEND);

®  (Ouyp — GUBHYECKYIO TEMIOTY, BBOAUMYIO B TEIUIONE€HEPATOP C MApOM,
[IPY TIaPOBOM PaCIbUICHUHU TOILIMBA (TTapoMexaHudecknue GOPCYHKH).

CretoBaTenpHO:

Q]l; = Q].]IJ + QCl)T + QQJ,B + Qnap-

Pacxonnas yacTe TemnoBoro 0ananca Qpaex BKIHOYAET B Ce0s MOJNE3HO MC-
MOJB30BAHHYIO TEIUIOTY (J), @ TAKXKE MOTEPH TEIUIOTHI C YXOSIIMMHU TOIIOYHbI-
MU razamu Q,, XuMuueckoi O3 1 MeXaHU4ecKoi (), HEMOJIHOTON CrOpaHus TOI-
JIUBA, OT HAPYXKHOTO OXJaxkacHus (s, ¢ GU3NYECKON TeIuioTol IuiakoB g, Ha
AKKyMYJISILIAIO OTPAXKIAIONINX KOHCTPYKUUH Oy (TIPH HECTAIIMOHAPHBIX YCIIO-
BUSIX pabOTHI yCTAHOBKH).

CrnenoBartenbHO:

Qpacx: O+ 0+ 03+ 04+ 05+ O + Ouer

ypaBHCHI/IC TEILIOBOI0 OajaHca UMEET BUA
| S
Qp - Qpacx ‘

PaznenuB kaxaplil WieH ypaBHEHHS TEIUIOBOTO OajlaHca Ha Q]}; ¥ YMHOKHB

Ha 100 %, noyuuM Apyryro 3arich ypaBHEHHMS TEIUIOBOTO OaaHca:

100 =g, +q2+ g3+ qs+ g5+ gs.



Tabmuirel pacyeTa TEIIOBOro OaiaHca KOTJia IPUBEIEHBI B IIaBe 8.
3.10. KOO®PUIIUEHT IMOJIE3HOI'O JEMCTBHUS U PACXO/I TOII-
JIUBA TEIIVIOTEHEPATOPA

KoadpuumeHToMm mone3Horo ASHCcTBUS OPYTTO TMgp, %0, Ha3bIBACTCS OTHO-
P

IICHUE TI0JIE3HO HCIOTIh3yeMOH TeIIOTH () K pacIoiaraeMoi Q]f :

Nep = (Q1 / OF 100, %.

Jlons moe3Ho UCToNb3yeMou TerioTs g1 = (0 / Qg ) 100, %.

Torma umeem, 9T0 g = Ngp.
CrnenoBarenbHO, KOOQQHUIUEHT MOJIE3HOTO AEUCTBHS OpyTTO

Nop = 100 — (g2 + g3+ g4 + g5 + g¢), %0.

[Tpu BbIpaOOTKE TEIUIOBOM YHEPrHHU CIIENYeT YYUTHIBATH PACcXOJl TEIUIOBOI
SHEPruM Ha COOCTBEHHBIE HYXIBI (., (IIPUBOJ HACOCOB, TATOAYTHEBBIX YCT-
POMCTB, Ha 0OYBKY, A€a’palyio, Ma3yTHOE XO35HCTBO U T.1.). B cBs3U ¢ 3THM
BBeJIeHO NoHsATHE KIT/T HEeTTO Nyuerro = Nop — Gons Y0

HaTypasbHblil pacxo TOIMBA By, Kr/c, M/, IPH HOPMAJIBHBIX YCIOBHAX
cxuranus (mpu ¢t = 0 °C u P = 760 MM pT. CT), B TapOBOM U BOAOTPEHHOM KO-
TEJIFHOM arperare onpenensercs no Gopmymnam:

® JJIA MapoBOI'0 KOTJia

By = (DAiy) 1 (O) Mp),
® JIA BOZIOI"pefIHOFO KOTJia

By =(GAi,) / (O Mep)s

rae D — maponpou3BOIUTEIBHOCTh TEIIOTCHEpaTopa, Kr/c; Ai, — MPUPOCT SH-

TAJIBIHUU T1apa M MUTATENLHON BOIBI, KJ[K/KT; Qlf — pacrioyslaraeMasl TEIUIOTa,

kJLK/xr, KJDK/M; Nep — KII 6pyTT0; G — pacxoa BoJbl 4epes3 BOJOTPEHHBIN KO-
Te, Kr/C; Ai, — IPUPOCT SHTAIBIIMU TOPSUYCH U XOJIOTHON BOJBI, KJ[MK/KT.

IIpu cxuranmy rasa u MasyTa, PaCHETHBIH PACXOJ TOILIMBA B, paBEH HATy-
paJIbHOMY pacxofy By, Tak Kak MOTEPH TEIUIOTH OT MEXaHUYECKOH HEMOIHOTHI
cropanus g4 = 0.

Jns yBenn4yeHns Mg, HEOOXOIMMO CHHKATh IIOTEPH TEMLIOTHI, & KIMEHHO:

e paboTaTh MO PEKUMHOH KapTe, TeMIepaTypHOMY Tpaduky, ¢ Hau-
MeHbIIMM KoddduimenTom u30biTka Bozayxa: 1,05...1,1 — mwis npupoaHOro
raza; 1,1...1,15 — mna mazyTa; 1,4...1,8 — 11 TBepAOTO TOILTHBA,

® CICIUTH 3a TEMIIEPATypOH YXOISIIUX TOMOYHBIX T'a30B, MOJHOTOW Cro-
paHus TOIIMBA, OOMYPOBKO# KOTJIA.

3.11. TEIUTIOBBIE NIOTEPHU TEIIVIOTEHEPATOPA

Pabora TermoreHepupyroIel yCTaHOBKH COMPOBOXKIACTCS MOTEPSIMHU TETI-
JIOTBI, BEIPAXKEHHBIMH OOBIYHO B J0JIAX, %!

:=(0:/0y) -100.

1. Uomepu menjonisl C yxodﬂwwwu MONOYHbIMU 2cA3aMU menjioceHepa-

mopa — ¢, = (0> /0y ) -100, %.



B TemnoreHeparope 3T0, Halle BCEro, HauOOJbIIAs YacTh TEMJIOBBIX MO-
Tepb. [loTepn TEmIOTH ¢ yXOASIIMMHI TOIIOYHBIMU Ta3aMH MOXKHO HOHHM3HTH 32
cYeT:

e CHIXKEHHA O0beMa JBIMOBBIX TONOYHBIX Ta30B, IyTeM MOAJECP)KAHMS
Tpedyemoro koad¢uirenTa u30bITKa BO3yXa B TONKE O, U YMEHBUIEHHS IpPHU-
COCOB BO3/lyXa;

® CHIDKEHHS TEMIIEPATYPbl YXOASAIINX TOMOYHBIX Ia30B, UL YETO MPHUMe-
HSIOT XBOCTOBBIE TIOBEPXHOCTU HArpeBa: BOJSHON AKOHOMali3ep, BO3LyXOMO0T-
peBaTeib, KOHTAKTHBINA TEIJIOOOMEHHHK.

Temmeparypa yxonasamux TomovHbIX ra3oB (140...180 °C) cuuraercs pes-
TabeNbHOW M BO MHOTOM 3aBHUCHUT OT COCTOSHMSI BHYTPEHHEH W BHEIIHEW Mo-
BEPXHOCTH HarpeBa TpyO KoTJsa, 3KoHOMan3epa. OTI0XeHHE HaKUMU Ha BHYT-
peHHEH TMOBEPXHOCTH CTEHOK TPyO KOTIA, a TakKe CaKH (JeTyded 30IIbI) Ha
BHEITHEH MOBEPXHOCTH HAarpeBa CyIIECTBEHHO YXYIIIAOT KOIPPHUIUECHT TEIlIo-
nepeiadyn OT TONOYHBIX ra30B K BOJE U Mapy. Y BEJINYEHHE OBEPXHOCTH IKOHO-
Maif3epa, BO3yXomoaorpeBarens s 0ojee TiyOOKOro OXJIaKACHHUS JIBIMOBBIX
ra3oB HeE SBIISIETCS LeNIecO00pa3HbIM, TaK KaK MPU 3TOM YMEHBIIAETCS TeMIlepa-
TypHbII Hanop A7 1 yBEJIMYUBAETCSI METAJNIOEMKOCTb.

[ToBbImeHne TeMIeparypsl YXOISMIIUX TOIMOYHBIX Ta30B MOXKET MPOU30UTH
B pe3yJibTaTe HENpaBHJIBHOIO IIpoliecca IKCIUTyaTallid M CXKUTaHWS TOIUIUBA:
OO0JBIION TATH (TOIUIMBO AOTOPAET B KUIISTUIBHOM ITy4KE); HAIMYUS HEIUIOTHO-
CTH B Ta30BBIX NEPEropojKax (Ta3spl HANPSAMYIO UAYT IO Ta30X0JaM KOTEIBHOTO
arperara, He OTJaBasl TEILUIOTHI TPyOaM — IOBEPXHOCTSIM Harpesa), a TaKkKe Npu
OO0JNBIIOM THIPABIMYECKOM CONPOTHBICHUH BHYTPH TPYO (32 CHET OTIIOKCHUS
HaKHITH 1 IIJ1amMa).

2. Xumuyecxuil Hedodcoe — qz = (03 /Qg ) -100, %.

IToTepu TEmIOTHL OT XUMHUYECKON HEMOJIHOTHI CrOpaHusl TOIUIMBA, OMpese-
JIIeTCSl MO pe3yjbTaTaM aHalu3a JeTyuux roprouux BemectB H,, CO, CH,; B
YXOAALINX BIMOBBIX TOIIOYHBIX Ta3ax. [[pHYMHBI XMMHUYECKOH HEMOIHOTHI Cro-
paHus: MmI0Xoe cMeceoOpa3oBaHue, HEIOCTATOK BO3IyXa, HU3KAs TEMIIEpaTypa B
TOIIKE.

3. Mexanuueckuii Hedodcoe — qs = (QO4 /Qg) -100, %.

[ToTepu TEIIOTEI OT MEXaHUYIECKOH HETIONHOTHI CTOPAHUSI TOIJINBA, Xapak-
TEPHBI ISl TBEPJOTO TOIUIMBA M 3aBUCST OT JIOJM IIPOBajia TOILIMBA Yepe3 KO-
JIOCHUKOBYIO PEIIETKY B CHUCTEMY IIUIaK030JI0YAAJICHUS, YHOCA YaCTHYEK HEeCro-
PEBIIETO TOIUIMBA C JHIMOBBIMH ra3aMd U IIUIAKOM, KOTOPBIM MOKET OIJIABUTH
YACTHILy TBEPAOTO TOILUIMBA U HE JaTh €H TIOJIHOCTHIO CTOPETH.

4. Ilomepu meniomuvl om HAPYICHO20 OXAANCOEHUS O2PAACOAIOUUX KOH-
cmpykyuil — qs = (Os /Qg ) -100, %.

Bo3HukaioT BBUAY Pa3HOCTH TeMIEpaTypbl HApyKHOM MOBEPXHOCTH TeIN-
JIOTEHEepaTopa U OKpPY’KaroLIEro HapyKHOTo Bo3ayxa. OHU 3aBUCST OT KadecTBa
W30JIMPYIOIINX MaTepualioB, UX TOJIIUHBL J[ns momnepkaHus ¢s B 3aJaHHBIX
npezaenax HeoOXOIUMO 4TOOBI TeMIeparypa HapyKHOW MOBEPXHOCTH TEILIore-
HepaTopa — ero 0OMypoBKH, He mpeBbimana 50 °C.

[ToTepu TEMIOTHI g5 YMEHBIIAIOTCS 1O X0y ABHXKEHUS TOTIOYHBIX T'a30B I10
ra30BOMY TPAaKTy, I03TOMY B TEIUIOI€HEPaTOpe BBEAECHO MOHATHE KO PHUIINEeH-
Ta coxpaHeHus TermioTel @ =1 —0,01gs.

5. Ilomepu c guzuueckoii mennomou winaxa — qs = (Qg / Qll; ) -100, %.

Bo3Hukaror 3a cuet BBICOKOH TeMIlepaTypsl nurakoB mopsiaka 650 °C u xa-
PaKTEepHBI TOJILKO MPU CKUTAHUH TBEPAOTO TOILIHBA.

Tabuuipl pacueTra TEIUIOBBIX MOTEPh, KOI(PPHUIMEHTA MOJIE3HOTO IeHCTBHS
OpyTTO, HaTYpaIbHOTO, PACYETHOIO M YCIOBHOI'O Pacxoja TOIUIMBA TEIUIOreHe-
partopa pUBEICHBI B TJ1aBe 8.

4. TOMOYHbIE U FTOPEJNNIOYHBLIE YCTPOUCTBA




4.1. TOIIOYHBIE YCTPOMCTBA

Tonka — yCTpPOUCTBO, IPEJHA3HAYEHHOE Ul CKUTAHMS TOILIMBA C LIEJbIO
MOJTY4EHHS TEIUIOTHI. TOIKa BHIMOIHSET (PYHKIUIO TOPEHHS M TEIUIOOOMEHHOTO
anmnapaTa — TEIUIOTa U3Iy4YeHUEM U KOHBEKLHMEH OJHOBPEMEHHO IEepEefaeTcsl OT
(bakena ropeHus W MPOAYKTOB CrOPAaHUs K SKPaHHBIM MOBEPXHOCTSIM, MO KOTO-
PBIM LUPKYIUPYET BoAa. Jloms JydrcToro TemiooOMeHa B TOIKE, I/ie TeMIepa-
Typa Tono4HbIX razoB nopsjaka 1000 °C, Goibliie 4eM KOHBEKTUBHOTO, IT09TOMY,
Jale BCEro, IOBEPXHOCTU HArPEBa B TONKE HA3BIBAIOT PAOUAYUOHHBIMU.

Jnst cxxuranus IpUPOIHOTO T'a3a, Ma3yTa U MBUIEBUIHOTO TBEPAOTO TOILIU-
Ba OOBIYHO HCIIOJB3YIOT KaMEpHBIE TOIKH, 00IIas NMPUHIMITHAIbHAS CXeMa KO-
TOpOH IpuBeNieHa Ha puc. 4.1.

B KOHCTpYKIMH KaMEepHOH TONKH MOJYKHO BBIICIUTH YETHIPE OCHOBHBIX
9JIEMEHTA: TONIOUHYIO KaMepy, SKPaHHYI0 IOBEPXHOCTh, FOPEIOYHOE YCTPOUCTBO
U CUCTEMY yJaJIeHHs 1IU1aKka U 307151
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Puc. 4.1. lIpunuunuaabHasi cxeMa KAMEPHOI TONKH:
1 — 00MypoBKa; 2 — GPOHTOBOI M IOTOJOYHBIH IKPaH;
3 —3a7HU U IOIOBBII dKpaH; 4 — JIeBbIi OOKOBOM KpaH;
5 —ropenka; 6 — cucTeMa yaJIeHHs [IUIaKa U 30J1bl;
7 — KOHBEKTHBHAS IIaXTa — Ia30X0; § — maporneperpeBaresb;
9 — BOASIHOM SKOHOMaIt3ep; /() — BO3MyxomoaorpeBaTens; /[ — 6opoB

1. Tonounas xamepa VMM TONOYHBIN 00BEM — MPOCTPAHCTBO, OTACICHHOE
00MYpPOBKOH OT OKpY>Kalomiel cpepl.

O6Mmyposxoll Ha3BIBAIOT OTPAXKACHUS, OTACIIIIOIINE TOMOYHYIO Kamepy U
ra30Xxo0/(bl KOTEJIBHOTO arperara oT BHEIIHEH cpeabl. OOMYypOBKY BBIIOJHSIOT U3
KpPacHOTr0 WJIM AMATOMOBOI'O KHPIIM4Ya, OTHEYIOPHOTO MaTepHaia Wi U3 MeTaj-
JIMYECKUX IIUTOB C OrHEynopaMu. BHyTpeHHSAS 4acTh 0OOMYpOBKHM B TOTKE, MU
@ymepoeka, cO CTOPOHBI TONOYHBIX T'a30B M IIUIAKOB, BBIIOIHACTCS M3 OTHE-
YIOPHBIX MaTE€pPHAJIOB: IIAMOTHOTO KHpIHMYa, NIaMOTOOETOHA M JPYTHX OTHe-
ynopHbIX Macc. OOMYypOBKa U (pyTEpOBKa JOJIKHBI OBITh JIOCTATOYHO TIOTHBIMH,
0c000 BBICOKOOTHEYMOPHBIMH, CTOMKHUMHU K XUMUYECKOMY BO3/IEHCTBHUIO LINIAKOB
1 IMETh MaJbIii KO3 (QUITUEHT TETIONPOBOTHOCTH.

OOMypOBKa MOXKET ONUPATHCS HEMOCPEACTBEHHO Ha (yHAaMEHT, Ha Me-
TaJUTMYECKHe KOHCTPYKINH (KapKac) WM KPEeMUThCA Ha TpyOax SKpaHOB TOMOY-
HOW KaMepsl U Ta30X0A0B. [lo3ToMy CymecTByeT TpH KOHCTPYKINH OOMYpOBKH:
MaccHBHasi — UMEET CBOHM (h)yHIaMeHT; HakapkacHas (oOyerdeHHas) — QyHza-
MEHTa HE UMEET, KPEUTCS Ha METAIUINYECKUH KapKac; HaTpyOHasi — KPEermuTes K
9KPaHHBIM OBEPXHOCTSIM.

Kapkac ciyuT it KperuieHHs W TO/IepKaHusl BCEX JJIEMEHTOB KOTEJb-
Horo arperara (OapabaHOB, MOBEPXHOCTEH HAarpeBa, TPyOOIPOBOIOB, OOMYpPOB-
KM, JICCTHUII 1 TUIOIIAI0K) U TIPEJCTABIAET cOO0H METaIINIeCKue KOHCTPYKINN
O0OBIYHO PaMHOTO THIIA, COEIUHEHHbIE C ITOMOIIBIO CBApDKU WJIM 3aKpEIUICHHBIC
Oontamu Ha GyHIAMEHTE.

2. Dkpannas paouayuoHHas nOGePXHOCMb HAZPe6a BBHITIOIHEHA U3 CTallb-
HBIX TpyO auamerpoMm 51...76 MM yctaHoBieHHBIM ¢ mrarom 1,05...1,1. Dkpansl
BOCIIPUHUMAIOT TEIUIOTY 3a CUeT paJvallii M KOHBEKLUH U NEepelaroT ee BOAe



WIM TApOBOJSHON CMecH, LUPKYIHUPYIOIIUM 110 TpyOaM. DKpaHbl 3allHINarOT
00MYpOBKY OT MOIIHBIX TEIUIOBBIX IOTOKOB.

3. Cucmema yoanenus wiiaka u 3071bl UCTOJB3YETCSl B KAMEPHBIX TOIKaX
TOJIBKO IPH COKMI'aHMU TBEPAOTO MBUIEBHIHOIO TOILIMBA.

4. Topenounvie ycmpoiicmea yCTaHABIMBAIOTCS HA OJHOHW WM ABYX IIPO-
THBOIIOJIOXKHBIX (BCTPEUHBIX) MOBEPXHOCTSX HArpeBa, Ha MOAY, WIM B yriax
Tonky. Ha cTeHax TOmku KoTJIa yCTpauBalOT amMOpa3ypy — OTBEpCcTHE B 0OMy-
POBKE, BBUIOKEHHOE OTHEYIIOPHBIM MaTEPUAIOM, Ky/Ja yCTAHABIMBAIOT BO3IYIL-
HBIH PETHCTP ¥ TOPEIOYHOE YCTPOUCTBO.

Bozoywnwie pecucmpui. Ilpn nroboM Buie TommBa (ra3000pa3zHoe, KHIKOE
WY TIBUIEBHHOE) BO3AYX B OCHOBHOM (KpOME MH)KEKIIMOHHBIX TOPEJIOK) HarHe-
TAeTCsl AYThEBBIM BEHTHJIITOPOM B TOIIKY Y€pe3 BO3AYIIHBIE PETUCTPHI MM BO3-
JyXOHaIlpaBJIsAromiue armaparbl, 4TO 06ecnelmBaeT WHTCHCUBHOC 3aBUXPCHUC U
BBIXOJI (TI0Aa4Yy) TOIUIMBHO-BO3AYIIIHOM CMECH B HamOojee y3KOM CEUCHHH aM-
Opa3ypsI TOIIKK CO CKOPOCTHIO 25...30 m/c.

Bozoyxonanpasnsiowee ycmpoiicmeéo TpencraBiseT co0O# JIOMaTO4HBIN
3aBUXPHUTENIL OCEBOTO THIA C IOJBM)KHBIMH, [T0BOPAYMBAIOLIMMHUCS BOKPYT CBO-
eif ocu stonatkaMy. Bo3Mo)kHa M yCTaHOBKa HETIOJBIKHBIX NMPOQIIIBHBIX JIOHa-
TOK oA yryioM 45...50° K MOTOKy BO3/yxa. 3aBUXPEHHE MOTOKA BO3/IyXa UHTEH-
CUUIIMPYET MPOILIECCH CMECeoOpa30BaHUs U FOPEHHs, HO TIPH 3TOM YBEJINYMBa-
€TCs CONPOTHUBIICHHE M0 BO3AYIIHOMY TpakTy. Hampasisitomue anmaparsl yao0-
HBI JUIl aBTOMAaTHYECKOTO PEryJIMPOBaHUS MPOU3BOAUTEILHOCTH BEHTUIISITOPOB
U IBIMOCOCOB.

Tabnuma pacdyera TONKYU NpUBEeHA B Ii1aBe 8.

4.2. TOPEJIOYHBIE YCTPOHCTBA

B 3aBucumoctn oT BUIa CKHUIacMOr'o TOIUIMBA pas3jindyar0OT MHOXKCECTBO
KOHCTPYKIMI TOPEJIOUHBIX YCTPOUCTB.

1. Tlpu cxxuraHuu TBEpAOrO MBLIEBHIHOIO TOIIMBA MPUMEHSIOT FOPENIKU
cMermmBaroniero Tuma (puc. 4.2).

B am0pasype TomouHON KaMephl YCTaHABIMBAIOT YIIUTKY, B KOTOPOH IbLIE-
Bo3aymHas cmech [IBC (MbIIeBHAHOE TOIUIMBO € MEPBUYHBIM BO3IYXOM) 3aKpy-
YUBAETCS M 10 KOJBIIEBOMY KaHAJy TPAHCHOPTHUPYETCS K BBIXOAY TOPENKH, OT-
kyaa [IBC noctynaer B TOIKy B BHJIE 3aKPYYEHHOTO KOPOTKOro (akena. Bro-
PHUHBII BO3AYX, Uepe3 APYTYyI AHAJIOTHYHYIO YJIHWTKY, MOJAETCS B TOIKY CO
ckopocTbio 18...30 M/C B BHJIE MOIIHOTO 3aKPY4E€HHOTO OTOKA, IJI¢ HHTEHCUB-
HO NEpEeMELINBAETCS C MBUIEBO3AYIIHON CMechio, 0Opasys daken ropenus. [Ipo-
W3BOJUTENBHOCTD TOPENIOK — 2...9 T/4 YroJIbHOH ITBUIH.

2. Ilpu cxurannm MasyTa NPUMEHSIOT (OPCYHKH M Ma3yTHBIE TOPEIKH:
MeXaHWYeCKHe, POTAI[IOHHBIE M MTapOBO3AYIIHbIE (TTapoMexanudeckue). Jlrobas
Ma3yTHas (POpPCyHKaA JOJDKHA UMETh YCTPOHCTBO ISl XOPOIIETo NepeMelInBaHus
TOIJIMBA C BO3JyXOM, YTO JOCTHTaeTCsl MCIIOJIb30BAaHWEM PA3HOTO BHA 3aBHX-
PAOMHX TpHUCIIOCOOTIeHNH — perucTpoB. KoMIutekT Ma3yTHOH (QOPCYHKH C BO3-
JYIIHBIM PETUCTPOM M IPYTUMH BCIIOMOTATENIBHBIMU MPUCTIOCOOIEHUSIMU Ha3bl-
BACTCS MA3YMHOU 2OPENKOU.

BO3IYyX
2o B -~
Puc. 4.2. IpunuunuaiabHas N
CXeMa ropeiKu / |
N j dbaxen
JJIS COKUTAHUS MBLIEBHIHOI0 U U U U /

TBEPOro TOMJIUBA:
1 — xanan nogauu [1BC; T
2 — KOJIbLIEBOM KaHAaI;

nBC
3 — KaHaj BTOPUYHOr'O BO3/1Y-
xa;
4 — obMypoBKa
BO3/IyX
- N
3 l 2 Puc. 4.3. [IpuHnunuaabHas cxema
\ MeXaHn4ecKoii popcyHKH:
MasyT — % daxen dopcy
1 — xaHaJ moJlayu MazyTa;
] y 2 — pacmbUIABAIONIas TOJIOBKA;
~

— 3 — KaHaJ 1ojayu BO3AyXa;



4 — obMypoBKa

Mexanuueckas ¢opcynxa. IlpuHunnuanpHas cxemMa (GOPCYHKH TpPHUBEICHA
Ha puc. 4.3.

ITonmorpetsiit npumepHo 1o 100 °C ma3yt nojn nasienueM 2...4 Mlla no-
CTyHaeT B KaHaj, NepeMellacTcsl B HacaJoK (paclbUIMBAIOIIYIO TOJIOBKY), T/
YCTaHOBJIEH 3aBUXPHTEIb-PACIbUINTENb. B pesynbrare npsMoinHeiiHOe IBHXe-
HUE Ma3yTa M3MEH’ETCsl Ha BpallaTelbHOE, W Ma3yT ¢ OOJBIIOH CKOPOCTHIO
(45...50 m/c) u cUIBHBIM 3aBUXPEHUEM BHIOPACHIBACTCS B TONOYHYIO Kamepy. B
TONIKE Ma3yT B3aUMOJEHUCTBYET C BO3AYLIHOW CPEAON U PacHbUISETCS HA MEIKUE
Kamy. JOCTOMHCTBA: HE HY)KEH Iap, HEeT IBMWXKyluuxcs yacteil. Hemocrarku:
HeoOXoArMa TBOMHAS OYHCTKA Ma3yTa (TpyOas M TOHKas); TPeOYIOTCS MOIIHEIE
He(TeHACOCh; 00pa30BaHNE Harapa; Majblii Auana3oH peryiauposanus (60...100
%). Pacxox mazyra — 0,2...4 1/4.

Pomayuonnasn gopcynxa. llpunnunuansHas cxema (GopcyHKH NpHBEICHA
Ha puc. 4.4.

TormmBo monmaercsi yepe3 KaHall M COIUIO Ha Bpallarollylocs yamry (cra-
KaH), ApoOuTcs U cOpachiBaeTcs B TONOYHYIO Kamepy. /laBneHue torumsa (Ma-
3yta) coctasiuser 0,15...1 MIla, a yanra Bpamaercst co ckopoctbio 1500...4500
00/MuH. Bo3myx mocTynaer BOKpYT YallW Yepe3 KOHYC, OXBAaThIBACT BpAILAio-
IIMIACS TTOTOK Kareib M IepeMemuBaercs ¢ HuM. Pacxox maszyra — 0,1...3.4 1/4.
JlocTonHCTBa: HE TPeOYyIOTCS MOIIHBIC HE(TSHBIE HACOCHI M TOHKAas OYMCTKA
Ma3yTa OT IIpHUMeceil; MHUpOoKuii quana3oH peryauposanus (15...100 %). Henoc-
TaTKH: CJIO’KHAsI KOHCTPYKIIHS U MOBBIIIEHHBIN yPOBEHb LIyMa.
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Puc. 4.4. llppannnuanbHas cxeMa POTAMOHHOM (DOPCYHKH:
1 — xaHaI moJaYu MasyTa; 2 — CoIio; 3 — CTakaH;
4 — KaHaJ MOJIa4YM BO3AYXa; 5 — BEHTHIATOP; 6 — 0OMypOBKa
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Puc. 4.5. IpunuunuaabHas cxeMa NapoBo3AyUIHOH GopcyHKH

Ilapoeo3dywnas unu napomexanudeckas Gopcynxa. IlpuHuunuanbHas
cxeMa (OpPCYHKH MPHUBE/ICHA Ha puc. 4.5.

TormBo nogaeTcst B KaHaj, 0 BHENTHEH ITOBEPXHOCTH KOTOPOTO MOCTYTIa-
et nap (masnenuem 0,5...2,5 MIla) nnn cxateiid Bo3ayx. [lap BeIXOJUT K3 KaHa-
na co ckopocthio 10 1000 M/c 1 pacnbuISeT TOILIMBO (Ma3yT) Ha MeNbYailnue
yacTU4KU. [IpupoHelii ra3 Takke NOCTyHaeT IO KaHaly B TONKy. Bo3nyx Ha-
THETaeTCs B TOIKY BEHTHISITOPOM uepe3 aMOpasypy.

3. Ta3oBble ropenku. I'azoropenounslie ycTpoicTBa (rOpenky) NpeaHa3Ha-
YEHBI AJsI MOJAa4Yl K MECTY TOPEHHUs (B TONKY) Ia30BO3AYIIHON CMECH WU pa3-
JIENBHO Ta3a M BO3AYXa, YCTOMWYMBOTO CKHUTAHWS W PEryJHUpOBaHUS IIpolecca
ropeHus. OCHOBHOM XapaKTEPUCTHKOM SIBISICTCS MENio8asi MOWHOCMb 20PeKUL,
T.€. KOJIMYECTBO TEILIOTHI, BBIAENISAEMOE IIPH MOJTHOM CXKUTAaHHHU a3a, HOAaHHOTO



yepe3 ropenky, U ONpeeNnseTcs: IPOU3BEACHUEM PacXoa ra3a Ha ero HHU3IIYI0
TEIUIOTY CTOPAHUSL.

OCHOBHBIE TIapaMeTpbl TOPEJIOK: HOMHHAJIbHASL TEIUIOBas MOIIHOCTh, HO-
MHHAJIBHOE JIaBJICHHE Tra3a (BO3[QyXa) Mepes TOpeaKod, HOMHUHAIbHAs OTHOCH-
TeNbHas JANMHHA (akena, Kod(QUIHEHTH IPeAeTbHOTO H Pabodyero peryInpoBa-
HUSI TOPEJIKH TI0 TEIUIOBOIM MOIIHOCTH, yJeJbHAasi METaJUIOEMKOCTb, AaBJIEHHE B
KaMepe CropaHus, IIyMOBasi XapaKTEepUCTHKA.

CyILecTBYIOT TPH OCHOBHBIX METOJIa CXKMraHUs rasa [26].

1) Aughgpy3uonnwiii — B TONKY Ta3 U BO3AyX B HEOOXOIMMBIX KOJIMYECTBAX
MOJA0T Pa3/eNbHO, a CMEIIEHHE IPOUCXOANT B TOIKE.

2) Kunemuyeckuti — B TOPEJIKY IIOAIOT MOJHOCTBIO MOJTOTOBJICHHYIO Ta-
30BO3YIIHYIO CMECh C M30BITOYHBIM KOJIMYECTBOM BO31yxa. Bo3ayx cmermBa-
€TCsl C Ta30M B CMECUTEISIX, U CMECh OBICTPO CropacT B KOPOTKOM CIIa00CBETA-
IIeMCs IUTAMEHH ITPH 00s13aTeIbHOM HAJIMYUH CTa0MIIN3aTOPa TOPEHNUSI.

3) Cmewannvlii — B TOPEJKY MOJAIOT XOPOIIO MOJTOTOBJICHHYIO CMECh ra-
3a ¢ BO3AYXOM, cojieprKallyto Toibko dacTh (30...70 %) Bo3nayxa, He0OX0IMMO-
rO JUIsl TOPEHHs. DTOT BO3/yX Ha3bIBAIOT MEePBUYHBIM. OCTaNbHON (BTOPUYHBI)
BO3/yX IOCTymaeT K ¢akeny (ycTeio ropenku) mytem andpoysnu. K aToit xe
TpYIIE OTHOCAT TOPENKH, y KOTOPBIX Ta30BO3AYIIHAS CMECh COJCPKUT BECh
BO3/1yX, HEOOXOJUMBIN sl TOPEHHS, M CMEIICHNE NMPOUCXOANUT U B TOPEIIKE, H
caMoM (axerne.

Hanuune yCTOMYMBOrO INIaMEHH ABISETCS BaXHEHWIIMM yCIOBHEM HAJEXK-
HOW M Oe3omacHOW pabOTHI KOTENBHOTO arperara. [Ipu HeyCTOMYNBOM TOpEHUH
IIamMsi MOXKET IIPOCKOYUTh BHYTPb FOPEJIKH MM OTOPBAThCs OT HEE, UYTO MpPUBE-
JIET K 3ara30BaHHOCTH TOIIKH M Ta30X0JIOB U B3PbIBY I'a30BO3/YIIHON CMECH IPH
MOCIIEAYIOIEM TIOBTOPHOM pozxkure. CKOpOCTh PacipoCTpaHEHHs IIIaMEHH LIS
pa3IMYHBIX T'a30B HEOJMHAKOBa: HamOombinas 2,1 M/C — JuIsi CMECH BOJOPOAA C
BO3/1yX0OM, a HauMmeHsbas 0,37 mM/c — 1 cMecu MeTaHa ¢ Bo3ayxoM. Ecin cko-
POCTH T'a30BO3YILIHOTO MOTOKA OKAXETCSI MEHbIE CKOPOCTH PAaCHpPOCTPaHEHHS
IUTAMEHH, TIPOUCXOINUT HPOCKOK NIAMeHU B TOPENKE, a €CIH OOJbIIe — 0mpulg
nIAAMEHU.

ITo criocoOy momaun BO3yxa Ul TOPEHUS PA3INYAIOT CIIEAYIONINE KOHCT-
PYKIHH TOpENoK [26].

1. T'openku ¢ mocTymieHHEM BO3AyXa K MECTY TOPEHUS 3a CUET pa3pexe-
HUSI B TOIIKE, CO3/1aBAEMOT0 ABIMOBOI TPyOO MU IBIMOCOCOM, MM KOHBEKIUH.
CmemeHue ra3a ¢ BO3yXOM IPOUCXOAMT HE B TOpEIIKE, a 3a Heil, B amOpasype
WIN TOINKE, OJJHOBPEMEHHO C IMpPOLIECCOM ropeHus. Takue ropeikd Ha3blBaroT
Ough@ysuonHsiMu, OHA PABHOMEPHO MPOTPEBAIOT BCIO TOIKY, HMEIOT MPOCTYIO
KOHCTPYKIIHIO, pab0TaloT OeciryMHo, (hakea yCTOWYHB [0 OTHOIICHHIO K OTPHI-
BY, IPOCKOK IUITAMEHH HEBO3MOJKEH.

2. Topenku ¢ MHKEKIMEH BO3/yXa ra3oM, WIH uHcekyuonnsie. [TpnHun-
MUaJIbHAs CXeMa MH)KEKIIMOHHOW TOPEIIKH ITpHBeieHa Ha puc. 4.6.

Puc. 4.6. [IpuHunnnanbHas cXxeMa HHKEKIINOHHOW TOpeJIKN:
1 — xaHai mogayu ras3a; 2 — coruio; 3 — KaMmepa CMEIICHHUS;
4 — muddysop; 5 — paccexkarens
Ctpys rasa, IOCTYNAIOIIETO U3 Ta30IPOBOAA IO AABJICHHUEM, BHIOpAChIBa-
eTCsl U3 OJHOTO WM HECKOJBKUX COIUI C OOJIBINOI CKOPOCTBIO, B PE3yJbTaTe
CKOPOCTH MOTOKAa YBEIIMUMBAETCS, a JABJICHUE B KaMepe CMELICHUs] CHIKAETCS.
3a cyeT pa3pexeHust B Kamepe Hapy>KHbIH BO3/yX IOACACHIBACTCA (MHKEKTUDY-
€TCs) B TOPENKY M P ABIKEHHUH IT0 KaMepe CMemnBaeTcs ¢ ra3oM. OObeMHBIH
pacxo HHXXEKTHPYEMOT'O BO31yXa PEryJHpyeTcs MOJI0KEHHEM KOJbLia, KOTOpOoe
BpalaceTcsa Ha p63b6e, YMEHbIIAA WKW YBCIWMYUBAsA MPU 3TOM CECUCHUEC MEKIY



KOJBLIOM M 00MypoBKoii. CMech Ta3a u BO3IyXa MPOXOAUT KaMepy CMEUICHHUS
MOCTYTIaeT B €ro PACHIMPSIONIYIOCS YacTh — TUQPQPY30p, TIe CKOPOCTH CMECH
CHIXAeTcs, a JaBJIeHWe MpU 3TOM BO3pacTaer, MOCjie Yero ra3oBO3AYyIIHAs
CMECh IPOXOINUT Yepe3 PacIpeleIUTENbHYI0 PEIIETKY — pacceKaTenb, WiIH I0-
CTYIIAeT B KOJUICKTOP C OTHEBBIMU OTBEPCTHUSAMH H IOMAAAET B TOMKY, TIe Cropa-
€T B BUJIC MAJICHBKUX T'OJIy00BaTO-(HOIETOBBIX (DAaKEIOB.

3. Topenku ¢ MHXKEKLHUEH ra3za BO3AyXOM. B HUX I MHXKEKIHH Ta3a uc-
MTONIB3YETCSl SHEPTHSI CTPYH CXKATOTO BO3IyXa, CO3IaBaEMOTO BEHTHWIATOPOM, a
JIaBJIEHHUE Ta3a nepej Topeskoil NoaAepKUBAETCSI HOCTOSTHHBIM € MOMOLIBIO CIie-
LUaIbHOTO peryisitopa. JJocTOMHCTBA: Mmojaya ra3a B CMECUTENIb BO3MOXHA CO
CKOpPOCTBIO, ONM3KOI K CKOPOCTH BO3/yXa; BO3MOXHOCTH HCIOJB30BAHUSA XO-
JIOHOTO WJIM HAarpeToro BO3JyXa ¢ MepeMEeHHbIM JaBieHueM. Henocrarok: uc-
10JIb30BAHHE PETYIIATOPOB.

4. Topenku ¢ MPUHYAWUTENHFHON MOAa4yei Bo3ayxa 0e3 mpeaBapUTEIBHOMN
MTOITOTOBKH Ta30BO3MYITHON cpenpl. CMeleHne ra3a ¢ BO3AYXOM IPOUCXOINT B
mporecce ropeHust (T.e. BHE TOPEJIKH), M JUIMHA (Dakeiga ompenesiser IMyTh, Ha
KOTOPOM 3TO CMEIIeHHe 3aKkaHuuBaercs. [y ykopoueHus (pakemna ra3 mogaroT B
BHJE CTPYEK, HAIPABJICHHBIX O] YTJIOM K TIOTOKY BO3[yXa, OCYIIECTBILIIOT 3a-
Kpy4HMBaHHE MOTOKA BO3/yXa, YBEIUUMBAIOT PAa3HUILY B JaBJIEHUSX raza U BO3-
ayxa u T.11. [To MeToay moAroToBKMA CMeCH, AaHHbIe TOPEIKH SBISIOTC Tuddy-
3MOHHBIMH (IIPOCKOK TNIAMEHH HEBO3MOXKCEH), OHU IIPUMEHSIOTCS KaK pe3epBHEIE
[IpU NepeBOjie OJHOIO TOIUIMBA Ha Jipyroe B komiax JKBP, B Bune mogoBbix u
BEPTUKAJIBHO-UICIICBLIX.

5. Topenaku ¢ NpUHYIUTENBbHON MHOJavyed BO3AyXa M MIPEIBAPUTEILHOM
MOATOTOBKOW T'a30BO3IYIIHON CMECH, WU 2azomazymuvle copeaky. OHU UMEIOT
HAUOOJIBIIIEE PACIPOCTPAHCHHUE U 00ECIICUNBAIOT 3apaHee 3aJaHHOE KOJIMYESCTBO
CMECH JI0 BbIXOJa B TONKY. 1'a3 mojaercs yepes psAl Lesleld Ui OTBEPCTUH, OCH
KOTOPBIX HAaIpaBleHBl IO YTIIOM K IMOTOKY Bo3ayxa. s WHTeHCH(UKAIIH
mporecca cMeceo0pa3oBaHusi U TOPSHUS TOIUIMBA BO3MYX K MECTY CMEIICHHUS C
ra3oM MOAAIOT 3aKPYYEHHBIM ITOTOKOM, JUIS YErO MCIOJIB3YIOT: JIOMIATOYHBIE all-
mapaTtel ¢ TMOCTOSHHBIM WM PETYIHPYEMBIM YTJIOM YCTaHOBKH JIOTIATOK, YIIH-
TOYHYIO (POpMy KOpITyca TOPENKH, TAHTCHIIUAIBHYIO M0J[ady WIH TaHTCHIIUATb-
HBIC JIONATOYHBIC 3aKPYIHBATEIIH.

4.3. TA3OBBIE 3ATIAJIBHBIE YCTPOMCTBA

I'a30Bble 3amanbpHBIE YCTPOMCTBA NMPEJHA3HAUEHBI U PO3XKHIAa OCHOBHBIX
TOPEJIOK M KOHTPOJISI HATMYUS TTaMeHH. VX MOXKHO pa3einTh:

¢ [0 IPUHLUITY YCTAHOBKHU — IEPEHOCHBIE M CTAL[IOHAPHBIE;

® 10 METO/Y 3aKHTaHus — py4HbIe (OT ropsiel CIMYKH, XKryTa, Oymart)
U 3JIEKTpUYEcKHe (OT UCKPBI, pacKaJIeHHOH CUpan);

e 10 crocoby mojmauu Bo3ayxa — AUG((GY3MOHHBIE, WHXKEKIMOHHBIE, C
[IPUHYJUTENILHOM oJauel BO3yXa, C aKTUBHOM BO3AYLIHON CPELOH;

e 10 (QYHKIMOHATHFHOMY Ha3HA4YEeHUIO — 0e3 KOHTPONA (akela ¥ C KOH-
TpoJIeM;

® 10 yCIOBHSM PabOThI — ISl TOMOK C Pa3peXEHHUEM M TOINOK C HaJty-
BOM (M30BITOYHBIM JTABJICHUEM B TOIIKE).

1. [Ilepenocnvie 2azosvie 3ananbhuky COETUHAIOTCS C Ta30IPOBOJOM PE3H-
HOTKaHeBbIMU nutanramu. LlTyrnep Ha ra3onpoBose U 3aNadbHUK TOJDKHBI IMETh
HakaTKy (IJIs1 HaTSATMBaHMs KOHIIA IIUIaHra), a Ha ra30IpoBo/Ie /10 IIJIaHra 00s13a-
TeJIbHAa YCTaHOBKa OTKJIFOUAIOIIEero KpaHa. J[is BBeieHUs 3alajibHUKa B TOIKY B
KJIaJIKe 0OMYPOBKH JOJKHO OBITH OTBEPCTHE AUAMETPOM d > 50 MM.

Jlist TOMOK, paGoTAOIINX ¢ Pa3peskeHHeM 10 8 Krc/M> (MM BOJ. CT.), TIpH-
MEHSETCsI OAHO(AKENbHBIM 3aNaJbHUK CPEIHEr0 WM HHU3KOro nasieHus. OH
MpPeCTaBIsieT co00i TOpPeNKy ¢ YaCTHYHON MHXEKIHMeH Bo3ayxa. ['a3 BBEIXOIUT
U3 COIlIa, MOJCACHIBAs BO3/yX Yepe3 OTBEPCTUS B KOpIIyce WHXKEKTopa, oOpa-
3yHoIasics ra30BO3/yIIHAS CMECh IPOXOANUT CMECHTENb U BBIXOAUT U3 OTHEBOTO
HacaJlka B 3aIIUTHBIN KOXKYX ¢ OTOOPTOBKO, T/Ie HAUMHACTCS TOpeHue rasa. [Ipu
W3MEHEHHWHM JIaBJIEHHWS M COCTaBa ra3a B 3allalbHUKE HEOOXOAMMO HW3MEHUTH
TOJIBKO AUaMETP COILjIa. HpI/I HaJIMYUU B TOIIKC 1/136]>ITO‘[HOF0 JaBJICHUA 3allajib-
HUK JIOJDKEH BBIAABaTh IMOJHOCTHIO HMOATOTOBICHHYIO Ta30BO3AYIIHYIO CMECh,
4TO 00ECIIeUunBAETCs IPU CPEHEM JaBJICHUH I'a3a B WHXKEKIMOHHOM 3araibHH-
Ke, a IPY HU3KOM — B 3allaJIbHUKE C IPUHYAUTEIbHOM NoAa4Yel Bo3ayXa.



2. Cmayuonapmwili 3anaipbHuK TOBBIIIAET OE30MMACHOCTh U 00JIeTdaeT po3-
KUT OCHOBHOU ropenku. Daxen MOJDKEH OBITh YCTOMYUBBIM Ha BCEX PEKIMAaX
paboThl arperara, HaJle)KHO HOKHraTh I'a30BO3IYIIHYI0 CMECh OCHOBHOH IO-
PEJIKH, JIETKO 3a)KHUTaThCA MEPEHOCHBIM 3aMaIbHUKOM WIIH JJIEKTPHYECKHM yCT-
potictBoM. CTaniOHapHBIN 3aMalbHAK MOXKET OBITh: OTHEIHHBIM OJIOKOM Ta30-
BOM TOPENKH WIIM €€ 4acTblo; OAHO(AKEIBFHBIM WM MHOTO(AKEIbHBIM; BKIIIO-
4aThCsl OT OCHOBHOM TOpeNiKU (B MEpUOJ PO3XKHUIra) Win paboTaTh MOCTOSIHHO;
3KUTAThCS IEKTPUIESCKH WIH IUCTAHIIMOHHO. ['a3 K crammoHapHOMY 3amaiib-
HUKY IT0/IaI0T OT T'a30MIPOBO/IA 10 3aIIOPHBIX YCTPOHCTB OCHOBHOM T'OPEJIKH.

IIpuMeHsIOT 3anaJIbHUKY:

a) C PYYHBIM 3aKHUTaHHEM, O€3 KOHTPOJIS TUIaMeHH — B BHJIE TPYOOK ¢ Tpo-
CBEPJICHHBIMU B HUX OTBEPCTUSIMH BIOJIb OCH (TPYOKH «OEryILEero OTHs»);

0) C IJEKTPUUYECKUM 3aKUTAHUEM, 0¢3 KOHTPOJIS IJIAMEHH — OCHOBHOMH T10-
TOK Ta30Bo3aymHoi cMecu (90 %) mocTynaer U3 CMECHTENs K YCThIO 3anaibHU-
Ka, a OCTaJIbHAsI YaCTh CMECH MOCTYIIACT U3 CMECHUTENS B KaMepy 3)KUTaHUs, TIC
BOCIJIAMEHSAETCSI OT UCKPHI cBeul HanpspkeHueM 10 kB;

B) C JJIEKTPHYECKUM 3aKUTAaHHEM M KOHTPOJIEM IUIAMEHH — 3alajbHo-
3amuTHEIe ycTporicTBa (33Y), mpeaHa3HaYCHHBIC I aBTOMATHYECKOTO WIIH
JMCTaHIIMOHHOTO PO3YKHTa Ta30BBIX U Ma3yTHBIX I'OPENIOK, B KOMIUIEKT KOTOPBIX
BXOJUT YHPABJIOMUN TPHUOOp C JAaTYMKOM, OCYIIECTBILIONIMKA KOHTPOIB, 3a
HAIMYAEM B TOIIKE (paKena.

Taxke MPUMEHSIOTCS 3JIEKTpO3anajbHUK D3 WM 3aralibHO-KOHTPOJIbHAS
ropenka tuna 3K-H. OcHOBHBIE MOKa3aTenu 3anajlbHO-3AIIUTHOTO YCTPOMCTBA
tuna 33Y npuseneHs B [12, Tadn. 7.60].

4.4. TASBOMA3YTHBIE I'OPEJIKHA

B nacrosmee Bpems Ha BonoTpyOHbIX KoTinax (AE, JIKBP) u Bomorpeiusx
arperatax (KB-I'M) ycraHaBmuBaroTCS ra30Ma3yTHBIE TOPEIKH PA3IMIHBIX KOH-
CTPYKLIMH, YIOBIETBOPSIONINE TPEOOBAaHNUSIM SKOHOMHYHOM M Oe30macHON dKC-
IUTyaTanuy. [ TaBHBIM IIPU 3TOM SBISIETCSI OOECIICUCHNE TPUMEPHO PAaBHOTO Ka-
YecTBa CXKUTaHWA U JUIMHBI (pakena Ha 000MX BUAAX TOIUINBA (IIPUPOAHOM Ta3e U
MasyTe).

I'a3oma3yTHBIE TOpENKH HPEACTaBIAIOT cOOOM KOMIUIEKC M3 ra3oBOH Tro-
PETKH M Ma3yTHOH (OPCYHKH M B 3aBHCHMOCTH OT KOHCTPYKLHMH IpeAHa3HAYe-
HBI JIJIs1 Pa3JIeNIbHOTO WIIM COBMECTHOTO CHKUTAHHMS Ta30BOTO U JKUJIKOTO TOIUIMBA.
JJis1 yCTaHOBKH TOPEJIKH BO (PPOHTOBON CTCHKE (OOMYpPOBKE) KOTJIa BBITOJHSIIOT
ambpasypy.

B Temmoreneparopax JJKBP nambompiiee pacrpocTpaHeHHE MTOTYyYHIN KO-
poTtkodakenpHble ra3oMa3yTHble ropenakd I'MIT u ux MonepHU3MPOBaHHBIN Ba-
puaat 'MI'M, ycTaHOBKA KOTOPBIX IMOKa3aHa Ha puc. [121, a ocHOBHBIE XapaKTe-
PUCTHKH TIpUBEICHH B [12, Tabmn. 7.52].

T'openka I'MI'M ornuuaercs or I'MIT ycTpoHCTBOM ra3oBOro Hacajka,
MMEIOIIETO /1B Psi/ia Ta30BbITyCKHBIX OTBEPCTHH, HAIPABICHHBIX 1O yTioMm 90°
JpYT K APYTy, KOTOpbIE 3aKpy4MBAIOT IIOTOK IEPBUYHOIO U BTOPUYHOTO BO3/Y-
Xa, 4To obecnieynBaeT CHWkeHHe koadduimenra n3opiTka Bozayxa 1o 1,05, mo-
Bermenue KIIJI xotna Ha 1 %, a Taxke yIydlaeT ero 3KCIUTyaTallMOHHBIC TTOKa-
3aTeNH.

[Tnomans cedeHust TpyOOIPOBOJA BTOPUYHOTO BO3JyXa NOJDKHA OBITH B
1,5...2 pa3a 6omnplie IOMAIN CeYEHHUs MaTpyOKa MEPBUIHOTO BO3LyXa TOPEIKH.
[Tpn ycraHOBKE Ha KOTJIE€ HECKOJBKO TOPENOK UX MPOU3BOIUTEIBHOCTD PETyIIH-
PYIOT U3MEHEHHEM TEIUIOBON MOIIHOCTH BCEX TOPENIOK OJHOBPEMEHHO, TaK Kak
BKJIFOUEHHE WIIM OTKJIIOUEHHE YacTU TOPENIOK IIPUBOIUT K UX MEPETPEBY U BBIXO-
Iy U3 CTPOsI OCTaBIIUXCS B paboTe. PerynanpoBaHne TEmIOBOH MOIIHOCTH IPO-
M3BOAMTCS. U3MEHEHUEM PACXOAa TOILUIUBA U KOJIMYECTBOM COOTBETCTBEHHO BTO-
PHYHOTO Bo3/1yxa (IMbep MepBUYHOTO BO3yXa OTKPHIT IIOJIHOCTHIO).

VYerpoiictBo ropenku ['MI'm npuBeneso Ha puc. 1122, a. 'a3omasyTHas ro-
penka 'MI'M COCTOMT W3 Ta30BO3AYIIHOW YacTH [, Mapo-MeXaHW4eckoil (op-
CYHKH 6, JONATOYHBIX 3aBUXpHUTENEH MEPBUYHOTO 5 U BTOPUYHOTO 2 BO3IYyXa,
MOHTKHOM IUTUTHI 3 CO CTAKaHOM 7 AJIsl yCTAHOBKH 3alalIbHO-3aIIUTHOTO yCT-
POMCTBa M 3arIylIKH Il 3aKpbIBaHKsI ()OPCYHOUHOTO KaHaia MpH CHATHU (op-



CyHKH. 3aKpyTKa BO3[yXa B TOPEIKE OOOMMH PETUCTPaMH IPOU3BOIAUTCS B OJHY
CcTOpOHY (TIPaBOTO WJIM JICBOTO BpAIICHUS B 3aBHCHMOCTH OT KOMIIOHOBKH 3a-
Buxpurelsi). B kadectBe crabwimzaTopa IJIaMEHH HMCHOJIB3YETCS KOHUYECKHN
KEpaMU4eCKUI TYHHEIb 4.

3aKuraHue TOPENKH MPOM3BOIAT IMPH 3aKPBITHIX BO3AYIIHBIX IIHOEpax:
IUIAaBHO OTKPBIBAIOT 3aIIOPHOE YCTPOHCTBO HA ra3onpoBOJE, IOCE BOCIUIaMEHe-
HUS ra3a — mubep MepBHYHOIO BO3AyXa, a 3aTeM C MOMOMIBI0 mIrdepa BTOpHY-
HOTO BO3IyXa M PETYJIHPYIOUIET0 YCTPOMCTBA HA Ta30MpPOBOJE yCTAaHABIUBAIOT
3a7aHHbI pexnM. Bo m3bexxanue oTpeiBa (hakena mpu IMycKe TEIIoBask MOII-
HOCTb TOPEJIKK HEe J0JDKHA MpeBbImath 25...50 % OoT HOMUHAIIbHON MOIIHOCTH,
a JaBJeHHE Ta3a IOJDKHO OBITH OOJIbINIE JaBJICHUS BTOPHYHOTO Bo3ayxa. [Ipm
paboTe TopenKH Ha ra3e Ma3yTHyIO (JOPCYHKY yIaJsIFOT U3 TOIIKH, a TOPIIEBOE
OTBEpCTHE KaHajla 3aKPbIBAIOT 3arTyIIKOM.

VYcerpoiictBo MazyTHOH opcynku 'MI'M mpuBeneno Ha puc. 1122, 6. Ma-
3yT nox maieHuem 1,25...2 MIla mo BHyTpeHHEH TpyOe GOPCYHKH ITOIBOAUTCS
K paclbLIMBaIOIIEil TOJIOBKE, TE MOCIe0BaTENbHO YCTaHOBJIEHBI: Iaiiba pac-
npeaenuTenbHas § ¢ OTBEPCTUAMHU (OT OJHOTO J0 JABEHAIATH), a TAKKE 3aBUX-
PUTETHN — TOIUTUBHBIN 9 U mapoBoii /(), IMEIomre 0 TPU TaHTCHIIMAIHHBIX Ka-
Hana. [laii0a 1 3aBUXpHUTENN KPEIsATCs ¢ MOMOIIBIO HaKUIHOH raiiku / /. Mazyt
MIPOXOJMUT Yepe3 OTBEPCTHUs PACIPENEIUTEIBHON IIAi0BI, Jajee M0 TaHTeHIH-
aNTBbHBIM KaHaJlaM TOTIafiaeT B KaMepy 3aBUXPEHHS M, BBIXOIS Yepe3 COILIOBOE
OTBEPCTHE, PaCIbUIAETCS 33 CUET EHTPOOEKHBIX cHIl. [IpH CHIDKEHNH TEIIOBOH
MotHOCTH 70 70 % OT HOMHUHAJIBLHOM MO HApPYKHOU TpyOe (HOPCYHKH MOAAETCS
rnap, KOTOpbIM yepe3 KaHajbl HAKUJAHOW TallKyM MPOXOJUT K KaHajlaM MapoBOTO
3aBUXPUTENS U, BBIXO/S 3aKpYYEHHBIM MOTOKOM, YYacTBYET B IIPOIECCE PACIIbI-
JIUBaHUA Ma3yTa.

[Ipu mepexoie ¢ ra30BOro TOILIMBA Ha KUAKOe (Ma3yT) B OPCYHKY Hpel-
BAapUTENBHO MOAAIOT TMap, 3aTeM Ma3yT mnoj nasienwem 0,2...0,5 MIla. Ilocne
€ro BOCIUIAMEHEHHUs OTKJIIOYAIOT ra3 M perynupyroT pexuM. s mepexona c
JKUJIKOTO TOILIMBA HAa Ta30BO€ CHUXKAIOT AaBieHne Mazyta jo 0,2...0,5 MIla u
MIOCTENeHHO MojaroT ra3. Ilocie BocmiaMeHeHus ra3a ImpeKpalaroT 1nojady Ma-
3yTa ¥ yCTAaHABIUBAIOT 3aJJaHHBIA PEIKUM.

[lepen po3XUroM Topesky Ha Ma3yTe CIeAyeT IPOBEPUTH MOJIOKEHHE Ma-
3yTHOH (DOPCYHKH W IPOIYThH €e mapoM. [lepBoHaYaIEHO POIKUT PEKOMEHIYET-
Cs1 IPOM3BOIUTH Ha Ta3e WM JITKOM TOIUIMBE (IM3EIbHOE TOIUTUBO, KEPOCHH).
[Ipu UX OTCYTCTBHH PacTOINKY MPOHU3BOIAT APOBAMHU C IOCIEAYIOMIAM IEpexo-
noM Ha MasyT. IIpu pabore ropemnok Ha Maszyte B mpezenax 70...100 % ot Ho-
MHUHATBFHON TEMJIOBOI MOIIHOCTH, JOCTATOYHO MEXaHHYECKOTO paCIbUICHHS
Ma3yTa, a Ha Oojee HU3KUX Harpys3kax (Menee 70 %) g pachbUIeHHs TpHUMe-
HAIOT map nox gasienueM 0,15...0,2 MIla. Pacxon mapa okosno 0,3 kr Ha 1 kr
MasyTa. {7 pacnbuieHHs HEe PEeKOMEHIYyeTCsl MCIOJh30BaTh Iap C BBICOKOM
BJI@XXHOCTBIO (YBEJIMUEHHE BIAXXHOCTH CHMIKAET KaueCTBO PACIbIIICHUS) U Map ¢
temnepatypoit 6omee 200 °C (Bo3pacTaeT OMacHOCTh KOKCOBAHHS PACIBLINTE-
nen).

lNopenxy I'MI'M BBIKITIOUAIOT MJIaBHBIM, MPOTIOPLHUOHAIBHBIM YMEHbBIIICHH-
€M IO0Ja4M TOIUIMBAa M BTOPUYHOTO Bo3ayxa. Ilocie moHOro mpekpamieHus mo-
Jlay¥l TOIIMBA BO3JyX JOJDKEH ITOCTYIATh B TOPENKy s oxiaxaeHus 10...12
MuHYT. [lociie 3TOro MOTHOCTBIO 3aKPBIBAIOT IHOEP BTOPUYHOTO, a 3aTeM IIep-
BHYHOTO BO3yXa M BRIHUMAIOT (POPCYHKY M3 TOPEJIKH IJIS TOTO, YTOOBI B TOIIKE
He 00pa3oBayiach ra30BO3IYIIHAS, OTHEOTIACHAS CMECH.

YMeHblIeHHEe yIila PacKpBITHS TYHHEIs, HeIpaBUIIbHAs yCTaHOBKA FUTH 3a-
copenue (POPCYHKH MPU CIKUTAHUU Ma3yTa CIoCOOCTBYIOT 00pa30BaHHIO KOKCA B
TyHHEJIE, BUOpAIUU U POCTY COIPOTHBIICHHUS TOPETIKH 110 BO3AYXY.

B xornax IE ycranasnuBatot ropenku I'M mwnu I'MII, koHCTpyKIIMu KOTO-
PBIX OJMHAKOBBI, a OCHOBHBIE XapaKTePHCTHKH JaHbl B [12, Tabm. 7.53]. Ha
(pOHTOBOI CTEHE Ka)XJIOT0 KOTJIa paclojioxkKeHa 0/IHa TopesKa, KoTopas KperuT-
csl ¢ moMonIpio crieruanbHoro ¢ianna. OTeeperne, oOpasyromieecs IpH CHATHH
(raHIa ¢ 3aBUXPUTEIIEM, HCIIOJIB3YETCs B KAUECTBE Jla3a.

OO6muwmit Bux ropenku ['M npuseneH Ha puc. [123. Yron packpeitus amOpa-
3yp s roperok I'M — 50°, obmas mmmHa aMOpasypsl — 250 MM, DUIHHAPUYIE-
ckoif wactr — 115 mm. I'openka cocront u3 popcyHouHOTO Y3714, IepudepuitHon
ra30BOH YaCTH U OJHO30HHOTO (IJIs1 BCeX Toperok I’ M) BO3ayXOHAPaBIISIONIETO



ycrpoiictBa. B ¢dopcyHouHbIl y3en BXOOUT mapo-MexaHudeckas (OCHOBHas)
¢dopcyHKa /, pacIoIoKeHHas 110 OCH TOPEJIKH M YCTPOHCTBO 2, CMEIIEHHOE OT-
HOCHUTEJBHO OCH, IIPe/lyCMaTpHBalollee YCTAHOBKY CMEHHOM (hOpCYHKH, KOTOpast
BKJIFOUAETCS] HA HENPOJOIDKUTENILHOE BPEMsi, HEOOX0AUMOe JUIsl 3aMEHbl OCHOB-
HOU QOPCYHKH.

l'a3oBasgs uyacTb ropesnkH COCTOMT U3 Ta30BOTO KOJIBLEBOIO KOJUIEKTOpa
3 IpsAMOYTONBEHON (hOPMBI (B CEUEHHH) C Ta30BBITYCKHBIMH OTBEPCTHSIMU U MO~
BoasAmier TpyOrl. K Topiy KojutekTopa mpruBapeH KOJbIEBOH 0001 MOTYKPYTIIOHN
¢dopmbl. BHyTpH KomiekTopa uMeeTcst pa3enuTeNnbHas odbedalika, KoTopas CIio-
coOcTByeT Oojiee paBHOMEPHOMY pacIipeieIeHHIO ra3a Mo KoJuiekrtopy. Bosmy-
XOHATPaBIIAOIIEe YCTPOUCTBO 4 MPECTaBISIET COOOH JIOATOYHBIN 3aBUXPHUTENb
OCEBOT'0 THIA C HETOJBIKHBIMH MTPOQUIBHBIMH JIOTIATKAMH, YCTaHOBJIEHHBIMU
mox yriom 45°. Bo3ayX, mocTynaromuii 1mo BO3AYXOBOAY, OTPAaHUYEHHOMY
(pOHTOM 5 KOTJIa W METAJUIMYECKOH CTEHKOH 6, MeNUTCS Ha JIBa MOTOKA: Mep-
BUYHBIN HAIPABJISIETCS B BO3LYLIHBIH KOPOO 7 TOPEIIKH, 3aKPYUHUBACTCS B 3aBHX-
putene 4 Y, CMEMIMBAsCh C Ia30M, Y4acTBYET B MPOLECCE CHKUTAHMS B NEPBOH
MOJIOBUHE (hYyTEPOBAaHHOW KaMephl CrOpPaHUs KOTJIA; BTOPHYHBIA BO3AYX IOCTY-
IaeT B KaMepy CropaHus yepes ILiejlb, 00ecreyrBas II0JIHOE CropaHKe Ta3a.

MasyTHble GOPCYHKH MOTYT OBITh TApO-MEXaHWYECKHE WM aKyCTHYECKHE.
[Tapo-mexannueckne (GOpCyHKH KOHCTPYKTUBHO MACHTUYHBI (POPCYHKaM Tope-
gok I'MI'm (puc. I122). Akycruueckue (GOPCYHKH OTIMYAIOTCS OT Hapo-
MeXaHM4YeCKUX (OPCYHOK OTCYTCTBHEM IIaPOBOTO 3aBUXPHTENS,, KOTOPBIH 3ame-
HAETCS CHELMAIBHOM BTYJIKOM.

[Tapo-mexaHnueckas (OpPCYHKa COCTOMT W3 PACHBUIMBAIONIEH TOJIOBKH,
CTBOJIa M KOpIyca. PacnbuinBaromasi rojioBKa sIBJIS€TCS OCHOBHBIM y3JI0M (op-
CYHKH M COCTOUT W3 MapOBOTO M TOIUIMBHOIO 3aBUXPHUTENEH, paclpeaeInTelb-
HOW maif0BI, MPOKIAIKH, BTYIKN ¥ HAKUIHOW raifku. Ma3yT MPOXOIHT 1O BHYT-
peHHel TpyOe cTBOJA U IOIA/IaeT B TOIUIMBHYIO CTyneHb (opcynku. [lap mpo-
XOJIIUT 110 HAPY>KHOM TpyOe CTBOJIA U [IONaJaeT B MAPOBYIO CTYIEHb (OPCYHKH.

Bce ropenkun I'M 06opymoBaHbI 3amaibHO-3aMIUTHBEIM YCTPOHCTBOM &8 C
HMOHU3aLMOHHBIM AaT4ukoM 33VY-4.

B Bogorpeiinsix kotnax KB-I'M-10 (-20, -30) ycraHaBIUBarOT pOTAIMOH-
Hble TazomMa3yTHble ropenku PIMI', ycTpoilcTBO KOTOPBIX MPEACTABIEHO HA PUC.
124, a ocHOBHBIE XapaKTepUCTHKH NpuBeAeHs! B [12, Tabn. 7.51]. B temorene-
patopax KB-I'M-10 (-20, -30) KOJUICKTOpBI (DPOHTOBOrO 3KpaHa O0OPa3yroT
KBaj[paT, B KOTOPOM pa3MelleHa amMOpasypa TOPENKH, BBHIOJHEHHAs W3 IUIa-
CTHYHOW XPOMHTOBOW MaccChl, HAHECEHHOH 1o munam. B amOpaszypy (puc. I119)
yCTaHaBJIMBAIOT POTAIMOHHBIE razomasyTHble ropenku PIMI-10 (-20, -30). I'o-
PEIIKU COCTOST U3 POTALMOHHOW Ma3yTHO# (opcyHku I/, ra3oBoii yactu 7, 3a-
BUXPHTEIS BTOPUYHOTO Bo3ayXa (), kopoOa MEpBUYHOTO BO3yXa, KOJIbIA PaMBbI
3, mepenHero Koiplia 8§ U 3amaibHO-3alIUTHOTO ycTpoicTBa (33Y) 5. U3 kom-
wiekta 33Y Ha TpyOe 6 TOpeNKH yCTaHABIMBAIOT Ta30BbIM 3amalbHUK U (HOTO-
nmatauk. TpyOa 6 3akperuieHa Ha Kpoimke /9.

l"a30oBast yacTh COCTOMT M3 ra30paszaroliell KOJbLIEBOW KaMepsl 7 U JIBYX
ra3onoABOIINX TPYO 4, COEIMHEHHBIX C MPHEMHBIM matpyOkoMm /. I"azopas-
Jlaromasi KaMepa pacrioyioXKeHa Y YCThs TOPEJIKH U UMEET OJIMH Psiji Fa30BBIITYCK-
HBIX oTBepcTuil /2. OnopHas TpyOa /4 moanep>KuBaeT ra3opa3Jaroilyro KaMepy
CHM3Y, a paMKH /3 Cily’KaT AJsl HEHTPOBKH 3aBHXPHUTENS BTOPUYHOTO BO3yXa.
Bosnyxonanpasisromniee yCTpOHCTBO BTOPUYHOTO BO3JIyXa COCTOHMT M3 BO3ILYII-
HOTrOo KOopoOa 2, 3aBuxputens /0, mepenHero Koipia &, 00pa3ylomero ycTse ro-
penku u aMOpazypsl 9. 3aBUXpUTENs BTOPUYHOTO BO3AyXa (OCEBOTO THIA C THY-
TBIMH JIOTIATKaMH, YCTAaHOBJIICHHBIMH TT0J yIiIoM 40° K OCH TOPEJIKH) MOXKHO TIe-
peMeInaTh BPY4HYIO BIOJIb OCH TOPEJIKH MO HANpPAaBILSIOLIMM pambl /6 ¢ TOMO-
IIbI0 TTOAMIMITHUKOB /5, TAT W PyKOATOK. 3agHss 4acTh /7 HapyKHOro oboma
3aBUXPUTECIIA CIIYKUT BO3JYyHIHBIM mn6ep0M.

Portanmonnas mMazyTHas ¢opcyHka [/ mpencTaBiseT COOOW MOJNBIA Bali-
pOTOp, Ha KOTOPOM 3aKpeIUIeHBl Talfki MUTATeNs M paclbUIMBAIOIIMN CTaKaH.
PacnipimBaromuii cTakaH — 3TO MOJIBIA THIMH/AD, TOJIOCTH KOTOPOTO MOJIMPOBa-
Ha, XpOMUpPOBaHa M 00pa3oBaHa JIBYMs yCeUEeHHBIMU KOHycaMmH. B Topiie craka-
Ha TIPOCBEPJICHBI OTBEPCTHS IS IPOXOJA YacTH IEPBUYHOTO BO3JyXa B BO3-
JIyIIHBIE KaHAIIBI TAHKKW — IIUTATEIs, YTO YMECHBIIAET BO3MOKHOCTH KOKCOBAHHS
BHYTPEHHUX TOBEPXHOCTEH cTakaHa W caMoil raiku. KpyTtsimuii MOMEHT OT
3NEKTPOJBUIATENS K BALY-pOTOPY (DOPCYHKH IepeaeTcsi KIIMHOPEMEHHOH mepe-



nmadeil. TommmBo B (OPCYHKY MomaeTcs MO KOHCOJIBHOW TOIUIMBHOW TpyOKe,
Pa3MEILEHHON B LIEHTPaJIbHOM OTBEPCTHH BaJa-pOTOPA, U JaNee, MO AeHCTBUEM
LEHTPOOEKHBIX CHJI, Yepe3 YeThIpe paJMalibHbIX KaHaJla BHITEKAeT Ha BHYTPEH-
HIOIO CTEHKY paclbLIMBAIOIIEro cTakaHa, 00pasysl IIEHKY, KOTOpasi IBHKETCS B
0CEBOM HarpaBieHuH (B TONKy). [IeHka TomnmBa cTekaeT ¢ BBIXOTHONW KPOMKH
CTakaHa, CTAHOBUTCSI TOHKOWM M 3aTeM paclajaercs Ha Kamid. [id mosryueHus
HEOOXOZMMOTr0 yIJia PacKphITHSI KOHyCa K BBIXOJZHOW KPOMKE CTakaHa MoAaeTcs
MIepBUYHBII BO3/lyX, KOTOPBIA CIIOCOOCTBYyeT 0Oojiee TOHKOMY pacIlbUIMBAHUIO
TOIIUBA.

B nepenneit yactu GOpCyHKH K KOKYXY Ha pe3b0e KPEenuTCsl 3aBUXPUTEID
TIEpPBUYHOTO BO3]lyXa, JIOIIATKM KOTOPOTO HAKJIOHEHBI K ocH GopcyHku Ha 30°, a
KOpITyC UMeeT OKHa /& AJIs 0/IBOJIa BO3/lyXa K 3aBUXpPUTENI0. [lepBUYHBII BO3-
IyX K GopcyHKe MoJaeTcs OT BEHTHIATOPa BBICOKOTO JABICHUSA, a U PEryiu-
pPOBaHMS €ro KOJIMYECTBA BHYTPH MAaTpyOKa IEPBHYHOTO BO3/yXa yCTaHOBIICH
mmbep. Ilpu cxxurannm mMasyTa HEOIMYCTHMO HarapooOpa3oBaHUE HA BHYTPEH-
Hel cTeHke crakaHa. [locne oTkitoueHus POPCYHKH €€ BBIBOJST U3 BO3LYLIHOTO
Kopo0a ¥ OYHMINAIOT BHYTPEHHIOIO TIOBEPXHOCTh CTAKaHa JICPEBSIHHBIM MIIH aJlfo-
MUHHEBBIM HOXOM U IIPOMBIBAIOT COJIApKON. [IOBBIIIEHHBIN IIyM M BHOpaIus
CBUJICTEJIBCTBYIOT 00 U3HOCE MOJIIMITHIKOB, HECHMMETPUYHOCTH (bakerna, cme-
HIeHust poTopa GopCyHKH.

4.5. TATOAYTBEBBIE YCTPOMCTBA

INomaua Bo3Myxa B TONKY JUIS TOPEHUs TOIUIMBA (IyThe) M yJaJleHUE TO-
MOYHBIX JBIMOBBIX Ia30B (TsAra) MOTYT OBITh €CTECTBEHHBIMHU — C IIOMOILBIO JbI-
MOBOH TPYOBI U HCKYCCTBEHHBIMH — C MIPIMEHEHHEM IyTHEBOTO BEHTWIIATOPA U
JeIMOococa. JIBIMOBBIE Ta3bl, IPONAS ra30X0/bl TEIUIOTCHEPATOPA, HAMIPABIIAIOTCS
B OOpOB, IBIMOCOC U JBIMOBYIO TPYOY.

I[I)IMOBI)Ie pr6I)I npe€aHasHauCHbl JIJId yAaJICHUS TONOYHBIX JbIMOBBIX I'a-
30B M pacceMBaHUs BPEIHBIX COCAMHEHUH (COAEpIKalIMXCs B MPOAYKTAX Cropa-
HUST) B aTMOC(EPHOM BO3JyXe, C IEbI0 CHIDKCHUS! MX KOHLCHTPAIMH B aTMO-
cthepe Ha YPOBHE JBIXaHUS 10 HCOOXOAUMBIX MAPAMETPOB.

[IpomyKTel cropaHusi COAEpXKAaT TOKCHYHBIE BEIIECTBA, OKA3bIBAIOIIUE
BpeqHOe Bo3JeicTBHe Ha Onocdepy (OKCHABI yriiepoja, cepbl U a3oTa U JIp.).
CopiepkaHue BpeIHBIX BEIIECTB B BO3JyXE ONpPENEIeTCs MX KOHIEHTpa-1uei —
KOJIMYECTBOM BellecTBa (MI) Haxojsmerocs B 1 M BO3IyXa (Mr/M3). Makcu-
MallbHas KOHLEHTPALUs BPEAHBIX BELIECTB, HE OKA3bIBAIOIINX BPEIHOTO BIIUS-
HUSI Ha 3]I0pOBbE YEJIOBEKA, HA3bIBAETCS MPE/ICIBHO JOMYCTUMON KOHIIEHTPALH-
eit (ITJK). BeicoTa mpIMOBOI TPyOBI MPOEKTHPYETCS TaKUM 00pa3oM, YTOOBI
MpeAynpeIuTh HEJOIMYCTHMOE 3arps3HEHHE BO3IYIIHOro OacceifHa B paiioHe
KOTEJIbHOM.

JpivMoBast TpyOa, cama 1o cebe M BCerlia, CO31aeT €CTECTBEHHYIO TATY, a
JIBIDKCHHE TOMOYHBIX T'a30B, NPH 3TOM, IPOUCXOINT 33 CUET I'PaBHTAIIMOHHBIX
CHJI 0OYCIJIOBIIEHHBIX Pa3HOCTBIO TUIOTHOCTEH XOJIOJJHOTO Hapy>KHOTO arMocdep-
HOTO BO3[yXa M T'OPSYMX ra3000pa3HbIX HNPOJIYKTOB CrOpaHUs, 3aIOJIHSIOMINX
ra30XxoJibl, IBIMOBYIO TpyOy, CUMTas OT YPOBHs TOPEIKH 1O yCThs TpyOsl. Uem
HIDKE TeMIlepaTypa Hapy KHOTO BO3/yXa U BBIIIE €ro aTMoc(epHOoe IaBJcHUE,
BBIIIIE TEMIIEpaTypa NPOYKTOB CrOpaHHUs TOILUIMBA, BBILIE JBIMOBAs TpyOa — TeM
€cTeCTBEHHas! Tsra Ooiple. B sicHyr0 MOpO3HYyI0 MOTojy TAra jydule, a B Ty-
MaHHYIO, BETPEHYIO, BIAKHYIO — XYXKeE.

[Tpu paboTe KOTENBHBIX arperaTtoB ¢ AaBJICHHEM B TOIOYHOW Kamepe BHIIIe
JIaBJICHUS] aTMOC(EPHOTO BO3AyXa WM NPU HEOOJNBIIOW NMPOU3BOIUTEIEHOCTH
KOTEJIbHOMN, KOT/Ia OKa3bIBAECTCS JOCTATOYHOHN TSTa, pa3BUBaeMasi JHIMOBOH TpY-
00M, TFIMOCOCHI HE YCTaHABIUBAIOTCA. B KOTEIBHBIX MajoW MPOU3BOJUTEIHHO-
CTH UHOTda I o6ecnequMﬂ TATU U AYThA JOCTAaTOYHO UCIIOJIB30BAaHUSA TOJILKO
JIBIMOBOW TPYOBI M €€ — CaMOTATH, M TOTAAa MOXHO OOOMTHCH M 0€3 JyThEBBIX
BeHTHIATOPOB. EcTecTBennas Tsara (m3Mepsiercss B I1a, MM BOZ. CT., Krc/M°) B
9TOM Cilydae peryaupyercsi InOepoM, yCTaHOBJICHHBIM B Ta30X0/I€ 338 KOTJIOM, a
YIpaBJieHHUE BBIBEJICHO Ha ()POHT KOTIA, TI€ AOJDKEH OBITh (MKCATOp M yKaza-
TeJIb OTKPBIBAHUS 3aCIOHKH. B BepxHel dacTu mmbepa JOMKHO OBITh OTBEPCTHE
nuamMeTpoM He MeHee 50 MM il BEHTH/ISIMM TONKH HEpabOTaroIIero KoTia
(ipu 3aKpbITOM 1IHOEpE).

JpIMoBBIE TPYOBI pabOTAIOT B CIOXKHBIX YCIOBHSX: TIPH IE€pernasax TemIie-
parypsl, NaBlICHUS, BIAXKHOCTH, arpECCUBHOM BO3/CHCTBHUM IHIMOBBIX Ta30B,



BETPOBBIX HArpy3kax M Harpys3kax OT COOCTBEHHOro Beca. sl KOTeNbHOM Ipo-
eKTHpyeTcsl OOBIYHO OffHA 00mIast I BCeX KOTJIOB JIbIMOBasl TpyOa. J[pIMOBEIE
TpyOBbl COOPY)KAIOTCS 110 THIIOBBIM HNPOEKTaM M3 KHUPIIM4a, )KeJIe300eToHa I
MeTana.

Kupnuunas geiMoBasi TpyOa mMeeT (yHIaMEHT (IIOKOJIb) W CTBOJ B BHIE
YCEUEHHOTo KoHyca. MuHuMalbHas TojuuHa creHok 250 mMm. HuxkHio yacTh
TpyOBI QyTepyIOT OrHEYHOPHBIM KUPIIMYOM JUIS 3aLUTHl OT ACHCTBHS TOPSIHX
ra3oB. B 1okome mpemycMaTpuBaT OKHA IS Ta30X0MOB (OOPOBOB), a TakxkKe
HalpaBJSIONIe IEepPeropoaky (MaHmychl), B 00poBax M y OCHOBaHUS TPyObI —
J1a3el JUIs yaaneHus 3006l KupnuyHsle TbIMOBBIE TPYOB! COOPYIKAIOT TUaMETPOM
He menee 0,6 M, BeicoToi 30...75 M, OHH IPUMEHSIFOTCS TIPH CKUTAHUHU JTFOOOTO
ToIIMBA (ra3a, Ma3yTa).

JKenezoberoHHbie TPYOBI 00IaIAIOT BEICOKOW MEXaHUIECKOH MPOYHOCTHIO,
OJIHAKO OHM HE CIIOCOOHBI MIPOTUBOCTOSTH BO3JCHCTBHIO CEPHUCTBIX COEIMHE-
HUM, BJIaT'M ¥ MOBBILIEHHOW TeMIlepaType ABIMOBBIX ra3oB. [103TomMy BHYTpeH-
HIOIO TTOBEPXHOCTH YKEIe300€TOHHOTO CTBOJA (PyTEPYIOT KPACHBIM MM KHCIIO-
TOYIOPHBIM KHUPITUYOM JIHOO MOKPHIBAIOT U3OJAIHEH (CTEKIOTKAHBIO).

Mertannndeckue IpIMOBBIE TPYOBl M3rOTaBIMBAIOT W3 CTAJIBHBIX JIMCTOB
TommuHOi 3...15 MMm. Tpyba cOCTOMT M3 OTHENBHBIX 3BEHBEB, COCAMHEHHBIX
MeXay co0oi cBapHbIMH I1BamMH. CTBOJ TpyObl YCTaHABIMBAIOT HA YYT'YHHOU
IUTATE, a U1 YCTOMYMBOCTH Ha BBICOTE, paBHOH 2/3 TpyOBI, KPETIAT PACTSHKKH W3
CTaJIBHOTO TPYTKa JUAMETPOM 5...7 MM.

Jnst mpenynpexJIeHus] MPOHUKHOBEHUS JIBIMOBBIX Ta30B B TOJILY CTEH
KUPIHYHBIX U KeJIe300eTOHHBIX TPYO He JOIyCKAeTCs MOJI0KUTEIBHOE CTaTHYe-
CKO€ JaBJIEHHE Ha CTEHKH CTBOJIA ABIMOBOI TpyObl. [lyist ycTpaneHus M30bITOY-
HOT'O CTaTHYECKOTO JIaBJIeHNs] Hanbouee 11e1ecoo0pa3Ho ycTaHaBiIuBaTh Tuddy-
30pel B BepxHel yacTH TpyObl. OHH MO3BOJISIIOT YMEHBIIUTH CONPOTHUBIICHHE
ra30BOr0 TPAKTa B CIIydYac €ro 3aHOCa 30JI0W WM MPH MOIKITIOYSHUH JOTIOIHH-
TEJIHBIX KOTJIOB, @ TAK)KE CHU3UTH PAacX0Jl SHEPTUH Ha TPAHCIIOPTHPOBKY JIHIMO-
BBIX Ta30B 110 TPAKTY.

BpricoTa ABIMOBBIX TPYO 3aBHCHT OT BBICOTHI 3aCTPOUKH, MPEIETHHO JI0ITyC-
TUMBIX KOoHIeHTparmi Bpeansix BeniecTs (ITJK) u moxer 6b1Th o 30 1o 180 m.
[Tpu cxxuraHuy NpUPOAHOIO ra3a BOZMOXKHA YCTAHOBKA JIIOOBIX TPYO, a it Ma-
3yTa U TBEPAOTO TOIUIMBA — TOJBKO KHUPIHYHBIE WM XKEJIE300€TOHHBIE TPYOBI.
OpHako MpUMEHEHHE BBICOKHX TPYO HE Bcerja ONpaBAaHO W MOITOMY Yallle Hc-
MOJIB3YIOT HEBBICOKHE TPYOBI C YCTAHOBKOW JIyTHEBOTO BEHTHJISTOpPA U ABIMOCO-
ca.

YcTaHOBKa yTHEBOTO BEHTHIIATOPA M JBIMOCOCA oOecreunBaeT Oosee Ha-
JEKHYIO ¥ () (EKTHBHYIO PadOTy KOTEJIBHBIX YCTAaHOBOK, MO3BOJISIET MOJICPIKHU-
BaTh 3aJJAHHOE pa3psDKEHHE WM JaBJICHUE B TOIKE, aBTOMATU3UPOBATH M0J1auy
BO3/yXa U TOIUTMBA B TOTIKY, a Taroke ucmonb3oBaTh KUIIHA.

Jlymvesotl genmuiaimop AMEET METAUINYECKUH KOpITyC B BUAE YIHUTKHU, B
KOTOPOM YCTAaHOBIIEH POTOp C JIONATKaMH, & Ha OCH — JIIEKTpoJBHrarelb. [Ipu
BpalieHNH pabovero Kojeca B IEHTPE CO3ACTCs pa3psHKEHHUE, Kyla 4epe3 Kpyr-
JI0€ OTBEPCTHE MOCTYNAET HOBAsk MOPLHS BO3AyXa, U 3a CUET IIEHTPOOEKHBIX CHII
OH OTOpachIBacTCsl K CTEHKaM KOpITyca M NEPEXOAMUT B HarHETaTelIbHOE TPSIMO-
YTOJBHOE OTBEPCTHUE. HpOI/I3BO}1HTeHLHOCTB AYTBEBOI'O BCHTHUIIATOPA JOJDKHA
obecrieunBath ¢ 10 %-HbIM 3aracom 1mojady JeHCTBUTEIFHOTO 00beMa BO3IyXa,
HEOOXOZAMMOro ISl TOPEHHS C YUETOM €ro TeMIepaTypbl, a Halop BEHTUIATOPa
JIOJDKEH MPEOoJI0NIeTh CONMPOTHBICHUE BO3AYIIHOTO TpakTa (BO3IyXOBOJQ, 3a-
CJIOHKH, TOPEJIKH, HAMpPaBILIONIETO amnmapaTa). B kadecTBe QyThEBBIX BEHTHIIS-
TOPOB OOBIYHO HCIOJIB3YIOT HEHTPOOESKHBIE BEHTHIISITOPBI CPEHETO NaBIICHUSI.
3abop Bo3/yxa [Uist AyThsl OCYLIECTBISIETCS] U3 BEPXHEH 30HBI KOTEIBHOTO 3aJ1a U
YaCTHYHO CHApPYKH C MOMOIIBIO CIIEIIHATBHOTO KJIAIaHa.

Jlbimococ — NEHTPOOESKHBIM BEHTWIIATOP, TOJIBKO C MAaCCUBHBIMH JIOTIATKA-
MU potopa. [Ipou3BoAMTENBHOCTh AbIMOCOca Jo/bkHAa ObITh Ha 10 % OGosnblie
MIOJTHOTO 00BhEMa TOTIOYHBIX ABIMOBBIX I'a30B, YAAISEMbIX U3 KOTJIA, C YYETOM HX
TEMIIEpaTypbl, a HAaoOp JOJDKEH NPEOA0JICTh T'MIPABINYECKOE CONPOTHBIICHUE
BCET0 Ta30BOTO TpakTa (TOIKH, Ta30X0/a, YKOHOMai3epa, BO3yXOIoI0rpeBare-
1151, 60poBa, mKbepa, ALIMOBOI TPYOBI) 32 BBIYETOM CaMOTSITH JBIMOBOW TPYOBI.



JlyTbeBOM BEHTWIATOP U JBIMOCOC JOJDKHBI CHHXPOHHO paboTaTh Tak, 4To-
OBl B TOTIKE KOTJA TOANEPKHUBATIOCH pazpekerne 1,5...3 MM BoI. cT., a 3a KOT-
oM 4...6 MM BOJ. CT., '-ITO6I)I IpY OTKPBITBIX ABEPKAX WIH IIAACIIKAX IjiaMs HE
BbIOpachIBaIOCh U3 TONKH. [Ipu paspeskenun B Torke Oosee 8...10 MM BOI. CT.
MIPOUCXOIUT 3HAYUTEIBHBIM ITOJCOC XOJIOJHOTO BO3AyXa B TOIKY, YTO PE3KO
CHIDKAeT TeMIIepaTypy TOIIOYHBIX ra3oB M YBEJIMYUBAET pacxon Torumsa. J{is
n3MEpEeHNs HEOOBIINX IaBICHUN WIIN Pa3peKeHUH U MOIyUeHUS] TOYHBIX ITOKa-
3aHUH MPUMEHSIOT )KUIKOCTHBIN TATOHATIOpoMep ¢ HakiIoHHOH TpyOkoit (THXK).

Otnenbuble KotenbHble arperatsl (M3K-7AI u ap.), umeromuye repMeTHy-
HYIO CTAJIbHYIO OOLIMBKY, padOTalOT C HAJyBOM BO3JlyXa M 00OECIICUHBAIOT H3-
OBITOYHOE JNaBJeHHE BHYTpU KOTia 40 MM BOJ. CT., @ CONPOTHBIEHHE BO3MYyLI-
HOTO M Ta30BOT0 TPaKTOB (BO3AYXOBOJA, TOPEIIOK, Ia30X0/a, JBIMOBON TPYOBI)
MIPEOJI0IEBAETCS 3a CUET HAIropa, CO3JaBaeMOro TOJIBKO JyTHEBBIM BEHTHIISTO-
pom.

5. HAPOBBIE TEIIVIOI'EHEPATOPBI

5.1. IPUHLOUAII PABOTBI ITAPOBBIX TEIIVIOTEHEPATOPOB

YcrpoiicTBO, MMeromee TONKY A CKUTaHHS TOIUIMBa, 00OTrpeBaeMoe
MIPOIYKTAaMH CTOPAHUsI TOIUIMBA, NPEJHAa3HAUYCHHOE JUIs TIOJIyYeHHUs rapa ¢ JiaB-
JICHHEM BBIIIE aTMOC(EPHOTo M HCIIOIb3YEMOTI0 BHE CaMOr0 yCTPOHCTBA, Ha3bl-
BaIOT MapPOBBIM KOTEIBHBIM arperaroM (KOoTiaoMm). Temrora OT TONOYHBIX Ta30B B
TOIKE MepeJacTcsl paAualiOHHBIM TOBEPXHOCTSIM HArpeBa, a 3a TONKON — KOH-
BCEKTUBHBIM IMOBEPXHOCTAM HArpeBa, K KOTOPBIM OTHOCAT KUIIATUIIBHBIC pr6bl u
naporneperpeBaTeinb. K KOHBEKTHBHBIM, MIIM XBOCTOBBIM, IOBEPXHOCTSIM HarpeBa
TaK)X€ OTHOCAT BOJSIHbIE YKOHOMAi3ephl, KOHTAKTHBIE TETUIOOOMEHHUKH, BO3Y-
XOIoA0TrpeBaTe/iv, KOTOPLIC NPEAHAZHAYCHBI JIsI CHUXKCHUSA NOTEPh TCILUIOTHI C
YXOISIIIUMH TONOYHBIMHU rasamu, ysemumueHust KIIJ] xorempHOro arperara u
CHIDKEHHSI pacxo/1a TOIIINBA.

DOJeMeHTHl TapOBOT0 KOTENBHOT'O arperara MnpeicTaBiIsioT cOO0N MINHI-
pHI (TpyOBI U COCYBI) Pa3sHOTO THAMETPa, COSANHEHHBIE MEXIY co00il ¢ momMo-
IIBI0 CBAPKH WJIM BalbLOBKH. OCHOBHBIMH JETAISIMU MAPOBOTO KOTEIHHOTO ar-
perara siBist0oTCS OapabaH, KOJUIEKTOPHI ¥ TpyOBL. J{i1si BO3MOXHOCTH OCMOTpa U
OUYUCTKH 0apabaHOB M KOJJIEKTOPOB BBIIOIHSIOT OTBEPCTHS, HA3bIBAEMBIC JIa3a-
MH, WIH JIIoOKaMd. BHyTpeHHHI 00beM MapoBOro KOTJA, 3alOTHEHHBIA BOIOH,
Ha3bIBAIOT BOJHBIM IPOCTPAHCTBOM, 3aHSTHIA IapOM — MapOBBIM IPOCTPAHCT-
BOM; ITOBEPXHOCTb, OTAEISIONIYI0 TAPOBOE MPOCTPAHCTBO OT BOJHOIO, — 3epKa-
JIOM WcHapeHus. B mapoBOM NpOCTpaHCTBE yCTaHABIMBAIOT YCTPOWCTBA IS
ceraparyy napa 1 Biar.

OcHOBHOE yCIlOBHE, 0OecrieyrBaloliee HaJeKHyl0, 0€30MacHy0 M 3KOHO-
MHYHYIO paboTy MapoBOT0 KOTEIBHOTO arperaTa, — MOAJEp)KaHHWE 3a CUET WH-
TEHCHBHOI'O OXJIaXJEHHUS TEIJIOHOCUTENEM Ha 3aJlaHHOM pacueTHOM YPOBHE
TeMIepaTypbl METAIIMYECKHX IMOBEPXHOCTEH Harpema, IMOJBEpraroIluxcs IO-
CTOSTHHOMY BO3ZCHCTBHUIO BBICOKHX TEMIIEPATyp TOMOYHBIX ra3oB. OxiakaeHue
MeTaa JOCTUTAeTCs IyTeM HENPEPhIBHOM M IMOCTOSIHHON HUPKYJISILUN TEIUIO-
HOCHUTENS BHYTPH oOorpeBaeMbIX TpyO. Terora oT JBIMOBBIX TOIOYHBIX ra3oB
nepenaercst Tpydam, a TEMIIOHOCUTENb JOIDKEH HEMPEPhIBHO OTBOJUTH 3TY TEIl-
JIOTY OT CTeHOK. Eciii OTBOJ TETIIOTHI MPOUCXOIUT HEJOCTATOYHO MHTEHCHBHO,
TO METAJUT TPYO MOKET CHIIBHO IEPErpeThCS M MOTEPSTh CBOI0 MEXaHHYECKYIO
MPOYHOCTb. DTO MOXKET NPUBECTH K MOSBICHHIO HAa TPyOax OTAYJIHH, CBULIEH U
JaXe K pa3peIBy TPyO, 9TO B CBOIO O4Yepelb MPHUBEAET K aBapUITHOW OCTaHOBKE
KOTJIA.

Ha puc. 5.1 nokazana npuHIMIHAIbHAS CXe€Ma MApOBBIX TEIUIOTEHEPaTo-
POB, PabOTAIOIINX C €CTECTBEHHOW IIUPKYIIAIIUCH.
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Puc. 5.1. llpuHnunuaabHas cxeMa IapoBoOro TelmioreHeparopa
C eCTeCTBEHHOM HMPKYJIsILUeN:
1 — Boja nocie ymsiruenust XBO; 2 — nutarenbHbId HAcOC;3, 5 — HUKHUHN U
BEPXHUI KOIJIEKTOPHI BOJSHOTO 3KOHOMaii3epa;
4 — BOJSIHOM SKOHOMaii3ep; 6 — MUTaTeIbHAs JIMHUS; 7 — BEpXHUH OapabaH;

8 — HwxHKH Gapaban; 9, /0 — KUIATWIBHBIE TPYyOBI BTOPOT'O M IEPBOT'O Tra30Xxo0-
I0B; /1 — orryckHbIe TpYOBI; /2 — SKpaHHbIE TPYOBI; /3 — OABEMHBIE TPYOBI;
14 — maponipoBog; 13, 17 — KOJUIEKTOPHI TAPOTIEPETPEBATENS;

16 — maponieperpeBarensb; /8 — meperpeTslii map;

19 — BO3IyXOIOIOTpPEBATEINH

IMurarensHas Boma / w3 nea’paropa mocie BogonoAroToBkd XBO mura-
TETBHBIM HaCOCOM 2 TIOJaeTCsl BHAYANIe B BOASHOW SKOHOMaii3ep 4, rie Harpepa-
eTcsl 3a CYET TEIUIOTHl YXOAALIMX TONOYHBIX ra3oB, a 3aTeM IO IHUTATEIbHOMN
JIMHUM 6 UAET B BepXHH OapabaH 7 MapoBOTO KOTIA, TIe CMEUIUBAETCS C KOT-
J0BOM BostoM. OJTHA YacTh KOTJIOBOU BOJBI M3 BEpXHETO OapabaHa Mo KUITSITHIIb-
HBIM TpyOaMm 9, pactoyoKeHHbIM B 00acTH 0oJiee HU3KUX TEMIIEpaTyp TOIOY-
HBIX T'a30B, OMYyCKACTCsA B HWXKHUN OapabaH &, OTKyna MO MOJBEMHBIM TpyOam
10, pacnoynoXeHHbIM B 00JlacTH 00Jiee BBICOKMX TEMIIEPATyp TOIOYHBIX I'a30B,
Harperas BoJa U IapoBOASHAs CMeCh IIOJAHUMAIOTCS B BepXHHid OapabaH. [pyras
4acTh KOTJIIOBOM BOJIBI M3 BEpXHEro O6apabaHa 7, 10 OIyCKHBIM TpybOam /7, pac-
MI0JIO)KEHHBIM BHE TONKH (OOBIYHO CHapyKH MM B OOMYpPOBKE), IOABOIUTCS K
HIDKHAM KOJUICKTOpaM 3KpaHHBIX TpyO /2, pacmpenensercs MO KOJUICKTOpam,
HATrpeBaeTcsl B SKPAHHBIX TpyOax /2, a oOpasyrommuecs Imy3bIphKHU MMapa U mapo-
BOJISIHAsI CMECh TIOJHUMAIOTCS B BepXHUH OapabaH 7 koTna. IlyTs, o KOTOpOMY
COBepIIaeTCs IBIKEHHUE TEIJIOHOCHUTENS, HA3bIBAETCS LIMPKYJIALHOHHBIM KOHTY-
pom.

[Tap, momy4eHHBIH B MCIAPUTEIBHBIX MOBEPXHOCTSX HArpeBa, B BEPXHEM
OapabaHe KOTJIa MPOXOJUT Yepe3 MapocenapalvoHHble YCTPOUCTBA, TJe U3 HEro
OTJIEJIAIOTCS Kamenbky Biard. Ilocne ocyIiky nmosyueHHbIH cyxoil HachIEHHbIH
nap 1o maponpoBoay /4 WIeT K MOTpeOUTEINI0 WK B ITaporeperpesarens /6, rae
IIPY 3TOM >K€ JaBJICHWH Iap HarpeBaeTcs A0 0osiee BBHICOKOW (4eM IIPH COCTOS-
HHUH CYXOT'0 HAaCHIIIEHHOTO Mapa) TeMIepaTyphl.

IIpu paboTte mapoBoro KoTiia ypoBEeHb BOJABI B BepxHeM OapabaHe Koied-
JIETCSl MKy HU3LIMM U BBICIIUM MOJIOKEHUAMU. Hu3mui gomyckaemMblid ypo-
BeHb (H/IY) Bomer B OapabaHax MapoBBIX KOTJIOB yCTaHABIUBAeTCs (Omperens-
eTcs) /IS MCKIIIOYEHUs IIeperpeBa MeTajula CTEHOK BEepXHero OapabaHa, KUIIs-
TWJIBHOTO ITy4YKa, a TaKKe oOecrieueHns HaJIeKHOTO MOCTYIUIEHHS BOIBI B OILy-
CKHbIE TPYOBI KOHTYPOB LMPKYJsiuU. OOBIYHO HU3IIUI JOIyCKaeMblil YPOBEHb
pacmionaraercs Beime Ha 100 MM Han orHeBoW nmHUEH. O2Hegas JuHUA — ITO
HauBbICIIAsA TOPU3OHTAJIbHAA JIMHUA COIPUKOCHOBEHUSA TrOpAYMX TOIMOYHBIX TIa-
30B C HEU30JIMPOBAHHON CTEHKON BepXHEro OapabaHa KOTIa.

[MTonoxxenue Beicuiero pomyckaemoro yposus (BZY) Boxmsl B Gapabanax
MIApOBBIX KOTJIOB ONPENEISAETCS N3 YCIOBUI MPEXyNpeKICHNS MOalaHNs BOIBI
B IIapOIIPOBOJ WJIM IAapOIIEpErpeBaTesib, YTO MOXKET IIPUBECTH K THIpaBIIMYE-
CKOMY yzapy NaporpoBoja, BUOpaIny, HAPYIICHUIO HOPMAJIbHbBIX YCIIOBHH pa-
00TbI ¥ BO3MOXHOW aBapuu. OO0beM BOABI, cojepikalleiics B OapabaHe MexIy
BBICIIMM ¥ HH3LIMM yPOBHSIMH, ONPEACIACT «3alac MUTAaHHUS», T.€. BPEMs, I10-
3BOJISIIOIEE KOTIY paboTarh 0e3 MOCTYIUICHHsS B HEro BOABL J[Js MOBBIICHUS
KITJI Temoreneparopa BO3MOKHA TaKXe M YCTAaHOBKA BO3AYyXOIOJOTIPEBATEIS
19.

EcrecTBeHHast IUPKYIIALMS B TAPOBOM KOTJIE OCYIIECTBIISIETCS 3a CUET rpa-
BUTALMOHHBIX CHJI, 00YCIIOBJICHHBIX PA3HOCTHIO TUIOTHOCTEH BOJBI M APOBOJIS-
HOU cMecH. [IIIOTHOCTH BOJIBI B OIyCKHBIX TpyOax BBIIIE IUIOTHOCTH HapoOBOJIS-



HOHW CMeCHU B MOJBEMHBIX TPyOax, XOTs JaBJICHHE U TEMIIEPaTypa HACHILICHUS B
M000# TOYKE KOHTYpa OIMHAKOBHI. [103TOMY BOJa MAET BHU3, a NMApOBOASHA
CMech MOJHMMAeTCsl BBepX. Kpome Toro, my3bIpbKH Iapa BCETAA CTPEMSTCS 3a-
HSITh BEPXHEE MOJI0KEHHE, YTO YIyUIIaeT eCTECTBEHHYIO LIMPKYIISLHIO.

B KoTiI€ MOKET OBITH HECKOJIBKO KOHTYPOB HUPKYJIALUHU. OTHOILIEHUE IUp-
KyJIUpyIoield BOJIbI B KOHTYpE K KOJIMYECTBY 00pa30BaBILIETOCs apa Ha3bIBaeT-
CSl KpamHOCMbI0 YUpKyiayuu ¥ B TAPOBBIX KOTIAaX MOXET COCTaBIATh K =
10...100.

Jus obecriedeHnst HaIS)KHOW €CTECTBEHHON HUPKYJISIHUU B KOHTYpax KOT-
noB JIKBP, JIE, cepuu E, 00bI14HO MCHIONB3YIOT TPYOBI C HAPYKHBIM JHAMETPOM
51 MM ¢ TommuHOHN cTeHkn 2,5...3,5 mM. [Ipu Gonpmiem nuamerpe TpyO ectecTt-
BEHHasl LUPKYJISHs OyleT JIydllle 3a CUeT MEHBIIETr0 I'MPaBIMYECKOro COIpo-
TUBJICHHUS BHYTPH TPyO, HO 3TO SKOHOMHYECKH HEONpPaBAaHHO. VIHTEHCHBHOCTH
LUPKYJSIIAY 3aBUCUT OT Harpy3KH KOTJIa: P HOMUHAJIBHOW [TapOBOil Harpyske
JIBIDKCHHE TEIUIOHOCUTENSI B KOHTYpax M paboTa KOTJa MPOUCXOAIT Oosee yc-
TONYMBO.

Hapymenne HOpManbHOH INPKYIISIMNA MOXKET OBITh BBI3BAHO:

e HEPaBHOMEPHBIM IIPOTPEBOM MOBEPXHOCTEH HCIAPEHHs], YTO OOBIYHO
MMEET MECTO IPH IIUIAKOBAHUH OT/AENBHBIX YIaCTKOB TPYO;

e HEpaBHOMEPHBIM paclpeieieHHeM BOBI 10 TpyOaM SKpaHOB U KOJIIEK-
TOPOB, YTO UMEET MECTO IPHU 3arpA3HEHNH [IIIaMOM;

¢ HECHMMETPUYHBIM 3allOJIHEHHEM (aKesIoM TOpPEeHHs TONOYHOTO oObeMa
u IIp.

BecbMa omacHBIM SIBISI€TCS BBITYCK (WJIM YIICK) BOABI U3 OapabaHa KOTia
BCJIE/ICTBHE XaJJaTHOTO OTHOIIEHHUS IIepcoHana. B 3ToM ciyyae B OIyCKHBIE TPY-
OBl MOXET IONACTh ap U3 OapabaHa, 00Opa3yeTcsl KaBUTALMS, [IUPKYJISAIHS CO-
BEPIIICHHO MPEKPAIAeTCs, YTO IMPUBOIUT K TIEpErpeBy TpyOd u BepxHero O6apaba-
Ha U B KOHEYHOM UTOTE — K aBapuH.

HoMunanbHasi MpOM3BOANTENBHOCTh, OCHOBHBIE TEXHHYECKUE XapaKTepH-
CTHKH, IUIaHBl U pa3pe3bl napoBbix Temnoreneparopos cepuu E, JIE, JIKBP u
JPYTUX TPUBEACHHI B CIIpaBOYHON nuTeparype [3, 6, 8, 12, 21, 32, 33], a Taxxke
B IIPHJIOKECHUH.

5.2. YCTPOMICTBO U PABOTA TEILIOTEHEPATOPA JKBP-10-13-250
™

I'azomazytueie (I'M) kotenbHble arperathl cepun [IKBP npegnasznadenst
JUIsl BBIPAOOTKH CYXOTO HACBHIIIEHHOTO MJIM CJIab0 Meperperoro mnapa Ha TeXHO-
JIOTHYECKUE HYK[bl TPOMBILUICHHBIX MPEANPUSTHH, CUCTEM OTOILUICHHS, BEHTH-
JSIIMU ¥ Topsiuero BopocHaOxeHus. [lapoBoit kotenbHbli arperar JKBP-10-13-
250 — nByxOapabaHHBIA KOTEJN, BOAOTPYOHBIH, peKOHCTpynpoBaHHbIH. [lepBas
mudpa mocne JKBP: 2,5; 4; 6,5; 10; 20 — o3Ha4aeT maponpon3BOIUTEIHHOCTD
KOTJIa B T/4, Bropas mudpa: 13 mmm 23 — mokasplBaeT U30BITOYHOE TaBIICHHUE
mapa B aT, a TpeTbsa mudpa (ecmu oHa ecth): 250 mimm 225 — xXapaKkTepusyeT
TeMmepaTypy meperperoro napa B °C.

OcCHOBHBIE XapaKTepUCTUKU KOTI0B cepuu JJKBP n nx xomriexranus npu-
BeneHsl B Ta0u. 111 [12, Tabmn. 8.17 — 8.19].

[IpuHIMOHaTEHAS cXeMa yCTPOHCTBa M paboThl Temnoreneparopa JIKBP-
10-13-250 I'M nmpuBeznena Ha puc. 5.2, a IKBP-20 — B [21, puc. 4].

Temnorenepatop JIKBP-10-13-250 I'M cocrout u3 BepxHero / (JUTMHHOTO)
u HWKHero 2 (YKOpO4YeHHOro) 06apabaHOoB, KOTOpPbIE COCAMHEHBI MEXIy COOOi
W30THYTHIMH KUIISITWIILHBIMH TpyOamu B KojudecTBe 594 mit., u o0pasyloT co-
OTBETCTBEHHO NEPBBIN 3 U BTOPOi 4 ra30X0/pl KOHBEKTUBHOMN MMOBEPXHOCTH Ha-
rpesa. ['a30Xoab!I pa3aencHbl MeXy COOOH YyTyHHOW MEPErOpOIKO S 1o BCe
BBICOTE ra30Xx0/1a KOTJIa ¢ OKHOM (0T ()pOHTA KOTIIA) CIpaBa.

[epennss yacTh HUXKHEro OapabaHa KPENMUTCsl HEMOABHKHO, @ OCTAJIbHBIC
YacTH KOTJIa UMEIOT CKOJB3SAMIAE OMOPHI, a TAKXKE perephl, KOTOPBIE KOHTPOIH-
PYIOT YIUTHHEHHS SJIEMEHTOB IIPH TEMIEPaTyPHOM PaCIINPEHHH.

Tonxa cdopmupoBana 118-10 skpaHHBIMH TpyOaMu, KOTOpBIE 00pa3yroT
COOTBETCTBEHHO: 6 — MEpPEeIHHI WiId (POHTOBOM 3KpaH; /2 — JIeBbI OOKOBOI
9KkpaH; /6 — mpaBeIi OOKOBOW 3KpaH (aHAJOTHYHO JIEBOMY); 9 — 3agHMA SKpaH
Tonku. Bee TpyOBl paguaninoHHONW M KOHBEKTHBHOM IOBEPXHOCTH HAarpeBa MMe-
IOT HapyXHbII Auametp 51 x 2,5 MM, 4eM JOCTUTaeTcs Jyullas eCTeCTBEHHAS
LUPKYJISIIUS B KOHTYpax KOTJa.
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Puc. 5.2. lIpunnunuanbHas cxema Temjioreseparopa IKBP-10-13-250 I'M:
1, 2 — BepxHMIA 1 HIKHAK OapabaHbl; 3, 4 — KUISATHIBHBIE TPYOBI IIEPBOTO U
BTOPOTO I'a30X0/1a; J — YyTryHHast Ieperopoyika; 6 — GpoOHTOBON 3KpaH TONKH; 7 ,
8 — onyckHbIe TPYOBI U KOJUIEKTOP PPOHTOBOIO 3KpaHa; 9 — 3amuuii sxpan; 10,
1] — KOJIIEKTOP | MepenyCKHBIC TPYOBI 33 JHETO TOMMOYHOTO 3KpaHa; /2 — JIeBbIit
60KO0BOIi 3KpaH Tonky; /3 , /4 — KOJUIEKTOP U NepeIyCKHbIe TPYOHI JIeBOTo 00-
KOBOT'O 9KpaHa; /5 — omycKHbIe TpyObl OOKOBOTO TOIIOYHOT'O dKpaHa; /6 — mnpa-
BBIIl OOKOBOM dKpaH TONKM; /7 — ropenku; /8, 2() — mamMoTHBIE TIeperopoaku; 19 —
Kamepa Jjoropanus; 2/ — Topkper; 22 — o00MypoBKa; 23 — nmuTaTenabHas JUHus; 24
— mapocenapaloHHbIe YCTPOHUCTBA; 25 — MapornpoBo; 26 — maporneperpeBaTeb;
27 — BOIOYKa3aTeNbHOE CTEKIIO; 28 — MpeNOXpaHUTEeNbHBIN KiamnaH; 29 — TepMo-
MeTp; 30 — maHoMeTp; 3/ — TpyOONPOBO MEPHOINIECKON TIPOTYBKH

Bce OKpaHHBbIC pr6])l TOINKW CBOUMMU BEPXHHMMHU KOHIIAMH Pa3BAJIbIIOBAHBI
B BepxHeM OapabaHe /, a HIDKHUMH KOHIIaMH ITPHBApEHbI K YETHIPEM HIKHUM
KoJuteKTopaM: (poHTOBOMY — &8, IeBoMy OOKOoBOMY — /3 (aHAJIOTMYHO M NPaBO-
My) u 3agHeMy TomodHomy — /0. Kpome Toro, ppoHTOBOH KOJIIEKTOP 8 COeIu-
HEH C BEpPXHUM 0apabOaHOM UYETHIPHMS OIYCKHBIMH TPYOaMu 7, pacIiojoKEHHbI-
MH CHapyX# OOMYpPOBKH, a HI)KHHH KOJUIEKTOP JI€BOTO OOKOBOTO TOMOYHOTO
9KpaHa /3 (aHAJOTHYHO, KaK U MPABOT'0) COSTMHEH C BEpXHUM OapabaHOM OIHOI
OIyCKHOU TpyOo# /5, mposiokeHHOH B 00MypoBke. Hmxauii kosektop /0 3aa-
HEro TOMOYHOI'O 3KpaHa COCIUHEH C HIDKHUM 0apaOaHOM NEpemyCKHBIMU TpY-
O6amu /1. IlonepeuHslii (POHTOBOW KOJJIEKTOP &8 PACIIOJIOKEH Haj TOpelIKaMu
17.

OOmypoBka 22 — TspKenas, U3 KpacHOro KHpIH4a, a (yTepoBKa — W3 Ia-
MOTHOTO Kupnu4a. Bepxuuii Gapaban B Tonke 3akpbIT TopkpeToMm 2/ Bo mu30e-
XKaHUe Meperpesa Meraia BepxHero 6apadana. OnepaTop nepes NpueMoM cMe-
HBI BU3YQJILHO JIOJDKEH NPOBEPUTH COCTOsIHME TOpKpeTa. KpoMe Toro, B BepxHeM
GapabaHe HaJ| TONKOM yCTaHOBJIEHBI JIBE JICTKOIUIABKNE BCTABKU (CMECh 0OJIOBA U
CBHUHIIA), KOTOPBIE IUIaBATCA Npu Temneparype okono 300 °C, 4ro mpHBOIUT K
BBIITYCKY BOJBI B TOIKY, IPEKPAIICHUIO TOPEHUS TOIUIMBA U TNPEJOXPAHCHHIO
OapabaHa OT mieperpesa.



Kamepa noropanus /9 npeana3HaueHa JJis CHIDKEHHUS MOTEPh TETUIOTHI OT
XMMHYECKOI HEMOIHOTHI CrOPaHMs TOIUMBA (XHUMHYECKOTO HENOXKOTa) M OTIe-
JIeHa OT TOIKM KUPIUYHOW meperopojkoil /8 (¢ OKHOM cmpaBa, Ui Ipoxoja
TOMOYHBIX Ta30B), a OT MEPBOrO razoxoja 4 — KUpNU4IHOH neperopoakon — 20 (c
OKHOM ClIeBa).

ITogaua nurareabHON BOJIBI MPOU3BOAUTCS MO JUHUM 23, C YCTAHOBKOM Ha
Hel 00paTHOTO KilaraHa ¥ BeHTW 1. B BepxHem OapabaHe / KOTJIa yCTaHOBJICHBI
napocernapaoHHbeie ycrpoiicta 24. OTOop mapa MpOW3BOJUTCS O MapoIpo-
Boxy 25. Jlnst modydeHHs IEeperpeToro napa HMCIHONB3YIOT IapoIeperpeBaTeb
26, KOTOPBIN yCTAaHABIMBAIOT OOBIYHO 32 OJAHUM WJIM JBYMS PSIIaMU KHITATHIIb-
HBIX TPYO MEpBOTro Ta30X0/a KOTJIa.

Ha Bepxuem Gapabane ycTaHOBIICHA apMaTypa: BOJOyKa3aTeIbHBIE MPHUOO-
pBI 27, TpenoXpaHHUTENbHbIC KiamaHel 28, Tepmomerp 29, manometp 30. Ha
Bcex kornax JIKBP Hag TONKOH M ra3oxofoM YCTaHOBJIEHBI B3pBIBHBIE IIPENO-
XpaHuTelbHbIe KiarnaHbl. O0yBKa BHEITHUX MOBEPXHOCTEH HAarpeBa KHUISTHIIb-
HOT'O ITyYKa TPyO B ra30Xx0jax MPOM3BOAMUTCS MapoM, C MCIOJIb30BaHUEM 00y-
BOYHBIX araparos.

Pa6ora Tensoreneparopa

1. I'a306030ywinbitl mpaxm uau 0sudiceHue MmonoYHbIX 2a308.

TommmBo 1 BO3yX MOJAIOTCS B TOpENKU /7, a B TONKe obpasyeTcs daxen
ropeHus. TemaoTa OT TONOYHBIX Ta30B B TOIKE, 3@ CUET PAAMAILIMOHHOTO U KOH-
BEKTHBHOTO TEIUIOOOMEHa, MepeacTcsi BCeM SKpaHHBIM TpyOam (paauarifioH-
HBIM [TOBEPXHOCTSIM HAarpeBa), TZe 3Ta TEIIOTa 3a CUET TEIUIONPOBOAHOCTH Me-
TAUTMYECKOH CTEHKH M KOHBEKTHBHOTO TEIJIOOOMEHA OT BHYTPEHHEH MOBEpPXHO-
cTH TpYO nepenaercst Bojie, LUPKYIUPYIOLIEH 10 IKpaHam.

3arem TomovHkIe ra3sl ¢ TemnepaTypoit 900...1050 °C BBIXOAAT U3 TONKH H
Yepe3 OKHO CIIPaBa B KMPIUYHON Meperopoake /8§ mepexosIT B KaMepy A0oropa-
HUsL /9, orn0aT KUPNUYHYI0 Neperopojaky 20 ¢ IeBOil CTOPOHBI M BXOJAT B
NepBbId Ta30X0/ 3, TAe MepeialoT TEIIOTy KOHBEKTUBHOMY Iy4Ky Tpy0. C Tem-
neparypoit okono 600 °C TormouHble IIMOBBIE T'a3bl, Orndas YyryHHYIO TIEpero-
pOAKY 5 C MpaBOW CTOPOHBI, BXOAAT BO BTOPOU Ia30Xxo0] 4 KUIATUILHOIO ITyYKa
TpyO u ¢ Temmeparypoit okomo 200...250 °C, ¢ 1eBo#l CTOPOHBI, BRIXOAAT U3
KOTJIa ¥ HAIpaBJISIOTCS B BOJISTHOM SKOHOMaM3ep.

2. OcHogHbie KOHMYPbl eCIMeCmMBeHHOU YUPKYIAYUU.

[TuratenpHas BoJa mocie yMArdeHUs U Aea’panun (U3 Aea’paTropa U BOJs-
HOT'O 3KOHOMai3epa) Mo AByM TPyOOIpoBOIaM ITUTATEIbHOM IMHUN 23 TIoAaeTcs
B BOJIHBII 00beM BepxHero OapabaHa /, rlie CMEIIMBAETCs C KOTJIOBOH Bojioii. B
KOTJIE UMEETCS MATh KOHTYPOB €CTECTBEHHON IIUPKYIIALIUH.

e 1-if KoHTYp (O KMOATUIBHBIM TpyOam). KoTnoBas Boja M3 BepxHETO
Oapabana / omyckaercsi B HIDKHHMI OapabaH 2 10 KHUIISITHIBHBIM TpyOaMm 4 KOH-
BEKTHBHOIO ITyYKa, PAcIIOJOXKEHHBIM BO BTOPOM ra3oxojae — B obOiactu Ooiee
HU3KUX TEMIEpaTyp TOMOYHBIX Tra3oB. OOpasyromasics MapoBOAsSHAs CMECh
(ITIBC) noganmaercs B BepxHUH OapabaH 1Mo KUISATHIBHEIM TpyOam 3, pacroio-
KEHHBIM B TIEPBOM ra3oxoje — B 001acTu 0osee BBICOKHMX TEMIIEpaTyp TOIOY-
HBIX Ta30B.

e 2-if KoHTYp (110 (POHTOBOMY 3KpaHy) — KOTJIOBas BOJa M3 BEPXHETO
OapabaHa / 10 4eThIPEM OIyCKHBIM TPyOaM 7 MOJBOAMUTCS K (POHTOBOMY KOJI-
JEKTOPY &, pacipenensercs mo Hemy, a oopazyromasics IIBC mo skpaHHBIM Tpy-
0aM 6, yCTaHOBJICHHBIM B TOIIKE, TOJTHUMAETCs B BEpXHUI1 OapabaH.

e 3-ii koHTYp (10 3aJHEMY 3KpaHy TOIKH) — KOTJIOBasl BOJIa M3 HUKHETO
Gapabana 2 mo mepemycKHbIM TpyOam // MOABOOUTCSA K HIDKHEMY KOJUIEKTOPY
10, pactipenensiercs Mo Hemy, a odpa3zyromasica [IBC o sxpaHHBIM TpybOam 9,
pacIiooKEHHBIM B TOIIKE, TOJJHUMAETCS B BEpXHUI OapadaH.

e 4-ii koHTYp (1O IeBOMY OOKOBOMY TOIIOYHOMY SKPaHy) — KOTJIOBasi BO-
Ila 13 BepxHero Oapabana / mo omyckHOU TpyOe /5 (HaXoAWuTCs BHYTPH OOMY-
POBKHM WJIM CHAapY’K1) TOABOIUTCS K HIKHEMY KOJUIEKTOpYy /3 jeBoro 60KOBOTO
9KpaHa; K KOJUIEKTOpY /3 TakxkKe MOJBOAUTCS BOJA U M3 HUXKHEro OapadbaHa 2, o
MepeIryCKHBIM TpyOaM /4, mociie 4ero Boja pacIipeziersieTcs Mo KOJUIEKTOpy, a
obpazyromasicst [IBC mo tpybam /2 neBoro 60KOBOTO 3KpaHa, PacIioIOKCHHBIM
B TOIKE, MIOJIHUMAETCsl B BEpXHUI OapabaH.



e 5-if KOHTYp (10 TIpaBOMy OOKOBOMY SKpaHy TONKH /6) — OCYIIECTBIS-
€Tcs aHAIOTUYHO JIEBOMY OOKOBOMY TOIIOYHOMY SKpaHy.

Bona u mapoBoasnas cmech (IIBC) u3 Bcex KOHTYPOB IMPKYJISILUH TOJI-
HUMaeTcsl B BepXHH OapabaH, rje B IapocenapalloHHBIX yCTpoHcTBax 24 OT-
JIeNIsieTcsl map, a BoAa CMEIINBAETCs ¢ KOTJIOBOW BOAOM M MPOLECC IUPKYIISALIUHA
nosropsiercst. Ilocne mapocemnapalMoHHBIX YCTPOMCTB IOJydEeHHBIH CyXOi Ha-
CBHIIIICHHBIA TIAp HIET K MOTPEOHUTENIO M0 MaponpoBOay 25 WIIN HAIPABISIETCS B
naporieperpeBarens 26 ISl MOIydIeHUs IEPeTrpeToro napa.

HenpepsiBHast mporyBKa MpON3BOIUTCS U3 BEPXHEro OapabaHa B pacmmpu-
Tesb (cenmapaTop) HENPEPBIBHOM MPOIYBKU M peryimpyercst BeHTmieM. Ilepuo-
JM4ecKas MpOIyBKa MPONU3BOIUTCS U3 MATH TOYEK KOTJIA: YEThIPEX HUKHUX KOJII-
JIEKTOPOB W HIDKHEro Oapabana. B HibkHeM OapabaHe Haj ITPOILyBOYHOMN JIMHUEH
YCTaHOBIICH MapOIIPOBOA, KOTOPBI MCIIONIB3YeTCs Il HarpeBa BOJbI IIAPOM OT
COCETHUX KOTJIOB BO BPEMsI PACTOIKH KOTJIa.

Kotexn cHabxeH AByMs ITPpEeAOXPaHUTEILHBIMU KilarnaHaMu 28 U COOTBETCT-
ByIOIIEH apmarypoi: Tepmomerp 29, maHoMmeTp 30, BOAOYKa3aTeIbHOE CTEKIIO
27. Ha 3ajHeli cTeHKe KOTJIa yCTaHOBIICH 00yBOYHBIH ammapar, a Ha 00MypOB-
K€, B BEpXHEH YacTH TONKHU M I'a30/1a — B3PbIBHBIE IPEIOXPAaHUTEIbHbIEC Kiama-
HBI.

Y KOTIIOB MapompHU3BOIUTENHHOCTRIO 2,5; 4; 6,5 T/4 mapa KOHCTPYKIUS
anajornyna JIKBP-10-13 u oTnnyaercs KOJIMYECTBOM KHISATUIBHBIX W DKpaH-
HBIX TpyO0, a TaKkKe OTCYTCTBHEM (PPOHTOBOTO M 3aJHETO TOIIOYHBIX 3KPAHOB, B
CBSI3U C 3TUM CYILECTBYIOT TOJIBKO TPU KOHTYpa €CTECTBEHHOW LIUPKYJISLHU: 1O
KOHBEKTUBHOMY ITyYKy M I10 JByM OOKOBBIM TONOYHBIM 3KpaHaM. [lepuommue-
CKas IMpoAyBKa COOTBETCTBECHHO IMPOU3BOAUTCA M3 TPEX TOYCK: ABYX HHKHUX
OOKOBBIX KOJIJIEKTOPOB M HIDKHETO OapabaHa.

5.3. YCTPOMCTBO U PABOTA TEIUIOTEHEPATOPA JIE-10-14 TM

T'azomazytHble koTabl JIE KOHCTPYKLUMH KOTEJIBHOrO 3aBoja I. bulicka u
HUKTHU npenHazHadeHBI i1l BRIPAOOTKH HACHIIIEHHOTO WM CIIA00 TEpPerpeToro
napa ¢ abCONMIOTHEIM JaBieHHeM 14 krc/cm® wim 24 Kre/cM?, Tapornpon3BOMIH-
TenpHOCTBIO 1; 4; 6,5; 10; 16 u 25 T/4 1 CkUraHus ra3000pa3sHOrO M KUAKOIO
tortuBa. OCHOBHBIE XapaKTEpUCTHKH KOTIOB cepun JE m Mx KoMIuiekrarus
npuBeaeHsl B Tab. [11, Tabm. 8.20, 8.22 [12].

[puHnMnuagbpHas cxema ycrpoiictBa u pabotel Terioreneparopa JE-10-
14 I'M npuBenena Ha puc. 5.3, a JIE-25-14 — B [21, puc. 6].

Bce razomasyrssie koTiibl JIE HUMEIOT ONIOPHYIO HAKJIOHHYIO paMy, KOTOpast
onupaercsi Ha ¢pyHnameHnT. Ha pamy nepenaercst Macca 3J1€MEHTOB KOTJIa U BO-
JIbI, 0OBSI30YHOTO KapKaca, HaTpyOHas 0OMypoBKa U o0muBKa. [lepentee nHuiie
HIDKHEro Oapa®aHa MMEEeT HENOJBIKHYIO OIOpY, @ OCTaIbHbIE ONOPHI CKOJIb3sI-
mue. Ha 3agHemM nHuie HibkHero OapabaHa ycTaHOBIIEH perep (yKasaTelb) JUIs

KOHTPOJIA TCIJIOBOTO paClHIMPEHUS 3JICMCHTOB KOTJIa IPU paGOTC " pacCToOIIKE.
A-A A 3anHuil TONOYHbIH
18 9KpaH

rassl 15 10




Puc. 5.3. [IppanunuansHas cxema tenjoreseparopa J[E-10-14 I'M:

1, 2 — BepxHuil ¥ HWOKHUH OapabaHbl; 3, 4 — KUISITUIBHBIC TPYObI IEPBOTO U
BTOPOI'O I'a30X0/1a; 5 — METAJUIMYECKAs IEPETOPOIKA; 6 — ra30IIOTHBIN SKPaH;
7, 8, 9 — moIOBBIH, MTPaBbIii OOKOBOI U MOTOJIOYHBINA YKPAHBI TOIKH;

10 — 3amHUH TOIOYHBIN 3KpaH; [/, 12 — HIKHANA ¥ BEPXHUH KOJUIEKTOPHI
3aJIHETO TOTIOYHOTO HKPaHa; /3 — perUpKyISIHOHHAS TPYyOKa;

14 — hpoHTOBOI PKpaH TONKH; /5 — HANPaBIISIOIINE YKPAHBI,

16 —ropenka; 17 — Topkpert; /8 — maponpoBoj

TertorenepaTopsl COCTOAT U3 BepXHero / W HIbKHEro 2 6apabaHOB oAWHA-
KOBOM  JUIMHBI, KOTOpbIE  COEAMHEHBI  MEXIy Co00il  KOpHIOPHO-
pacmoNoKeHHBIMI BEPTHKAIFHBIMU H30THYTBIMU TpyOamMu 1 00pa3yloT COOTBET-
CTBEHHO MEPBBIA 3 ¥ BTOPOH 4 ra30Xx0jbl KOHBEKTUBHOI MOBEPXHOCTH HArpesa.
[IpomonbHBINA mIAT KUMATHIBHEIX TPYyO BHose Oapabana 90 MM, a momepeyHsIi —
110 mm. Kotner mapornpousBoautensHOCTRIO 4; 6,5; 10 T/d B KOHBEKTUBHBIX
IMyYKaX MMEIOT MPOJOJIbHBIE METAJUIMYECKHE MEPEropoAKH 5 IO BCEH BBICOTE
ra3zoxojia ¢ OKHOM (0T ()pOHTa KOTJIAa) CHEpelH, YTO OOECIIeYnBAET Pa3BOPOT
TOMOYHBIX ra30B B mydke Ha 180° u BBIXOJ ra30B B 9KOHOMai3ep uepe3 3aIHI00
CTeHKY KoTsa. KOTJIBI mTaporipon3BoanTeNbHOCTIO 16 1 25 T/4 Takux Heperopo-
JIOK HE MMEIOT, U ra3bl UIYT [0 BCEMY CEYEHHIO ra30Xxo/a K ()POHTY KOTJIA, BbI-
XOAT U3 KOTJa, a 3aTeM II0 Ta30BOMY KOpoOy, pa3MeLIeHHOMY HaJl TONOYHOH
KaMepou, HampapJistoTCs B BOASHON 3KOHOMai3ep, pacrofioKEHHBIM B XBOCTO-
BOI1 yacTu KoTia.

st Bcex TUIOpa3MepoB ra3oMa3yTHBIX KOTiI0B JIE nuamerpsl BepXHEro u
HIKHero OapabanoB — 1000 MM, paccrosHHE MeXAy OapabaHaMH MO OCSIM —
2750 mm. [lluprHa TONMOYHON KamMephl BCEX KOTIIOB MO OCSM 3KpPaHHBIX TPYyO —
1790 MM, cpemHss BeIcoTa TomouHOM kamepsl — 2400 mMm. Bapa®anbl KOTIOB
n3rotaBiuBaroT u3 ctanu 16 I'C, tommmHoN cTeHkn 13 u 22 MM, COOTBETCTBEH-
HO I M30BITOUHOTO naBiaeHus 13 u 23 krc/cm’. Bee TpyOBI pagalliOHHOW H
KOHBEKTUBHOI TIOBEpXHOCTH HarpeBa pa3BalibllOBaHbl B 0apa0aHax M HMEIOT
Hapy»XHbId auametp 51 x 2,5 MM, 4eM AOCTUraeTcs Jiydllas €CTeCTBEHHas LUp-
KyJIanusi B KOHTypax Kotia. B HmxHeM OapabaHe pa3MerieHsl neppopupoBaH-
HBIE TPYOBI JUIS NEPUOIMYECKON MTPOMYBKH U IapOBOTO MPOTpeBa BOABI OT CO-
CeIHUX KOTJIOB IIPH PACTOIIKE, a TAKXKe IITYIEPHI JJIS CITyCKa BOJBI.

Tonounast kamepa HaxoaUTCsl COOKY (CIpaBa) OT KOHBEKTHBHOTO ITy4YkKa H
OTJIeJIEHA OT HETO CJIEBA Ta30IUTOTHOM MEPEropoAKoi 6 U3 TpyO, yCTAaHOBIECHHBIX
C IIaroM 55 MM M CBapeHHBIX MEXIy cO00H MeTaUIM4eCKUMH NojtockaMu. Kon-
1Bl TPYO ra3oMmIOTHOTO 3KpaHa 6 0O0caxeHbl A0 38 MM, BBIBEACHHI B [IBa pSAAa U
YIUIOTHEHBI IpeOEHKOH, NpUMBIKaromeld K Tpybam u Oapabany. B 3anneit wactu
ra3o0IUIOTHOTO 3KpaHa, Ha paccTostHUM 700 MM OT 3aHEeH CTEHKH KOTJIa, IMEETCS
OKHO JUIsl BBIXOJIa TOIIOYHBIX Ta30B M3 TOIKM B KOHBEKTHBHBIN ITyUOK.

[TomoBeIi 7, mpaBbIii OOKOBOW TOMOYHBIN 3KpaH 8 U MOTOJIOK TOTKH 9 00-
Pa30BaHbl JUIMHHBIMU W30THYTHIMH TpyOaMmy, YCTaHOBJICHHBIMH C IIaroM 55 MM.
KoHnupl 3THX TpyO pa3BeleHbl B [Ba psjia U COSIUHEHBI HEMOCPEICTBEHHO C
BEPXHUM M HIDKHMM OapabaHaMu Ha BaybloBKe. [1of (HIDKHSIS 9acTh TOIIKH) B
TOTIKE BBUIOXKEH CJIOEM OTHEYNOPHOTO KupIuda — Topkpet /7. IllaMOoTHBIH Kup-
MY TaKkKe YKJIaJpIBaeTcss Ha OOKOBYIO YacTh HIO)KHETo OapabaHa B TOIIKE M Kpe-
MUTCS Ha MIMWIbKax Ha OOKOBYIO 4acTh BepXHeEro OapabaHa B TONKE MEXIY ra-
30TUIOTHBIM 6 ¥ TTOTOJIOYHBIM 9 SKpaHaMH.

BepTukansHbie TpyObI 33JHETO TOIIOYHOTO dKpaHa /() He UMEIOT 00CaIHBIX
KOHIIOB M TIPUBApEHBI K HYKHeMY [/ W BepxHeMy /2 HaKJIOHHBIM KOJIJIEKTOpaM
mraMeTpoM 159 x 6 MM. BepxHuit KOJUTEKTOp 3aJHETO TOTIOYHOTO SKpaHa MpH-
BapeH K BepxHeMy 0apabaHy ¢ HaKJIOHOM BHH3, a HIKHUI KOJUIEKTOP — K HHXK-
HeMy OapabaHy ¢ HAKIIOHOM BBepx. Kpome Toro, BepXHHN W HIKHUH KOJIIEKTO-
pBI 00BbeAMHEHBI He 00oTpeBaeMoil Tpyooii /3 nunamerpom 76 x 3,5 MM, KoTOpast
3aMypoBaHa B IaMOTHBII KHpId 0OMypoBKH. [1o penupkyssiunonHoit Tpyoe /3
MIPOUCXOIUT CTOK BOJBI U3 BEPXHErO KOJUIEKTOpA B HIDKHUH MPH OTICICHUU €€
13 MapoBOJSHONW cMecH. JIJIsi 3alMTHl OT TEIUIOBOTO H3ITyYEHHUS! KOJJIEKTOPOB
3aHETO TOMOYHOTO 3KpaHa OHU CHAOKEHBI IBYMsI M30THYTHIMH TpyOamw, pas-
BaJIBIIOBAaHHBIMHU B HIDKHHUI M BEpXHUI OapabaHbl (Ha cxeMe He ITOKa3aHBbl).

@DpoHTOBOH 3KpaH TOIKM KOTJIOB 00pa30BaH YETHIPbMSI M30THYTHIMHU TpPY-
G6amu /4, pa3BaJbIIOBaHHBIMHM B BEPXHHH M HIDKHMH OapabaHBl, YTO MO3BOJISIET
pa3MecTuTh Ha (PPOHTOBOI CTeHE aMOpa3ypsl Topenku /6 u na3. Jlaz coBMenieH
¢ B3pBIBHEIM KJIanlaHoOM. (B mepBoii cepriu KOTIOB IPOU3BOAUTEIFHOCTEIO 4...10
T/9 ()POHTOBOM 3KpaH UMeEN BEPTHUKAJIbHBIC TPYOBI, MPHBAPEHHBIE K KOJUIEKTO-
paMm, aHaJOTMYHO KOHCTPYKIMH 33aJHETO TOIMOYHOTO 3KpaHa). KoTmsl mpousso-
JUTENBHOCTRIO 4...10 T/4 UMeIT Mo JBe MOAEpHU3UpPOBaHHBIE Topenku ['MI



i 1o ogHo# ['M, a KOTIIBI TPOU3BOAUTENBHOCTRIO 16 1 25 T/4 — ropenku ' M-
10 u 'MII-16.

Kpome Toro, y KOTJIOB POU3BOIUTEIBHOCTRIO 4...10 T/4 B TOMKe BIEepeau
3aJHEro TOIOYHOTO 3KpaHa YCTAHOBJIEHHI JIBa psaa TpyO /5 mo IecTs INTYK
(Bcero mBeHaanaTh TPyO), KOTOPHIE Pa3BAIBIIOBAHEI B BEPXHUN U HIKHUHN Oapa-
0aHBI U SIBIISIFOTCS] HAIPABJSIOIIMMU SKpaHaMH JUISl 3aKPYTKH M X0/1a BIKEHUS
TOTMOYHBIX TA30B U3 TONKH B KMIIATUIBHBIN ITy4OK TPYO.

Kotner IE npou3BoguTeabHOCTRIO 4...10 T/4 BBINOJIHEHBI C OQHOCTYIICH-
YaThIM UCMAPEHHUEM, a B KOTJIaX C MPOU3BOIUTENBHOCTBIO 16 1 25 T/4 npumeHe-
HO JIBYXCTYIIEHYATOE HCIIapeHHe C BHYTpHOapaOaHHBIM COJIEBBIM OTCEKOM.

VY xornos JIE naponpounsBoaurensHOCTBIO 16 1 25 1/4 B GapabaHax Ha pac-
cTostHAM 1,5 M OT 3aiHEil CTEHKH YCTaHOBJIEHBI IIEPErOpOAKH, KOTOphIe 00pasy-
IOT YUCTBIM, PACIIONOXKEHHBIA B MEPEAHEH YacTU KOTJa, U COJEBOM oTceku. B
BepxHeM OapabaHe Ieperopojika yCTAaHOBJICHA 0 CEpPEIMHBI MapoBOrO IPO-
CTPaHCTBA, a B HIH)KHEM — CIUIOIIHAs IEPETOPOJKa, OTACNSAIOIAs BTOPYIO CTY-
NeHb UcrapeHus oT nepBod. OmyCKHasi cUcTeMa NEepBOM CTYINCHHM HCTapeHHs
COCTOHUT W3 MOCIEIHHUX IO XOAYy Ta30B PsAZOB TPyO KOHBEKTHBHOIO ITyuka. Bo
BTOPYIO CTYIEHb UCTIAPEHHS BBIIEJICHBI IIEPBBIE TI0 X0y TOIOYHBIX ra30B PsIbI
Tpy® KOHBEKTHBHOIO ITy4ka. OIycKHasi CHCTeMa KOHTypa COJIEBOTO OTCEKa CO-
CTOHUT U3 Tpex He 00orpeBaeMbIX TpyO auamerpom 159 x 4,5 MM, IO KOTOPBIM
BOJIa M3 BepxHero OapabaHa omyckaeTcs B HIKHHH. OTCEKH CTYNEHYaToro Mc-
MapeHusi CoOOLIA0TCs MEXIy co0O 10 mapy 4epe3 OKHO HaJl HOIepeyHoil Ie-
PEropoAKoii, a 0 BOJie — Yepe3 COILIO, PAcIloI0KEHHOE B HIDKHEH YacTu repe-
TOPOJIKM BOJSIHOTO o0ObeMa BepxHero OapabaHa. DTO COIUIO BBINOJHSET POJIb
MIPOJLyBKH M3 YHCTOTO OTCEKA B COJIEBOM.

B kauecTBe cenapalMOHHBIX YCTPOWCTB IIEPBOM CTYIIEHU UCIAPEHUS UC-
MOJIB3YIOTCSA YCTAHOBJICHHBIE B BEpXHEM OapabaHe IUTKH M KO3BIPHKH, HAIpaB-
JISIFOIIME MTAPOBOJITHYIO CMECh U3 DKPaHHBIX TPYO Ha YpOBEHb BOJbI. [1Jis BHIpaB-
HHUBaHUS CKOPOCTEH mapa 1o Bcel annHe OapabaHa Bce KOTIIBI (BCeX MPONU3BOJIH-
TEJILHOCTEH) CHA0XAaIOTCsI BEPXHUM JIBIPYATHIM ITAPONIPUEMHBIM MOTOJKOM. Ha
BCEX KOTJIaX, KpOME KOTJIOB JI0 4 T/d4, mepes MaporpHeMHBIM ITOTOJIKOM ycCTa-
HOBJICH TOPU30HTANBHBINA KaIO3UHHBIN cenapaTtop. CenmapalMOHHBIMU yCTPOH-
CTBaMH BTOPOW CTYNEHW HWCIIAPEHUS SBISIOTCS IPOJOJIBHBIC IIWTKH, HAIpaB-
JIIONINE JIBMDKECHHUE MAapOBOITHON CMECH B TOpel] OapabaHa K MOMepeuHON mepe-
TOPOJKE, Pa3AENIOLIEeil OTCEKH.

Ha xotnax mapompou3BoauTeIbHOCThIO 4...10 T/4 mepuoauueckas mpo-
JyBKa COBMeIaeTcsi ¢ TpyOoll HenpepbIBHOH mpoxyBku. Ha kotnax 16 u 25 1/4
MEPUOANYECKasl MPOAYBKA MPOM3BOAUTCSA M3 YHCTOTO U COJEBOTO OTCEKOB, a
HeTpepbIBHAsT TPOAYBKa OCYLIECTBIISICTCSI U3 COJIEBOIO OTCEKa BepXHero Oapa-
6ana. KadecTBO KOTIIOBOW (IPOIXYyBOYHOI) BOIBI HOPMHpPYETCS O 00meMy co-
JIECOACPIKAHUIO (CYXOMY OCTaTKy) 0e3 yueTa aOCONFOTHON MICTOYHOCTH.

J1g mpou3BOICTBA MEPETrPETOTro NMapa yCTaHABIMBAIOT apolneperpeBaTesb.
Ha xotmax 4...10 T/ mapomeperpeBarenb BBIIOIHEH 3MEEBHKOBBIM U3 TpyO
naMeTpoM 32 x 3 MM, a Ha KoTiaax 16 u 25 1/4 — nqByxpsinHbM U3 TpyO 51 x 2,5
MM. B xauecTBe XBOCTOBBIX IOBEpXHOCTEH HarpeBa NMPUMEHSIOTCS CTaHIapTHEIE
YyT'YHHBIE BOZSHBIE SKOHOMai3epsl JIT 2.

OOMypoBKa OOKOBBIX CTeH, oOmei TommuHoi 100 MM, BBITIOJTHEHA Ha-
TpyOHOH M COCTOMT W3 mamMoTobOeToHa (25 MM) MO CeTKe W M3OJSIMOHHBIX (ac-
0eCTOBEepMHKYJIUTOBBIX) TINT. OOMypoBKa (ppOHTOBOM M 3aaHEHl cTeH, oOmien
tommuHoi 100 MM, coctouTt u3 mamorodberoHa (65 MM) ¥ M30JSIIMOHHBIX TLTUT;
JUIs KOTJIOB MPOU3BOIUTENBHOCTBIO 16 M 25 T/4 TONIIMHA TEIUIOU30JISIIMOHHBIX
T 256...300 MM. OOMypOBKa KOTJIa CHAPYXKH MOKPHIBACTCS METAJUTHICCKOM
JIMCTOBOW OOIIMBKOH [UIsl YMEHBIIICHHS TIPHCOCOB BO3/1yXa B Ta30BBIA TPaKT.

KoTnsl 060pynoBaHb! CTAMOHAPHBIMU O0yBOYHBIMH anmapaTaMu, pacro-
JIOXKEHHBIMH C JIEBOW CTOPOHBI KOHBEKTHMBHOTO Iyuka. OOmyBodHast TpyoOa, c
LENBIO TTOBBIIICHNS HAJICKHOCTH pabOTBhI, BHITIOJIHSETCS U3 KAPOIPOUHOH CTAIIH.
Bpamienue TpyOb! st 00LyBKH NPOU3BOAMTCS BPYYHYIO IIPU MOMOIIM IIKHBA U
uenu. ns oOgyBKH TpyO KOTJIa MCIONB3YyeTCS CyXOW HACHIIMIEHHBIH WIN Tepe-
rpeteiii map ¢ pasienueM He mMenee 0,7 MIla. Kotibl 000pynoBaHbl HHAMBUY-
AJIBHBIM TyThEBBIM BEHTHIISITOPOM H ABIMOCOCOM.

Kaxneriit koten JIE cHabxeH cormacHo [11] i mpaBmiiaM KOTIOHAA30pA:

e ByMs NPYKHHHBIMH IPEIOXPAHUTENBHBIMU KIallaHAMH, U3 KOTOPBIX
OJIUH SIBJISIETCS KOHTPOJIbHBIM; Ha KOTiIax 0e3 maporneperpesareis oba KiamnaHa
YCTaHABIHMBAIOTCS Ha BepxHeM Oapabane (W 000 MOXKET OBITH BHIOpaH Kak
KOHTPOJIBHBIH); Ha KOTJIaX C MapoIleperpeBaresieM KOHTPOJIBHBIM CITYKHT Kila-
TIaH Ha BBIXOIHOM KOJIIEKTOpE MaporieperpeBaTers;



e BYMs BOJIOyKa3aTeJIbHBIMU NpUOOpamu;

e HEOOXOAMMBIM KOJMYECTBOM TEPMOMETPOB, MAaHOMETPOB, 3arlOpHOM,
JIPEHAKHOM U CIIMBHOW apMarypbl;

e npubopaMu peryiIupoBaHus U O€30MaCHOCTH.

Taz06030ywinbLil mpaxm. TOITNBO ¥ BO3AYX MOAAIOTCSA B TOPEIKH /6 TOTI-
KH, T1e oOpasyercsi (akes ropeHus.. TemoTa OT TOIOYHBIX ra3oB B TOIKE, 3a
CYET PaJHaIIOHHOTO ¥ KOHBEKTHBHOTO TEIUIOOOMEHA, MEPEeacTCsl BCEM JKpaH-
HBIM TpyOaM (paJiMallMOHHBIM ITOBEPXHOCTSM HarpeBa), TJe 9Ta TEIUIoTa 3a CYeT
TEIUIONPOBOAHOCTH METAJUTMUECKON CTEHKH TPYO M KOHBEKTHBHOTO TEIII000OMe-
Ha OT TPYO nepenaercsi Boje, HUPKYIUPYIOLIEH 10 SKpaHaM.

3areM TONOYHBIE ra3bl TPEMs MOTOKAMH INPOXOIAT Yepe3 ABa psiaa Tpyo
HaIpaBJISIONIEro 9kpana /5, otkyaa ¢ temneparypoit 980...1060 °C Beixonsr u3
TOIKM M 4Yepe3 OKHO MepexoisT B IEPBBIA Tra3oxoi 3, Ilie MepelaroT TEIUIOTY
KOHBEKTHBHOMY Iy4Ky TpyO. C Temmepatypoit okono 650 °C TOmOYHBIE Ta3bl
Ooru0aroT METANTMYECKYIO IIEPErOpPOIKY J, BXOJAT BO BTOPOH ra3oxoj 4 KHII-
TWJIBHOTO ITy4Ka TpyO H ¢ Temneparypoit okoio 270...370 °C BBIXOIAT U3 KOTIa
1 HalpaBJISIIOTCS B BOASHON SKOHOMak3ep.

B xotiax 16 u 25 /4 TOmMOYHBIE Ta3bl UAYT 110 BCEMY CEUEHHIO OOIIEro ra-
30Xx0/11a K PpPOHTY KOTJa, a 3aTeM 10 ra30BOMY KOpoOy, pa3MeLIeHHOMY HaJl TO-
MMOYHOM KaMepoil, HAPaBJISIFOTCS B BOJIITHON SKOHOMaM3ep,

OcHogHuvle Konmypsl ecmecmeeHHou yupkyaayuu komaos HE-10-14 TM.
[Mocne ymsiruenus u neaspaunu (U3 Jiea’dpaTopa M BOJSHOTO SKOHOMai3epa) 1o
ABYM pr60HpOBOZ[aM MUTATEIbHON JIMHUU THUTATEIbHas BOJa MOABOAUTCA B
BOJHEIA 00BEM BepxHero OapabaHa [, Te CMEIIMBAETCS C KOTJIOBOW BOmOi. B
BOJITHOM 00beMe BepxHero OapabaHa HaxoIuTCs M TpyOa BBoza ¢ocdaros, a na-
POBOM 00beMe — cenapaloOHHbIe YCTPOICTBA.

B koTie uMeroTcs ATk KOHTYPOB €CTECTBEHHOM LIUPKYJIISILIUH.

e 1-if KoHTYp (O KMOATWIBHBIM TpyOam). KoTnoBas Boja M3 BepxHero
Oapabana / omyckaeTcsi B HIDKHMH OapabaH 2 1O KHUIISITHIBHBIM TpyOaMm 4 KOH-
BEKTHBHOIO ITy4YKa, PacIIOJIOXKEHHBIM BO BTOPOM ra3oxojae — B obOiactu Ooiee
HU3KUX TEMIepaTyp TOMOYHBIX Tra3oB. OOpasyromasics MapoBOAsSHAas CMeECh
(ITIBC) nomHuMaetcst B BepxHuil 6apaban 1o TpyOam ra3oruioTHOTO 9KpaHa 6 u
KHIATIIBHBIM TpyOaM 3, pacIioyiokeHHBIM B TIEPBOM Ta30Xxoze — B o0macTtu 60-
Jiee BBICOKHX TEMIEpaTyp TOIOYHBIX Ta30B.

e 2-ii KoHTYD (110 (PPOHTOBOMY TOIIOYHOMY IKpaHy) — KOTJIOBasi BOJa U3
HIDKHEro OapabaHa IMOJHMUMAETCs 1Mo 4eTblpeM Tpyoam /4 BBepx u B Buae [IBC
MIOCTYTIaeT B BEpXHUil OapadaH.

e 3-ii KOHTYp (110 TOI0OBOMY, IPaBOMY OOKOBOMY M HOTOJIOYHOMY 3Kpa-
HY) — KOTJIOBasl BOJIa U3 HIKHEro Oapabana 3aroiHsier Bce TpyOs! u B Buje [IBC
MIOCTYTIaeT B BEpXHUil OapadaH.

e 4-ii KOHTYp (IO 33/IHEMY TOTIOYHOMY PKpaHy) — KOTJIOBasl BOAA U3 HIXK-
Hero Oapa0aHa rmocTyrnaer B HWKHUH KOJUIEKTop // dKpaHa, pacnpeneinsercs mno
SKpaHHBIM TpyOam, a obpasyromasics B Hux [IBC noganmaercs B BepXHHUHA KO-
nekTop /2. 3a cd4er paccioeHHs MOTOKA B BEPXHEM KoJUIeKTope /2 map MueT B
BepxHui OapabaH, a oraenusiasics u3 [IBC Boxa omyckaercs B HIDKHUH KOJI-
nextop /1 mo ormyckHO# HeoborpeBaeMoii Tpyde /3.

e 5-ii KOHTYp (IO TpyOaM HATPABIAIONIETO SKpaHa) — KOTIOBas BOJAA U3
HIDKHero OapabaHa 3aroJHsieT Bce ABeHannars TpyO /5, a oOpasyromiascs [IBC
MMOJHUMAETCS B BEpXHU OapadaH.

IMorydeHHBI BIaKHBIH HACBHIIICHHBIA TTap B BepXHeM OapabaHe MPOXOAUT
rapocenapanoHHble YCTPOHCTBA, B PE3yJIbTaTe Yero ero BIaKHOCTh YMEHbIa-
eTcsi 1 00pasyeTcsi CyXOW HACBHIIEHHBIN ap, KOTOPBIK 10 apONpOBOILY HIET K
MOTPEOUTEII0 WM B MapoIIeperpeBareib, eciay IOTPEOUTENI0 HYKEH Ieperpe-
ThIH nap.

OcHosHble KOHMYpPb ecmecmeeHHoU yupkyaayuu komnos JE-25-14 TM.
[MuTarenbHas BoJa MOJACTCS B BOJHBIA 00BEM YHCTOrO OTCEKa BepXHEro Oapa-
0aHa, r7ie CMEIINBAETCsl C KOTIOBOM BOJOH. B KOTJIe 1mIecTh KOHTYpOB €CTecT-
BEHHOM IIUPKYJISIUK: TPU B YHCTOM U TPH B COJIEBOM OTCEKE:

o Yucmuui omcex, nepeas cmyneHb UCnapenusl.

1-# koHTYp (IO KAMATIIBLHBIM TpyOam uncToro orceka). Kotmosas Boxa u3
BepxHero OapabaHa omycKaeTcs B HIKHHN OapabOaH, M0 KUISTHIBHBIM TpyOam
pacmookeHHBIM ONIKe K (PPOHTY KOTiIa — B 00JacTh Oollee HU3KUX TeMITepa-
Typ TONOYHBIX Ta30B, a 10 KUISTWIBHBIM TPyOaM, paclojOXKEHHBIM OJMKe K



Heperopoake — B obsacTu 0oJiee BBICOKHMX TEMIIEpaTyp, BOJA M MapoOBOJSHAS
cMmech (ITIBC) momaumaroTcst B BepXHuid 6apabaH.

2-ii KoHTYp (110 (PPOHTOBOMY IKpaHy) — KOTJIOBasl BoJia U3 HUXKHEro Oapa-
0aHa Mo 4YeTelpeM TpyOam moaHMMaeTcs BBepX M B Buae IIBC mocrymaer B
BepxHUi GapabaH.

3-it KoHTYp (110 NOJOBOMY, NPaBOMY OOKOBOMY W ITOTOJIOYHOMY JKpaHy,
PAacIIoI0KEHHBIM 10 MEPEropoKh) — KOTJIOBas Boja U3 HIKHero Oapabana 3a-
nosHsieT TpyOs! u B Buae [IBC nocrynaer B BepxHuii OapadaH.

e Conesotl omcek, 8mopas cmyneHs UCHAPeHUs.

4-if KOHTYp (IO KUIATHIBHBIM TPyOaM COJIEBOTO OTCEKa) — KOTIIOBask BOJA
u3 BepxHero OapabaHa MO TpeM OIYCKHBIM HEOOOTpeBacMBIM TpyOaMm HIET B
HIKHUH OapabaH, a 0 KUIITWIBHEIM TpyOaMm, pacliooKeHHBIM 33 Teperopo-
Ko, obpasytromtasica [IBC nmogammaeTcst B BepxHuii 6apabaH.

5-# KOHTYp (110 33AHEMY TOIIOYHOMY 3KpaHy) — KOTJIOBasi BOJA M3 HI)KHETO
OapabaHa 1ocTymnaer B HWXKHHUI KOJUIEKTOP 9KpaHa, pacupesienseTcs 0 dKpaH-
HBIM TpyOam, a oopa3zytomasicst B HuX [1BC mopHuMaeTcsi B BEpXHUHA KOJUIEKTOP.
3a cuer paccioeHHs IIOTOKa B BEPXHEM KOJUIEKTOpE Map MIET B BEpXHHH Oapa-
6aH, a ornenusmascs u3 [IBC Boxa omyckaeTcst B HIDKHHUN KOJIIEKTOP IO OITy-
CKHO HeoOorpeBaeMoit Tpyoe.

6-11 KOHTYp (IO TIOZOBOMY, MPaBOMY OOKOBOMY M IOTOJIOYHOMY SKpaHy,
PAaCIIONOKEHHBIM 3a TEPErOpoNIKOil) — KOTJIOBas BOJAa W3 HIDKHETO OapabaHa
3amonHseT TpyOs! 1 B Bunxe [IBC noctynaer B BepxHuii 6apabaH.

BrnakHO-HaCBIIIEHHBIN NTap B BEpXHEM OapabaHe MPOXOAUT Mapocenapanu-
OHHBIE YCTPOICTBA, a TOIYYEeHHBIH CyXOW HACBHIIICHHBIM Map OTOWpaercs u3
YHUCTOTO OTCEKA U 110 MApOIPOBOAY UAET K MOTPEOUTEITIO.

5.4. YCTPOMCTBO U PABOTA TEIIJIOTEHEPATOPA BI'M-35

T'azomaszythble KOTiIbI BI'M KOHCTpyKLMU KOTEJBHOTO 3aBoja I. benropona
IIpeAHa3HaYeHbl Ul BBHIPAOOTKH CYXOro HACBIIIEHHOTO WIHM IIEPEerpeToro rapa
10 440 °C, ¢ mpou3BOAUTEILHOCTRIO 35 T/4 U aOCOMOTHRIM aaBicHueM 4 MIla
(40 xr/cm?). Koten axpanHOro timna uMeer [1-06pa3Hyo KOMIIOHOBKY C SKpaHH-
POBaHHOM TOTIKOIM HACTOJBKO, UYTO B HEH IepeaaeTcst BCs TeIUIOTa, Heo0XxoanMas
IUTS TIOJTY9eHUS TIapa, B pe3yNbTaTe Yero OTHagaeT HeoOXOAUMOCTh B YCTaHOBKE
KOHBEKTHBHOH MOBEPXHOCTH HArpeBa, a BMECTO KHIATHIBHBIX TPyO yCTaHOBIIE-
HBI XBOCTOBEIE ITOBEPXHOCTHU: MapoIeperpeBaTeb, BOAIHON 3KOHOMai3ep, BO3-
nmyxomonorpeBarenb. Koren nmeer GapabaH, kapkac, ¢pyHZaMeHT, 0OMYypOBKY,
HEOO0XOANMYIO apMaTypy U FapHUTYpY. Pazmepsr rabapuTHbie: BEpXHSS OTMETKA
— 15,8 M, mupuHa 1o ocsiM kojioHH — 5,31 M, rinyouna — 12,28 M. OcHOBHbIE
XapaKTepUCTUKU Tertoreneparopa bI'M-35 mpuseaenst B [12, Tabm. 8.23].
[MpuHuMnuaneHas cxema yHupuuupoanHoro kotina BI'M-35 npusenena Ha puc.
54.
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Puc. 5.4. IpunuunuaiabHas cxema Temjaoreneparopa bI'M-35:



1 — mATaTeNbHBIN HAcOC; 2, 4 — KOJJIEKTOPBI BOASHOTO SKOHOMAal3epa;3 — BOMS-
HOH 3KOHOMai3ep; 5 — nuTaTeIbHbIe JTUHUH;
6 — mUTaTeNbHAS JIMHUS K TApPOOXJIAJAUTEI0; 7 — OapabaH KOTa;
8, 11,15, 22 — onyckHble TpyObl; 9 — HIKHUIT KOJUIEKTOP (DPOHTOBOTO IKpaHa;
10 — ppoHTOBOI1 SKpan; /2 — HIDKHIHA KOJUICKTOP 3aJHETO YKPaHa;
13 — 3aHMiA TONOYHBIN KpaH; /4 — decToH;
16, 18 — HIDKHUN ¥ BEPXHUI KOJUIEKTOPHI JIEBOTO OOKOBOTO SKpaHa,

17 — 6oxoBoi#i 3kpan; /9 — mapooTBosIIue TPyOb!; 20 — BRIHOCHOM HUKJIOH;
21 — napooTBoasIue IuHNY; 23, 24 — HenpepbIBHAA U IEPUOAUYECKAs] IPOAYB-
Ka;

25 — mapompoBo; 26, 28 — maponeperpeBareib; 27 — IapoOXJIaInTelNb;

29 — cOOpHBIN KOJJIEKTOP TIeperpeToro napa; 30 — BO31yX0NoA0Tr peBaTelb;

31 —ropenku; 32 — 0OMypoBKa

B xotne BI'M-35 nByxcryneHuaTast cxema ucnapenus. K nepoil ctyneHu
ncnapeHus (YUCTHIA OTCEK) OTHOCST Nepenuuii /0 u 3amHuii /3 3KpaHBI TOIKH.
TpyObl niepeHero 3KpaHa BHU3Y BBApEHbI B HWXKHHI KOJUIEKTOp 9, a BBEpXy 00-
Pa3yIoT MOTOJIOYHBIN 3KpaH U KOHIIBI TPYO MOTOIOYHOTO SKpaHa pa3BalbIlOBAHBI
B Oapaban. TpyObl 3aHEr0 SKpaHa BHU3Y BBAPCHBI B HW)KHUE KoJuieKTop /2, a
BBEPXY, B 30HE POXO/a TONOYHBIX I'a30B, Pa3BEACHBI B YETHIPEXPSIHBIN (HEeCTOH
14 v pa3BanbIioBaHbl B 6apabaH.

Kpome Toro, ¢ppoHTOBOI1 KOIIIEKTOp 9 COeIMHEH ¢ BepXHUM OapabaHoM ue-
TBIPBMS OITyCKHBIMH TpyOamMu &, pacroiioKEHHBIMH CHapy>Xu OOMYpOBKH, a
HIDKHUH KOJUIEKTOp /2 3aJHEro TOIOYHOI'O dKpaHa COEJAWHEH C BEpXHUM Oapa-
0aHOM IIECTBIO OIyCKHBIMU TpyOamu /], Takke pacroJOKEHHBIMH CHApYXH
oOmypoBkH. [Tonepeunslit HpoHTOBOI KOJUIEKTOP 9 pacnonokeH HaJl TOpETKaMH
31.

Ko BTOpOIi cTynenu ucnapeHus (CoyeBOi OTCEK) OTHECEHBI J1Ba OOKOBBIX
9KpaHa — JIEBBIA /7 ¥ MpaBbIi, BBIIOJHEHHBIH aHAIIOTUYHO JieBoMy. TpyOsI 60-
KOBBIX 3KPaHOB BBapEeHbI B HIDKHUH /6 1 BepxHuUil /8 xomiexkropsl. Kpome Toro,
HIDKHHE KOJUICKTOPBI OOKOBBIX 3KPAaHOB COEJMHEHBI C BEpXHHMM OapabaHoM
JIByMSI OITyCKHBIMH TpyOamu /5, paclojoKeHHBIMU CHapyXu oOMypoBku. Jle-
BbIH U IpaBblil OOKOBBIE SKPaHbI IMEIOT B OTJEIBHOCTH BBIHOCHOH IIMKIOH 20 1
COEAMHEHBI MeXly co00il Tpemst mapooTBOIAIMMHU TpyOamu /9. Bece skpaHbI B
TOTIKE BBITIONHEHHI U3 TpyO 60 x 3 MMm.

T'a306030ywneiii mpaxm. Bo3ayX TyTheBBIM BEHTWIISITOPOM HarHETaeTcs B
TpyOUaTHIii IBYXCTYIEHYATHI BO3MyXOIOAOTpeBaTens 3(, TOe HarpeBaercs
npumepHo 1o 170 °C u monaercst B ropeiku 3/, ycTaHOBJICHHbIE Ha (PPOHTE KOT-
Jla B KOJIMYECTBE IIATH IITYK: TPH BBEPXY W OB BHHU3Y (IPHUEM HIDKHHE — pac-
TonoyHble). TONoYHbIE T'a3bl OTAAIOT TEIUIOTY B TOMKE BCEM IKPAaHHBIM ITOBEPX-
HOCTSIM Harpema, a 3aTeM, Mpoiias ¢ectoH /4, TpyOku mapomeperpeBatens 28 u
26, BOASIHOI PKOHOMaM3ep 3, Bo3ayxomoaorpesarens 30, ¢ Temmeparypoit 158..
180 °C mpiMOCOCOM yIanstoTcs B atMocepy depe3 JHIMOBYIO TPYOy.

Ocnognbie konmypuvl ecmecmeenHol yupkyiayuu. IluTatenbHas Boja u3
0aka Jea’paropa NUTATEIbHBIM HACOCOM / IMOJAeTCsl B KOJUIEKTOp 2, a 3aTeM B
TpyOBI 3 KHILIIEro BOASHOTO SKOHOMai3epa, TAe Boja HarpeBaeTcsi MPUMEPHO
1o 145 °C u npoiing cOOpHBIN KOJIIEKTOP 4, 10 TPEM IHTATENIBHBIM JIMHUSAM J
mojmaercs B 0apabaH KoTia 7, TA€ CMEIIMBAeTCs ¢ KOTIOBOH Bomoi. OmHa (W3
Tpex) mUTaTebHas Tpyoa 6 MOABOANTCS K MapOOXIaqUTelto 27, YyCTaHOBIEHHO-
MY B pacceuky MaporeperpeBaTens, Uil perylInpoBaHus TEMIIEPaTyphl Ieperpe-
TOTO Tapa.

Yucmeiti omcex. YacTs KOTIIOBOH BOIBI W3 OapabaHa MO YETHIPEM OITYCK-
HBIM TPyOaM & MOJABOAUTCS B HIDKHHE KOJUIEKTOP 9, pacmpeielisieTcs Mo Tpyoam
MIEPeTHETO TOMOYHOTO dKpaHa (), KOTOPHIA SKpaHUPyeT PPOHT U MOTOJIOK TOTI-
KH, a oOpasytomasics naposojsHas cMech (IIBC) mo sTomy skpany uner B Gapa-
OaH.

YacTe KOTJIOBOW BOIBI U3 OapabaHa MO IIECTH OIyCKHBIM TpyOaMm /] mon-
BOJINTCS] B HIDKHUH KOJUIEKTOp /2, pacrpenensercs 1Mo TpydaM 3aJHero TOmoY-
Horo 9KkpaHa /3, a odpasyromasicsi [IBC mo atomy skpany u ¢ecrony /4 uuer B
OapabaH.

Conegoii omcex. YacTb KOTIOBOW BOIBI U3 OapabaHa 1O JBYM OITyCKHBIM
TpyOam /5 MOABOIUTCS B HWKHHUH KOJJIEKTOp /6, pactperernsiercs o Tpybam
JIeBOT0 OOKOBOT'O TOMOYHOTO 3KpaHa /7, a obpasyromasicst [IBC no sTomy sxpa-
Hy TIOJHMUMAeTCsl B BEPXHUH KOJUIEKTOp /8, OTKyzAa IO TpeM MapOOTBOISIINM
TpyOam /9 maer B BRIHOCHOW IUKIOH 2(0). B NHKIOHE TPOMCXOINUT pa3/ieieHne
mapa W BOJIBI: TIAp 10 JBYM MMApOOTBOMSAIIMM JUHUSIM 2/ unmeT B OapabaH 7, a



BO/a W3 IMKJIOHA 2() 1O TPeM OIyCKHBIM TpyOam 22 BO3BpaIlaeTcsl B HIDKHHUH
KOJUIEKTOp /6 GOKOBOTO 3KpaHa. AHAJIOTUYHO paboTaeT W MpaBblii OOKOBOH TO-
MoYHBIN 3kpaH. HempepriBHas npoayBka 23 MPOU3BOIUTCS TOJIBKO U3 JIBYX BBI-
HOCHBIX UKJIOHOB, a IEpUOJANYCCKaA 24 — U3 HIDKHUX YacTei JABYX LUKJIOHOB U
13 BceX (YeThIpex) HIKHUX KOJIJIEKTOPOB KOTJIA.

[Tap n mapoBoxsiHAast cMech U3 BCEX KOHTYPOB LIUPKYJISIIMU OAHUMACTCS B
GapabaH, TJic B TapoCeNapalMOHHBIX YCTPOHCTBAX OTIEISIETCs Iap, a Boja CMe-
IIMBAETCsl C KOTJIOBOM BOJIOM M IPOLECC LUPKYJSIUN noBTopsiercs. [locie ma-
pocenapauMoOHHbIX YCTPOMCTB MOJYyYEHHBIH CyXOH HACBILIEHHBIM Nap Mo Mmapo-
poBoAy 25 HalpaBiIseTcs B HapoIeperpeBaTeNb Uil MOMYYEHHs IEPEerpeToro
napa. Cyxolf HacCBIIIEHHBIH Nap BHAYaie MPOXOAUT JaJbHIOI YacTh Mmaporepe-
rpesaTens 26, Tie BHaJale MPOTHBOTOKOM, a 3aTeM MPSIMOTOKOM (Ha cxeMe He
MI0Ka3aHO) HarpeBacTCsl M TOCTYNaeT B MapoOXJIaAUTENb 27 TMOBEPXHOCTHOTO
tuna. 13 mapooxyaauTens, Mmocie perylupoBaHHs TEMIIEPaTyphl, Map HIET B
OJIMDKHIOK 4YacTh 28 maporieperpeBaress, TAe MOCie IBHKCHHUS MPIMOTOKOM H
MIPOTHUBOTOKOM (Ha CXeMe He IOKa3aHO) HarpeBaeTcsl TOMOYHBIMU ra3aMH U I0-
CTynaeTr B COOpHBII KOJUIEKTOp Ieperperoro napa 29, oTKyAa uIeT K IoTpeOu-
temo. Ha cOOpHOM KOJUIEKTOpE YCTAHOBIJICHBI IPEIOXPAHUTEIBHBIH KOHTPOJIb-
HBIH KJallaH, TepMOMETpP, MAaHOMETp, BEHTWIb JUIS MPOIYBKH IapoIpoBoJia BO
BpPEMS PAcCTOIIKM KOTJIa W BEHTWIb, COCOUHSIOMMI C TJIABHBIM HapoONpOBOIOM
KOTEJIbHOM.

Kotmer BI'M-35 BeimyckatoTcs u 06e3 IUKIOHOB, 'y HUX HET BEPXHHUX 00-
KOBBIX KOJUIEKTOPOB, a TPyObI OOKOBBIX SKPAaHOB pa3BAIBIIOBAaHBI B OapabaH
kotna. Ho B GapabGaHe KOTa MMEIOTCS JIB€ MOIEPEUHbIE MEPETOPOAKH C IMepe-
JUBHBIMH TpyOamu (comiaMu) B BOZHOM 00beMe, KOTOPBIE IENIAT POCTPAHCTBO
KOTJIa Ha TPU OTCEKaA: OANH YHCTHIA U JiBa COJICBBIX.

OuncTka naporneperpeBaTeis OCyIECTBISIETCS CTAOHAPHBIMU TTAPOBBIMU
00ayBOUYHBIMH ammapaTamu. KoTen Takxke 000pyJOBaH YCTPOHCTBOM JUIsi OYH-
CTKH ITOBEPXHOCTEH Harpesa BOJSIHOTO SKOHOMaii3epa M BO3yXOIIOI0TpeBaTes
npoObro. OOMypoBka komia 32 oOJyierdeHHas, 3aKpeluieHHas Ha Kapkace, co
CTaJIbHOW OOIINBKOIA.

5.5. YCTPOMCTBO U PABOTA TEILJIOTEHEPATOPA E-1-9

ITapoBeie aByxOapabaHHBIE BEpTHKAIBHO-BOIOTPYOHBIE KOTIIBI cepui E-1-
9, ¢ ecrectBenHol upkyssinuer (E), npeanasnadens! s cxuranus raza (E-1-
OT") wiu masyta (E-1-9M) u BeIpabOTKH CyXOT0 HACBIIICHHOTO Mapa MPOU3BOIU-
TenpHOCTRIO 1 T/4, maBiaenrem 0,9 MIla nin 9 kre/em?. Vsrorosurenn — «buii-
cKdHeproMann u MOHACTBIPUIIEHCKHH MAalIMHOCTPOUTENBHBIN 3aBoA. OCHOB-
HBI€ XapaKTePUCTUKU KOTJIOB cepuu E-1-9 M MxX KOMIUIeKTanus MpPUBEICHBI B
[12, Tabxn. 8.13]. IlpuHIMIHANTEHAS CXeMa YCTPOWCTBA M pabOTHl TEIUIOTeHEepa-
topa E-1-9T" npusenena Ha puc. 5.5.
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Puc. 5.5. llpunnunuanbHas cxema Temjioreseparopa E-1-9T":
1, 2 — BepXHUI 1 HUKHUK OapabaHbI;
3, 4 — KUIATUIIBHBIE TPYOBI IEPBOTO U BTOPOT'0 T'a30X0/10B;
5, 6 — MeTaJUIMYeCKHEe ePEeropoIKH;
7, 8 — neBbId U TIpaBbIii OOKOBBIE TOIIOYHBIE IKPAHBI;
9 — 3a1HUH TONOYHBIN 3KpaH; /0, 11 — GPOHTOBON U MOTOIOYHBII SKPaHbI;
12 — $hpoHTOBOI KOJIIEKTOP; /3 — nepernycKHbIe TPyObI;

14, 15 — HOKHUN ¥ BEPXHUH KOJUIEKTOPBI OOKOBOTO dKpaHa; /6 —ropenka; /7 —
BOJIOYKa3aTeIbHOE CTeKIIO; /8 — mapompoBox; /9 — maHoMmeTp; 20 — TepMOMETD;
21 — mpenoXpaHUTENBHBIA KIIamaH

Koren cocrout u3 BepxHero / u HmwkHeEro 2 6apabaHOB OIMHAKOBOM ITH-
HBI, AuaMeTpoM 650 x § MM, KOTOpbIE pa3MeIeHbl Ha OHOM BepTUKAIbHON OCH.
Bbapabanbsl coeqMHEHBI MEXIy CO00W HM30THYTHIMH KHIATHIBHBIMU TpyOamu
(oaMHHAAUATH PAIOB [0 YETHIPHAIIATH IITYK), 00Pa3yIOIUMH COOTBETCTBEHHO
NepBhIil 3 U BTOPOH 4 ra30xoapl KOHBEKTHBHOM MOBEpXHOCTH Harpesa. I'azoxo-
IIBI Pa3/eeHbl MeXIy cO0O0M CTaTbHON MEeperopoIKoil 5 Mo BCEeH BBICOTE Ira3o-
X0Jla KOTia ¢ OKHOM (OT ()poHTa KOTiIA) cupaBa. TpyOBl KUIMATHIEHOTO ITyYKa
OTJIEJIEHB! OT TOIKM BEPTUKAJIBHON MEPETropoOKONH 6 U3 5KapOCTOHKON CTAH IO
BCEH BBICOTE TONKH, KOTOpas HE JOXOJUT OO JICBOH CTEHKM KOTJIA, OCTaBIIAA
OKHO C€JI€Ba JUIS IIPOXO0/1a TOTIOYHBIX TA30B U3 TONKH B Fa30X0I.

Best TpyOHas cucrema coOpaHa Ha OJJHOHM pamMe — CBAPHOM METaLIMYECKOM
Kapkace. YacTb HIKHero OapabaHa KpPEHmHUTCsl HETIOJBUKHO, & OCTAJIbHBIE YaCTH
KOTJIa UMEIOT CKOJIB3SIINE OTIOPHI M PETephl, KOTOPhIE KOHTPOJIUPYIOT YIIHHE-
HUSI QJIEMEHTOB TP TeMIlepaTypHoM pacumpenun. O6bpeM Boabl B komiie — 1,1
M. I"abapuTHbIe pa3mepsl: LiuHa — 4,16 M, mupuHa — 2,4 M, BeIcOTa — 2,8 M.

Tonxa chopMupoBaHa SKpaHHBIMU TpyOaMu, KOTOpbIe 00pa3yloT COOTBET-
CTBEHHO: / — JIeBbI OOKOBOM 3KpaH; § — NpaBblii OOKOBOH HKpaH (aHATOTUYHO
neBoMy); 9 — 3aaHuit 9kpaH Torku; /0, 11 — nepenHuii win GpoHTOBOM U MOTO-
JOYHBIN 3KpaHbl. Bee TpyOBI B pajManioHHONH M KOHBEKTHBHOW MOBEPXHOCTH
HarpeBa MMEIOT HapyXXHbIH quamerp 51 x 2,5 MM, 4To oOecreuuBaeT JIydInyro
€CTECTBEHHYIO LIUPKYJISAIMIO B KOHTypax KOTJa.

OkpaHHBIe TPYOBI 3aJHETO TOTIOYHOTO SKpaHa 9 pa3BajbIIOBaHBI B BEPXHEM
u HIKHEM Oapabanax. DKpaHHbIe TpyObl (YPOHTOBOTO M HOTOJIOYHOTO 3KpaHa /()
u /] BBINONHEHBI U3 HAKIOHHBIX M30THYTHIX TPYO, KOTOPBIE CBOMMH BEPXHUMH
KOHIIAMH Pa3BAJIbIIOBAaHbI B BEpXHEM Oapabane /, a HIKHUMHU KOHIIAMH MpUBa-
PEHBI K HIDKHEMY ITOTIepedHOMY (PPOHTOBOMY KOJJIEKTOPY /2, PactoIOKEHHOMY
Ha (GpoHTOBOI cTeHe KoTiIa. PPOHTOBOM KOJUTEKTOp /2 MO yriaM TOIKH COCIH-
HEH ABYMS INEPENyCKHBIMH TpyOamu /3 ¢ AByMs HIXXKHUMH KOJUICKTOpamu [4
OOKOBBIX SKPaHOB JJIsI 00ecieyeHNsT He0OOXOMMOH IIUPKYIIALUH BOJBI B KOTJIE.

JleBblii OOKOBOI 3KpaH TOIKU BBINIOJIHEH M3 BEPTHKAIBHBIX TPYO 7, MpHBa-
PEHHBIX K HIDKHEMY TOPU30HTAIBHOMY KOJIJIEKTOPY /4 1 BEpXHEMY HaKJIOHHOMY
koyiexTopy /5. I1paBbrif O0KOBO¥ PKpaH TOTKH BBHITIOJTHEH aHAIIOTHYHO JIEBOMY.
HwxHue KOJIeKTOphl OOKOBBIX 9KPaHOB TONKH BBapeHBI B HW)KHUI O0apabaH, a
BEPXHHUE KOJJIEKTOPBI — B BepXHUI OapabaH. Bce KOJIEKTOPBI UMEIOT AUAMETP
159 x 6 MmM. BepxHne KOJIEKTOPBI SKPaHOB MUMEIOT JFOUYKH JUIsI OYUCTKH TPYO U
ocMmoTpa komekTopa. ['openka /6 muddysnonnoro tuma I['-1 pacmonoxkena mox
(pOHTOBBIM KOJUIEKTOpOM /2.

OOMypoBKa (pOHTOBOH, 3amHEll M OOKOBBIX CTEHOK KOTJIA BBINOJHEHA
TPEXCIIONHOM, a TTOTOJOYHOTO IKpaHa — U3 YETHIpEX CIOEB, IPUUYEM B MEPBOM
CJ10€ IPUMEHSIETCS] OTHEYIOPHBII KUPIIUY, BCE OCTANBHBIE CIIOU COCTOAT U3 U30-
JSIIAOHHBIX TUNT. HIDKHSS 9acTh B TOTKE — IO — BBIKJIAABIBAETCS OTHEYNOP-
HBIM (IMaTOMOBBIM) KuprmraoM. OOMYypOBKa KOTIAa CHapY)KH ITOKPHIBACTCS Me-
TAUTMYECKOW JIMCTOBOW OOIIMBKOM JUI YMEHBILIEHUS TPUCOCOB BO3yXa B ra3o-
BBII TpakT. OOMYpOBKa, H30JLMA U MeTaJUIMYecKas oOIIMBKA KOTJIa 3aKpersi-
I0TCSI Ha Kapkace.

Ta306030ywnbll mpaxkm. TOIIMBO U BO3MyX MOJAIOTCSA B TOpPENKY /6, a B
ToIKe oOpa3syercs akesn ropeHus. Temmora oT TONOYHBIX I'a30B B TOIIKE, 33 CUET
panualMoHHOTO W KOHBEKTHBHOTO TEIUIOOOMEHA, MepelaeTcsi BCEM SKPaHHBIM
TpyOaMm (paaualiMOHHBIM ITOBEPXHOCTSIM Harpesa), I7e 3Ta TEIUIoTa IepeaaeTcs
BOJI€, IUPKYJIUPYIOIIEH 1Mo SKpaHaM. TOMOYHbIE Ta3bl BBIXOAAT U3 TOIIKH U Yepe3
OKHO CJI€BAa B METAJUIMYECKON IEPEropojke 6 MepexolsT B MEpBBIH ra3oxon 3,
TJie TepeAatoT TEIIOTY KOHBEKTHBHOMY YUKy TPYO, 3aTeM OTrnoast meperopoaxky



5 ¢ mpaBoii cTOPOHBI U TOBOPOTOM Ha 180°, BXOAAT BO BTOPOH ra30xo. 4 KUIIs-
TUJILHOTO MydYka TPyO u c Temmeparypoil npumepno 250 °C uepe3 3aIHIOIO
CTEHKY BBIXOJAT M3 KOTJA M HANpPAaBISIIOTCS K ABIMOCOCY, 4 3aTEM B JBIMOBYIO
TpyOy.

Ocnognvle KoHmypvl ecmecmeennou yupkyiayuu. llurarensHas Boja nocie
YMATYCHUS 110 pr6OHpOBO,HaM MUTATEIbHON JIMHUH, ITUTATCIBbHBIM HaCOCOM
roJiaeTcs B BOAHBIA 00beM BepxHero OapabaHa /, rlie CMEIIUBAETCs ¢ KOTJIOBOH
BosloW. Ha nuTarenbHOM IMHIK YCTaHOBJIEH OOpaTHBIN KilanaH U BEHTHIIb.

B koti1e uMeeTcs 4eThIpe KOHTypa eCTECTBEHHOM UPKYJIISIIUH.

e 1-if KoHTYp (O KMOATWIBEHBIM TpyOam). KoTnoBast Boja n3 BepxHEro
Gapabana / omyckaercsi B HIDKHHMH OapabaH 2 1O KUIIITHIBHBIM TpyOaMm 4 KOH-
BEKTHBHOTO ITy4YKa, PAcIIOJIOXKEHHBIM BO BTOPOM ra3oxojae — B obiactu Ooiee
HU3KUX TEMIepaTyp TOMOYHbIX Tra3oB. OOpasyromasics MapoBOAsSHAas CMECh
(IIBC) noganMaeTcs B BepxHHUH O6apabaH 1o TpybaM 3aJHEro SKpaHa TONKH 6 H
KHIIATIIBHBIM TpyOaM 3, pacrioyio’keHHBIM B TIEPBOM Ta3oxone — B obmactu 60-
Jiee BBICOKHX TEMIEPATyp TONOYHBIX ra30B.

e 2-ii KOHTYp (110 JIeBOMY OOKOBOMY TONOYHOMY 3KpaHy) — KOTJIOBAsl BO-
Jla U3 HIDKHEro OapabaHa MOJBOAMTCS K HIDKHEMY KOJUIEKTOpY /4, pacmnpeneis-
ercs no Hemy, a obpasyrouiasicsi [IBC mo tpydam 7 neBoro O0KOBOTO dKpaHa,
pAacIIoNOKEHHBIM B TOIKE, MOJHUMAETCSI B BEPXHHUH KOJUIEKTOp /5, OTKyna B
BepxHUH OapabaH.

e 3-ii KOHTYp (1O paBOMy OOKOBOMY IKpaHy TOIKH §) — OCYILECTBISET-
Cs1 aHAJIOTHYHO JIEBOMY OOKOBOMY TOTIOYHOMY 3KpaHy.

e 4-ii koHTYp (IO PPOHTOBOMY H MOTOJIIOYHOMY IKpPaHy TOIKH) — KOTIIO-
Bas BOJIA U3 HWKHUX KOJJIEKTOPOB OOKOBBIX 3KPAHOB IO MEPEMYCKHBIM TpyOam
13 nmoxBoUTCSL K PPOHTOBOMY KOJLIEKTOPY /2, pacnpeneinsiercs mo Hemy, a 00-
pasyromasics [IBC mo tpybam ¢pporToBOTO /() M IOTOIOYHOTO /] 3KpaHa HIET B
BepxHUi GapabaH.

Bona u nmapoBoasuas cmech (IIBC) u3 Bcex KOHTYPOB IUPKYJISIUHU IO
HUMaeTcsl B BEpXHUil OapabaH, r1ie B MapocenapaioHHbIX YCTPOUCTBAX OTIEIIs-
eTcs map, a BoJla CMEIIMBAETCA ¢ KOTJIOBOM BOJOHM M MpolecC LUUPKYJISAUUN MO-
BTOpsieTcd. Ilocne mapocenapalMOHHBIX YCTPOMCTB MOJTy4EHHBIH CyXOil Hachl-
IICHHBIN TIap TI0 TapOIPOBOAY /8 HIET K MOTPEOUTEITIO.

Koten cHaOGxeH IByMsi HPYXHHHBIMH MPEAOXPAHUTEIBHBIMU KIIAllaHAMH
21 1 COOTBETCTBYIOLIEH apMmaTypoi: Tepmomerp 20, MaHoMeTp /9, Bogoykasa-
TenbpHOe cTekiIo /7. Ha 3ajgHelt cTeHKe KOTJIa yCTaHOBJIEH O0AyBOYHBIN ammapar,
a Ha OOMYpOBKE, B BEpXHEH YaCTH TOIKH — B3PBIBHOW MPEIOXPAaHUTEIBHBIA Kila-
nmad. B xoTie Tpu TOYKM NMEpHOANYECKON NMPOAYBKH: M3 HIDKHEro OapabaHa w
JIBYX HIDKHHX KOJUIEKTOPOB OOKOBBIX DKPaHOB.

Korten mocraBnsercs B xomiuiekTe ¢ aBromaTukor KCVY-14, KCYM 2-I1,
CHCTEMOI MUTaHMs, BKIIOYasi MUTATEIbHBIA HACOC, TBIMOCOC, TOPEIOYHBIM YCT-
poiicTBoM 1 1p. B ciryyae HE0OXOIMMOCTH 3aBOJ] OCTABJISIET BOJOYMSTYUTEIb-
HYIO YCTaHOBKY U JBIMOBYIO TpyOy.

AHaNornyHyr KOHCTpyKLHUIO nMeroT naposele koTnsl IIKH, nmpennasna-
YeHHbIEe 1151 o0ecIieueH s MapoM U ropsiueil Boiol OypOBBIX YCTaHOBOK U 00b-
€KTOB He()TEXUMHUYECKOH IPOMBIIIIEHHOCTH.

5.6. YCTPOMCTBO U PABOTA KOTJIA M3K-7AT-1

M3K — mapka MOHaACTBIPHIIIEHCKOTO MalIMHOCTPOUTENIHHOTO 3aBoa 1 [10
«Kpacnpiii korensmuk». Koren M3K-7AT'-1 ¢ ectecTBeHHON LUPKYISILMUENA TO-
CTaBJISIETCSI C MUTATENBHBIM HACOCOM, TYTHEBBIM BEHTHJIATOPOM, CUCTEMOM aB-
tomatuku AMK-Y wmm KCVY-2I1, tpyGompoBomamu u apMaTtypoil B mpepenax
KOTJIa, CBETOBOM CHTHAIM3AIMEl W 3alIuTOH OT MOBBINICHHS JaBJICHHS Mapa,
TIOHVDKEHHUS JABJICHUS Ta3a U BO3/yXa, oOecreurnBasi HOpMaIBHBIN pexXuM pado-
ThI ¥ TIOJTyaBTOMAaTHYECKHH MyCK U OCTAHOBKY.

OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKK TpHUBeNeHs! B [12, Tabn. 8.4]. [1a-
POIPOM3BOAUTENBHOCTH — | T/u; BogsHOM 00beM — 0,39 M’; aBComTHOE 1aBiTe-
Hue mapa — 9 kre/cM’; pacxon Tormmea (rasa) — 90 m*/u; KITJT — 86 %; macca —
2,5 T; rabapuTHBIE pa3Mephl: AmHa — 2,3, mmpuHa — 1,525, Beicota — 2,75 M.

[MpunnunuansHas cxema kotiia M3K-7AI-1 npuBenena Ha puc. 5.6.

Koten cocrout u3 BepxHEero / W HMXKHErO 2 KOJIbLEOOPA3HBIX KOJUIEKTO-
POB, KOTOPBIE COSAWHEHBI MEXIY COOOW TpeMs psmaMH MPSMBIX KUIISTAIBHBIX



TpyO 3 ¥ 4, IpUBapeHHBIX K TPYOHBIM pelIeTKaM KOJUIEKTOpoB. J[uamerp U ToJ-
IIMHA CTEHKH Hapy»HOro koprmyca — 1166 x 8 MM; CTEHKH BHYTPEHHETO KOpPIIY-
ca— 700 x 10 MM; KUTIATWIBHBIX TPYO — 38 x 3 MMm.
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Puc. 5.6. [IpunnnnuanbHas cxema Temjaoreneparopa M3K-7AT-1:

1, 2 — BepXHUH U HWKHUI KOJIBLEBBIE KOJUIEKTOPBI; 3 — Fa30IUIOTHBIIN SKpaH;
4 — KUMATWIBHBIC TPYOBL;, 5 — OOMIMBKA; 6 — KOXKYX; 7 — TOpeika; 8§ — Kopoo;
9 — Tonka; /() — nuTaTenbHas JIMHKS C OOPAaTHBIM KJIallaHOM M BEHTUJIEM;
11 — mapocemnapanoOHHOE YCTPOUCTBO; /2 — MapompoBOT

BHyTpenHui# paa TpyO 3 BBINONHEH ra30IUIOTHBIM, IS 4ero B MPOMEKYT-
Kax MeXIy TpyOaMu IPHBAPEHBI CTAIBHBIE MOJIOCHI 1T0 BCEH BHICOTE ITHX TPYO,
a BHYTPHU 3TOro 9KpaHa oOpasyeTcs LWIMHIpU4Yeckast Tonka 9. Uersipe TpyObI
BHYTPEHHETO psila HE COEIMHEHBI MEXIy cOOON CTalbHBIMU IIOJIOCAMH, B pe-
3yJIbTaTe 4ero oOpa3yercs OKHO, Yepe3 KOTOPOE TOIOYHBIC Ta3bl BBIXOIAT U3
TonKu. Bokpyr kpaiiHero, Tpersero, psaa TpyO 4 ycTaHOBJIEHA MeTaJuIMdecKast
oOmmBKa 5 u3 xxapocroiikor cranu. CHapy M KOTJIa, KOAKCHAIIbHO MeTaJlTHue-
CKOIl OOIMBKE 5, yCTAaHOBJICHA CTANbHAsl OOMIMBKA 6, KOTOPAs MOKPHITA CIOEM
M30JILUH U AEKOPATUBHBIM METAIIMUECKUM KOXKYXOM.

I'openka 7 ycraHoBiI€Ha B BEpPXHEH 4YacTU KOTIA, BO BHYTPEHHEM IIPO-
CTPaHCTBE BEPXHETO KOJIBLIEOOPA3HOTO KOJUIEKTOpa. B ropenky moasoaurces ras
(v MmasyT), a Mo KopoOy — BO3AYyXOBOXY & HarpeTblii BO3IYyX C JaBICHHEM
90...110 MM Bog. cr. Tomnka paboTaer moj M30LITOUHBIM AaBiicHHEM 10 40 MM
BOJ. CT. TormoyHble ra3bl BHIXOJAT U3 TOIKH 9 Yepe3 OKHO W, orudas ra3oruioT-
HBIH 3KpaH 3, IBYMS IOTOKaMH BXOIST B MEXTPYOHOE IPOCTPAHCTBO MEXKIY
ra30IuIOTHBIM SKPaHOM 3 ¥ METANIMYECKOH OOIIMBKOW 5, 3aTE€M MPOXOIAT KUTIS-
TWIBHBIHN MTy4OK TPyO 4, COCTOSIIIMN U3 ABYX PSOOB U, OTAaBas TEIJIOTY TpyOam,
YHANSIOTCS U3 KOTIa B JBIMOBYIO TpyOy. Mexmy oOmmBKamMu 5 U 6 UMeeTcs
CBOOOIHOE ITPOCTPAHCTBO, Ky/a AYTHEBBIM BEHTHJISITOPOM HArHETaeTcsl XOJIOM-
HBIA BO3IYX, KOTOPBIH HAarpeBaeTcst OT OOMMBKH 5 ¥, BBIIOIHAA [1BAa MOCTYIIA-
TEJIbHBIX XO0J]a BHNA3Y M BBEPXY, IIOCTYIIAEeT B KOPOO &8, OTKy/la HarpeThIi HIET B
rOpeIoYHOe YCTPOUCTBO 7.

OcHognble KoHmypbl ecmecmeennou yupkynayuu. IlurarenpHas Boja nocie
yMSTYEeHHS 10 TpyOOmpoBoAaM MUTATENbHON JMHMM (), ¢ YCTaHOBKOW Ha HEl
¢unbTpa, oOpaTHOro KijamaHa W BEHTWIS, NUTaTelbHbIM HacocoMm ITH 1,6-16
10JjaeTCsl B BOJHBII 00BEM BEPXHEr0 KOJIbLIEOOPa3HOro KOJUIEKTOpa /, HaJl JbIp-
YaTbIM JIMCTOM, IJl€é CMEIIMBAETCSl C KOTJIOBOW BOMOH. B KOTIIE OOUH KOHTYD
€CTECTBEHHOW IIUPKYIIALIIH.



KotnoBas Boga u3 BepXHEro KOJbIe00pa3HOro KOIeKTopa / OIycKaeTcs B
HIDKHAH KOJUIEKTOP 2 10 KUIIATHIBHBIM TPyOaM KpalHETro, TPETHETO U CPETHETO
psinoB TpyO, pacrojoKeHHbIX B 00JacTH 0oJiee HU3KUX TeMIIepaTyp TOIOYHBIX
ra3oB. Ob6pa3yromasics napoBonsHas cmech (IIBC) momammaercs B BepXHHUH
KOJIBIIEOOPa3HbI KOJIEKTOp / Mo TpyOaM ra3omioTHOTO dKpaHa 3 M CPEeIHETro
psiia KUISTWIBHBIX TPYO, PacIoIOKEeHHBIX B 00J1acTH OoJiee BBICOKUX TeMIIepa-
Typ TOmo4HBIX ra3oB. [IBC mpoxoauT IbIpYaTHIil JIMCT, YCTAHOBJICHHBIH B BOJ-
HOM 00OBeMe, M HalpaBIsIETCsl B TAPOBOE MPOCTPAHCTBO KOJUIEKTOpPA, TAE ycTa-
HOBJIEH cenaparop // B BUJE MOIyKOJbLa U3 TPyOs! ¢ oTBepcTusiMu. [lomyuen-
HBI CyXOH HacCbILUICHHBIN Iap YXOAUT 4epe3 3allOPHbII BEHTWIIb B IIApOIIPOBOJ,
12.

Kotexn nmeer HeoOXoauMyI0 apMaTypy U rapHuTypy. Ha BepxHEeM KoJuiek-
TOpe KOTJIa yCTaHOBIICHBI B IPEIOXPAaHUTENBHBIX KIlallaHa, TePMOMETp, Ma-
HOMETp, BoJOyKa3aTenbHbIH mpubop (BYC). B3peiBHOH KiTamaH HaxoIuUTCS Ha
razoxojie 3a kKomioM. Korenm mmeer ABe TOYKHM NEPUOJMYECKOM NMPOAYBKH Ha
HIDKHEM ChEMHOM KoJiblie KojulekTopa. Korenm MoxkeT KpenuThes K QyHIaMeHTy
WIN MOy Ha aHKEPHBIX 0O0JNTaxX M €ro MOYKHO yCTaHABIMBATh HEMOCPEACTBEHHO
B NPOM3BOJCTBCHHOM ITOMEIICHNH, NPH YCIOBHU €T0 OTPa)KACHHS METaJUTHye-
CKOH orpaioi.

6. BOJIOTPEMHBIE TEIJIOTEHEPATOPBI

6.1. OCOBEHHOCTH PABOTDI
BOJOI'PEUMHBIX TEIIVIOTEHEPATOPOB

VYcTpoiicTBO, MMEIOIIee TONKY sl CKATAHUS OPTaHWYEeCKOTO TOIUIMBA,
oborpeBaeMoe MPOJYKTaMH CrOpaHUsl, NpeHa3HAYCHHOE YISl TOJyYeHHUs TOpsi-
4eill BOJbI C JaBJICHUEM BbIILIE aTMOC(EPHOT0, Ha3bIBAIOT BOJOTPEIHBIM KOTIOM
(Termoreneparopom). I'opsiuast Boga OT BOAOTpEHHBIX KOTJIOB — TEIJIOreHeparo-
POB HIET Ha OTOIUICHWE, BEHTIISALHUIO U Topsiuee BOJOCHAOXKEHHE JKHIIBIX, 00-
LIECTBEHHBIX M MMPOMBIIUICHHBIX 3/1aHUH M coopyxeHui. {1 yHupukauuu Bo-
JIOTPENHBIX KOTIOB YTBEpPXKIEHA CIEAYIOIas IIKala TeIUIONPOU3BOAUTENBHOCTU
B ['kan/u: 4; 6,5; 10; 20; 30; 50; 100; 180.

B npou3BOACTBEHHO-OTOIUTENBHBIX KOTEIBHBIX C MTAPOBBIMU KOTJIAMH IS
MIOJTyYeHUs TOpsSYel BOJIBI HCIIONB3YeTCs Map KaK MPOMEKYTOUHBINA TEIJIOHOCH-
TeNb, YTO TPeOyeT YCTaHOBKH CETEBBIX HMApOBOISHBIX Moporpesareneid. Bomo-
IpeiiHble KOTENBHBIE arperathl OCYLIECTBIIIIOT HEMOCPEICTBEHHBIA ITOJOTPEB
CeTeBOl BOJbI, Oyarojapsi 4eMy KamuTallbHble 3aTpaThl Ha BOJOIPEHHBIE KO-
TEeJIbHBIE arperaTsl M BCIOMOTaTeIbHOE 000PY/IOBaHHE HIDKE, UM IPU HCIIOJb-
30BaHUH MApPOBBIX KOTEIHHBIX arperaTtoB, a TEIUIOBBIE cxeMbl mporie. OmHako
IIPU OTCYTCTBHUH Mapa YCIOXKHSIETCS Mpollecc MoJorpeBa Ma3yTa, TpedyeTcs Ba-
KyyMHasl ieaspariyist BOJBI U Ip.

BomorpeifHblif KOTen COCTOMT W3 TONOYHOTO M KOHBEKTHBHOTO OJOKOB, M
MOXET HMETh TOPU3OHTalbHYyI, [1-00pa3Hyr0 HiIM OallleHHYI0O KOMIIOHOBKY.
TonouHsIi OJIOK — 3TO TOINKa B BUAE MapajuielienuIie/a, II0JIHOCTBIO SKPaHUPO-
BaHHasi TPyOaMH, KOTOpBIE YCTaHOBJIEHBI Ha OOKOBBIX AKpaHaX BEPTHKAIBHO, a
Ha TI0JJOBOM (BHHU3Y) U MTOTOJIOYHOM — TOPHU30HTANBHO WM C HaKJIOHOM. Bee atn
9KpaHHbIe TPYOBbl NMpPUBapeHbl OOBIYHO K HIDKHHM W BEPXHUM KOJIEKTOpaM
OO0JIBIIIETO MaMeTpa.

KonBekTHBHBII 00K ycTaHABIMBAETCS B IIAXTE, IZIe TEMIIEpaTypa TOIOY-
HBIX Ta30B HIXKE, YeM B Tonke. KOHBEKTHBHAs IaXTa COCTOUT M3 SKPAHOB C
HIDKHUMHU U BEPXHHMH KOJUIEKTOPaMH, K KOTOPBIM IPHUBapeHbl BEPTHKAJIbHbIC
CTOSIKH, a B 3TH CTOSKHA BBapeHBI TOPU30HTAIBHO pacrnonokeHHble U-o0pa3Hble
TpyOBI AramMeTpoM 28 MM. DKpaHbl TOIKHA M KOHBEKTHBHOMW IIAXTHI BCEX BOJIO-
IPEHHBIX KOTJIOB BBIMOJHSIOTCS C IIOJXBEMHBIM M OITyCKHBIM JIBUOKEHHEM BOJBIL.
Hanexxnocts paboThl Bcex TpyO KOTia obecrieuyuBaeTcsi NP CKOPOCTH BOJBI B
mobeMHBIX TpyOax — 0,6...1 mM/c, a B omyckHbIX — 1...1,6 M/c. MHOTOX0IOBOE
JIBIDKEHUE BOMBI 110 SKPaHy JOCTHTAeTCs YCTAHOBKOM 3arilyllieK M MEeperopoiok



B KOJUIEKTOpaXx.

[IpaBusbHbIH TIOA00pP CKOpOCTEH BOMABI 00CCIIEYMBAET MUHHUMAIBHOE TH/I-
paBIMUYECKOE CONPOTHBICHUE BCETO KOHTYpa BOAOTPEHHOTO KOTJIA, KOTOPOE
cocrasiser 1,5...2 Kre/cM>. TanpoarHAMIYECKUI PEXKUM PaOOTHI TODKEH HC-
KJIIOUUTh CHW)KCHUE JABJICHHUS U PacXoAa BOJbL, IPOXOIALICH uepe3 BOLOIpel-
HBIH KOTEJIFHBIM arperaT, HW)KE JOIycTuMoro. Kumenne Boasl B BomorpeitHoM
KOTJIE HEIOITyCTHMO, TaK KaK 3TO NMPHUBOIUT K TMIPABINYECKUM yIapaM, Hapy-
LIEHHUIO OMYCKHOTO JBYKEHUS, CO3AaHHIO 3aMKHYTBIX LUPKYJSIIUOHHBIX KOHTY-
POB, OTJIOKECHUIO HAKUIIN U TMIEPEKOTY OTACIIBHBIX pr6 B cootBeTcTBUU € 3TUM
TpyOHast yacTh BOAOTPEHHBIX KOTiIOB 10 20 ['kan/4 paccunThIBaeTCS Ha JaBIie-
uue 16 kre/em?, a koo 30 ['kan/a u Beime — 25 kre/em’. VICKIIOUEHO U MOBbI-
IICHUE ABJICHUS BBIIIC JOMYCTHMOI'0 BO H30eKaHUe pa3pbiBa TPyO.

Temneparypa Bojbl Ha BBIXOJIE W3 DKPAHOB JIOJDKHA OBITH HIDKE TeMIlepa-
Typbl HACBIIICHUS (KUIIEHUS TPU COOTBETCTBYMomeM naBieHun) Ha 20...30 °C,
YTO JIOCTHTaeTCs BHIOOPOM COOTBETCTBEHHOTO JaBJICHHS BOJbI Ha BBIXOJE U3
BOJIOTpeiHOr0 KoTia. [Iyisi cTanbHbIX BOAOrpeHHbIX KOTi0B 20 I'kan/4 u Huxe
TeMmepaTypa Boabl Ha Beixoe npuanMaercs 1o 150 °C, a g xotios 30 ['kan/a
1 BBIIIE JIOMyCKAETCs MOBBIMeHHe Temieparypsl Boasl 1o 200 °C. Kotnsr mpo-
M3BOAMTENBLHOCTRIO 4...20 ['kaj/u moJmKHBI 00ecreurnBaTh paboOTy TOJNBKO B OC-
HOBHOM pexume, a Kol 30 ['kan/4 u BblE JOMYCKArOT paboTy Kak B OCHOB-
HOM, TaK M B INKOBOM PEXHUMaXx.

Bo uzbexaHne HU3KOTEMIEPaTyPHOH KOPPO3UH MUHUMAaJIbHASL TEMIIEpaTy-
Pa BOJBI HAa BXOJIC B CTAJILHON BOJOTPEHHBIN KOTEIN J0JDKHA OBITh He Hinke 70 °C
mpu padote Ha ra3e u He Hivke 90 u 110 °C npu paboTe COOTBETCTBEHHO Ha cep-
HHUCTOM M BBICOKOCEPHHUCTOM Ma3yTax. DTO AOCTUTACTCS IyTEM PEUUPKYIIIUN —
MoJJaYy PacyeTHOTO KOJIMYECTBA yXKe MOJOTPETOH B KOTEILHOM arperare BOJIbI
Ha BBOJ] 0OpaTHOW ceTeBOW BOJIBI BOJIOTPEHHOr0 KOTJIA C TIOMOIIBIO PELUPKYJIs-
IIHOHHBIX HACOCOB.

ITocne momorpesa B KOTEJIILHOM arperaTte BoJia pa3zessercs Ha TpU MOTOKa:
B TEIUIOCETh, Ha PELUPKYJIISILINIO, HA COOCTBEHHBIE HY Kbl KOTEIBHOM.

Jns ompeneneHns pacxoia BOJBI, NMPOXOJSMICH Yepe3 KOTEN, pacueToB
THIPOJMHAMHYECKUX PEKUMOB M JIPYTHUX XapaKTEPUCTHUK BCIIOMOTaTEIbHOTO
000pyIOBaHUsT BOJOTPEHHBIC KOTEIbHBIC arperaTbl PacCYMTHIBAIOTCS Ha ISThH
pexxuMoB [ 14, 16] 4 cnenyronux TeMnepaTyp Hapy>KHOTO BO3yXa:

® MaKCHMaJbHO-3UMHETO — IIPH TEMIIEpaType Hapy>KHOTO BO3/lyXa B HaH-
6oJiee XOJIOTHYIO MATHIHEBKY;

e HanboJsiee XOJIOIHOTO MecsLa — MPH TEMIEpaType HapyKHOTO BO3IyXa
B XOJIOZTHOM MECHIIIE;

e [IpU CPEJHEH TeMIIEpaType 3a OTOIUTEIbHBIN IEPUOL;

® B TOUKE M3JIOMa TEMIIEpaTypHOTo rpaduka 1 JEeTHEero.

Ilo pacdyeTHBIM TemmepaTypaMm 3aJaHHOTO ropoja [16] BbeicTpanBaeTcs
TemrepaTypHbli rpaduk. [Ipu pacueTHol TeMIiepaType HapyKHOTO BO3yXa s
MaKCHMaJIbHO-3MMHETO PEeKMMa TEMIIEpaTypa BOJABI B MOAAIOIIEM M OOpaTHOM
TpyOOIpoBoIax MpuHUMAaeTCsl MakcumaibHoi — 150 u 70 °C.

IIpu TemnepaType Hapy>KHOTO BO3yXa, OTJIMYHOM OT PACYETHOM, TEMIIEpa-
Typa BOJIbI B IOJIAIONIEM TPYOOIPOBOJIE PEryJupyeTcs IIyTeM IepeIycKa 4acTH
BOJIBI U3 00paTHOrO TpyOONpoBOJa B MOAAIOMIMI MO MOJMENIMBAIONIICH mepe-
MBIYKE, Ha KOTOPOH yCTaHOBIICH PEryIsSTOp TEMIIEPATYPBHI.

3Has pacxoj BOABI Yepe3 KOTENbHBIC arperarsl, yCTaHOBJICHHBIC B KOTEJb-
HOH, OTIPEAEISIOTCS eANHIYHAS TEIUIONPOU3BOANTEIBHOCTh BOJIOTPEHHOTO KOT-
JIa ¥ pacXof BOJBI Uepe3 KaXK/bli arperart.

Ha BogorpeHbIX KOTiaxX YCTaHOBJIEHA aBTOMAaTHKa PETYJIMPOBAHUS U aB-
TOMaTHKa O6e30macHoCcTH (OJIOKMPOBKH), KOTOPas IIpeKpaliacT 1o1avy TOIUINBA B
TOTIKY B CIIEAYIOMHX ciaydasx [11]:

® IIpU CHIDKEHHUH JABJICHUS BOJBI HIDKE JIOMyCTUMOTO (TaK KakK MpU 3TOM
BOJIa 3aKHUITNUT);

e IIpH MOBBIMICHUH JIaBJICHUS BBIIIE JOIMYCTUMOTO (BO M30€KaHNE pa3phl-
Ba TpyO Ha MPOYHOCTH);

e IIpU CHMXKCHHUHU PacXxoa BOABL UEPE3 BOAOIPEUHBIM KOTEN HUXKE JOIIyC-
THUMOTO (TaK KaK 3TO NPUBEJET K 3aKUIAHUIO BOJBI);

e IIpH MOBBIIICHUH TEMIIEPATYPhI BOABI HA BBIXOJE U3 KOTJA JI0 3HAUYCHHS



Ha 20 °C HmKe TeMIepaTypbl HaCHIICHHU, COOTBETCTBYIOIIEH paboueMy OaBiie-
HUIO BOJIbI B BBIXOAHOM KOJIJICKTOPEC KOTJIA,

® IIpY CHIDKCHMH JABJIEHUS Ta3a WIM Ma3yTa Iepej ropeiKaMu HIDKe J10-
IIyCTHMOTO H 1p.

Ha Bcex BomorpelHbIX KOTJIaxX YCTaHaBIMBAETCs CIIEyIoIIas apMarypa:

® Ha gxode 6800bl 8 Kome: 3allOpHas 3a/IBKKa, MaHOMETp (C TPEeXXo/0-
BEIM KpaHOM), TEPMOMETD;

® Ha Gvixode 600bl U3 KOMJA: 3aTOpHAsl 3aJBUXKKA, OOpPATHBIN KJamaH,
MaHOMeETp (C TPEXXOIOBBIM KPaHOM), TE€PMOMETPHI (IIOKA3hIBAIOIIUII M PErucT-
pHpYIOIIHIi), 1Ba TPEAOXPAHUTENIBHBIX KIIallaHa, PACX0{0Mep BOIBIL.

Kpome Toro, B BepxHel 4acTH KOTIa M HEPENyCKHBIX TpyOax ycTaHaBIIHU-
BarOTCd BO3AYUIHBIC BCHTHUJIM JIA BBIITYCKa BO3JyXa ITPU 3allOJIHEHUU KOTJIa B
pEeXUME IyCKa, a B HIDKHEH 4acTH KOTJIA M HIJKHHX KOJUIEKTOpaxX — CIIyCKHBIE
BEHTWJIN JUTA BBIITYCKa BOJBI IIPH OCTAHOBKE U PEMOHTE KOTJIA.

Tapuumypa: B3pbIBHOW NPEAOXPAaHUTENIBHBIN KlallaH Ha TONKE U KOHBEK-
TUBHON maxTe, JIOKU, IIAACIKA U TIP. B COOTBECTCTBYIOIIUX MECTax.

OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKH, MTPOQHIHN CTAITBHBIX BOJO-
rpeitapix koTioB KB-I'M, IITBM, BOM u apyrux nmpuBeneHBl B CIIPaBOYHOM
muteparype [3, 6, 8, 12, 19, 20, 32, 33], a Taxke B IPHIIOKCHHH.

6.2. YCTPOMCTBO U PABOTA TEIIJIOTEHEPATOPA ITTBM-50

[TuKoBBIH, TETIOPHUKAIIMOHHBIN, BOJOTPEHHBIH, ra30Ma3yTHBIH KOTEN: Tell-
JonpousBoauTenbHOCTh 50 ['kan/4; TemMneparypa BoJbl Ha BXOJE B KOTEI: B OC-
HOBHOM pexkume — 70 °C, B mukoBoM — 105 °C; Temmeparypa BOIBI Ha BBIXOJE
13 KOTJa B OCHOBHOM U NMUKOBOM pexkumax — 150 °C; naBneHue BOAbI HA BXOJE
— 25 kre/cM?, a MEHHMATBHOE — 8 Kre/cM?; PACXOZ BOJBI B OCHOBHOM PEXHME —
625 1/4, a B mukoBoM — 1250 1/4; pacxox TormBa: MazyTa — 6340 Kr/4, mpupo-
HOTO rasa — 6720 M’/4; pacxox Bo3myxa — 84 000 M’/a; THAPABIMYECKOE COMPO-
THBJICHHE KOT/IA 2 KI'C/CM’; TeMIIepaTypa yXOIAIMX TOMOUHEIX ra3os 180...190
°C; KOTMYECTBO Topenok — 12; n30bITOYHOE NaBlieHUE Tepe]l ToOpeKaMu: raza —
0,2 krc/cM?, MasyTa — 20 Krc/cM’; IUIOIIa/Ib IOBEPXHOCTH HArPEBA: PaIHaIHOH-
Hou — 138 M2, KOHBEKTHBHOM — 1110 Mz; JIMaMETP U TOJIIIMHA CTEHOK IKPAHOB —
60 x 3 MM, a KOHBEKTUBHOTO MakeTa — 28 x 3 MM; rabapuTHBIC pa3Mephl: IIIMHA
—9,2 M, mmpuHa — 8,7 M, BeicoTa — 12,54 M; macca — 83,5 T.

[IpuHIMNHaTBHAS CXeMa yCcTpoicTBa U paboTh! Temtoreneparopa IITBM-
50 npuseneHa Ha puc. 6.1, a IITBM-30 — B [21, puc. 16].

Koren umeer OamieHHYI0 KOMIIOHOBKY, CTaJIbHOI KapKac, KOTOPBIH onupa-
ercst Ha (pyHmameHT. Ha kapkac mpu moMOIIM CIEHUaIbHBIX TOIBECOK — pUreeh
KpenuTcs TpyOHasi yacTh KOTJIa M 0OMypoBKa. B BepxHeill yacTu kapkaca, Ha
OTMETKE NMPUMEPHO 15 M, ¢ IMoMOLIBIO Nepexoa YCTaHOBJIEHa JbIMOBas TpyOa
JMaMeTpoM 2,5 M, BBICOTOM 110 40 M.

TpyOHas 4wacTh KOTJa COCTOWUT W3 PaTUANMOHHONM W KOHBEKTHUBHOHU IIO-
BEPXHOCTEH Harpepa, pacroJIOKEHHBIX OHA HaJ APYTO# 10 OTMETKH MPUMEPHO
13 m.

Tonka yMeeT BUI NPSIMOYTOJILHOM IIAXTHl ¢ OCHOBaHUEM 5 X 5 M M cdop-
MHUpOBaHa 3KpaHHBIMH TPYOaMH, KOTOpbIE 00pa3ylOT COOTBETCTBEHHO: / — Jie-
BEIIT OOKOBOI 3KpaH; 2 — MpaBbIil 00KOBOH 3KpaH (aHAJOTHYHO JIEBOMY); 5 — Tie-
penHuii (GpoHTOBOIT) 3KpaH; 6 — 3aAHUH IKPaH TOIKH.

TpyOb! O0KOBBIX 3KpaHOB / U 2 BBapeHbl B HIDKHUN 3 1 BepXHHid 4 OOKO-
BbI€ KOJUIEKTOPHI. B BEpXHUX OOKOBBIX KOJJIEKTOpax 4 yCTAHOBJICHBI 3ariIyIIKH
16 nnst obecriedeHust IBYXXOJ0BOTO JIBW)KEHHSI BOJBI 1O 3KpaHy. TpyOs! Ooko-
BBIX 9KPaHOB UMEIOT aMOpa3ypbl JUIsi YCTAHOBKU TOPEJIOK /2, C KaXK/I0i CTOPOHBI
[0 mecTh IITYK, B JBa sipyca (Y4eThIpe BBEpXy, ABE BHM3Y). Kaxxmas ropeixa
I'MI' obopynoBaHa WHAWBUIYaIbHBIM IYTHEBHIM BEHTHIISITOPOM, a TOPEIKH
HIDKHETO sipyca — pacTornouHble. TpyObl OOKOBBIX SKPaHOB B HWIKHEH 4acTH U30-
THYTBHI ¥ 9KPaHUPYIOT MO/ (HHU3) TOIKH.

Beprtukanshbie TpyObl (YpOHTOBOTO 3KpaHa 5 pacIooKEHBI B TOIKE U BBa-
PEHBI B HIDKHUH 7 W NMPOMEXYTOUHBIH § KoyutekTopbl. TpyObl 3agHero skpaHa
TOIIKH 6 PacIONOKEHB CHMMETPUYHO (PPOHTOBOMY JKpaHy.
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Puc. 6.1. lIppuannnuansHas cxema Temjaoreseparopa IITBM-50:
1, 2 — neBbIi ¥ IpaBbIii OOKOBBIE SKPaHBI,
3, 4 — HOKHHE 1 BEPXHHUE KOJIEKTOPHI OOKOBBIX 3KPAHOB;
5, 6 — mepeTHUN U 3aIHUH SKpaHbI TOKH;
7, 8 1 9 — HIOKHUH, TPOMEKYTOUHBIA U BEPXHUH KOIJIEKTOPHI IIEpeIHEro IKpa-
Ha;
10 — cTOSIK KOHBEKTUBHOM MOBEPXHOCTH HArpeBa; / / — KOHBEKTUBHBIE AKETHI;
12 —ropenku; 13 — oOMypoBKa; /4 — npIMoBast Tpy0a;
15 — neperryckHble TpyOBbI; /6 — 3aryIKH

Koneexmuernas nosepxnocms HarpeBa pacroyio)keHa HaJl TOIKOH, IO X0y
JIBIDKEHUS T'a30B, U c(hOPMHUpPOBaHA YETHIPbMS NIaKkeTaMy CeKIui // B 1Ba spyca
¢ paccrogHueM 600 MM, MEXIy KOTOPBIMH YCTaHOBJIEHBI JIFOKH-Ja3bl. Brimie
HEePEIHero SKpaHa 5, MEXAY IPOMEKYTOYHBIM KOJIEKTOPOM 8 M BEPXHHUM KOJI-
JIEKTOpOM 9, yCTaHOBIICHBI (IPUBapeHbl) BEpTHKaJbHbIE CTOSKH [0, a B 3TH
crosku /(0 BBapeHbl JBa MakeTa // TOPU3OHTAJBHO pacrojokeHHbIXx U-
00pa3HbIX TpyO muamerpoM 28 x 3 MM. AHATIOTHYHYIO KOHCTPYKIHUIO, TBA KOH-
BEKTHBHBIX ITAKETa CEKLUH, IMEeT 3a/IHIH IKpaH TOIKH.

Koren nmeer nerkyro HaTpyOHYI0 00MypoBKY TommuHOM 6 = 110 MM: mep-
BEI CJIOM — MIAaMOTOOETOH MO0 METAJUIMYEeCKOH CeTKe, BTOPOH — MHUHEpaJbHas
BaTa, a TPETUIl — Ta30HENpOHNIaeMasi oOMas3ka Wwin mrykarypka. CHapyXu 1o-
MCUICHHUA KOTEJIbHOU O6MypOBKa KOTJIa TOKPBIBACTCA BJIArOHCIIPOHHUIIAEMbBIM
MmarepuanoM. Koren mmeer oOMBIBOYHBIE YCTPOWCTBA IS YHAJICHUS CaXH C
KOHBEKTUBHOM NOBEpXHOCTH HarpeBa. OCHOBHBIE XapaKTEPUCTHKH KOTIIOB Ce-
puu [ITBM npusenens! B [12, Tadi. 8.32].

T'az06030ywneiti mpaxm. Koren uMeer OalleHHYI0 KOMIIOHOBKY. TOIUIMBO
W BO3/yX IOJAIOTCS B ropesiku /2, a B Tonke oOpasyercst ¢aken ropenus. Ten-
JI0Ta OT TONOYHBIX Ta30B B TOIIKE, 32 CUET PAJHALMOHHOTO W KOHBEKTHBHOTO
TEIUI00OMEHa, TIepeaeTcsl BceM 3KpaHHBIM TpyOaM (paauaniOHHBIM TOBEPXHO-
CTSIM HarpeBa), U oT TpyO TeruioTa nepenaeTcsi BoJe, HUPKYIUPYIOIIEH 1o 3Kpa-
HaM.

3aTeM TOIOYHBIE TI'a3bl NMPOXOAAT KOHBEKTHUBHYIO IMOBEPXHOCTH HArpeBa,
IJie TEIIoTa IepeaaeTcs BoJie, HUPKYIHPYIOMIEH 1Mo makeTaM cekuuit //, oTKyaa
¢ temnepatypoit 180...190 °C TomoyHBle JHIMOBBIE T'a3bl MPOXOAAT JBIMOBYIO
TpyOy W y#anstoTcst B atmocdepy.

Koumypwl npunyoumenvhou yupkynayuu 600vl. Bo3amoxkHa pabora B IBYX
peXUMaX: OCHOBHOU — TIO YETBHIPEXX0J0BOH cxeme (puc. 6.1) U nuxoswiti — MO



JIByXXOJJOBOH CXEMe€ JIBH)KEHHUS BOZBI.

Yemuipexxooosas cxema (TETUTOPUKATNOHHBIA PEIKIIM):

1-it xom — obpaTHas ceteBas Boaa ¢ Temmeparyporr 70 °C ceTeBpIM Haco-
COM TI0/IaeTCsI B HIDKHUM KOJUIEKTOp 7 TmepenHero (ppoHTOBOTO) SKpaHa, OTKYIa
MOJHUMAETCsI 1o TpyOam 5 10 IpPOMEXyTOYHOTO KOJUIeKTopa 8, U Janee, Iponas
crosxu /(0 u xkoHBeKkTUBHBIE U-00pa3Hble MakeThl CeKIui / /, MOCTymaeT B BEpX-
HUM KOJJIEKTOp 9 MEepEAHEro SKpaHa.

2-# X0 — U3 KpallHUX TOYEK BEPXHEro KOJIIeKTopa 9 NByMs IMOTOKAMHU IO
HepernycKHbIM TpyOam /5 BoJa MepexoIuT B BEPXHUE KOJUIEKTOPHI 4 JIEBOTO H
MIpaBoro OOKOBBIX AKPAHOB, PACHpEAEISICTCS 10 KOJUIEKTOpaM /10 3ariymiek /6,
OTKyZa 1O OmKHeH (OTHOCHTENbHO (POHTAa KOTJIA) YacTH 3KPaHHBIX TPyO
OITyCKaeTCsl B HWKHUE KOJUIEKTOPBI 3.

3-if X011 — U3 HWKHUX KOJUIEKTOPOB 3 JIEBOTO M TPABOTO OOKOBBIX IKPAHOB,
BOJIa MTOJJHUMAETCSI M0 JaNbHEeH J9acTh TpyO B BepXHHE KOJUIEKTOPHI 4 OOKOBBIX
9KPaHOB ¥ PACHpeNelsieTCs 10 KOJUIEKTOPaM TI0Ciie 3ariyIiek /6.

4-if Xo — U3 BEPXHUX KOJUIEKTOPOB 4 OOKOBBIX IKPAHOB, IBYMsl IOTOKAMH
10 TIEPENTyCKHBIM TpyOam /5, Bosia MepexoJuT B BEPXHHUE KOJJIEKTOPHI 3aHETO
9KpaHa, MPOXOANUT IIPOMEKYTOUHBINH KOJUIEKTOD, U Jlajiee, MPOHIS CTOSKN 1 KOH-
BekTHBHBIE U-00pa3Hble MakeThl CeKIUi //, OMyCKaeTcsl B HIKHUN KOJIJIEKTOP
3aHeTo PKpaHa, OTKyaa Harpetas 10 150 °C Boza HIeT B TETIIOCETh.

Jleyxxodosas cxema IBVOXEHHS BOJBI (TMKOBBIN PEKIM):

1-ii xox — oOpaTHas ceTeBas Bona ¢ TemmepaTtypoii 105 °C ceTeBbIM Haco-
COM, JIByMS IapajjIeJIbHBIMH ITOTOKaMHU II0JIA€TCSl B HWDKHHE KOJUICKTOPHI Iie-
pEIHETo W 3a/HETO HKPaHOB, OTKyJa 10 TpyOaMm SKpaHOB IOJHUMAETCS B IIPO-
ME)XyTOYHbIE KOJUIEKTOPHI, a 3aT€M IMPOXOAUT MO CTOSKAaM W KOHBEKTHBHBIM U-
00pa3HBIM TaKeTaM CEeKIWH, ITOCIIe Yero IMOIaJaeT B BEPXHNE KOJUICKTOPHI Iie-
PEIHETO M 33JHETO YKPAHOB.

2-i1 X0l — U3 JIByX BEPXHHUX KOJUIEKTOPOB IEPEIHErO U 3aJHET0 3KPaHOB
NapajuIeNbHBIMHE TTOTOKAMH 110 TIEPEIyCKHBIM TPyOaM BOJa MEPEeXOJHUT B BEpX-
HHUE KOJUIEKTOPHI JIEBOTO U NPAaBOr0 OOKOBBIX IKPAHOB, MO SKPAaHHBIM TpyOam
OITyCKaeTCsl B HIYKHUE KOJUIEKTOPHI JIEBOTO U NPABOT0 OOKOBBIX SKPAHOB, OTKYAA
Harpetas g0 150 °C Bosia UJET B TEIIOCETb.

6.3. YCTPOMCTBO U PABOTA KOTJIA KB-I'M-10-150

Kotner Bomorpetinsrie razomasytaeie KB-IM-10-150, KB-I'M-20-150, KB-
I'M-30-150 mpenHa3HaYEHBI IJIs1 HArpeBa BOJABI CHCTEM TEILUTOCHAOXeHus 10 150
°C, BBIIOJIHEHBI B TOPU30HTAIFHON KOMITOHOBKE M MMEIOT TOIIOYHYIO KaMepy ¢
TOPU30HTAIBHBIM IIOTOKOM TOIIOYHBIX Ta30B U KOHBEKTHUBHYIO LIAXTy, 0 KOTO-
PBIM TOIOYHBIE Ta3bl MAYT CHU3Y BBepX. KOT/BI HOCTaBIAIOTCS ABYMs TpaHC-
MOPTa0ENbHBIME OJIOKAMHU, MUMEIOT OJUHAKOBYIO KOHCTPYKIHMIO U OTJIMYAIOTCA
JIUIIb TTyOWHON TONMOYHOW Kamephl U KOHBEKTHUBHOM maxThl. llluprnHa mexmy
ocsIMU TPYO OOKOBBIX dKpaHOB cocTaiseT 2580 mm. B tadm. 6.1 u 12 npusene-
HBI TEXHUYECKUE XapaKTEepPUCTUKH, a Ha puc. [118 — npoduib kotiaoB KB-I'M-10
(-20, -30).

Taoauuna 6.1
X KB-I'M- | KB-I'M- | KB-I'M-
apaKkTEepPHUCTHKA KOTJIa 10 20 30

Termnonpou3BoAUTEILHOCTS,
I'kan/a, MBT 10/11,63 | 20/23,3 | 30/34,9
KIIJI, %: Ha rase / Ha Ma3yTe 91,9/88,4| 91,9/88 |91,2/87,7
Pacxoy TommmBa: ras, M/d4 / MasyT, 1260 / 2520/ 3680/
Kr/4 1220 2450 3490
Pacxonm Boapbl, T/4 123,5 247 370
Panuarnmonnas moBEpXHOCTb, M 53,6 106,6 126,9
KonBekTHBHAs MOBEPXHOCTB, M 221,5 406,5 592,6
Temneparypa — yXomimux  rasos: | yes, 930 | 190 /242 | 160 /250
ra3/masyr




Fnﬂpagnnqecxoe COINPOTHUBIICHHUE, 15 23 1.9
Krc/cm

I'mybuna Torku L1, MM 3904 6384 8484
I'myOuHa KOHBEKTWBHOW MmaxThl L2, 768 1536 2300
MM

Jnuna kotna L3, Mmm 6500 9700 11 800
O6mas jvHa kotia L4, MM 8350 10 540 13 530

Tonounas xamepa (TONMOYHBIN OJIOK) MOTHOCTHIO SKPAHWPOBAHA TPyOaMu
nuamerpoM 60 x 3 MM ¢ mraroM 64 MM, KOTOpBIE 00Pa3yIOT:

e JIeBBIH U NpaBbIii OOKOBEIE SKPaHBI TONKH — BEPTUKAIBHBIE TPYOBI, IPH-
BapeHHbIE K HIXKHUM U BEPXHHM KOJUIEKTOpPaM;

e nepenHuil (PPOHTOBOMN) IKpaH — M30THYTHIE TPYObI, KOTOPbIE dKPAHU-
pyroT GpoHT 1 To[ (HU3) TOMKH; TPYOBI IPUBAPEHEI K IepenHeMy (ppoHTOBOMY)
U JaibHeMy (II0JJI0BOMY) KOJUICKTOpaM; repeAHuid ((hpOHTOBOI) KOJLICKTOP pac-
MOJIOKEH OJIMKE K MOJTY, 8 HaJl HUM yCTaHOBJICHA rOpeKa;

® TIPOMEXYTOYHBIH (IIOBOPOTHBIN) 3KpaH — BEPTHKAIbHO-U30THYTHIE TPY-
Obl, YCTaHOBJICHHBIE B JIBa Psijia, KOTOPBIE NMPUBAPEHbl K BEPXHEMY U HUIKHEMY
KOJUICKTOPAaM W BBHITIOJIHEHB! B BHJE Ta30ILIOTHOTO SKPaHa; MOBOPOTHEIN 3KpaH
HE JIOXOAHUT JI0 MOTOJIKA TOIIKHM, OCTaBIISISl OKHO IS IPOX0JIa TOTIOYHBIX Ta30B M3
TOIKU B KaMepy J0TOpaHusl.

Konsexmugnwiii 6510k (11aXTa) UMEET:

e (ecTOHHBII 3KpaH — BEPTHKAIBHO-U30THYTHIE TPYOBI, NPUBApEHHBIE K
BEpPXHEMY U HIDKHEMY KOJUIEKTOpaM, IIPHYEM B BEPXHEH YacTH TPYOBI BHITIOIHE-
HBl B BHJE T'a30IUIOTHOTO LEIFHOCBAPHOTO JKpaHa, a B HIKHEH YaCTH CTCHBI
TpyOBl pa3BeleHbI B YETHIPEXPSIHBIN (pecToH; (hecTOHHBIN 3KpaH sBIIETCS Ol
HOBPEMEHHO 3aTHIM SKPaHOM TOIIKH;

® 3QJIHIOI0 CTEHKY — BEpTHKaJbHBIE TPYOBI, IPUBApEHHBIE K BEpPXHEMY H
HIDKHEMY KOJUIEKTOPaM;

e JIEBYI0O WM TIpaByl0 OOKOBBIE CTEHKHM IIAXThl — BEPTHUKAIbHBIE CTOSKH
(Tpy6B1 muMeTpoMm 83 x 3,5 MM, yCTaHOBIEHHBIE ¢ maroM 128 M), mpuBapeH-
HBIC K BEPXHUM W HIDKHUM KOJUICKTOPaM, a B 3TH CTOSKH BBApPECHEBI TPH IMaKeTa
TOPU30HTAIILHO PACIOJIOKEHHBIX U-00pa3HbIX LIMPM, BBIMOJHEHHBIX U3 TPYO
araMeTpoM 28 x 3 MM.

Ha ¢poHTOBOIi CTEHKE TOIKM yCTaHABJIMBAETCS OHA I'a30Ma3yTHas TOpell-
ka PITMI'. Mexny npoMexyTouHbIM (IIOBOPOTHBIM) SKPaHOM TOIKH U ()eCTOH-
HBIM 3KPaHOM paCIIONIOKEHa KaMepa JOTOpaHHs. B COOTBETCTBYIOMIMX MeCTax
BEPXHUX M HW)KHUX KOJUIEKTOPOB KPAHOB TOIKH M CTEHOK KOHBEKTHBHOM IIax-
Thl YCTaHOBJICHBI 3arJyIIKU (TIEPEropoKH) Uil 0OeCHeueHns] MHOTOXO/I0BOTO
JBIDKEHUS BOJIBI TI0 TpyOaM — BBEpX, BHHU3 U Tak Aainee. g moxnepxaHus CKo-
pocreit mBrkenus B npenenax 0,9...1,9 M/c KaxIBIH TN KOTIA UMEET Pa3iud-
HOE YHUCJIO XOJJOB BOJBI.

TpyObl 3aHEN CTEHKH MIAXThl HMEIOT JuamMeTp 60 X 3 MM 1 YCTaHOBJIEHBI C
mrarom 64 MM, a TpyObl hecToHHOTO dKpaHa — nuaMeTp 60 X 3 MM U yCcTaHOBIIe-
HBI C IAroM s; = 256 MM 1 s, = 180 MM. Bce KOIIeKTOpEI 1 MiepenyCcKHbBIe TPYObI
KoTyia umeroT nuametp 219 x 10 mm. Bee BepxHUE KOJUIEKTOPHI TONKH U KOH-
BEKTHBHOMW IIaXTHl IMEIOT BO3AYIIIHUKH JJIs BRITYCKa BO3AyXa (TIpH 3al0THEHUH
KOTJIa BOJIOH), @ HIDKHHE — CITyCKHBIE BEHTHIIH.

I'az306030ywnbiil mpaxm. TONIMBO 1 BO3AYX MOAAIOTCS B TOPEIIKY, a B TOII-
ke oOpasyeTtcs aken ropeHus. Temiora oT TONOYHBIX ra30B B TOIKE MepeaaeTcs
BCEM JKpaHHBIM TpyOaM (pagWalliOHHBIM TIOBEPXHOCTSIM HArpeBa), a OT Tpyo
TEIUIOTa TepeaaeTcs BOJAES, LMPKYJIMPYIOIEH 1Mo 3kpaHam. M3 Tomku, orubas
CBEpXy MPOMEKXYTOUHBIA (TIOBOPOTHBIN) TA30IUIOTHRIA SKPaH, TOMOYHBIE Ta3bl
BXOJSIT B KaMepy JNOTOPaHUs, 3aTeM BHU3Y NPOXOIAT YETHIPEXPAIHBIA (HEeCTOH,
MOTIa/IAl0T B KOHBEKTHBHYIO IAXTY, I/Ie TEIUIOTA INEpefacTcsi BOAE, LUPKYIIH-
pyIOLIEH o makeTaM ceKuui (IupM) U, TPOUIS MaXTy CHU3Y BBEPX, TOIIOYHBIE
ra3sl JBIMOCOCOM yIANSIOTCS B IBIMOBYIO TpyOy 1 B aTMocdepy.

Junst ynaneHus 3arpsisHEHUH M OTJIOKESHUH ¢ Hapy>KHOH MOBEPXHOCTH TPYO
KOHBEKTUBHOM IIaXThl KOTJIBI O00OPYIYIOTCS APOOCOUUCTKOM, HMCHONB3YIOLIEH
YYTYHHYIO ApOOB, KOTOpast MOJAETCS B KOHBEKTUBHYIO IIAXTY.

Jsrxenue Boasl B kowie KB-I'M-10-150 noka3ano Ha puc. 6.2.



OO6patHas cereBast Boja ¢ Temreparypoit 70 °C ceTeBBIM HaCOCOM TOAACT-
csl B JaJibHIOKW (OT ()pOHTA) YacTh HMIKHETrO KOJUIEKTOpA JIEBOTO OOKOBOTO TO-
MIOYHOTO KpaHa U paclpeersieTcs o HeMy a0 3artymku. [locne psga nogbem-
HO-OIYCKHBIX IBIKCHHUH 1O JIEBOMY OOKOBOMY 3KpaHy BOJA M3 HIKHEIO KOJ-
JIEKTOpa 10 TEpeIyCcKHON TpyOe mepexoauT B (PpOHTOBOI BEpXHHH KOJUIEKTOP
nepeHero (ppOHTOBOrO) SKpaHa.
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Puc. 6.2. Cxema nupkyasiuun Boasl B kotie KB-I'M-10-150 (KB-I'M-11,6-
150):
EE— — HIDKHHAE KOJUIEKTOPHL,
C———— — BepXHHE KOJUIEKTOPHI

ITo neBo#i cTopoHe (POHTOBOrO M TMOJOBOTO JKpPaHA BOJA IOCTYNAeT B
HH)KHHﬁ, JlaJ'II)HI/lﬁ KOJIJICKTOP, OTKYJla IMOCJC pAaa MOAbEMHO-OIIYCKHBIX JIBUKC-
HUH 10 NMpaBOil CTOpPOHE KpaHa BHOBb BO3BpallaeTcsi B ()POHTOBOH BEpXHHM
komekTop. [lo mepenmyckHoi TpyOe Bosa MOCTyMaeT B HIKHAN KOJIJIEKTOP Ipa-
BOro OOKOBOT'O TOIIOYHOI'O 3KpaHa U TOCIE psijia MOABEMHO-OITYCKHBIX JIBIIKE-
HUH 110 HEMY, U3 HIDKHETO KOJUIEKTOpa, IO IMEPeIyCKHOM TpyOe, NepexoauT B
HIDKHUH KOJDIEKTOP TIOBOPOTHOTO (MPOMEXYTOUHOTO) dKpana. [locme psama
TOITFEMHO-OITYCKHBIX BIDKEHUH 110 IPOMEXKYTOYHOMY 3KpaHy BOJa U3 HIDKHETO
KOJUICKTOPA, TI0 MEePEIyCKHON TPyOe MEepexouT B HIDKHUHM KOJICKTOP (hecToH-
HOTO JKpaHa, MPOXOJUT €ro, MOJAHUMASICh U OIYCKasiCh, M U3 BEPXHETO KOJIJICK-
Topa ()eCTOHHOTO PKpaHa IOCTYNMaeT B BEPXHUH KOJUIEKTOp MpaBoil OOKOBOM
CTE€Hbl KOHBEKTHUBHOM IIaXThI.

[To crosikam n U-00pa3HbIM MakeTaM CEKLUH BOJa MPOXOAUT CBEPXY BHH3
MpaByI0 OOKOBYIO CTEHKY IIAXTHI M U3 HIHKHETO KOJUIEKTOpa MEPEeXOAUT B HIXK-
HHUM KOJUIEKTOP 3a/JHEM CTEeHbl KOHBEKTHMBHOH mIaxThl. [locie psaa nmoabeMHO-
OIYCKHBIX JBWKEHUI U3 BEPXHETO KOJUIEKTOpA 3aJHEr0 3KpaHa BOJa MEePeEXOIUT
B BEpXHHHU KOJIIEKTOP JIEBOW OOKOBOI CTEHBI KOHBEKTHBHOW IIAXTHI M, TIPOXOIS
o crogkaM ¥ U-00pa3HbIM IIMpMaM CBEPXY BHU3, BOJA U3 HIDKHETO KOJUIEKTOpa
¢ temnepatypoit 150°C uzuer B TeII0CETh.

JIBm>keHue BOJBI B BOJOrpelHOM razomasyTHoM kotie KB-I'M-20-150 no-
Ka3aHo Ha puc. 6.3.
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Puc. 6.3. Cxema nupkyasinuu Boasl B kotie KB-I'M-20-150 (KB-I'M-23,3-
150):
I H])KHIE KOJUIEKTOPBI;
C—————— — BEpPXHHUE KOJUIEKTOPbI
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Puc. 6.4. Cxema nupkyJsinnu Boasl B kotiie KB-I'M-30-150 (KB-I'M-35-
150):
E—— — H)KHUE KOJUIEKTOPBI,
E——— — BepXHHUE KOJUIEKTOPHI

JIBmxeHune BoIBI B BoJOrpeHOM razomasyTHoM kotie KB-I'M-30-150 no-
Ka3aHo Ha puc. 6.4.

OOMypOBKa BceX KOTJIOB OOJIETYeHHAs1, 3aKperuisieMas Ha Tpyoax. Kupmy-
Hasl KJIaJIKa UIMEETCs JIMIIb 10/ TpybaMu MOoI0BOro dKpaHa u Ha (pOHTOBOIL cTe-
HE, B KOTOPOI1 BBIKIIA/IBIBAETCS] aMOpa3ypa JUisi TOPEIIKH.

6.4. YCTPOMCTBO U PABOTA KOTJIA KB-T'M-50-150

Koten Boporpeiinwiii razomaszytHeid KB-I'M-50-150, Temnonpou3Boau-
tenbHOCTRIO 50 ['kan/u (58 MBT), npeaHasHayeH JJisl HArpeBa BOJbI CUCTEM Te-
mwiocHaOkeHus 10 150 °C u MOkeT OBITh HCIIONF30BaH KaK B OTONHTEIHHOM
ocHOBHOM pexkume — 70...150, tak u B mukoBoM — 100...150 °C. Temrorenepa-
Top umeeT 11-00pa3Hyl0 KOMIOHOBKY, BKIIOYAIOUTYI0 TOHMOYHBIM M KOHBEKTHB-
seiit 65oku. Koten KB-I'M-100-150 uMeeT aHajJOrHYHYI0 KOHCTPYKIMIO U OT-
JUYaeTCs JIUIIb TITyOWHON TOTIOYHOW M KOHBEKTUBHOW IIaXTHI, a MIHPHHA 000X
KOTJIOB T10 OCSIM KOJIOHH — 5700 MM.

KoT/IbI paccunTaHbl Ha paGouee AaBieHue Bombl 2,5 MITa (25 kre/cm?).

B tabn. 113 u [12, tabn. 8.30, 8.33] nmpuBeacHBI TEXHUYCCKHE XapaKTepH-



CTUKH U KoMITiekTarus koo KB-I'M-50, KB-I'M-100, a na puc. 1119 npen-
crasieH npodmis kotiia KB-I'M-100.

Tonounas xamepa 3kpanupoBaHa Tpybamu auamerpoM 60 x 3 MM ¢ mIarom
64 MM, KOTOpBIE COOTBETCTBEHHO 00pa3yroT:

e nepenHuil ((pOHTOBON) 3KpaH — BEPTUKAIBHBIC TPYOBI, IPUBAPEHHBIC K
BEPXHEMY, HIDKHEMY, a TakKe JBYM (BEpXHEMY M HIDKHEMY) IPOMEKYTOYHBIM
KOJUIEKTOPaM; MPOMEXYTOUYHBIE KOJUJIEKTOPHI 10 KpasiM COECIMHEHBI MEXIy CO-
00i1 nepernyckHbIMU TpyOamMH, a MKy KOJUIEKTOPaMH yCTaHOBJICHBI TOPEIIKHU;

e JIeBBIii OOKOBOW 3KpaH — BEPTHKAIBbHO-M30THYTHIE TPYOBI, MPHBapEH-
HBIE K BEPXHEMY U HI)KHEMY KOJUIEKTOpaM, KOTOpPbIE S9KPaHHPYIOT JIEBYIO0 OOKO-
BYIO CTCHKY M ITOTOJIOK TOIKH JI0 CEPEANHBI, IPUIEM BEPXHUH KOJUIEKTOP JUINH-
Hee HIDKHETo Ha 1/3 ¥ 3Ta yIyIMHEHHAs 9acTh KOJJIEKTOpa HaXOANUTCSA B KOHBEK-
TUBHOH IIaxTe, sIBISSICH OJHOBPEMEHHO BEPXHUM KOJUIEKTOPOM OOKOBOTO HKpa-
Ha KOHBEKTHUBHOI MOBEPXHOCTH HArpeBa;

® TIpaBblii 0OKOBO IKpaH — BHIIIOJIHEH aHAJIOTHYHO JIEBOMY;

® [IPOMEXKYTOYHBIA PKPaH — BEepTHKAJIbHBIE (YKOPOUEHHBIE) TPYOBI, MPH-
BapeHHbIE K BEPXHEMY M HIDKHEMY KOJUIEKTOpaM, KOTOPBHIE BHIITOJHEHBI B BHJIE
ra3oIuIOTHOTO 3KpaHa, Pa3Zessiiolero TOMKY OT KOHBEKTHBHOW LIaXThl; MPHYEM
IIPOMEXKYTOUHBII 9KPaH HE JOXOAUT [0 MOTOJIKA TOTKH, OCTABIISAS OKHO AJISI IIPO-
XO0/1a TOTIOYHBIX TA30B U3 TONKH B KOHBEKTUBHYIO IIaxTy.

B COOTBETCTBYIOIIUX MECTAX BCPXHEI0 U HUIKHETO KOJUICKTOPOB 6OKOB])IX
TOMOYHBIX IKPAHOB YCTAHOBJIEHBI 3arTyIIKH AJIsI 0OECIEYEHUs] MHOTOXOI0BOTO
JIBIDKEHHUS BOABI 110 SKPaHHBIM TpyOaM — BHU3 M BBEPX.

Koneexmuenuiii 610k (KOHBEKTHUBHAS I1aXTa) HMEET:

e TpaByl0 OOKOBYIO CTEHKY IIAXThl — BEPTHKAIbHBIE CTOSKU-TPYOBI ITH-
MeTpoM 83 x 3,5 MM, ycTaHOBJIEHHBIE C maroM 128 MM, mpUBapeHHbIE K Bepx-
HUM M NIPOMEKYTOUYHBIM KOJUIEKTOPAM, a B 9T CTOSIKM BBAapEHBI TPU MaKeTa Io-
PH30HTAIBHO pacnoiokeHHbIX U-00pa3HbIX IIMPM, BHIITOJHEHHBIX U3 TPyO ana-
METPOM 28 x 3 MM; KpOME TOTO, BCE CTOSIKU CIIBUHYTHI OTHOCUTEIBHO APYT JIPY-
ra TomepeK MPOIOTBHON OCH 3KpaHa Ha 64 MM, 4TO oOecrednBaeT pa3MeIIeHIe
U-00pa3HbIX MTaKeTOB IIUPM B BHJE IPEOCHOK — B IIAXMaTHOM HOPSIKE C IIaroM
s1 =64 us,=40 Mm;

® TIpaBblil OTOJIOYHBIA 3KpaH KOHBEKTHBHOHM IIaXThl — U30THYTHIE TPY-
Obl, KOTOpBIE SKPaHUPYIOT IPaBYIO CTEHKY M ITOTOJIOK JI0 CEPEINHBI KOHBEKTHB-
HOW INAxXThl, ¥ MPUBApEHbI COOTBETCTBEHHO K IPOMEKYTOYHOMY M BEPXHEMY
KOJUIEKTOPaM KOHBEKTHBHOH IIaxThl;

e JeByI0 OOKOBYIO CTEHKY W JIEBBIH IMOTOJIOUHBIA 3KpaH KOHBEKTHBHOW
IIaXThI — BBIMIOJIHEHBI aHAJIOTHYHO MPABON CTCHKH;

® 3/IHIOI0 CTEHKY — BEpPTHKalIbHBIE TPYOBl nuameTpoM 60 x 3 MM, ycra-
HOBJICHHBIE C IIaroM 64 MM, KOTOpbIE NPUBAaPEHbl K BEPXHEMY U HHKHEMY KOJI-
JIEKTOpaM 3aJHENl CTEHKU LIAXThI.

Bce akpaHHBIE TPYObl TONKU M CTOSKM KOHBEKTHMBHOW NIAXThI PUBAPEHEI
HEINOCPEACTBEHHO K KOJUIEKTOpaM-KaMepaM auaMeTpom 273 x 11 mm. Bee Bepx-
HUE KOJUICKTOPbI TOIIKU N KOHBEKTHBHOM MIAXTHI UMEIOT BO3AYIIHUKU OJIs1 BbI-
ITyCKa BO3yXa, a HUKHUEC — CITYCKHBIC BEHTHJIN.

Kotnsl He mMeroT kapkaca. OOMypoBKa KOTJa oOJierdeHHas, HaTpyOHas,
TONMIUHOM 110 MM, COCTOHT U3 TPEX CIOEB: IIAMOTOOETOHA, COBEIMTOBBIX ILINT,
MHHEPAJIOBATHBIX MaTpaneB M MarHe3uajabHOW oOMa3ku. B3pwIBHBIE mpenoxpa-
HUTENbHBIC KJIallaHbl yCTAaHOBJICHbI HAa TOTOJKE TOMOYHOM Kamepsl. HikHue
KOJUIEKTOPHI ()POHTOBOTO, MIPOMEKYTOUHOTO U 33JHETO 3KPAHOB, a TAKXkKe OOKO-
BBIX CTCH KOHBEKTHBHOM IIaXThl OMUPAIOTCs Ha noprail. Onopa, pacroaoKeHHas
B CEpEeIMHE HIKHETO KOJUIEKTOPA NMPOMEXYTOYHOI'O 3KpaHa, SIBIAETCA HEMO-
BIDKHOM, a OCTaJIbHBIE OMOPHI — CKob3smue. Ha ¢hporToBoii crenke koo KB-
I'M-50 ycTaHOBJICHBI JBE ra30Ma3yTHBIC TOPEIIKA C POTALMOHHBIMU (hOPCYHKA-
mu, Ha koTiax KB-I'M-100 — Tpu Takue e TOpesiKH, MPUUYEeM TPEThsl FOpeska
pasMelaeTcs BO BTOPOM Psily CBEPXY — Ha BEPXHEM sipyce.

T'a306030ywneiti mpaxm. TOIUTMBO M BO3AyX HOAAIOTCS B TOPEJIKH, a B TOI-
ke oOpasyercst aken ropeHus. Temora OT TOMOYHBIX ra3oB B TOIKE, 3a CUET
panuanMoOHHOTO W KOHBEKTHBHOTO TEIUIOOOMEHaA, MEepelaeTcsi BCEM SKPAHHBIM
TpyOam (paauanrOHHBIM ITOBEPXHOCTSM HarpeBa), M OT TPyO TEIUIOTa Iepesact-
sl BoJIe, IUPKYJIMPYIOIIEH 1Mo skpaHaM. 13 Tonku, ornbast cBepXy MpOMEKyTOd-
HBIN T'a30IUIOTHBIA 3KpaH, TOMOYHbBIE Ta3bl BXOAAT B KOHBEKTUBHYIO ILIaXTy, T7E



TEIUIOTa TepenaeTcs BOJE, LUPKYIUPYIOUIEH M0 MakeTaM CeKUuH (IIupm), H,
PO/ IMIAXTy CBEPXY BHHU3, TONOYHBIE ra3bl ABIMOCOCOM YIANSIOTCSA B JABIMO-
ByI0 TpyOy, a 3aTeM B atMocdepy.

st ynanenust 3arpsi3HEHU, JIETydeld CaKu U OTJIIOKEHUH ¢ HApy’>KHOMU I10-
BEPXHOCTU TPYO0 KOHBEKTHBHOM INAaxXThl KOTJIBI OOOPYIYIOTCS OYHUCTUTEIBHOM
YCTaHOBKOM, MCHOJB3YIOIIEH YYTyHHYIO JIpoOb, KOTOpas MOJaeTcs B KOHBEK-
TUBHYIO IIaXTy CBEPXY — IPOOEOUNCTKA.

[IpuHyauTenbHas LMPKYIALUS BOABI B KOTJE BO3MOXKHA B OCHOBHOM
(70...150 °C) u muxoBoMm (100...150 °C) peskxnmax pabOTHI, KOTOPEIE TIpEACTaB-
JIEHBI Ha puc. 6.5.

Konmypwr npunyoumensroti yupxynsyuu 600vi. OCHOBHOM PEXHUM IBHXKE-
HUS BOJBI TIPEICTaBICH Ha puc. 6.3, a.

OO6parHas cereBast Boza ¢ Temnepatypoit 70 °C ceTeBBIM HACOCOM TIOAAECT-
csl B HIDKHUI KOJUIEKTOP (PpPOHTOBOTO (IIEpeIHEr0) SKpaHa, 3aTeM HMOAHUMACTCS
o Tpy0am 10 HM)KHETO NMPOMEXYTOYHOTO KOJUIEKTOPA, MO MEePEIyCKHBIM TpPY-
6aM 1epexouT B BEPXHUN IIPOMEKYTOYHBIN KOJIIEKTOP,

a) ITOJIBOJT 70 °C

N A
W 7777777777777 77777 A

7777777 777 777 77 777 7

6) MOJBOJ, 100 °C

7777777 777 777 77 777 7

IOaABOJ

Puc. 6.5. Cxema aBu:kenust Boabl B kotjie KB-I'M-50-150:
@ — OCHOBHOM PEXHUM; 6 — MUKOBBIA PEXKUM;
1, 2, 3 — dpoHTOBOI, OOKOBEIE U IIPOMEKYTOUHBIH SKPAHEI TOIIKH;
4 — NOTOJIOUHBIHN 3KpaH KOHBEKTUBHOM IIAXThI;
5 — OOKOBBIC CTCHKH, CTOSIKU ¥ MakeThl U-00pa3HbIX MIMPM KOHBESKTHBHOM IIax-
THI;
6 — 3aIHSS CTCHKA IIaXThI,

————— — BEPXHHUEC,
LFrrrrrrd — [MPOMEKYTOYHBIC,
— — HAKHUC KOJIJICKTOPBI

OTKY/JIa 110 3KpaHHBIM TPyOaM BOJia MOCTYIAeT B BEPXHUH KOJJIEKTOP (PPOHTOBO-
ro sKpaHa. J[BymMs OTOKaMu MO MEPEnyCKHbIM TpyOaM BoJia MEPEXOIUT B BEpX-
HHE KOJUIEKTOPBI JIEBOTO U IPaBOro OOKOBBIX YKPAHOB, PACIIPEASIAETCS 10 KOJI-
JEKTOpaM JI0 3ariymieK, OTKyAa 1o OnmkHed (OTHOCHUTENBHO (POHTa KOTIIA)



YacTH PKPAHHBIX TPYO OMyCKaeTCsl B HIKHHUE KOJJIEKTOPHI OOKOBBIX SKPAHOB M
MIPOXOJUT II0 HUM JIO 3arJIyIIeK.

[Tociie MHOTOXOOBOTO JBHIKCHHUSI BOJBI 1O JKPaHHBIM TPyOaM OOKOBBIX
9KPaHOB, U3 BEPXHHUX KOJUIEKTOPOB OOKOBBIX IKPAHOB, ABYMS IIOTOKAMH IO IIe-
PEIyCKHBIM Tpy0aM, BOAa IIEPEXOTUT B BEPXHHUE KOJUIEKTOPHI IIPOMEKYTOTHOTO
JKpaHa, NPOXOAMUT Yepe3 dKPaH CBEPXY BHU3. M3 HUXKHEro KOJUIEKTOpa Impome-
KYTOYHOTO SKpaHa, ABYMS MOTOKAMH II0 NEPEIMyCKHBIM TpyOaM, BoJa Mepexo-
IIUT B HIDKHUE KOJUIEKTOPHI OOKOBBIX CTEH KOHBEKTUBHOH mIaXThI. Jlanee mpoiins
CTOSIKH ¥ TPH KOHBEKTHUBHBIX [/-00pa3HBIX MaKeTa CEKIUH (IIMpM) CHHU3Y BBEPX,
BOJIa MMOCTYIAET BHAaUaje B MPOMEKYTOUHBIN KOJUIEKTOD, a 3aTeM IO dKPaHHBIM
M30THYTHIM TPyOaM MEepexoIuT B BEpXHUE KOIJIEKTOPHI KOHBEKTUBHOMN IIAXTHI.

W3 BepXHUX KOJUICKTOPOB KOHBEKTUBHOMW IIIAXTHI, IBYMS MTOTOKAMH TIO TIe-
penyckHbIM TpyOam, BoJla MEPEXOJUT B BEPXHHUE KOJUIEKTOPHI 3aJHEH CTEHKH
IIaXTHl, IPOXOTUT MO TPyOaM CBepXy BHHM3 A0 HIDKHETO KOJJIEKTOPa 3aIHEH
CTEeHKH, 0TKyAa Harpetas 10 150 °C Boga uaeT B TEIUIOCETb.

THuxkosviii pescum (puc. 6.3, 6). OOpatHasi ceTeBas Boja ¢ TeMIepaTypoit
100...105 °C cereBbIM HACOCOM MOJAETCS B KOTEN ABYMS NMOTOKAMH: OJUH B
HWKHUH KOJUIEKTOpP (PPOHTOBOTO TOIIOYHOTO KpaHa, a APYrod B HWDKHUH KO-
JIEKTOP 3aJlHel CTEHKW KOHBEKTHBHOMW IIaxThl. I1epBbIii MOTOK MPOXOAUT (HPOH-
TOBOU IKpaH (Yepe3 MPOMEKYTOUHBIE KOJUIEKTOPHI) U M3 BEPXHEr0 KOJUIEKTOpa
0 TIEPENYCKHBIM TPy0aM IEePEeXOIUT B BEPXHUE KOJUICKTOPEI OOKOBBIX IKPAHOB
TONKHU. BeImosHss MHOT'0XO0JI0BOC€ ABUKCHHE BOJBI 11O SKpaHHBIM pr6aM, BOaa
13 BEPXHHUX KOJUIEKTOPOB OOKOBBIX 3KPAaHOB MEPEXOAUT B MIPOMEKYTOUHBIN JK-
paH, OIyCKaeTcs Mo TpyO0aM BHU3 U U3 HIDKHETO KOJUIEKTOpA HIIET B TEIUIOCETh C
Temnepatypoit 150 °C.

Bropoii moTox BoAR! MOJHUMAETCS MO TPyOaM 3aHEH CTEHKH KOHBEKTHB-
HOW IIaXTHl U U3 BEPXHETO KOJUIEKTOpA IBYMs IIOTOKAMH IEPEXOINT B BEPXHHUE
KOJIJIEKTOPHI OOKOBBIX 3KPAaHOB KOHBEKTHUBHOM IMIaxThl. Onyckasch, BOAA IPOXO-
IUT OOKOBBIE PKPAaHBI KOHBEKTHBHOM IAaXThI, IPOMEXYTOUYHBIE KOJJIEKTOPHI, a
3aTeM IO CTOSIKaM BOJAA MPOXOIUT TPH TMaKeTa KOHBEKTHBHBIX U-00pa3HBIX ma-
KeTa ceKuil (IMpM), U U3 HIDKHUX KOJUIEKTOPOB OOKOBBIX CTEH IIAXTHI BOJA
HIET B TeIJIOCeTh ¢ TeMmepatypoit 150 °C.

7. XBOCTOBBIE HIOBEPXHOCTHU HAI'PEBA

7.1. KOPPO3USI IOBEPXHOCTEN HATPEBA

BryTpu TpyO NpOUCXOANT HArpPeB BOAKI, MapooOpa3oBaHKe, B CBSI3U C STUM
BO3MOXKHa KOPPO3UsI OT ra3oB, PAaCTBOPEHHBIX B BOJIE, a TAKXKE OTJIOXKEHHE Ha-
KHIH Ha cTeHKax Tpy0. C Hapy)XKHOW CTOPOHBI IOBEPXHOCTEW HarpeBa MpOXOIUT
IpoIiecc TOPeHHs TOIUIMBA, a TaK)Ke M3HOC, 3arps3HEHHE JIeTyder 30JI0i U ca-
xel. OUNCTKY BHEUIHMX ITOBEPXHOCTEH HarpeBa IPOW3BOIAT ITAPOM MJIM CKa-
TBIM BO3/[yXOM C ITOMOIIBI0 00IYBOYHBIX YCTPOMCTB.

060ys6oyHblIl annapam TPENCTABISIET cOO0H TPyOOIPOBOA C OTBEPCTHSIMU
WIH COTUIAMH, KOTOPHIH TMOJBOIUTCS B Ta30XO0MBI KOTJIA, BPAIIAeTCS BOKPYT OCH,
a rnap ujin CoKaThIi BO34YyX, BbIXOOs C BBICOKOM CKOPOCTBIO, OYUIIIACT BHCIIHUEC
moBepxHocTH. OOIYBKY ITOBEPXHOCTEH HarpeBa KOTJIOB M SKOHOMai3epoB HEOO-
XOIMMO HAaYMHATH ¢ OOJYBOYHOTO YCTPOWCTBA, PACIIONOKEHHOTO OJIMXKE K TOII-
Ke, ¥ JAIBHEHIIyI0 00 yBKY IPOBOJIUTH MO XOAY Ta30B W NPU HOJHOCTHIO OT-
KPBITHIX JIONATKaX HAIPaBJSIONIEro ammapara JAbIMOCOCa, CTPOTro CieAs 3a Tsi-
roii. JlaBnenue mapa B 00{yBOYHOM armapaTe JOJbKHO ObITh He MeHee 0,75 MIla
(7,5 xr/cM?), a Bpems 061yBKH He Gosiee 2 MUH.

Bvicokomemnepamypnas kopposusi oOpazyercsi NIpu CXKUTaHUU TOILIMBA,
KOTJa B MPOAYKTaX CTOPAHHS MMEIOTCS MPOTYKTHI (OKMCIIBI) BaHAAWS, OTPHILIA-
TEJIFHO JICHCTBYIOIIME HAa METaUl SKpaHHBIX TPyO W maporeperpesatens. Jis
CHIDKCHHSI 3TOM KOPPO3UHM HEOOXOIMMO CHKUTATh TOIUIMBO (OOBIYHO Ma3yT) C
MEHBUIUM KOI(PPHUIUEHTOM H30bITKA BO3AyXa. DTy KOPPO3UIO HA3bIBAIOT BaHa-
IUEBOU M el TIOABEP KEHBI SKPaHHBIE TPYOBI TOIKH.

Husxomemnepamypuas xopposus oOpasyercsi B pe3ysbTare KOHJEHCAIUU
KareJek BiIard (BOASHBIX MAapoB) U3 MPOTYyKTOB CrOpaHUs (JBIMOBBIX I'a3oB), T.€.



obpazyercst apdext Touku «pock». OOBIYHO 3Ta TeMIiepaTypa 3aBUCUT OT BHA
C)KUTaeMOT0 TOIUIMBA, COCTaBa IPOAYKTOB CropaHus U cocrasisieT + 65 °C npu
paboTe KOTJIOB Ha MPUPOTHOM Ta3e WIH MajocepHucToM Masyte U + 90...110 °C
— 1pu paboTe Ha CEPHUCTOM WJIM BBICOKOCEPHHUCTOM MasyTe. B mpoaykrax cro-
paHusd UMCHOTCA CEPHUCTBIC COCIAMHCHUSA, KOTOPBLIC COCAMHAIOTCA C KallJlaMUu
BJIard W 00Opa3ylT CEPHOKHUCIBIC KHCIOTHI, OTPULATENFHO NEHCTBYIOIIME Ha
METATMYECKYI0 CTeHKY. [10aTOMy /Il HCKITIOUeHUST HU3KOTEMIIepaTypHOil Kop-
po3un (T.e. KOHACHCAIMU BOJAAHBIX MApOB M3 TOIMMOYHBLIX I'a30B Ha BHEIIIHEHA I10-
BEPXHOCTH TPYyO) HEOOXOIUMO, YTOOBI TeMmepaTypa cTeHKH Obuta Ha 5...10 °C
BBIIIE TEMIIEPATypPhl TOUKH «POCHD. DTOMY By KOPPO3UH IMOJBEP>KEHBI BOAO-
rpeliHble KOTJIbI, BO3AYXOIOAOIPEBATENH, BOJHbIC SKOHOMAI3ephl U 1p.
7.2. BOJSIHBIE DKOHOMAWM3EPBI

Boasinbie skOoHOMal3epbl MpeHA3HAYEHBI JIJIl HAarpeBa MUTATENIbHOW WU
CeTEeBOW BOJBI 32 CUET TEIUIOTHI YXOJSIINX TOIOYHBIX ra3oB, Oiarojapsi 4emy
YMEHBIIATCs oTepu TerutoThl u nmoBsiiaercs KI1J1. ITo tuny OwiBatoT epynno-
6ble U UHOUBUOYATbHbIE IKOHOMAU3€epbl, & TI0 MATEPHATY — UY2YHHbIE U CMAlb-
Hble. B BOISHOW SKOHOMaif3ep BOJAA MOJAECTCSA MUTATENBHBIM HACOCOM, 34 CUET
Haropa KOTOPOTro M OCYIIECTBISIETCSl €€ NMPHUHYUTENILHOE JBWKEHHE B TpyOax
SKOHOMaii3epa.

Jns mapoBBIX KOTJIOB OOBIYHO YCTAHABIMBAIOT MHIWBUAYaJIbHBIE 3KOHO-
Maii3epbl, a TpyNIIoBbIe — Ha YyTYHHBIX KOTJIax W napoBbIx (o 1 1/4 mapa). Bo-
JSITHBIC 31<0H0Ma1713ep1>1 JUIA KOTJIOB CPEAHETO U BBICOKOI'O JaBJICHUS U3TOTaBJIU-
BAlOT TOJBKO M3 CTAIBHBIX TPyO, IUIS HHU3KOTO [ABICHHS — YYT'YHHBIX WIIH
CTaJbHBIX. [Ipy YaCTHYHOM HCTIapeHHH BOABI B TpyOax SKOHOMAi3ep cuuTaeTcs
KUITAIITUM.

YyryHHblE BOJSHBIE SKOHOMAM3Ephl BBINOJIHIIOT TOIBKO HEKHIAIIMMH.
Temneparypa Bombl Ha BBIXOJE M3 UYYI'YHHOTO SKOHOMai3epa JOJDKHA OBITh
MeHbIIIe TemnepaTypsl Hachiienus Ha 20 °C, Tak Kak 3aKUIlaHue BOJAbI B UyTYH-
HOM 3KOHOMaii3epe HeIoNycTUMO. B cTalbHOM 3KOHOMai3epe J0IyCTUMO 3aKH-
ITaHUEC BOBI.

Temneparypa BOIBI Ha BXOJAE BCEX SKOHOMAM3epOB MOJDKHA OBITH BBIIIE
TeMIepaTyphl TOYKH «POCHD) TOTIOYHBIX Ta30B Ha 5...10 °C ms n3bexanus HU3-
KOTEMIIEPATYPHON KOPPO3UH.

Oxonomatizepbl Hekunawjeco muna cOOUPAIOT M3 UYTYHHBIX, PEOPHUCTBIX
TpyO C KBaJpaTHBIMHU (PJIAHIIAMH, TOPIICBBIC CTOPOHBI 3TUX (IIAHIICB UMCIOT Ka-
HaBKH C YETBIPEX CTOPOH, B KOTOPBIC YKIIAJbIBACTCS IIHYPOBOM acOecT Iuis yn-
notHeHus. OTIeNbHBIe YyTYHHBIE, peOpucThie TpyOs! (mmHoM 1,5; 2; 2,5; 3 M)
COEAMHSIOT MEXAY Co00i Kanadamu. /11 OYMCTKM OT BHEIIHHMX OTJIOKEHHMH,
0COOEHHO MEXAY pedpamu, 4yryHHbIE TPYObl KOMIOHYIOTCS B OJIOKH TaK, YTOOBI
YHCIIO0 TOPU3OHTANBHBIX PSAAOB ObIIO He Oonee 8 (4 + 4), MeXIy KOTOPBIMA YC-
TaHaBJIMBaeTCsl 00JyBOUHBIH amnmapar. OTo HeoOxoanmo i 3QQeKTUBHOHN 00-
JYBKH BHELIHUX MOBEPXHOCTEH 4yryHHOTO 3KOHOMail3epa MapoM WIIM CXKaThbIM
BO3IyXOM, TaK KaK OJUH OOAYyBOYHBIHN ammapaT oOCITy>KuBaeT He Ooisee 4 psioB
TpyO BBEpX U 4 — BHU3.

IIpu pacronke KOTiIa, IOKAa KOTEIbHBIN arperaT He UMEET JOCTATOYHOM Ia-
POBOI MMPOU3BOJUTENILHOCTH, HarpeTas B UYyI'yHHOM 3KOHOMail3epe BOja CIIHBa-
eTcs B Jlea’parop WiM 0ak ¢ MUTATeIFHON BOAOH IO «CrOHHOW NMUHUH. Bona B
SKOHOMaii3epe NOKHA JBUTaThCsl TOJNILKO CHH3Y BBEpX cO ckopocthio 0,3 m/c,
TaK Kak PH HarpeBaHUM BOJbI BBIICISIETCS] BO3AYX, KOTOPBIN ITOTOM B BEpXHEH
YaCTH SKOHOMaK3epa yAausieTcsl BO3LYITHUKOM.

JlpIMOBBIE Ta3bl B 5KOHOMal3epe MOTYT JIBUTaThCs B JIIOOOM HalpaBiICHUH
co cKkopocThi0 6...10 M/c. UyryHHbIE SKOHOMA3ephl MOTYT UMETh OOBOIHOI
ra30XxoJl JUIsl TOMOYHBIX Ia30B. IIpy Upe3MepHOM MOBBIMICHUH TEMIEPaTyphl BO-
b1, BBIXOJSIIEH M3 HEKMIIIEro SKOHOMai3epa, CieayeT MepeBecTH rasbl dac-
TUYHO WJIM TIOJHOCTHIO Ha OOBOIHO¥M OOpOB, OTKPHITH CTOHHYIO JIMHUIO U YCHU-
JIUTh IUTAHUE.

B 01104HBIX YYT'YHHBIX 3KOHOMai3epax MeXIy peOpuCTBIMH TpyOamu yc-
TaHOBJICHAa BEPTHUKAJIbHAA METaJUIMYecKas Meperopojka, Aeisiias SKOHOMan3ep
Ha JIB€ paBHbIC YacTH. bOKOBBIE CTEHBI UMEIOT KJIAJIKy U3 KPACHOTO KUPIIHYa UIIH



JIByXCIIOMHYIO METAJUINYECKYIO OOLIHBKY, BHYTPH KOTOPOH YJI0KEH H30JIALHUOH-
HBI MaTepual (IITaKoBaTa, acOECTOBEPMEKYJIHT U JIp.), a TOPIIEBBIE CTEHBI KO-
HOMai3epoB M0CJI€ Kajauyel 3aKpbIBalOTCS ChEMHBIMU METAUIMYECKUMHU KPBILL-
KaMH ¢ MpOKJIagKkaMu U3 acoecta. B BepxHel yacTu KaXKI0il CEKIIMK yCTaHOBIIE-
HBI B3PBIBHBIC TIPEIOXPAHUTENbHBIC KIIaaHbl.

Ha sxoHOMal3epe HEKUIISIIEro TUIIA YCTAHABINBACTCS apMaTypa:

a) Ha BXOJe — OOpaTHBIA KJIanaH, 0OBOJHAS JIMHUS C BEHTWJIEM, BEHTUJIb
3alOpHBIN, PETYJATOP NHUTAHUSI, MAaHOMETP, TEPMOMETpP, MPEIOXPaHUTEIHHBIA
KJIATIaH;

6) Ha BBIXOJIE — BEHTWJIb JAJIS BHITYCKa BO3AyXa (BaHTYy3), MAHOMETD, Ipe-
JIOXPaHUTEIBHBIN KIIallaH, TEPMOMETP, CTOHHAS JIMHHUS, 3aTIOPHBIA BEHTHIIb.

Kpome Toro, Ha HW)KHEM KOJUIEKTOPE JOJDKHBI OBITH YCTaHOBJIEHBI TPyOO-
MPOBOJIBI VIS CITyCKa BOJIbI (CIIMBHOW BEHTWIIb), @ B YJIOOHBIX MECTaX — yCTPOMUCT-
Ba JUIL 0TOOpa MO0 BOJBI M M3MEPEHHS TEMIEpaTyp U AaBICHHSA, a HA BEPXHEM
KOJUIEKTOPE — BEHTHIIB IS YAAJICHUS BO3IyXa.

Cxema OOBS3KM 4YyTyHHOI'O BOJSIHOTO SKOHOMai3epa IpuBeieHa Ha
puc. I110.

DKoHoMmatizepl Kunswe2o muna BHITIOTHIIOTCS W3 CTaIbHBIX TPYO IHaMeET-
pom 28...42 MM ¥ yCTaHABIMBAIOTCSI TOPU30HTAIHHO B IIAXMATHOM IOPSIKE HA
kapkace. OHM BBIIEP)KUBAIOT BBICOKHE JIABICHUS, B HUX BO3MOXKHO YaCTHYHOE
3akumanue BoAsl (10 15 %), HO OHHM OOIbIIe MOABEPKEHBI KOPPO3WH U HE OT-
KJIFOYAIOTCS OT KOTJIa (T.€. OCTAaHOBKA AKOHOMai3epa BJIEUYET OCTAHOBKY KOTIIA).

Ha Bxozie s5KOHOMa#i3epa KUISILIEro THIA YCTAHABIMBACTCS TaKasl e apMa-
Typa, KaKk Ha HEKUIAIIUX (32 HCKIFOYEHHEM OOBOTHON M CTOHHOM JIMHUI, a Tak-
)K€ BaHTy3a), a Ha BBIXOJIC apMaTypa He YCTaHaBIUBAETCS Il 00ECIIEUEHUsI CBO-
00HOTO MPOXO0Ja MAPOBOSIHON cMecH B OapabaH KOTJIa.

IlumamenvHsie 3KoHOMAl3epbl TPEAHA3HAYECHBI U MPOIYCKa MUTATENb-
HOW BOJBI, a menioQukayuoHtsle — CETeBON Boabl. Uepes TeIruropuKamOHHbIH
SKOHOMAi3ep BOJY MPOMYCKAIOT MapajieNbHBIMU MOTOKaMH, BBUIY OOJBIIETO
pacxojia BOIpI, YeM B TUTATEIEHOM YKOHOMaH3epe.

7.3. BO3JAYXOIIOAOI'PEBATEJIN

Bosnyxomonorpesareny npeHa3HaueHbI JUIs HarpeBa BO3AyXa 3a CYET Te-
IUIOTHI YXOJSIIMX TOMOYHBIX Ta30B. Bo3ayx, 3a0upaeMblii CHapy»XH WIN C BEPX-
HEll YacTH KOTEJIbHOM, BEHTHJISTOPOM II0JaeTCsl B BO3JYXOIOAOrpeBaTeb, Ha-
rpeBaetca 1o temmepaTypsl npuMepHo 200 °C u mocTymaeT B TOPEIKH TOIKH,
yJydiaeT BOCIUIAMEHEHUE TOIUIMBA M TPOLIECC TOPEHHs, CHUKAET MOTEPH OT
XHMHYECKOT0 HeJloxora 1 TeM caMbIM nosbimaercss KII/1 koTensHoro arperara.
BosnyxomoaorpeBarens pacrnoiaraloT oObIYHO TI0CiIe BOASHOTO SKOHOMaii3epa.
B03[lyX B BO3yXOonoAorpeBarcjib HarHeTacTCsd AYTbCBbIM BCHTHUIIATOPOM YCPE3
BXOJIHbIE KOp0Oa — BO3JyXOBOJbI M OTBOAUTCS K FOpEKaM KOpoGaMH ropsyero
BO3.yXa.

[Ipu cxxuranum B Kamepe razoo0pasHOro TOIUIMBA BECh BO3JYyX BBOJHTCS
yepe3 ropesiky, B KOTOpOH Ta3 M BO3AyX IepememmBatoTcs. IIpm cxxuraHum
JKHAKOTO TOIUIMBA TaKKEe BECh BO3JYX BBOAUTCS 4Yepe3 IOpPENKY, HO TOIUTMBO C
roMonipio (GOpCyHOK CHadaia MpEeBpaIlacTcs B MEJKHE KaIuld, KOTOphIe 3aTeM
NepeMEeNINBaIOTCs ¢ BO3AyXOM. B 3TOM ciyuae ofHa 4acTh BO3JyXa BBOAWTCS
4yepe3 TOpeNKy B CMECH ¢ TOIUIMBOM (TIEpBHYHBINA BO3IyX), a Apyras — 4epes
CIIeMaJIbHbIC YCTPOWCTBA B TOH JK€ TOPEJIKE MM PSJAOM C Hel (BTOPUYHBIN BO3-
IyX).

ITo npuHIMIY TENIOBOH pabOTHI BO3LYXOIOJOIPEBATEIIH JIEIATCS HA peKy-
nepamusHvle U pecenepamueHvie. B peKylnepaTUBHBIX BO3IyXOIOJOTPEBATEISX
HarpeB BO3/yXa OCYILIECTBIISIETCS JIBIMOBBIMHU I'a3aMH 4epe3 Pa3ieisioulylo Hx
CTAJIbHYIO CTEHKY. B pereHepaTHBHBIX BO3IyXONOJOTPEBATEISAX JHIMOBBIC Ia3bl
CHayajla HarpeBarOT MaTepHall ¢ BBICOKOH TEINIOEMKOCTBIO (BOJHHCTBHIC CTalb-
HBIE JINCTHI, ITyCTOTEJIbIE KEPaMHUYECKUE Tella, METAJUTMUECKHE IIAPUKU U Jp.), a
3aTeM OT 3TOT0 MaTepuaja HarpeBaeTcs BO3/yX, T.€. IOBEPXHOCTh TEINIOOOMEH-
HHKa ITONIEPEMEHHO OMBIBACTCSl IBIMOBBIMH T'a3aMH U BO3/IyXOM.

Hawubornpiiee mpuMeHeHHE IMOMy4WIn TpyOdaThle peKylepaTHBHBIC
BO3J[yXOIIOJOrPEBaTeNH, KOTOPbIE IPEACTaBIA0T cOO00H Ky0O Min mapasieneny-
neJ U3 CTAIBHBIX TpyO. J{BIMOBBIE ra3bl MIPOXOAAT BHYTPH TPYO CO CKOPOCTBHIO



8...12 m/c (obecnieunBasi caMOOOYBKY), a BO3/AyX CHapyKH — CO CKOPOCTHIO
6...8 M/c 1 MOXKET UMETh 1Ba-TpH U Ooiee xomoB. CHapyXH BO3IyXOMOJOTpeBa-
Telb 3aKphIT KOpoOoM ¢ m3ossuueid. Temneparypa Bo3gyxa Ha BXOJE B BO3IY-
XOIIOJOTpeBaTelb JOJDKHA OBITH OOJIbIIE TEMIEPATYphl TOYKH «POCHDY IS IIpe-
JNOTBpaLICHHsT HU3KOTEMIIEPATYPHOH KOppo3uH. it 3TOro MPUMEHSIOT SJIeK-
TpOHArpeBaTey, KaIopudepbl WIN PEeLUPKYISIHI0 (110JCACBIBAETCS YacTh Io-
psiuero Bo3jyxa, KOTOPBIA OepeTcst Ha BBIXO/E M3 BO3AyXOIOJOIPEBATEIS ).
7.4. MTAPOIIEPEI'PEBATEJIU U CEITIAPATOPBI ITAPA

[TaponeperpeBaTenu npeaHa3HAYCHBI JUI IOIY4YEHHS NIEPErpeToro napa u3
CYXOro HaCBIIEHHOT0. DTO HauOosiee OTBETCTBEHHBIN AJIEMEHT KOTEIBHOIO ar-
perara, Tak Kak ITOJBEp>KEH BBICOKMM TeMIIepaTypaMm pabouero arenrta. U3 co-
oOpaskeHNH HameXHOCTH padOThl TPYOBI IMapoleperpeBarelisi BBIINOJIHCHBI U3
CHICHHAJIbHBIX JICTUPOBAHHBIX cTajiei.

Konerpykuust maponeperpeBaresisi COCTOMT W3 psifia MapaiebHO BKIIIO-
YEHHBIX CTAIbHBIX METIE00Pa3HBIX TPYO, BBHINOJHEHHBIX B BHIE 3MECBHKOB H
00BEIMHEHHBIX KOJUICKTOpaMH — HapocOopHHKamu. OHHM yCTaHaBIMBAIOTCS B
TNIEPBOM razoxoaec KotJia, 3a TOHKOﬁ, IMOCJIC OJHOI0 WU ABYX PAAOB KHUIIATHIIb-
HBIX TPYO, @ MHOTJa 4acTh 3MEEBUKOB Pa3MEIIal0T B TOMOYHOM Kamepe. B mep-
BOM CIIy4ae IeperpeBareinb OyJeT KOHBEKTUBHBIM, BO BTOPOM — PaIUAIlMOHHBIM.

Tak kak meperpeBaTeib CTaparOTCsl PACHOJIIOKUTH B 30HE 0OJiee BBICOKUX
TEMIIEpaTyp, TO HEOOXOIMMO OOECIIeUnTh €ro HaJeXKHYyI0 padoTy IpH BceX pe-
XKHUMax paboThl — MPaBUJIBHBIM BEIOOPOM CKOPOCTH ABM)KEHHS Mapa, pacrpesie-
JICHHEM €ro I10 3MEEBHKaM, IT0A00POM M M3TOTOBIIEHHEM TpyO M3 MeTamia, 00-
JIAJIAIOIIEeTo HaJUIeKaluMu cBolcTBaMu. CKOPOCTH Mapa B 3MEEBUKaX COCTaBIIS-
et 10...25 m/c, a B KOJIIEKTOpE — B 2 pa3a MEHBIIIE.

[Io oTHOIIEHWIO K TOTOKY TONOYHBIX Ta30B MapoIeperpeBaTelb MOXKET
BKJIFOUAThCS 110 OJHOM M3 CXEM: MpSAMOMOYHAsL — TIPUMEHSIETCS TIPH MaJIBIX Tie-
perpeBax mapa u TpeOyeT pa3BHTON MOBEPXHOCTH HArpeBa; Npomueomounas —
mpuMeHsieTcs npu neperpese mapa 10 400 °C u mo3BoIIeT UMETh HANMEHBIITYTO
MIOBEPXHOCTh HAarpeBa; KOMOUHUPOBAHHAS — TIPUMEHSIETCS TIPH OOJIBIINX TeMIIe-
patypax mapa (6omee 400 °C).

Ha BBIXOZHOM KOJUIEKTOpE MapoIeperpeBaTeis YCTaHABIUBAIOT: MaHO-
METp, TEPMOMETP, MPEIOXPAHUTENBHBII KilanaH, IPOIyBOYHBIA BEHTHIb (pado-
TAIOIIUI IPU PaCTOIKE).

[oBpexnenue TpyO maporeperpeBarelis POUCXOJUT MO CIEAYIOIMM MPHU-
YMHaM: BHYTpEHHEe 3arpsi3HeHNe HAaKUITbIO, HECBOEBPEMEHHAsI TPOMBIBKA KOTJIa,
MIOBBIIIIEHUE TEMIIEpPaTypbl Ta30B BCJEACTBHE HEMOJIHOTHI TOPEHHUS B TOIKE,
IIJIAKOBaHNE SKPAHHBIX TPYyO, MOHIKEHUE TEMIIEPATyphl MUTATEIBHOW BOMABI H
ap.

B naponeperpesarene, KpoMe Harpesa rapa, IpOUCXOANUT UCIIapeHUe Karie-
JIeK KOTJIIOBOHM BOJIbI, BHOCHMOH C HACBIIIEHHBIM NAapoM K3 OapabaHa, 9TO BBI3BI-
BaeT oOpa3oBaHME HAaKWIU B 3MeeBUKax. [loaTomy B BepxHeM OapabaHe KOTia
JIOJDKHBI OBITH YCTaHOBIIEHBI TTapOCeapalliOHHbIe YCTPOWCTBA, NpeIHa3HAYEH-
HBIE JUIS OT/ICJICHHS Kallelb BJIary U3 MapoBOISHON cMecH.

Ha puc. 7.1 npuBeneHa npuHIMIHAIBHAS CXEMA CENAapaTOPOB Mapa.

IIHT. BOJa CHI1
Puc. 7.1. lIppanmnuanbHas cxeMa na-
pocenapanoOHHbIX YCTPOHCTB:

1 — BepxHwmii 6apabaH; 2 — MuTaTeNbHAS
TuHAS; 3 — 0OpaTHBIN KianaH; 4, 13 —
BEHTUJIU; 5 — IbIpYAThIH JIUCT; 6 — KO3BI-
PeK; 7 — OIyCKHBIE TPYOBI; § — IOIbEM-
HbIE TPYOBI; 9 — 3epKaio ucnapesus; /0
— OTOOMHBIN MUTOK; /] — IBIPYATHIN
TOTOJIOK; /2 — >KaltO3UIHBIN cemapaTop;
14 — mapomnpoBo
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Jns monmydeHust CyXOro HAachIIEHHOTO Iapa HCIONB3YIOT (H3UYECKHE
[IPUHLMIIBL: TPABUTALUIO, MHEPLUIO U Ap. /sl 3TOro ycTaHaBIUBAOT:

e B BOJHOM 00BEME — [bIPYATHI METAIIMYECKUI JIUCT C AUAMETPOM OT-
BepcTuil 10 MM 1Sl BBIpaBHUBAHUS [1OABEMA MAPOBBIX MY3bIPENH U KO3BIPEK ISt
IIPEOXPaHEeHNUs OT MPOCKOKa OOJIBIIOro o0beMa napa;

e B IApOBOM 00BEME — JBIPYATHI METAIMYECKUI MOTOJOK C OTBEp-
CTHAMH 7SI BBIPABHUBAHUS TIOABbEMA Iapa; OTOOWHBIC IINTKH; >KATIO3WUIHBINA
cenapaTop, Ipoxo/s uepe3 KOTOPBIH, Iap JeaeT psii HOBOPOTOB, B PE3yJbTaTe
KaIujii BOAbI KaK 60]’166 TSAXKEIIbIC BbINTAAAIOT U3 IMMOTOKA, MPUJINIIAIOT K MCTaJlJIU-
YECKOW CTEHKE M CTEKAaIOT BHH3.

Pezynuposanue memnepamypuor nepecpemozo napa. Temnepatypa 1e-
PErpeToro mapa MOXeT KOJIeOAThCs B CBSA3M C M3MEHCHUEM TSTH, K03 duirenta
n30bITKa BO3AyXa M TEMIIEPATYphl B TOIKE; IIPOU3BOJUTEIBHOCTU IBIMOCOCA;
TEMIIepaTypbl MUTATEIILHON BOABI M HArpy3KH KOTIIA; OTIOKEHUSI HAKUITH (BHYT-
pH) ¥ caxku (CHapy>KH) TpyO naporieperpeBares.

Jnst McKITroueHHsT BO3MOXKHOCTH TIOBBIIICHUSI TEMIEPATypbl MEPETPETOTO
mapa ¥ HOJJIEp)KaHHs €€ B 33JlaHHBIX Mpe/eNax YCTaHAaBIMBAIOT CIEHHaIbHbIC
peryisitopsl-napooxiaaureny. [lapooxsiaanTean MOBEPXHOCTHOTO WM BCIPHI-
CKMBAIOIIETO THIA YCTAHABJIMBAIOTCS HAa BXOAE HapomeperpeBarens (IO XOXLy
JIBIDKEHHMS T1apa) WK B paccedky. [lapooxyiaanTenn MOBEPXHOCTHOTO THIA BBI-
MIOJHSAIOTCS B BUJIE 3MEEBHKOB, 110 KOTOPHIM IIPOXOMT IHUTATENbHAs BOAA, a rap
— CHapy»)u. B nMapooxjJaguTeiIaX BCHPBICKMBAIOUICTO TUIIA I YMCHBIICHUA
SHTAJIBINY HEPETPETOTO Iapa MCHOIB3YIOT KOHICHCAT, KOTOPBIA MOJAIOT TOA
JaBJieHueM uepe3 cornio. Hanbosiee npueMiiema ycTaHOBKa IapooXiaguTeneii B
pacceuky, korja Bpems uaepiuu coctasiset 40...50 c.

8. TEILIOBOM PACYET TEILIOTEHEPATOPA

8.1. OPTAHM3AIUA NIPOEKTUPOBAHUA

TennoBoil pacueT MapoBOro WM BOJOIPEMHOrO TEIIOIE€HEPATOpa MOMXKET
OBITh KOHCTPYKTHBHBIM HJIM IOBEPOYHBIM. KOHCTPYKTHUBHBIN pacdeT BBHITOIHS-
eTcs TpHU pa3paboTKe HOBBIX KOTIIOB. [IOBEpOUYHBIN pacyeT KOTENBHBIX arpera-
TOB, BbIIIYCKACMbIX IMPOMBINUICHHOCTBIO, BBIMIOJHACTCA IHPU MPOCKTUPOBAHUUN
KOHKPETHOTO TOIUIMBAa M MCTOYHWKA TEIUIOCHAOKEHWS, MPeIHAa3HAYCHHBIX U
BEIPAOOTKY Mapa WK TOPSICH BOBL.

Jln1st BBITIOJIHEHUS TIPOEKTHOHW paboThl (IIpoeKTa) HEOOXOIMMO ITPOU3BECTH
ITOBEPOYHBIN pacyeT KOTEIBHOTO arperara C 3JIEMEHTAMH KOHCTPYKTHBHOTO
pacueTa OTAENBHHBIX MOBEPXHOCTEH HarpeBa (TaporieperpeBareisi, BOISHOTO
SKOHOMai3epa MM Bo3ayxomoxporpesarenst). OCHOBHOH LENbI0 TTOBEPOYHOTO
pacdera SBISIETCSI OIpEZETICHUE OCHOBHBIX IOKa3aTenell paboThl KOTEIBHOTO
arperata, a Tak)Ke PEeKOHCTPYKTHBHBIX MEPOIPHUATHHA, 00€CTIeNBAIOIINX BHICO-
KyI0 Ha/I©)KHOCTh W SKOHOMUYHOCTb €r0 JKCIUTyaTalliy MpPHU 3aJlaHHBIX yCIOBH-
SIX.

TIpoeKT COCTOUT W3 MOSCHUTENHLHON 3alMUCKA W YepTekel OOIUX BHUIOB
KOTJIa ¥ €70 DJIEMEHTOB.

Hloacuumenvnan 3anucka 10JKHA:

e 0pOpMIIATECS HAa KOMITBIOTEpPE M YSPHBIMH YEPHUIAMH (TIACTOH) IMO-
YEepKOM, OJIM3KMM K 4YEepTeKHOMY, Ha JHMCTax MHUCUeH Oymarm pasMepoMm
297 x 210 MM (Ha ogHO¥ cTopoHe nucta) u ynosinetBopsats ECK/ 'OCT 2.105—
79;

e uMeTh OyKBEHHBIC 0003HAYCHUS, HHIACKCH U Pa3MEPHOCTH KaXKIOTO Ta-
paMeTpa B COOTBETCTBHHM C ITpaBWIaMH O(OPMIICHUS TOKYMEHTALMH Ha KOMITb-
0Tepe, HOpMAaTUBHBEIM MetoaoM [1, 4, 17, 28, 29], a Takxke MexXayHapoIHOM
cucremoit equaut (CH);

e UMEThb HyMEpalHiO PasJesioB, IYHKTOB, CTpaHHIl (C YIJIOBBIM LITaM-
TIOM), TaOJTUII, WIDTIOCTPAIIHI;

® VIMETh CCHUIKH Ha JINTEPaTypy U BCE pacueTHBIC TAOIHIBI, (POPMYIIBI;



e cozepxath B cebe 3aaHNe, ONMCaHNe IPUHIUITHATIBHON CXeMBbI paOOThI
KOTEJIBHOI'O arperara, 000CHOBaHHE BHIOOPa TOMOYHOIO YCTPOMCTBA M XBOCTO-
BBIX IOBEPXHOCTEH HarpeBa, a TAkXKe PaCUCTHYIO 4acTb.

PacderHas 9acTh MOSICHUTENBFHOW 3aMCKH BKIIOUYAeT (B TaOmmuHOH op-
Me):

® COCTaB TOIUIMBA M KOHCTPYKTHUBHBIE XapaKTCPUCTUKH arperara;

e pacueT 00bEMOB M SHTAIBIHMI IPOAYKTOB CrOPAHHs M BO3/lyXa;

® TEIUIOBOH OajlaHC MapoBOT0 WM BOAOTPEHHOTO TEIJIOr€HePaTopa;

e pacueT TOIKH, (peCTOHA, ITa30X0JI0B U XBOCTOBBIX IIOBEPXHOCTEH Harpe-
Ba.

B tabnuuax mocne pacdeTHbIX (GOpPMYJ ITOJDKEH OBITh MOJPOOHO OMHCaH
pacder, a 3aTeM pe3yJIbTaT pacyera.

I'paguueckan wacme BBITIONHACTCS Ha JIMCTax YEpTEKHON Oymarm paszme-
pom 297 x 210 MM (Wmm APYrHX pa3MepoB) B COOTBETCTBHM CO CTaHAAPTAMHU
ECKJI u BKIIIOUAET:

e juarpammy / — 3 IPOOYKTOB CropaHusi HA MHUJUTUMETPOBOI OyMmare;

e TpaduKu ompeneNeHHs] PACUCTHBIX TEMIIEpaTyp Ha BBIXOJE M3 KOHBEK-
THUBHBIX II0BEPXHOCTEH HArpeBa;

¢ NPUHLIHUIHAIBHYIO CXEMY YCTPOWCTBA M PadOTHI KOTEJIHFHOTO arperara ¢
HAHECEHHEM KOHTYPOB LIUPKYJISALUMH U Ira30BOr0 TPAKTa;

e 00mmiA BUJ TOPETIKY;

e IUIaH KOTJa, a Takxe, npoonbHblil (st JJKBP u KB-I'M) uiu nore-
peunsiii (st IE) pa3pe3 KOTEIBHOTO arperara;

® KOHCTPYKTHBHBIH IUIaH W pa3pe3 4yryHHOTO 3KOHOMail3epa ¢ apMary-
poii.

st mpuMepHOTro pacdera BO3MOXKHO HCIIOJIb30BaHWE MCXOIHBIX JaHHBIX,
KOTOpbIe BbIOMparoT u3 Tabi. 8.1 no npeanocieaneit 1 nocnenHed nudpe mwud-
pa.

8.1. 3ananne Ha npoekT «TenioBoii pacyeT TenaoreHepaTopa»

IIpennocnen- IMocnen- .
Korenbublit
Hst mudpa | Bux Tomnusa uiny ra3onpoBon | Hss LuQ-
arperat
mmdpa pa mmdpa
0 Bpsanck — Mocka 0 HE-4-14
1 Kopobku — Bonrorpan 1 JE-6,5-14
2 OpenoOypr — CoBxo3HOE 2 JE-10-14
3 IIpomeicnoBka — AcTpaxaHb 3 KB-I'M-10
4 CaparoB — MockBa 4 KB-I'M-20
5 CeprryxoB — JleHuHTpay 5 KB-I'M-30
6 Cpennsist A3usi — LEHTD 6 JAKBP-10-13
7 Crasponois — MockBa 7 JAKBP-4-13
8 MasyT manocepaucTsiii M-40 8 JKBP-6,5-13
9 Masyt manocepuuctsiii M-100 9 JAKBP-10-13

8.2. COCTAB TOIIVIUBA, TAPAMETPBI TEIINIOHOCHUTEJIA U
KOHCTPYKTHUBHBIE XAPAKTEPUCTUKHU TEIIVIOT'EHEPATOPA

OCHOBHBIE pacyeTHBIE MapaMeTphl TOIUIMBA: 3JIEMEHTAPHBIN cocTaB, Tel-
JIOTa CTOPaHUs, TEOPETHUECKUH 00BEM BO3AyXa M JBIMOBBIX TA30B M JIp. IPHUBeE-
neHsl B [12, Tabn. 2.8 u 2.9].

Ha puc. I111 — I120 npuBenens! ueprexu Temioreneparopos JKBP-10-13,
JKBP-6,5-13, IE-10-14, E-1-9T', M3K-7AI'-1, KB-I'M-10, KB-I'M-100, a na
puc. 121 — [124 o0mue cxemMpl YCTAaHOBKH M TOPEIOYHBIX YCTPOMCTB. YCTaHO-
BOuHbIe U rabaputHble pa3mepbl ropenok 'MI'm, I'M npusenenst B Tadmn. 18 —
I110.

YcTpoiicTBO 1 paboTa MapoBEIX U BOJOTPEHHBIX TEIDIOT€HEPAaTOPOB OIICaA-
HBI B pa3d. 5, 6 u [2, 3, 6, 8, 21]. KoHCTpyKTUBHBIE XapaKTEPUCTUKH TEILIOT€HE-



paTopoB, HeoOXoAMMBIE ISl pacyeTa, nmpuBenaeHsl B Tabdmn. 111, [12. B mapoBsix
komiax cepun JIE u JIKBP HapyxHBII tnamMeTp 3KpaHHBIX U KATSATHIBHBIX TPYO
51 x 2,5 MM, a pacroyiokeHue TpyO — KOPUIOPHOE.

[TapameTps! TeruioHOCUTENS (TTapa U BOABI) ONPEACISIIOT B 3aBUCIMOCTH OT
Tuna arperara. /lyisi maporeHeparopa, BbIpa0OaThIBAIOIIETr0 MMEPEerpeThlii Wik Ha-
CBILIICHHBIN TIap, HEOOXOAMMEI ITpeABAPUTEIbHBIE TaHHBIE:

® Dy, Dy — pacxon BeIpabaTBIBaEMOTO IIEPETPETOT0, HACHIIICHHOTO TIa-
pa, Kr/c (110 33/1aHHI0 WITK PacyeTy TEIIOBOI CXEMbl KOTEIbHOM);

® lun Inns Inss Inp — DHTAJBIMH HACHIEHHOIO WM IEPETPETOroO Iapa, Iu-
TaTeJIbHOW M MPOJIYBOYHOM (KOTIIOBOI) BoJbI, KJX/Kr; onpenesnsrorcs: no tad-
JUIIAM HACBIIICHHOTO FUTH MIEPErPEeTOro Mapa, IMpu COOTBETCTBYIOMIEM IaBICHUU
W TEMIIepaType napa v nmuraTeabHor Boapl [12, Tadn.3.1 u 3.2 J;

e [Ip — npoueHT mpoxyBKH, %, ONpeneseTcs 0 pacueTy TEIUIOBOU CXe-
MBI KOTEJIbHON WJIH IIpeIBapUTENIbHO MpUHUMaeTcs oT 2 1o 10.

B Bomorpeitnbix komiax cepun KB-I'M pacnionoxenue tpyo B (ectoHe u
KOHBEKTHBHOM ITy4Ke — ImaxMaTHoe. /i1 BomorpeHoro KOoTia mapaMmeTpsl Ofl-
PENEISIIOT IO pacyeTy TEIUIOBOM CXEMBI KOTCIHHON WIIM KOHCTPYKTHBHEIM Xa-
paktepuctukam (tadu. 2I1):

¢  (Ouon — MOIIHOCTH HOMUHANBHAA, KBT;

e (G, — pacxoi BOJbl uepe3 KoTed, Kr/c;

e 1, t; —Temmeparypa BOJbI HA BXOJE H BBIXOJE U3 arperara, °C;

e 8, — TemmepaTypa yXOIAIIUX TONOYHBIX ra3os, °C.

KoHCTpYKTHBHBIE XapaKTEPUCTHUKU TeIIoreHeparopa, napameTpbl Terio-
HOCHTEJISL, COCTaB TOIUIMBA BBINUCHIBAIOT U3 CIIPABOYHON M NPUBEACHHOU JIHTE-
paTypbl ¥ CBOJIAT B TAaOJHIIBL

8.3. PACYET OBBEMOB 1 DHTAJIBITAM
NPOAYKTOB CI'OPAHUS U BO3YXA

KoaddunueHT n30bITKa BO3TyXa B TOIKE O, IPUHUMAIOT B 3aBUCUMOCTH OT
BU/Ia TOIUIMBA U CIOC00a ero cxuranus. VI30bITOK BO3/yXa, 110 Mepe JBHXKEHHS
MIPOAYKTOB CrOpaHUs IO ra30XxoJaM KOTEJIBHOTO arperara, yBeIWIHBAETCs. JTO
BBI3BAHO TEM, YTO JUIsl KOTJIOB, Pa0OTAIONIMX TI0/ pa3pekeHHeM, JaBlIeHHE IIPo-
JlyKTOB CTOpaHHs B TOIIKE W ra30XoJlax MEHbIIe 0apOMETPHUYECKOTO JaBICHHS
OKpy’Karomiero Bo3ayxa. [loaToMy depe3 0OMypOBKY MPOMCXOINT IIPHUCOC aTMO-
cthepHOro BO3myXa B Ta30BBIN TpakT arperara. [Ipu pacderax temmeparypy 3To-
ro Bo3ayxa npuauMaroT 20...30 °C, a 3HaueHHsI MPUCOCOB BO3AyXa — IO HOpMa-
TUBHBIM JaHHBIM [6, 7, 13, 27].

Jln1s1 BBITIOJTHEHMS TEIIOBOTO pacyeTa ra30BbI TPAaKT KOTEILHOTO arperara
JIENIAT Ha PAJ CAMOCTOSITENBHBIX YYaCTKOB B 3aBUCHMOCTH OT THma KoTia. Ko-
3¢ GuIMeHT u30bITKAa BO3AyXa IS KaXKJOH MOBEPXHOCTH HArpeBa MOJCUNUTHIBA-
0T MMyTeM NPUOABJICHUS K O, COOTBETCTBYIOIIUX MPUCOCOB Bo3ayxa Aa, a B pe-
3yJIbTaTe TAKOTO CyMMHUPOBAHUSA UMEEM — ), AQL.

IIpucocel Bo3nyxa Ao s KaXI0T0 3JIEMEHTA KOTJIa PAaBHBI:

e 0,05 — 1y mepBOro KOHBEKTHBHOI'O ITyuka (rasoxoja), (ecrona (c xa-
MepoH TOTOpaHus), aporeperpeBaTes, BO3LyX0I010TpPeBaTelIs;

e 0,1 — s BTOpPOro KOHBEKTHBHOI'O IyYka (Ta30Xxo0/a), KOHBEKTHBHOW
[IaXTHI, YyTYHHOTO ¥ CTAIEHOTO AKOHOMal3epa ¢ OOIIHUBKOIA;

e 0,15...0,2 — my1st 9YyTryHHOTO 3KOHOMAi3epa 6e3 OOIIIBKH.

0
Teoperuyeckre 00beMbI BO3Myxa V'~ , TPEXaTOMHBIX I'a30B VR02 , asora

VN02 , BOJITHBIX TIApOB VI-(I)ZO Mo/ wmm Mk, BEIOMpatoT u3 [12, Tabm. 2.8 wim

2.9] mna coorBercTBYIOIIEro Bujaa tomiuBa. Cpenuuil koddduimeHT u3obiTKa
BO3/yXa O, JJIs KaXJOH MOBEPXHOCTH HArpeBa ONPEJENAIOT KaK CpeaHee
apumMernueckoe 3HaueHnH koaddunrenta n3dbITKa BO3ayXxa 10 o 1 mocie o
razoxoJa. Pe3ynprarsl pacuera neficTBUTENBEHBIX 00BEMOB IIPOYKTOB CTOPaHHMS
10 Ta30X0JlaM TeIJIoreHeparopa cBOAAT B Tabi. 8.2. Pacdersl BRIMONHAIOT Ha |
M3 IIPpUPOJHOTO I'a3a Uik Ha 1 kr JKHUAKOI0O TOIJIMBA.

KonmuecTBo TEmIIOTHI, colepikalleiicss B BO3AyXe WM IPOJYyKTax cropa-
HUS, Ha3bIBAIOT MeN1oco0epicanuem WA sHmanvnuell. Pacder sHTaIBIUN MPoO-

’



JIyKTOB CTOPAHHsI IIPOU3BOJIAT JUIsl KaXK/I0W MOBEPXHOCTH HAarpeBa Npu AeHCTBHU-
TesbHBIX Kod(duimenTax u30biTKa Bo3ayxa, koraa o > 1. [Ipuuem pacuer mpo-
H3BOJAT JI1 BCETO BO3MOKHOI'O AHara3oHa TEMICpaTyp TOIMOYHBIX Ia30B U CO-
OTBETCTBYOLIEH moBepxHocTy Harpesa 100...2000 °C.

8.2. O0beMbI NPOAYKTOB CrOpaHUs

Teoperuueckue 00BEMBI,

3,3, 1,0 . _
MMV = Vro, =
0 0
LSV, = s Vi = e
ITapameTp u pas-
Pacuernas ¢popmyna
MEpHOCTh Popmy Ilosepxnocme nazpesa
9KOHO
ras3o- .
Tor- | dec- X011 Maii-
Ka | TOH 3ep
1. ITpucocsr Bo3xay-
P o Ao -
xa
2. Koappuuumenr
M30BITKA BO3IyXa
y o; =0+ A0 O = [0Op=| 0= | Oy =
TocyIe MMOBEPXHOCTH
HarpeBa
3. Cpenauii K03 d- 2 'g =2
(unmeHT n30bITKA f T f
Bo3AYXa w=05@+a) | a| 5| |
N N ~—
‘. hes )
o = =3

4. JleficTBUTEIbHBIHN
00BbeM BOISHBIX

MapoB, M /KT MO/ +0,0161 (acp -1 0

0
Vi,0 =Vh,0 +

5. JleficTBUTENBbHBIN VoV 70 4
CyMMapHBI 00BeM r — "RO, N,

IPOIYKTOB Cropa- Ve e -1V
HUS, MO/KT; Mo/M> H,0 )

6. O0BeMHas D0

Ro. =Vro. 'V;
TPEXaTOMHBIX Ta30B RO, RO, " 7r

7. O0beMHast DO

oo =Vig.o/V
BOJIAHBIX [IAPOB H,0 = "H,0 " 'r

. MMapHas 'b- =

8. CymmapHas 00 "n =1R0, T7H,0
€MHas JI0JIs TpeX-

aTOMHBIX T'a30B U
BOJIHBIX I1apOB

PesynbraThl pacyera SHTAIBIHUN MPOAYKTOB CTOPAHUS IO ra30X0JaM Terl-
JIoreHeparopa CBOJIT B Tabi. 8.3.
8.3. OHTanbNus NpoayKTOB cropanus I = f(3), xJlx/m® won ke JlK/Kr

DHTaNBIIHUS Ta30B
[MoBepxuocts | Temnepary-

Harpesa parasos, °C | [yq 11%2 ]](_)120 Al I.
Tomnka,o, = 200015001
000800
®ecroH, 0= | 110010008
00
Konsektusnsie | 900800500
IIy4YKH, ra30X0- 200
JBLOL, =




Bonsuoit 300200100
JKOHOMai3ep,

Olox =

B tabn. 8.3. BHauasie BRIYUCISIOT SHTAJBIINIO Ta30B — TPEXaTOMHBIX, a30Ta,
BOJSHBIX MAapoOB M BO3/AyXa, IPH COOTBETCTBYIOILICH TeMIlepaType B TOmKe, (ec-
TOHE W KOHBEKTHBHOM ITy4YKe IJIsi BOJOTPEHHOTO KOTJa WJIH TOIKE, Ta30X0Ae U
BOJISIHOM 3KOHOMai3epe Ui MapoBOTO KOTIA, T.C. 3aIOJIHAIOT BEPTUKAIBHBIC
cTooIIBI Tab. 8.3 (KpoMe MOCIeAHEro CTOJIONA).

IIpu pacuere Tabm. 8.3 s KaKAOH MOBEPXHOCTH HArpeBa PEKOMEHIYETCs
OTIpENeISITh 3HAYCHHS SHTANBIUHA JIMIIb B MpejesiaX, HEMHOTO MPEBHIMAOIINX
pearsHO BO3MOXKHBIE TeMIepaTyphl. TeMnepaTypy TOIIOYHBIX Ta30B, °C, 3a1at0T
B JMana3oHaX: Ui TONKH W Kamepbl poropanus — 800...2000, ¢ecrona —
800...1100, maponeperpesatens — 600...1000, KOHBEKTUBHBIX MyYKOB (Ta30Xo0-
moB) — 200...900, BoxgsHOTO 5>KOHOMai3epa W BO3AYXOMOAOTPEBATEIS —
100...300.

DHTAJIBITUIO TPEXATOMHBIX Ta30B [ RO, > A30Ta I I(\)Jz , BOJISTHBIX TTIapoB [ 19120 ,
u30bITOUHOrO Bo3ayxa Al , BBIYHCISIOT 110 hopMyTam:
[RO2 = VRO2 '(C‘9)Ro2 >

Iy, = IR, (9, ;
]1320 = VI—?ZO (D0
Al = (a;=1)- V" (c9),,

rae VO, V, 0 10 | Teoperueckie 06bEMBI COOTBETCTBEHHO BO3IY-
A > YRO, > "N, » YH,0 p Ay
Xa, TPEXaTOMHBIX Ia30B, a30Ta U BOJSHBIX NapoOB, M/ M3/KF; (CS)RO2 R

()N, s (Dp,0, (€8), —outanbmmn 1 M’ TPEXaTOMHBIX Ta30B, a30Ta, BOJIA-

HBIX IIAPOB U BO3yXa, KJ[/M’, KJ[K/KT, KOTOpbIe BRIOHpAIOT 1o Tadu. 14,

OO01Iyr0 SHTANBIINIO IPOAYKTOB cropaHus /. (TIocieaHnit CTON0eIT) MpH co-
OTBETCTBYIOLIMX TeMIIeparype u Kod(h(HUunueHTe M30bITKa BO3LyXa BBHIUYUCISIIOT
CYMMUPOBAHUEM YHCJIOBBIX 3HA4YEHMH T10 TOPU3OHTAIN:

0 0
[I‘ :[Roz +[N2 +1H20 +AIB

[To pacueTHbIM JaHHBIM TaOJl. 8.3, HA MUIJIMMETPOBOW Oymare, B y1I00HOM
UL IpOYTeHMs Macirabe, CTpost auarpammy I — 3 IpoOoyKTOB CropaHmsi, KOTO-
pas nomkHa uMeTh xapaktep puc. [11. [loctpoennas auarpamma / — 3, st mpo-
IOYKTOB CrOpaHusI IAaHHOTO BHI@ TOILUTHBA IIO3BOJLSIET B MOCIEAYIOMINX PacyeTax
[0 TEMIIEpaType TOMOYHBIX [a30B OMPEACIISTh UX SHTATBIUIO WUITH, HA00OPOT, MO
QHTANBIIUH IPOIYKTOB CTOPAHMUS — HX TEMIICPATYPY.

8.4. TEIVIOBOM BAJTAHC U PACXO/] TOILIUBA

Pacxon cxxuraeMoro TOIUTMBA JOJDKEH OOCCIICUMBATH IOTyYEHHE HEOOXO-
IMMOI'0 KOJIMYECTBA IIOJIE3HOM TEIIOTHI, a4 TAK)KE BOCIOJIHEHUE TEILIOBBIX IT10-
Tepb, COMMPOBOXKAAIONINX PabOTy KOTEIbHOM ycTaHOBKH. [loye3Ho ncnoip3yemMast
TEIUIOTa B KOTEIHHOH yCTaHOBKe (J| MAET Ha MOJOTPEB BOJIBI, €€ HCIApEHHE,
noyiyueHue u neperpeB mapa. COOTHOIIEHHE, CBS3BIBAIOIIECE MPUXOA M Pacxoid
TEIUIOThI B KOTJIE, HOCUT Ha3BaHUE Menio8o2o bananca.

TemoBoit OamaHc cocTaBiseTcs Ha | KT TBEpIOTrO WM KHIKOTO TOTLIMBA
6o Ha 1 M° ra3000pa3HOro TOIUINBA, WK B % OT BBEIICHHOH TEIUIOTHL. B mapo-



BOM HJIM BOJOTIPEHHOM TEIIOreHepaTope o0Iee KOJIMIECTBO BBEJCHHON B TOI-
KY TEIUIOThI HAa3bIBAETCS PACIIOIAraeéMOM TEIIOTON — Qg .

TemoBoii OamaHc TeroreHeparopa cBogutcs B Tabn. 8.4. B mMCXOmHBIX
JIAaHHBIX W pacyerax TEIUIOBOro OanaHca HEOOXOAMMO YYMTHIBATH BHJ TOILINBA,

THUII TETIJIOTCHEpATOpa, MNapaMeTphbl mapa U BOAbLI U AP.
8.4. TenioBo¥i 6aj1aHC TenoreHepaTopa

Ne 0O60- 5
o/ Haumenoranwuemnapa- aHa- Pacuernas popmyiia,crocod z
MeTpa UPa3MePHOCTh oTpeeIIeHuUs &
o pa p P YeHHUe pen ~
2 3 4 5
Hcxoonvle dannvie 0111 napogoeo komna
1 | [Taponmpou3BOaUTEND-
HOCTh HOMHHANbHAS, | Dyoy Ta6m. 111 nmm [12]
Kr/c
2 aBJICHME I1apa, HO-
A P Pyow | To ke
MmuHajabpHOE, MIla
3 | ITapompounsBoau- N3 pacuera TemnoBoi cxembl
TENBHOCTb pacueTHas | KOTEIIFHOH; IPH OTCYTCTBUU
(A1 CyXOoro Hachl- ) maHHBIX Dy = Doy
IICHHOTO Tapa), Kr/c
4 | Pabouee maBieHue
P To xe, unmu P=P
napa, MIla ’ o
5 | IIpoueHT nponyBKU N3 pacuera TemnoBoi cxembl
0 Mp _
KoTna, % nwm [Ip=2...10
6 | Temnepartypa, by = tey = bup, [12, TAON. 3.1],m1pu
°C:e HACBHIILICHMS, nmasienun Pt , ~ 90...104 °C
KOTJIOBOH, HPOJTY- tulyptn
BOYHOM BO- phs
JIbl® MTUTATETHbHON
BOJIBI
7 | DHTanenus, Inplnsl | typ - 4,19 mim [12, Tabm. 3.1t
KJIK/Kr:® NpoyBOYH W - 4,191upu nasnennu P [12,
01 BO- Tabm. 3.1]
JIbl® ITUTATEIHLHON
BOJIbI® BOSTHOTO,
CyXOro HaCBIIIEeH-
HOTO Tapa
MCXOMOHBLIE OAHHBLIE 719 BOAOMNPEMHOIMO KOT/IA
8 | Pacxox Bombl, HOMU-
AL BOA Guow | Tabum. 12 wm [12]
HaJIbHBIN, KI/4
9 | MouHOCTh HOMHU-
To xe
HajbHast, KBT Orow
10 °
Temnepatypa Bogpl, °C £/t" | Toxe
Ha BXO/i¢ / Ha BBIXOJIE
IIpooonxcenue maon. 8.4
1 2 3 4 5
11 | DHTANBIINS BOJIHI,
KJIK/KT: i £ 4,19
Ha BXOJE ” ,
Ha BEIXOZE I e - 419
12 | PacuetHslii pacxon G W3 TennoBol cXeMBI MU T10
BOJIBI, KT/C 3aJIaHUIO; IPH OTCYTCTBUHU
TAHHBIX Gy = Gion
13 | PacuerHasi, monesHas Owc | G (g — i)
MOIITHOCTh KOTJIa, KBT




Pacuem mennosozo bananca

14 | Husmas Temiora Qp
CTOpaHus TOIUINBA, " | s mazyra
kJDK/Kr, KIDK/M Qg
st raza
15 | TermoeMKoCcTh Ma3zy- Cu 1,74 +0,0025 ¢,
Ta, KJx/xr-K rae t, = 100...120 °C
16 | ®usnyeckas TemioTa Opr | Cutu
ToIUIMBA (Ma3yTa),
kJK/KT
17 | Pacnonaraemas tem- p p
+ JIsL MasyTta
nota, KJK/KT, O On + Qs 2 yIa,
KkJDx/M O = O, s raza
18 | Temneparypa yxo- 9y« | Tabm. 8.17, 8.20, 8.30 [12],
ISIIAX TOITOYHBIX tabm. I11, I12
razos, °C wm 140...180 °C
19 | OHranenua yxons- Iy, W3 nuarpammsl / — 9
IIUX TOTIOYHBIX Ta-
308, KJLK/KT, KJ[K/M
20 | Temmeparypa X0JI0- Les 20...30 °C
HOTO BO3/IyXa, IIOCTY-
MAroILEro B TOIKy, °C
21 | KoadumpeHt n3obIT- Oyx | g mapoBoro KoTia oy =
Ka BO3IlyXa YXOISAIINAX Oy, JJIS1 BOJIOTPEHHOTO KOTIIa
TOIIOYHBIX TA30B e = a1
yX T
22 | OHTanbmms BO3yXa, 70 398V 0
kJIK/kr, KJK/M3 5
Oxonuanue mabn. 8.4
0O6o0- g
Ne | HawmmeHoBaHmemnapa- 12 Pacuernas gopmyna,ciocob | S
I/TI| MeTpa HPa3MEepHOCTh qeHMe OTIpe/IeICHNUS ;«)s
1 2 3 4 5
23 | TloTepst TEMIOTHI € 7 0
yX B ayx
YXOIAILIUMHU TOIIOY- q» — = . 100
HBIMU Ta3aMH, % Qg
24 | TloTepst TEMIOTHI OT q; Jns ra3a u mazyra g3 = 0,5
XUMHYECKON HEMOJIHO- WM TI0 XapaKTePUCTHKE
ThI cropanusi, % TOIIKU
25 | TloTtepst TEMIOTHI OT g5 vom
Hapy»KHOTO OXJIaXK/ie- Tabu. I15
HUS IPH HOMHHATBHOM
MOIITHOCTH KOTJIa, %
26 | Ilotepst TEMIOTHI OT Jl71s1 mapoBOTo KOTIHA G5 oy
HaPYKHOTO OXJIAXK]Ie- (Dyow / D).
HUS OTPaXKkJAIOLINX qs J1st BomorpeiHoro kotiiags
KOHCTpYKIui, % nom (Orow / Q)
27 | CymmapHbIe TIOTepH
+q;+
TEIUIOThI, % 2q “LTBTI
28 | Koadpumment momnes-
Horo nericteus (KITMI), Nep 100 — Z¢q
opyrT0, %
29 | ITone3Hast MOLTHOCTH 0 Dy [(Gyn — inp) ++ 0,01 IIp
naporeHepaTopa | (i~ )]
30 | HarypanbHselii pacxon By Onr 100 :
TOIUMBA, Kr/c, M>/c: HT ) ' ’
) Op Mep
 JUUIsI TApPOBOTO KOTJIA,
® /1151 BOJIOTPENHHOTO B QB-K_ -100

KOTJIa

H

Qg 1/]Gp




31 | PacuertHslii pacxoq B, [Ipu cxxuranuu raza u Masy-
TOIUIHBA, KT/, M/C Ta B, = B,

32 | YcrnoBHbIN pacxoj B, B, Q}i /29308 st masyTa,
TOILJIMBA, KI/C

B, Q% /29308 nnsraza

33 | Koapumment coxpa-

HCHHST TeILTOTHI ¢ 1-0,01gs

@usndeckast TEIUIOTA C TOMANBOM (g » YUUTHIBAETCS TOIBKO IPH €T0 MpeJ-
BapUTEIHHOM HOJOTPEBE OT IMOCTOPOHHETO MCTOYHHKA, OOBIYHO TPH CXKUTAaHUN
Ma3yTa, KOraa ero remmneparypa f, = 100...120 °C.

[ToTepy TEMIOTH OT HAPY>KHOTO OXJIAXKICHNS OTPasKAAIOIINX KOHCTPYKIIUH
KOTJIa g5 3aBUCST MPSIMO MPOIOPIIMOHAIBHO OT HOMHHAJIBHON Harpy3Ku MapoBo-
10 Doy (T/4) MM HOMUHAJIBHOW MOIITHOCTH BOJIOTPEHHOTO KOTIA QOyoy (MBT) 1
00paTHO MPONOPIIMOHATIBHO — OT PAacUeTHON HArpy3Kd MapoBoro — D (T/9) wimu
pacueTHOI MomHOCTH BogorpeiiHoro kotiaa Q (MBT). [lotepu TemnoTsl oT Ha-
PYKHOTO OXJIXKICHUSI OTPAXKTAIOIIUX KOHCTPYKLUIA, P! HOMUHAJILHOM Harpys3-

K€ TIApPOBOTO (G50y) ¥ BOAOTPENHOTO (g2r . ) KOTIOB Onpenensior mo tabu. I15.

Koaddunument nonesnoro aeitcreus (KI1) 6pyTTo Mg, MapoBOro U BoJO-
TPEHHOr0 KOTNa ONpeAeNseTcs W3 ypaBHEHHS O0OpaTHOTO TEIUIOBOro OaraHca.
PacueTHBIl pacxoj TONIMBaA By, IpHM CXXWI'aHWHU ra3a M Ma3yTa PaBEH HATypallb-
HOMY pacxofy By, Tak Kak IOTEpH TEIIOTHl OT MEXaHUYECKOH HETOIHOTHI Cro-
panus g4 = 0.

st cpaBHEHHMS TEIUIOBOM LEHHOCTH Pa3iIMYHBIX BUIOB TOIUIMBA, ydeTa U
IJIaHUPOBAHUS HCIIONIB3YIOT YCIOBHOE TOILTHBO — By,

8.5. PACYUET TOIIOYHbIX KAMEP

[Tpn NpOEeKTHPOBaHWY M IKCILUTyaTallMd TEIUIOTeHepaTopa BHITOJIHSIOT TO-
BEPOUHBII pacueT TOIOYHBIX yCTpoicTB. IIpu pacuere TONKHM 1Mo YepTe)aM HiH
KOHCTPYKTHUBHBIM JAaHHBIM ONPEACIAIOTCS: 00bEM TOIOYHON KaMephl, CTENCHb
ee IKpaHMPOBaHUS, IUIOUIA[b MOBEPXHOCTH CTEH M IUIOMIAIb JIy4eBOCIIPHHU-
Marommx (paaralioHHBIX) MMOBEPXHOCTEH HarpeBa, a Takke KOHCTPYKTHBHBIC
XapaKTePUCTHKH TPYO IKPaHOB (AMaMETP | IIar Tpyo).

IToBepouHbIi pacyeT TONOK IIPOU3BOAUTCS B CIELYIOLIEH MOCIIEN0BATENb-
HOCTH.

1. IlpenBapUTENBEHO 3a1aI0TCSl TEMITEPATYPOH IPOIYKTOB CrOpaHHs Ha BBI-
XO0Zle W3 TONMOYHOH Kamepsl (m. 8 Tabn. 8.5)): Is MPOMBIIUICHHBIX MapOBBIX
KOTJIOB 3Ty TEMIEpaTypy PEKOMEHAYeTCsl NPUHHUMATb NpU CKUTaHWU Taza —
950...1000 °C, mazyra — 1000...1050 °C, a i1 BOIOTPEHHBIX KOTJIOB
950...1150 °C wu o ta6u. I12, tabm. 8.20 [12].

2. Ilo moctpoeHHoit panee auarpamMme / — 3, Ui IPUHSATON TEMIIEPATYphI
MIPOYKTOB CrOPaHMs Ha BBIXO/IE M3 TOIIOYHOH KaMephl ONPEeAEIIeTCs YHTANBITHS
MIPOYKTOB CrOPaHUs Ha BBIXOJIE U3 TOTIKH.

3. Beruncinstorest Ko3GGUIMEHTH M TapaMeTphl TONOYHOH KaMephI:

e K03 (PUIMEHTHI 3arpA3HEHNS U TEIUIOBOH () (PEKTUBHOCTH SKPAHOB;

e S(pdekTrBHAS TOMINHA U3ITYYAIOLIETO CIIOS;

e [orIomaTensHas crocodHocTs Ta3oB RO, u mapos H,O;

e KOX(pUIHEHT OCTAOICHNUS JTydel TPEXaTOMHBIMH Ta3aMH M CaXKHCTHI-
MH YaCTHLIAMH;

® CTENEHb YEPHOTHI CBETSMIEHCS M HECBETALIEHCS JacTH (aKena;

e BHUIMMOE TEIJIOBOE HAPSHKEHHUE TOIIOYHOTO 00heMa;

e >(deKTUBHAS CTETIEHb YePHOTHI (paKeia U CTETIEHh YePHOTHI TOTIKH;

® TI0JIE3HOE TEIUIOBBIJICNICHNE B TOTIKE;

e Teopernyeckas (agmabarWdeckas) TeMIeparypa TOPEHHs, KOTOPYIO
MoOTJIH Obl UMETh MPOJYKTHI CTOPAHUsI, €CIIU OBl B TOIIKE OTCYTCTBOBAJ TEI000-
MEH C 3KpaHHBIMH IIOBEPXHOCTSIMU 0OMEHa;

e CpenHss CyMMapHasi TEIUIOEMKOCTh MPOILYKTOB CTOPaHUS;



e mapameTp M, 3aBUCAIINA OT OTHOCHUTEIHHOTO IOJOKCHUS MaKCHMyMa
TEeMIIepaTypbl IUTaMeHU 10 BbIcoTe Tonku: i koo JIKBP, KB-I'M, IIE, npu
CKWTaHWH Ta3a U Ma3yTa, MOYKHO IpUHATH 1o Tabm. IT1 u I12.

4. Beruucnsercs: IeHcTBUTENbHAS TEMIIEPATYpa IIMOBBIX TOINOYHBIX Ta30B
Ha BBIXOJIE U3 TonkH (1. 32 Tabm. 8.5).

5. Ilonmy4enHasi Temmneparypa Ha BBIXOJIE U3 TOIKHA CPABHUBAETCS C TEMIIe-
parypo#, npuHsToil panee. Eciu pacxoxaeHue Mex 1y noinydeHHow (1. 32 tabu.
8.5) meficTBUTENBEHON TeMIepaTypoi Ha BBIXO/IE U3 TONKH U paHee NPUHATOH (TI.
8 Tabn. 8.5) Ha BeIXOAe M3 Tomku He mpeBbIcUT £50 °C, TO pacueT cuuTaercs
OKOHYEHHBIM. B MpoTHBHOM cityyae 3a/1afoTcsi HOBBIM, yTOYHEHHBIM 3HAYCHUEM
TEMIIepaTypbl Ha BBIXOJIE U3 TOIIKH, U BECh pacyeT rmosropsiercs. Pacuer cBoauT-
cs1 B Ta0m. 8.5.

8.5. Tenui0BoOli pacyeT TONKH

HaumenoBanue napamerpa 3(132?‘(1)6;- Pacuernas gopmyia, g
U pa3MEpHOCTh e CTIOCO0 OIIpeAeIeHHS S
1 2 3 4
1. O6peM TOTOYHOM KaMe- v [To KOHCTPYKTHBHBIM
T

pHEL, M naHHbIM, Ta6m. 111, T12

2. JlygeBocipuHUMAIO-
niasi(paauanuoHHas ) Mo- H, To xe
BEPXHOCTh HArpPeBa, M

3. TIOBEPXHOCTb CTEH, M Fe To e, mm 6V,

4. KoadpduuueHt 3arpsizHe- Jns raza — 0,65;114 ma-
HUS 9KPaHOB 5 3yta— 0,55

Ipooonscenue mabn. 8.5

1 2 3 4
5. Koaddunment remnoBoit H, ¢
3¢ PEKTUBHOCTH IKPAHOB Wep F.,
6. Db dexTuBHAS TONIHHA S 36 Vi
H3JTy4AIOIIero clos, M ’ F,.
7. AGCOIIOTHOE JaBICHUE Mouamaeres o = 1
rasos B torke, 10°-ITa p p p
8. TemmepaTypa TOIOYHBIX Tabn. 8.17, 8.20 [12],I11,
ra30B Ha BBIXOJIE U3 TOIIKH, 97 12 wny IpUHUMAeTCs
°C NPEABAPUTENBHO
9. DHTanpnNs ra30B Ha BbI- ITo / — 9 muarpawm-
"
xoze 14:3; TOMKH, KJIK/KT, I Me,cormacuo 9
kJx/m
10. O6BbeMHast 1oiist BOAS-
A a 1,0 Tabm. 8.2, 17151 TONKU
HBIX IAPOB
11. O6bpeMHas moms Tpex-
ATOMHBIX Ta30B ¥ BOJSTHBIX r, To xe
napoB

12. CymmapHas moroma-
TEeNBHAs CIIOCOOHOCTD TPeX-
aTOMHBIX Ta30B U BOJSHBIX
napos, m-11a-10°

13. Koadpdunuent ocnabd-
JICHUS JTy4ell TpeXaTOMHBI- K. Puc. I13
mu rasamu, 1/(m-I1a-10°)
14. Koapdurnment ocnabd-
JICHUs! y4el [UIs HeCBEeTA-
IIeics YacTH IIJIaMEHH,
1/(m-I1a-10°)

15. Cuia noriomeHus
MOTOKa

DnS | praS

KHC KF rﬂ

KpS Kr-r, -p-S = Kyc p-S




16. CremneHp 4epHOTHI
TOIIOYHOM CpeIbl ISt

Puc. 114 unu dpopmy-

uc ~KPS
HECBETSIIMXCS Ta30B mal—e
17. CooTHoueHue cozep- Jlna ma3yTta u3 cocraBa
JKaHHS yIJIepoja U BOJIOpO- CP TOTUTUBA; JIJIsI Ta-
Ja B paboueii Macce TOTLIH- —_— m
Ba HP 0.12)'| =C,H,
3a n
Ilpooonscenue mabn. 8.5
0O60- 5
HanmenoBanue napamerpa - Pacuernas gopmyia, z
U pa3MepHOCTh CIOCO0 ompeaeneH s s
pasMep HHe ped &
1 2 3 4
CP
18. Kosduuuent ociab- 0,03 (2 - O‘T) o0 x
JIEHUS JIy4el Ca)KUCThIMU K. g
vactiuamu, 1/(m-I1a-10° +273
uamn, 1/( ) x| 1,6 212205
1000
19. Koa¢ppuuuent ocnad-
JIEHUS JTydel 171 CBeTsIIIe- K, Kr,+K.=K,.+K,
rocst amen, 1/(m-ITa-10%)
20. Cuiia norJIonieHus mno-
TOKAa JIJIS1 CBETSAIETOCS TIa- KnS (Kir, + K) pS= K, pS
MEHH P
21. Crenenn YEPHOTBITO- Puc. I14 nim (bopMy_Ha
MIOYHOM CpPEJIbI AJISl CBETS- Aes K S
1 J— e lle
IIEroCs TUIAMEHU
22. Buaumoe TemioBoe Ha- p c
B,Oy  B,0,
MPSDKEHUE TOMTOYHOTO 005- qv _
ema, KB1/M® Vi Ve
23. KoahpummenT 3ano-
HEHMS TUIAMEHEM TOIIOYHO- m Tabn. I16
ro oobema
24. DddexTuBHAS CTENEHD
bd ag m ag + (1 —m) aye
YEepHOTHI (haKesa
25. CreneHb 4epHOTHI TOII- 4 4
T
K1 ag +(1—ag) Ve
26. Temmora, BHOCHMast B O, 0, =39,8 a, V°,a npu
TOTIKY g BO3AyXOM, KJ[K/KT, HAJTMYUH BO3LyXOIOO0T-
K JIx/m pesatens:Q, = 39,80, V°
+ 1, rop.B
27. ITone3Hoe TEIIOBBIIE- O q
P-4 0
JIeHHEe B TOmKe, KJ[K/KT, Qp 100 B
K JIK/M’
Oxonuanue maon. 8.5
1 2 3 4
28. Teopernueckas (anua-
6 p (an ITo /- 9 muarpamme co-
aTHYECKas) TeMIIeparypa 9,
o TJIACHO 3HAYCHUIO O,
ropenus, °C
29. Cpennsist cymMmMapHast 0, -1
TETIOEMKOCTb TOTIOYHBIX c ﬁ
razos, kJDx/kr-K, kIDx/v-K a” VYr
30. [Tapametp Tonku M M Ta6mn. I11, T12




31. TennoBwIAEICHYE B BpQT BpQT

Torke Ha 1 M” cren, Br/m” F, F,
T T

Puc. T15 unu popmy-

32. TemnepaTypa ra3oB Ha a.
o 8” Sa +273
BBIXOJIC U3 TOIIKU JEUCTBHU- .1 3 =273
TenbHast, °C Ly 5.6 WepFertty (9, +273
1
10"B,c,
33. DHTanemus ra3oB Ha [To 7/ — 9§ mmarpamme co-

o "
BBIXOJ€ U3 TOIIKU OCHUCTBH- IT.Z[

4
3
TenbHas, KJK/KT, KJDHK/M riacko 9

34. Terutora, mepenaBaeMas
M3ITydeHHEM B TOTIKE, O, @ (O:—17,)
Kk JK/Kr, KJDK/M

s so0oepetinozo komaa

35. TermOBei}I Harpyska pa- Ban Ban
JHUAIIMOHHOW TIOBEPXHOCTH — | —

Harpesa, KBT/M’ H, H,

36. Pacxom BOJBI, KI/C Gy Ta6m. I12
37. IlpupaieHre SHTaIb- B0,
[IHA BOIBI B TOIKE BOIO- A, g—

rpeffHoro Kotia, Kx/Kr K

38. Temnepatypa BoJbI Ha

t Tab6n. I12
BXoJe B kotel, °C K aba

39. Temnepatypa BoJbI Ha Ai
BBIXOJIE M3 OKPAHHBIX TPyO tr e +—=
tonku, °C 4,19

8.6. PACYET KOHBEKTHBHbIX IIOBEPXHOCTEM HATPEBA IIA-
POBBIX M BOJIOT'PEMHBIX TEILLIOTEHEPATOPOB

KoHBeKTHBHBIE MOBEPXHOCTH HarpeBa MapoBBIX U BOJOTPEWHBIX KOTIIOB
UTPAIOT BAXKHYIO POJIb B IIpoliecce TOTydeHNUs Ilapa WK ropsiaeii Boapsl. B mapo-
BBIX KOTJIaX — 3TO KHUIIATHIbHBIE TPYOBI, PaclONOXKEHHBIE B Ta30X0aX, TPyObI
naporeperpeBaresis U BOASHOIO SKOHOMaii3epa, a B BOAOTPEHHBIX KOTIax — TPY-
051 (hecTOHA ¥ KOHBEKTHBHOTO ITy4YKa (IIaXThI).

[IpomyKThl cropaHus, MPOXOs 0 Ta30BOMY TPaKTy KOTJa, IEPEAaroT Tell-
JIOTY Hapy’>KHOH IOBEPXHOCTH TPYO 3a CUEeT KOHBEKLMH U JTyYECHCITyCKaHHUS, 3a-
TEM 3TO K€ KOJMUYECTBO TEIUIOTHI IPOXOAUT Yepe3 METAIIMUECKYIO CTEHKY, MO-
CJIe Yero TemyIoTa OT BHYTPEHHEH MOBEPXHOCTH TPYO mepemaeTcst BOAE U mapy.
D¢ dexTuBHOCTS PabOTHI KOHBEKTUBHBIX IIOBEPXHOCTEH HarpeBa 3aBHCHUT OT
HMHTEHCUBHOCTH TeIJIONepeaadyy — Nepeaayy TeIIoThl OT MPOAYKTOB CTOPaHUs K
BOJZIE U Mapy 4epe3 pa3AeisIony0 CTCHKY.

[Ipn pacdere HCHONB3YIOTCS ypaBHEHHE TEIJIONEpeaddl M ypaBHEHUE Tell-
JIOBOTO GanaHca, a pacyeT BBINOJHAETCS AT | KT JKHAKOro Tommuea win 1 v’
ra3a Ipu HOPMaJbHBIX yCIOBUSAX. JJIs1 MAapoBOTO KOTEJBHOTO arperara pacyer
BBITIOJTHSACTCS U KaXXI0TO (MK OOIIEro) ra3oxoja, a B BOJOTPEHHOM KOTIE —
BHauasie A7sl pecToHa, a 3aTeM JAJIsl KOHBEKTUBHOTO ITy4Ka IIaXThl B CIEAYIOLIEeH
MOCNIEA0BATEILHOCTH.

1. OmpenensitoT KOHCTPYKTUBHBIE XapakTepucTuku (1o Tadn. 111, 21T nim
yepTexaM): IUIOIAAN MOBEPXHOCTH HArpeBa, )KUBOE CEUEHHE Ul MIPOXoja ra-
30B, HIar TPYO U pSAAOB, AMAMETp TPYO U JIp.

2. [lpenBapuTenbHO, €CIM W3BECTHO IO MACHOPTHBIM XapaKTEPUCTHUKAM
kotna (tabm. 211 n 8.20 [12]), npuHUMAIOT 3HaYEHHE TEMIIEPaTYphl TOTIOYHBIX
ra30B MOCJE PACCYMTHIBAEMON MOBEPXHOCTH HarpeBa. EciM Takux AaHHBIX HET,
TO COIJIACHO YCJIOBHSAM PabOTHI KOTIA, 331al0T MPOU3BOJIBHO [[BA 3HAUCHUS TEM-
mepaTyp TOMOYHBIX ra30oB 9] u 95, KOTOPHIC BEPOSTHEE BCETO MOTYT OKa3aThCsl

IIOCIIE PACCUUTHIBAEMON ITOBEPXHOCTH HArpeBa, a PacyeThl BECTU MapauIebHO.



Hanpumep, nocie Broporo razoxosna naposoro kotia (JIKBP wmm JIE) moxHO
3amate 9] =200°Cu 35 =250 °C.

3. CoryacHO ypaBHEHHS TEIUIOBOTO OajlaHCa, ONPEAEIIOT KOJINYECTBO Te-
WI0THl (g, TIEpeIaBaeMoe OT MPOAYKTOB CTOPAHUSI K TEINIOHOCUTEIIO Yepe3 KOH-
BEKTHBHYIO [TOBEPXHOCTh HAarpeBa, a UMEHHO: B KHIIITHIBHOM IyYKe MapoBOTO
kotna — O, B pecToHe — Oy, B KOHBEKTUBHOM ITy4Ke MU IIAXTEe BOJOTPEHHOr0o
KkoTia — Oy, 3aTeM BBIYHCIAIOT CPETHIOI0 TEMIIEPATypy BOABI (ISl BOJOTpEHHO-
T0 KOTJA), CPEAHUH TEMIIepaTypHBIA Hanop Af ¥ TMOJCYNTHIBAIOT CPETHIOI CKO-
POCTh IPOIYKTOB CTOPAHHUSL.

4. ITo momorpammam (puc. 6I1 — 8I1) rpado-aHaTUTHIESCKAM METOJIOM OTI-
penensioT Ko3(h(GUIHUEHT TEeIUIOOTIaul KOHBEKINEH M M3ITy4EHHEM, MOCIIE YeTo
BBIYHCISIOT KO3((GHUINEHT TeIuIoNnepeaayd U TeIUIOBOCHPHITHE ITOBEPXHOCTHIO
HarpeBa — Q..

5. Ecniu mosryueHHBIE M3 ypaBHEHUs TEIUIOOOMEHa 3HAUCHUS TEILIOBOC-
npuATAs O OTAMYAKOTCA OT ONpeJIeNIeHHOro Mo ypaBHeH o 6ananca Os (Ox, Oy
w Qy), T.€. IpH HeBsA3Ke pacdera A MeHee 2 %, pacueT MOBEPXHOCTH Harpesa
CYNTAETCS 3aKOHYCHHBIM, a IIPEABAPUTEIBHO 3aJaHHOE 3HAYCHUE TEMIICPaTyphI
Ha BBIXOJIE M3 KOHBEKTHBHOI NMOBEPXHOCTH Harpema (razoxoja, ()ecToHa, mIax-
THI) ¥ SIBJISIETCS ICTHHHOW TeMIepaTypoi JJisl pacyera MOCIeIyIONHNX MOBEpX-
HOCTEW Harpesa.

6. Ilpu pacxoxnennn 3HadeHui Or 1 Os (Or 1 Oy, Or ¥ Oy, Or ¥ Opy), T.€.
IIpu HeBsi3Ke pacuera A 6oinee 2 % (4To BCTpeyaeTcsl Jallle BCEro), 3a1aloT HOBOE
3HAYEHHE TEeMIICPaTyphl Ta30B 33 MOBEPXHOCTHIO HarpeBa, MPUIEM TeMIIEpaTypy
MPUHUMAIOT B OOJIBIIYIO CTOPOHY NpHU IUIFOCOBOHM (+) HEBSI3KE M B MEHBIIYIO
CTOPOHY IIPU MUHYCOBOH (—) HEBSI3KE, M BHOBb IIOBTOPSAIOT pacyerT.

7.Jlns  yckopeHms ~ pacdyeTa BO3MOXKHO  HCIOJB30BaHue  rpado-
aHAJIMTUYECKOT0 METo/a, NpuBeaeHHoro Ha puc. 2I1. ['paduyeckyro naTepmnons-
LU0 TPOU3BOJAT AJs OIpENeNIeHUs TEeMIEpaTypbl MPOLYKTOB CIOpaHMs Iocie
MTOBEPXHOCTH HAarpeBa I10 MPUHSITHIM IIPEIBAPUTENBHO JIByM 3HAYCHUSIM TeMIIe-
patyp 9 u 9% u momydeHHBIM IO pe3yJbTaTaM pacdera JAByM 3HaueHHsM O, i
Q6 (QT u QK7 QT u Qd)’ QT 148 QIJI)

Jist 3TOr0 Ha MHJUIMMETPOBOM OyMare BBICTPAMBAIOT YEThIPE TOUKH O =
f(98],9%) u Qs = £(9],9%), KOTOpBIC UMEIOT BUJ, IMOKa3aHHBIN Ha puc. 2IL
Touka nepecedeHust NpsMBIX JTUHAN O, 1 O YKOKET HCTHHHYIO MM PacyeTHYIO
TEMIIEpaTypy TONOYHBIX AbIMOBBIX Ia30B 3a OBEPXHOCTHIO Harpesa — Iy . [lpn-

4eM, €CIIn 9;; OTJIINYACTCA OT OAHOI'O U3 NPHUHATBHIX MPCABAPUTCIIBHO 3HAYCHHI

911 95 menee yeM Ha 50 °C, To AJI 3aBepIICHUS pacyeTa HEOOXOAUMO MO UC-
. on . .
TUHHOH 3 MOBTOPHO ONPEENNTh TOIBKO CPEIAHHIH TeMIIepaTypHbIA Harop Af 1

TeroBoctpusiTie Q;, COXpaHUB NPHU 3TOM IMPEKHUH K03(D(ULKEHT Teruronepe-
nauu K, mocie 4ero yro4HUTh HEBSI3KY pacdera A, KOTopast I0JKHA ObITh MEHEe
2 %. Ipu pacxoxxnerun temnepatyp 6osee 50 °C, TpeGyeTcst 3aHOBO, I Hal-
NeHHOH TemmepaTypbl 8, onpenenuth koddduuuent reronepenayn K, ten-

JIOBOCTIPUSTHE TTOBEPXHOCTHIO HarpeBa O, M POBEPUTH HEBS3KY pacyiera.
PacdeTsl KOHBEKTHBHBIX MTOBEPXHOCTEH HarpeBa CBOIAT B Tabm. 8.6 — mius
apoBOro KOoTia win Tabi. 8.7 u 8.8 — 11 BomorpeHoro KoTia.
8.6. Pacuer KUNATWIHLHOIO MYYKA — ra30xo0/ia NapoBoOro KoTJia

O6o- Pacuer

HanmenoBanue napamerpa sHa Pacuernas gopmyia,

U pa3MepHOCTh croco06 ompeneneHus | §” | g7

pasMep qeHHe pet 91| 9%
1. HapyxHblii tuametp d KoHcTpykTHBHBIE
TpyO M MX pacrojoXeHHe, M " | XapaKTepuCTUKH
2. [lonepeuHnslii mwar Tpyo, M | s Tab6un. I11
3. OTHOCHUTENBHBIN NOTIe-
(&) N l/ dn

peuHsbIii mar Tpyo

4. [lpomonpHEIA mar Tpyo, M | s, | Tabm. IT1

5. OTHOCHTENBHBIN TIPO-

o s2/d,
JIOJIbHBIN mIar Tpyo o2 2%




6. Yucio psagoB TpyO mo

z Ta6un. I11
XOAY MPOJTYKTOB CTrOPaHHUs
7. PacueTHast MOBEpXHOCTh | H | To ke
HarpeBa (KOHBEKTHBHasI), M
8. Ceuenue nms r[p(;xo,ua F. | To e
TOTNOYHBIX Ta30B, M
9. DddexTuBHAS TONMIHHA s 1094|127 8182 _1
U3IIYYAOLIETO CII0S, M e d?
H
10. Temmnepatypa rasos me- g’ 8 =97, . rme 87, -
pen razoxozom, °C “ | us pacueTa TONKH
11. OHTanenus rasos nepex | o Li=17,,tne I7, —
rasoxozom, KJbx/kr, KJIx/M’ “ | us pacuera TONKH
12. Temnepatypa TONOYHBIX 9" ;alﬁq_é 17, 8.20[12], 97
ras3os 3a ra3zoxojaom, °C K i VU TIpHHA- pe
MaeTcst
13. DHTanemus razos 3a I Io /- § nmarpamme,
razoxonoM, KJD/Kr, KIDK/M K| cormacHo 9y
14. TermoBoCTIpUATHE ITydKa
110 YPaBHEHHUIO TEIIOBOTO Oc | oL —I"+Aa, 1Y)
Gananca, kJLx/kr, KIDk/M
15. Cpennsas Temmeparypa oo | 0.5(9 "
+9
rasos B myuke, °C S ’ ( X K)
16. T -
Hfm S(l\j/mepaTypa facwie t, | Tabn. 3.1[12]
Ipoooncenue mabn. 8.6
1 2 3 41516
17. TemnepatypHbIil Harop At 9 _¢
nepe]1 Imy4koM (6ombimit), °C o ©oH
18. TemmepaTypHBIii HAIIOP As 9" _¢
3a Iy4KoM (MeHbImit), °C M ©oH
19. CpenHuit TeMmnepaTyp- Ats — At
i ° At T o
HBIH Hamop, °C In(At, / At,)
20. O0BEM TOIMOYHBIX Ta30B % Tab6mn. 8.2, ns raso-
B ra30Xxo/ie, M /KT, s r xoma
21. O6bemMHas 10 BOIS- o | To e
HBIX 1apOB 2
22. CymmapHast o0beMHast
JIOJISL TPEXaTOMHBIX T'a30B U r. | Toxe
BOJISTHBIX TTapoB
23. Cpennsisi CKOPOCTB Ta- W B,V (Sﬁp + 273)
30B, M/C F. 273
24. KoadpdurueHT terio- _
OTa4¥ KOHBEKIHEH OT ra- o, Puc. I16ay = ay ¢z ¢s
30B K TpyOam, Br/m>K ‘o
25. CymMapHas noraomnia-
TeNIbHAsI CIIOCOOHOCTD TpeX- »S | prS
ATOMHBIX T'a30B U BOJSIHBIX
napos, M-ITa- 10’
26. Koapdumment ocnad-
JIeHHs JTy4eil TpexaTOMHEI- cp
MH Ta3aMH U BOJSHBIMH Ki | Prc. T13,npy 3
napamu, 1/(m-T1a-10%)
27. Cuiia HOTJIONICHHUS JTy- KpS | Kr,pS




YHICTOTO NOTOKA Ta30B
28. CreneHp YepHOTHI T'a30- a Puc. 114
BOTO TIOTOKA
=t +
29. TemnepaTypa 3arps3HEH- fer = by + 25 s rasa,
Ol CTEHKH ThVG. °C ter | tex=1t, + 60 mis mazy-
Tpyo, T2
Oxonuanue maobn. 8.6
060- Pacuer
HaunmeHnoBaHue napamerpa sHa- Pacuernas gopmyua,
" "
U pa3MepHOCTh qeHME CIOCo0 oIpeaeneH s 9|9
1 2 3 41516
30. Koadpduuuent rernoor-
o 2 o; | ayac puc. I18
Jauu nznydennem, Br/m*-K
31. KoadpdumuenT rernonoit
0,85 — st raza;0,6 —
3¢ eKTUBHOCTH AT KOHBEK- | J"IH Mail a T
TUBHBIX MOBEPXHOCTEH 8 Y
32. Koaddunuent remnomne-
(b(b 2 K \VK (ax + (Xn)
penauu B nyuke, Br/m™K
33. TennmoBocnpusiTHE My4- KH At
Ka 10 ypaBHEHUIO TeTIone- O; B -10°
pemaun, kJHK/Kr, KJDK/M P
34. Hessi3ka pacuera, % A | 100 —=--100
K
8.7. Pacuer (pecToHa BOAOIPEiHOrO KOTIA
HaumenoBanue napamerpa O6o- Pacuernas ¢opmyia, Pacuer
3Ha_ " "
1 pa3MepHOCTh S CIIOCO0 OTIpeAeIeHHS 97| 9%
1 2 3 41516
1. Hapy>Hslit nuamerp Tpyo d KoncTpykTuBHBIE
U UX PACIOJIOKEHUE, M " | madHble, TaoOI. I12
2. [lonepeuHnslii mar Tpyo, M | s To xe
3. OTHOCHTEIBHBIN MoTIepey-
. O N 1/ dH
HBIN 1ar Tpyo
4. llpogonbHeli mar Tpyo, M | s, | Tabm. I12
5. OTHOCHUTENBHBIN MPOIOITh-
- pol Gy | sid,
HBIH TI1ar Tpy0
6. Yucino psamoB TpyO 1Mo X0y . Ta6a. TI2
MPOJYKTOB CTOPAHUS
7. PacueTHast TOBEPXHOCTh
p 5 Hy | Toxe
Harpesa (ectoHa, M
Ilpooonxcenue maon. 8.7
1 2 3 41516
8. Ceuenue i mpoxoa F To xe
TOIIOYHBIX Ta30B, M r
9. DddexTuBHas TONIIMHA S18o
W3IIYYaroIlero cios, M S 0.9dy | 1,27 d2 1
H
10. Temneparypa rasosre- 9%, 84 =97, e 87,
pex decrorom, °C U3 pacyera TONKH
11. DHTanemyus razos nepes [(,b 1 é) =17 ,,mne I,
thecronom, xJx/Kr, K X/M W3 pacueTa TOMKH




12. Temmepartypa TOIOYHBIX

g | Tabu. I12 nm pu- 9"
ra3oB 3a (hectoHOM, °C ¢ | Huamaercs po
13. DHTanbmus ra3os 3a I llo/7-9 ﬂ“irpaMMea
decronom, kJx/Kr, KJK/M ¢ | cormacro 9},

14. TemmoBocnpusiTie pecTo- 0
Ha 110 ypasHermio Teruiosoro | Oy | (14 — 1§ + A1)
Gamamca, kJDK/KT, KIDK/M
15. Cpennsis Temrieparypa oo | 05(9 "

, +9
raszos B (ectone, °C S‘P ( ¢ ‘b)
16. TemmepaTypa BOJbI Ha / t('b = t;’ , Tae t; u3
BXoze B hecton, °C o pacdera TOTKH
17. Pavcxozi BOJBI YEPE3 BO- G,. | Ta6n. N2
JOTPEeHHBIN KOTEN, KI/c
18. TIpupaienue SHTATBITHN Ai Bchb
BOJIBI B (hecToHe, KJ[K/KT b GB.K
19. Temnepatypa BoJbI Ha " ' .

t ty +(Aiy /4,19

BEIXOZIE U3 ecToHa, °C b b ( b )
20. Cpennsist Temmeparypa oo | 05l +¢
Sleh +¢
BOIHI B (hecToHE, °C g ( ¢ Cb)
21. Cpennuii TeMmneparyp- AL 9P _ 4°p
Hblit Hanop, °C o o
22. O0BEM TOIIOYHBIX Ta30B % Tabmx. 8.2, ans dec-
B (hecTOHE, M/kT, MO/M " | ToHa
23. O6beMHas 1071 BOIS- Mo | To ke
HBIX ITapOB 2
Oxonuanue maobn. 8.7
H 060- Pacuer
aNMEHOBAHUE MapameTpa Pacuetnas gopmyina,
U pasMEpPHOCTH qseI:;e croco0 ompeneneHus 9 | 95
1 2 3 41516
24. CymMmapHasi o0beMHast
JIOJIS TPEXaTOMHBIX T'a30B U r. | Toxe
BOJISIHBIX ITApPOB
cp
25. CpenHsis CKOPOCTb Ta- B,V (Scp + 273)
308, M/C w F.-273
26. Koa¢ppurmenT reruro- _
OTIa9M KOHBEKIHEH OT Ta- o, Puc. 70, = anczcs
30B K Tpy6am, Br/m*K ‘o
27. CymMmMapHas Toriiomnia-
TENBHAs CIIOCOOHOCTD TPeX-

pS | pr.S
ATOMHBIX Ta30B ¥ BOJSTHBIX
napos, m-11a-10°
28. Koapument ocnadie- Puc. 113,

HUS JTy4eil TpeXaTOMHBIMHU K np 9P
ra3amMH M BOJISSHBIMHU MapaMu d
29. Cuia noTIIOICHAS JTy-
YHCTOTO MOTOKA Ta30B KpS KirupS
30. CteneHb 4epHOTEHI ra3o- u Puc. TI4
BOT'0 MOTOKA
cpo= 4Py
31. Temnepatypa 3arpss- p ras: fer t<1) 25,
~ o cT
HEHHO# cTeHKH Tpyo, °C MasyT: fo; = [g]p +80
32. KoapdunueHT Temioor-
b 2 o, | oyacpuc. I18
Jaun uznydenunem, Br/m*-K
33. KoaddurmeHT TerioBoi v 0,85 — mys ra3a;0,6 —
()

3¢ dexTuBHOCTH (hecToHA

I MasyTa




34. KoapdurnueHT Teruione-
penaun B hectone, Br/m* K K| wg (ot o)
35. TemmoBocnpusitue ec- KH q)At
TOHA TI0 YPaBHEHHUIO TETLIO- O | =7 3
nepenaun, kJHx/xr, KJx/M B p’ 10

o
36. Hessi3ka pacueta, % Ay 100 - Q_T -100

0

8.8. Pacuer KOHBEKTHBHOI'0 my4yKa — HaxThbl BOHOFpeﬁHOFO KOTJIa

HaumenoBanue napamerpa O6o- Pacuernas gopmyia, Pacuer
3Ha-
U pa3MepHOCTb CII0cO0 OmpesieNneHust | §” | 9
P P YEHHE ped 9|9
1 2 3 41516
1. Hapy>xHbIit tuametp d KonctpykTuBHBIE
TpyO M UX pacroyIoKEHUE, M " | naunste, Tabu. I12
2. [lomepeunsrit mar Tpyo, M | s Tabmx. I12
3. OTHOCHUTENBHBIN NOTIe-
o o si/dy
peuHslii mar Tpyo
4. llpomonbHeli mar Tpyo, M | s, | Tabm. I12
5. OTHOCHTENBHBIN TIPO-
v O) S 2/ d"
JIOJBHBIN mar Tpyo
6. Yucno psioB Tpy6 1o
PAZIOB TPy z Tabm. I12
X0y IPOAYKTOB CTOPaHUS
7. PacueTHast TOBEPXHOCTh
p 5 H, | Toxe
Harpesa Iydka — IaxXThl, M
8. Ceuenue g mpoxoa
a p 2 A F. To xe
TOIOYHBIX Ta30B, M
. KTHUBHAas TOJIIUHA 518
9. Ddde 0JI1IY S 109d,]1272122 4
M3ITyYaroIIero CIIos, M d?
H
10. Temmeparypa ra30B 11€- Y 9, =9y, rae 9&,
it
pen ny4kom, °C u3 pacuera GectoHa
11. DHTANBMIA TA30B TIEpen | 7/ I, =1}, e [ &') u3
3
ny4koMm, KJDx/kr, kJx/m m pacuera decToHa
12. Temmepartypa TOIOYHBIX 9" Ta6u. 12 nmnpu- 97
ra30B 3a mygkom, °C | HUMaeTcs put
13. DHTaILIMS Ta30B 32 7 o 7 — 8 nuarpamwe,
3 I n
myukom, KJk/kr, kJ[x/M cormacHo 37,
14. TerutoBoctpusATHE ITy4YKa
M0 YPaBHEHHUIO TEILIOBOTO Ou | o}, -1} +Aa, []? )
Gananca, kJLx/kr, KIDk/M
15. Cpennsis Temrieparypa c ' "
P 0,5(9, +9
rasos B myuke, °C S ’ ( u IH)
Ilpooonxcenue maon. 8.8
H 060- Pacuer
AMMEHOBAHNE MapaMeTpa | Pacuernas ¢opmyua,
U pa3MepHOCTh " | crnoco6 onpexnenenus | g” | §”
p p qeHme p 9 | 95
1 2 3 41516
16. Temmepatypa BOJIbI Ha p ty = 1§, TIe tg W3
ity
BXOJI€ B My4OK, °C pacuera (ecroHa
17. TemnepaTypa BOJbI Ha " "o
Ly by = Ik

BBIXOJI€ U3 MmyyKa, °C




18. Cpennsis Temrieparypa
D o TP | 05 +ay)
BOJBI B ITyuke, °C e
19. TemnepaTypHBbIii Hamop
Ha BXOJI€ B ITy4OK (00J1b- Ats | 9, —tF
i), °C
20. TemnepaTypHBIii HAIIOP
HAa BBIXOJIC U3 Iy4- Aty Y cp
ka(MenpInuii), °C w ~
21. Cpenuuit Temmepatyp- At Ats — At,,
HbI1 Hatnop, °C In(At, / At,,)
22. Pacxoj BoIbI U BO-
ACXOZ BOJIBI EPE3 BO G, | Tabn. M2
JIOTPEHHBIN KOTE, KI/C
23. TlpupareHue >HTaIb- B0y
MUK BOJIBI B KOHBEKTUBHOM Aiy, L
My4Ke — Iaxrte, KJx/kr Gyx
24. O0BEM TOIIOYHBIX Ta30B v Tabmx. 8.2, mydxa
B IIyuKe, M/kr, MO/ " | — maxrel
25. -
5. O0beMHas 01 BOIS Mo | To e
HBIX TIapOB
26. CymmapHas 00beMHast
JTOJIST TPEXATOMHBIX T'a30B U r, | Toxe
BOJISTHBIX ITapOB
cp
27. CpenHsis CKOPOCTb Ta- W BV, (Sm + 273)
308, M/C .
F.-273

28. KoahpummeHT Termioot-

b N Puc. I170, = o, cz cg
7l KOHBEKIMEH OTTA30B K | O |
Tpy6am myuxa, Br/m>K ¢

Oxonuanue maobn. 8.8
1 2 3
29. CymMapHas morsiomnia-
TEeNbHas CIIOCOOHOCTD TpeX-
P pS | pr.S
ATOMHBIX Ta30B U BOJSTHBIX
napos, m-ITa- 10’
30. KoapdpummenT ocmad-
JICHUS JTy4eil TpeXaTOMHBI- p
MU razaMi 1 BOJISHBIMH K| Puc. I13,mpu By,
napamu, 1/(m-11a-10°)
31. Cuna norsuoueHus Jy-
I y KpS | K. r,pS
YUCTOTO ITOTOKA Ta30B
2. -

32. CremneHb YepHOTHI T'a30 u Puc. TI4
BOTO ITOTOKA
33; Temnepatrypa 3arpsi3HeH- ras: f, = l«glp +25,
HOHU CTEHKH TPYO ITydKa — ter .
maxTel, °C MasyT: fe; = tuf + 60
34. KoagpuimeHt TermiooT-

bpm 2 o, | oyacpuc. I18
Jaau u3mydennemM, Br/m*-K
35. Koadpdumuent rero- 0,85 — ms raza;0,6 —
BOH 3((EKTUBHOCTH ITyUyKa Vi JUTIA Ma3yTa
36. Koaddumuenr rermio-

(1)(1) 5 2 K \Vm (G’K + an)
repenadu B myduke, Br/m™-K
37. TeroBocnpusitue dec- KH At
TOHA TI0 YPaBHEHUIO TEILIO- O: B 10°
nepenaun, kJx/kr, KJHx/M P’
38. Hessi3ka pacuera, % A, | 100—==-100

11




8.7. PACYET BO/ISIHBIX 9KOHOMAM3EPOB

HA3HAYEHME, YCTPOMCTBO N PABOTA BOOAHbLIX 3KOHO-
MAM3EPOB MPUBEJEHbLI B PA3[. 7.2. BOOAAHBLIE SISOHOMAVISE-
Pbl MPEOHA3HAYEHbI O11A HAMPEBA NMUTATENIbHOWN W CETE-
BOW BOAbl 3A CYET TEMNOTbl YXOOALWMX TOMOYHBLIX MA30B,
BJIAFOAAPA YEMY MOBBIWAETCA Krg. B MPOMbBIWINEHHbBIX TMA-
POBbIX KOTJIAX, PABOTAKOWMX TPV OABJITIEHWA MAPA OO 2,5
MMNA, YAWWE BCEIO NMPUMEHAKTCA YYTYHHBIE BOOAHBIE 3KO-
HOMAM3EPLI BTU, A NMPW BOJNbLIEM OABNEHWMN — CTAJNbHBIE.
OBLLASI CXEMA YCTPOWCTBA U OBBA3KM YYTYHHOIO BOOAHO-
rO 3KOHOMAM3EPA NMOKA3AHA HA PUC. MN10.

Pacuer BOZSIHBIX PKOHOMaM3epoOB PEKOMEHIYETCSl NMPOBOAMUTH B OMpese-
JICHHOH TT0CIIEJOBATEIBHOCTH.

1. Temmepatypa 1 SHTAIBIHA IIPOTYKTOB CTOPAHHUSI, N3BECTHBIE U3 pPacdeTa
HpeAbIIyIIel MOBEPXHOCTH HarpeBa (KUILITWIBHOTO IydKa — ra30Xxoja), 4uc-
JICHHO PaBHBI TEMIIEpAType M SHTAIBIINH MPOIYKTOB CTOPaHHs Ha BXOJIE B BOJIS-
HOH 3KOHOMaif3ep.

2.Ilo ypaBHEHHIO TEIUIOBOTO OanaHca KOJIWYECTBO TEIUIOTHI, HepenaBae-
MOH OT NMPOJIYKTOB CrOpaHHsl, IPUPABHUBAETCS K KOJIMUECTBY TEIUIOTHI, BOCIIPH-
HATOH BOJIOM B SKOHOMaii3epe.

3. VI3 Tabnuimpl BOASHOTO HACHIMIEHHOTo mapa [12, tabm. 3.1], mo sHTamb-
IIUM BOJBI MOCIIE SKOHOMai3epa, ONPEeNIAI0T TEMIIEpaTypy BOJBI HA BBIXOAE U3
sKOHOMaif3epa. Ecnum momydeHHas temneparypa Boabl okaxercs Ha 20 °C Humxe
TEMIIepaTypbl HACBIIEHHs (KUIECHUS BOJBI PU COOTBETCTBYIOIIEM IaBJICHHUH),
TO YyTYHHBIH SKOHOMai3ep OyneT padoTaTh B HOPMAJIBHOM pexuMe. B mpoTus-
HOM CIIy4ae BO3MOXHO 3aKHIIaHHE BOJBI B SKOHOMai3epe, YTO HEIOITyCTHMO.
JIist 3TOr0 HEOOXOAMMO YBEIMYHUTH TEMIIEPATYPy YXOMSIINX TOIIOYHBIX ra3oB H
TEM CaMbIM CHHU3UTH TETJIOBOCIPHUITHE SKOHOMAii3epa.

4. [lo KOHCTPYKTUBHBIM XapaKTEPHUCTHKaM dKoHOMaizepa (tabm. I17) BBI-
OupaeTcs 4yryHHasi TpyOa oOIpezeleHHOl JUIMHBI /2 a B TIEPBOM NPHOJIMIKEHUN
MOXxHO BbIOpath / = 2000 MM. Yucno Tpy® B rOpU3OHTAILHOM PSIY SKOHOMak-
3epa npuHuMaetcs ot 3 go 10.

Berunciennas B nocnenyromiem (1. 18 tabmn. 8.9) nmeiictBuTenvHas CKo-
POCTh TOIOYHBIX ra30B W NoJbKHAa HaXOAUTHCS B mpenenax ot 6 10 9 m/c. Ecnu
3TO YCJIOBHE HE BBIMOJHACTCS, TO MEHSIOT JJIMHY TPYOBI, IPUHATYIO JUIS SKOHO-
Maiizepa panee (Tabm. I17).

5. Ilo neiCTBUTENBHON CKOPOCTH MPOAYKTOB CrOpaHusl B 3KOHOMai3zepe W
= 6...9 M/c onpenensercs ko3hdurmreHT Temionepenaun (puc. I19).

6. Ilo momy4eHHOW IOBEPXHOCTH HArpeBa 3KOHOMal3epa OIpeneIsieTCst
obmiee Yucio TpyO, YMCIIO PANOB M OKOHYATENIHHO YCTAaHABIMBACTCS €r0 KOHCT-
PYKLUSI, @ UMEHHO: TpyObl KOMIOHYIOTCS TaK, YTOOBI YMCIIO TOPH30HTAIBHBIX
psnoB TpyO B O10Ke OBUIO OT 4 10 8. DTO HEOOXOIUMO I HOPMAITEHOU 00yB-
ki (OYMCTKH ITapOM) BHEIIHHX MTOBEPXHOCTEH HarpeBa, Tak Kak OIWH O0OMXyBOY-
HBIH anmnapart 00CIyXHBaeT TOJIbKO YEThIPE Psifia TOPU3OHTAIBHBIX TPYO BBEPX U
CTOJIBKO K€ BHH3.

Pacuer uyryHHOTO BOASIHOTO SKOHOMAif3epa CBOIST B Ta0II. 8.9.

IIpu naBneHuu B mapoBoM Kotmiie Oonee 2,5 MIla npuMeHSIOT CTaabHBIC
HKOHOMai3epbl, BHINOIHIEMBIE B BUJIE 3MEEBHKOB M3 TPYO C HAPY)KHBIM THAMET-
pom 28...38 MM M pacIoJ0KEHHBIX B IIaXMaTHOM IOpsiyike. Pacuer cranpHBIX
SKOHOMAif3epOB MIPHUBECH B CIICUANBHOM JuTeparype [6, 27].

8.9. Pacuer BOAsIHOI0 IKOHOMAali3epa
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8.8. HEBA3KHU TEIIJIOBOI'O BAJTAHCA TEIIVIOTEHEPATOPA

TemoBoil pacyeT MapoOBOTO WM BOJOTPEHHOTO KOTENBEHOTO arperara 3a-
KaHYMBACTCS OIpECIICHHEM OTHOCHUTEIFHON MOTPENTHOCTH HEBSI3KU TEIIOBOTO
6ananca. [Ipu npaBUIIbHO BBHITIOJIHEHHOM pacyeTe OTHOCHUTENbHAS OTPEIIHOCTh
HEBS3KH He IOJDKHA mpeBhmath 0,5 %, mpru 3TOM IOIHKHO BBIIOTHSTHCS YCIIO-
Bue: A <£0,5 %.

Pacuer HeBsA3KHU TEIIOBOTO OataHca cBoautces B Ta0i. 8.10.

8.10. HeBsi3ka TemioBoro dajgaHca

0O60- 5
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5. To xe, pecronom (Tipu ero

Hammann), kJx/kr, KK/ Q‘l’ W3 Tabu. 8.7

6. To xe, maporneperpesareiemM

(npu Hanumm), KJHK/KT, K bK/M° On W3 Tabm. 8.8

7. Hepsi3ka TemnoBoro Gananca, AQ O (0, +0c +
Kk JK/xr, KJDK/M +0,.+0 o+ 0.)
8. OTHOCHTENbHAS TOTPEITHOCTh 5 & .100<0.5 %
HEBSI3KH, Y0 1 113) -

Jna eodoepetinozo komna
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10. To xe, B pecTone, KJIK/Kr Alg | U3 1a611. 8.7

¢ | A3 Tabm. 8.5

11. To xe, B KOHBEKTHBHOM Aj

my4Kke — maxre, KJDK/Kr w | M371261. 8.8

12. Cymma mipuparieHuii 3H- Aj
TaJIBIHNI BOIBI B KOTJIE, KJ[K/KT 1

Aiy + Al + Al

13. TennoBoCIpUATHE TEMIOHO- Ai PN (Z" _y )4 .
curens (Boxsl), KJDK/Kr B Kk T Uk T

14. HeBsi3ka TermioBoro Oajamca,

K JK/Kr Al Aly — A
15. OTHOCUTENBHAS MTOTPEIL- ﬂ .100<0.5 %
HOCTb HEBSI3KH, %0 % Ai R

B

8.9. PACUET TAPOIIEPET PEBATEJIEN
M BO3JYXOIOJOIPEBATEJIEMN

VYcrpoiictBo W paboTa BO3MyXOIMOAOTpEBaTeNIe W MaporeperpeBaTeneit
npuBeneHo B pa3a. 7.3 u 7.4. [logaua ropsiuero Bo3yxa B TONKY YCKOPSIET BOC-
IUIaMEHEHHe TOIUTMBAa W MHTeHcHduumpyer mpouecc ero ropenus. [Tapomnepe-
TpeBaTeNd U BO3IyXOIOIOTPEBATENI YMEHBIIAIOT TOTEPH TEIUIOTHI C YXOISIIH-
MH TOIIOYHBIMHU Ta3aMH, OT XUMHUYECKOH M MEXaHWYECKOWH HEMOIHOTHI TOPEHHS
TOTUTHBA.



B napoBbIX KOTeNBHBIX arperarax INpOM3BOIUTENBHOCTHIO Oonee 25 T/4 na-
pa, Jalie BCero yCTaHAaBIMBAIOT COBMECTHO ITapOIIEPErpeBaTeib, BOASHON KO-
HOMaif3ep M Bo3IyxomojorpeBareib. 110 Xoqy ABMIKEHHS TOINOYHBIX Tra3oB
00BIYHO NPHMEHSIOT MOCIIENOBATEIBFHYI0 CXeMy: HapoleperpeBareib, BOITHON
9KOHOMai3ep, a 3aTeM BO3MyXONOAOTpeBaTesb. [IpUMEHSIOTCS M CXeMbl ycTa-
HOBKH BO3/[yXOIIO/IOTPEBATEINs B pacCceuKy BOISHOTO SKOHOMaii3epa.

Pacuer mapomneperpesareinst MOXET ObITh KOHCTPYKTHBHBIM (IIPH CO3JaHUU
HOBBIX KOTJIOB) WIIM TIOBEPOYHBIM (TIPH MPOSKTHPOBAHUU M HKCIUTyaTaIin). 3a-
Jladeil TIOBEpOYHOTO pacyeTa sSBISIETCS ONpeeeHHe TeMIepaTyphl MPOIyKTOB
Cropasusi MocJe naporneperpeBares MMpy MoJy4eHHH HeOOXOAUMON TeMIepary-
pBI IEperpeToro napa. PacueT KOHBEKTHBHOTO IapoIeperpeBartelis, HMEIOIEro
MTOBEPXHOCTHBIM WM BCTPBICKMBAIOMINN ITapOOXJIaJUTeNlb, YCTAHOBICHHBIA B
pacceuky, npousBoauTcs mo vactsam [10, 17 — 20, 29].

Pacuer Bo3myxomonorpeBarens, yCTAaHOBIEHHOIO MOCJIE BOJISHOTO 3KOHO-
Maiizepa, IPOU3BOJUTCS B TAKOU K€ MOCIEN0BATENIbHOCTH, KaK U KOHBEKTUBHOM
noBepxHocTH Harpesa [10, 17 — 20, 29].

Hcnosn3oBanne IBM B TemioBoM pacyeTe Temjaoreseparopa. [Ipmmve-
HeHrne DBM mo3BonseT pemars 3a1a4r BEIOOpAa ONTHMAIBHBIX BapHAHTOB IPH
KOHCTPYHPOBAHUH Y3JIOB TeIUIOreHepaTopa. [IomHbBIA pacdeT Ha KOMIIBIOTEpE,
PYKOBOZCTBO K MOJIb30BaHUIO ITPOTPAMMOH, TPUMEPHI pacueTa KOTEIbHBIX arpe-
ratoB mpuBeneHsl B [27, m. 7]. s BRIYHUCICHHS ONTHMAIBHON TeMIIepaTyphl
MIPOIYKTOB CrOpaHusl HA BBIXOJE M3 ra30Xx0/I0B KOHBEKTUBHOT'O IMydYKa TEILIore-
HepaTropa M APYTHX MOBEPXHOCTEH HarpeBa B HACTOSIIEE BPEeMsS BO3MOXKHO HC-
mons30Barne porpamm Excel, Access, Dbase.

9. NOAroToOBKA BOAbl U TOMNMUBA B KOTEJIbHbIX

9.1. OCHOBHBIE ITIOKA3ATEJIM U HOPMbI KAYECTBA BO/IbI

ITpu kxpyroBoM JBHKEHUH BOABI B IPUPOJE OHA MOTJIOMIAET HA CBOEM IIyTH
pa3IMYHBIE COEAMHEHUS: COJIM, MEXaHNYECKHE TTPUMECH, OPraHNIecKue ¥ Heop-
raHUYECKHE BELIECTBA, a TAKXKE Pa3iIMuHbIe Ta3bl (KHCIOPO, YIIIEKUCIBIH, cep-
HUCTHIN). B 3aBHCHMOCTH OT BpeMeHM roja COCTaB BOIBI MeHseTcd. [lpumecu,
cooeparcawuecs 8 nPUPoOOHOU 800e, YCI08HO NOOPA30eNAIOM HA MPU 2PYNNbL:

1) MexaHHWYecKHe NMPUMECH — B3BEIICHHBIC BEIIECTBA B BHJE YACTHIL I1eC-
Ka, TIIMHBI U T.I1., ¢ pa3MepoM oT 0,2 MKM H BbIIIe, CIOCOOHBIE OTCTanBaThCS;

2) KOJJIOMIHO-PacTBOPHMBIE MPUMECH — COSTMHEHHS JKeJe3a, ATIOMUHNS,
KPEMHHUSI U IPYTHX, KOTOPBIE HE OTCTAaNBAIOTCS;

3) UCTUHHO PacTBOPEHHBIE NPUMECH, COCTOSILIUE M3 IJIEKTPOJIUTOB — MO-
JIOXKUTEIBHO 3apsOKEHHBIX KaTHOHOB M OTPHLATENHHO 3apSDKEHHBIX aHHMOHOB, a
TaKkKe He 3JIEKTPOJINTOB — Ia30B.

CeIpas Bozia Juis MUTaHKS KOTJIOB U TIOANUTKU TEIUIOCETH HENPHUro/IHa, TaK
Kak IIpH HarpeBaHUU U3 HEE BBLACIAIOTCS KOPPO3MOHHO-aKTHBHBIE ra3bl U MpH-
MeCH, TIpH HAIMYAU KOTOPBIX KOTJIBI 3apacTaloT HAKWIBIO W 3a0MBaIOTCS Ia-
MOM. DTO MPHUBOJUT K HapyUICHUIO TEIIOBOTO (CHMXKAETCS KOX(PPHUIMESHT Ten-
JIonepesiaud 0T TOMOYHBIX Ta30B K BOJE WIM Mapy) U THIPOJUHAMHUYECKOTO
(yBenmmumMBaeTCs THAPABINYECKOE COMPOTHBICHHE KOHTYPOB LUPKYJISINH) pe-
KMMOB pa0bOTHl KOTJIOB. Y CHIIMBAETCS KOPPO3Us M MEPEXOr NOBEPXHOCTEH Ha-
IpeBa, YBEJIMYMBAIOTCS MOTEPU TEIUIOTHI C YXOSIIIMMHU TOMOYHBIMH Ta3aMH,
cHmxaercs KIIJ[, yBenuuuBaeTcst pacxoj TOIUINBA.

B KOTeNbHOH BBHIMOIHSIOT YETHIPE OCHOBHBIX IMANa 6000N0020MOGKIL:

1) ¢unpTpanms 1 KoaryJsius BOAbI — yAaJeHHE U3 BOJbl MEXaHUUECKHUX H
KOJUTOMJHO-PACTBOPUMBIX IIPHMECEH;

2) yMsArdeHue — ynajleHHe W3 BOZBI HAKHIIEOOpas3yIoMINUX COJIeH KeCcTKO-
CTH;

3) neaspanus — yAaneHHe U3 BOAbI KOPPO3MOHHO-aKTUBHBIX I'a30B;

4) mpoxmyBKa — HOAJEpKaHNE B KOTJIOBOM BOZIE ITOCTOSHHOTO COJIECOJIEp-
YKaHWsSI U IEJIOYHOCTH.

CymectByeT Ooiee JecATH IOKa3aTesell KadecTBa BOJBI B KOTEIBHOM.
[TpnvemM OHM pa3NW4YHBI AT MUTAHMS TAPOBBIX M BOJOTPEHHBIX KOTJIOB, MOJ-
IMUTKU TCIJIOCETU U IPOYUX HYK/I.



Ocnognvle nokazamenu Kauecmea 00bl 8 KOMeNbHOU.

1. TIpo3padHocTh Mo mpPU(TY — MOKA3BIBAET BUIUMOCTH 3TAIOHHOTO 00-
pasia, morpy>keHHOTO B BOIY (CM).

2. Cyxo# oCTaTOK — XapaKTepu3yeT COepKaHNE PACTBOPEHHBIX W KOJIJIO-
UIHBIX HEOPTaHUYECKUX U YAaCTUYHO OpraHMdYecKux mnpumecei. Ilpumecu muHe-
PabHOTO ¥ OPTaHUYECKOTO MPOMCXOKACHHS MONYYatoT IIPU BbINAPUBAaHUHU | KT
BOJBI W Tpocymike ero B cymmwibHOM mKkady mpu 110 °C (mr/kr). Ecom sToT
ocratok npokanuBaTh pu 800 °C, To moTepu ocTaTtka OymyT YCIOBHO XapakKre-
pH30BaTh COJEpKaHHE B BOJE OPraHMUYECKHUX BEILIECTB, T.€. O0lIee coleconep-
xaHue. YeM BBbIIIE CyXOH OCTAaTOK U COJIECOJEpPKAaHHUE, TEM XYyXKe KaueCTBO BO-
JTTBL.

3. O6mas KecTKOCTb BOIBI (MI-3KB/KT; I-3KB/M’) ONpE/ENIeTcs CyMMap-
HBIM COZIEP)KaHUEM B HEil KATHOHOB KaJbLUSI M MAarHUsI M BBIPXKACTCS] B MHJLTH-
rpaMM-3KBHBAJIEHTaX Ha 1 KT BOJBI; 1 MI-3KB/KI' COOTBETCTBYET CO/IEPKAHHIO B
1 kr Boxbr 20,04 Mr KaTHOHOB Ca*" wm 12,16 Mr xaTroHOB Ma?". Pasmmuaror
KapOOHaTHYIO M HEKapOOHATHYIO KECTKOCTH BOJIBI.

Kapbonamnas, inu BpeMeHHasl, )XeCTKOCTh JK, ompenensieTcs mo comepxa-
HUIO B BoJie OukapOoHatoB kanpuus u Marausg [Ca(HCO;),; Mg(HCOs),], koTo-
prle Ipu HarpeBaHuK BosI 10 60...70 °C mepexosT B KOTJIOBOH Bojie B KapOo-
HAaTBbl, BBIIAJAONINE B BUE IITaMa W HakumH 1 fatomue ra3 CO,.

Hexapbonamuas xectkoctb XK, XapakrepusyeTcs CoJep:KaHUEM XJIOpH-
cteix CaCl,, MaCl,, ceprokucnbix CaSO,, MgSO,, kpemuekucibsix CaSiO,,
MgSiO3, a30THOKHCIBIX, (HOCHOPHOKUCIBIX U JPYTHX COJIeH, KOTOPBIE MPU KH-
MISIYEHUHM BOJABI HE BEINAAIOT B ocagok. O6mias xecTkocTh: K, = K + K.
WHorna mosib3yroTcst MOHATHEM >KECTKOCTH KaibleBol u MaruueBoi XK, = XKc,
+ XKwme Bomy cumraroT MArkoi, eciu ee ’KECTKOCTb JOXOAUT JIO0 2 MI-3KB/KT;
cpemHei — oT 2 110 5; xecTkoi — oT 5 mo 10 u odeHsb sxecTKoi — 6oee 10.

4. IllemoyHOCTH BOABI XapaKTepH3yeTcsl colepKaHHEeM B HEW MIETIOYHBIX
COEAMHEHMI1: THIPaTOB, KapOOHATOB, OMKapOOHATOB, (hochaToB, OKHMCEl HATPHS,
KanbIyst, Maraus. O6mas menoaHocTs 16, = I, + I, + Iz, OTHOCHTETHHOM
IIEJTOYHOCTHIO BOABI HAa3bIBa€TCS OOIIas MIETOYHOCTh, OTHECEHHAs K CyXOMY
OCTaTKy ¥ BBIpaKCHHas B MporieHTax. LI[el0oYHOCTh KOTIIOBOM BOABI B OMpese-
JICHHBIX TpeJiesiax MoJe3Ha, TaK Kak Mapalu3yeT BPeAHOE KOPPO3Upyoliee BO3-
JIeMCTBHE HA METAJUTMUECKYIO CTEHKY PACTBOPEHHBIX B BOZIE I'a30B: KUCIOPOJA U
yriekucaoTel. OJHaKo Ype3MepHas IEJIOYHOCTh BOJBI BBI3BIBAET €€ BCIICHUBA-
HHUE ¥ YaCTUYHOE BHIOpAChIBAaHHWE BMECTE C MApOM, YTO MOXKET BBI3BATh T'MIpaB-
JIMYECKUH y/1ap B IIapOIPOBO/IE.

5. KpemHeconepkanne xapakTepusyeT OOIIyI0 KOHLEHTPAIMI0O B BOJE
Pa3JIMYHBIX COeMHEHNH KPEMHHS B MKI/KT.

6. KoHmeHTpanus BOJIOPOAHBIX HOHOB. B Boze MPOMCXOMUT HENpephIBHAS
JIICCOLMANUS MOJICKYJ BOABI, TIPH KOTOPOH B | KT BOABI CONEPKUTCS OIHA JECs-
tummmonHas (10 ~7) rpamma mosa Bogopozna (H') M cTONBKO 3Ke THAPOKCHIIb-
HbIX noHoB (OH"). Ilpn yMeHbIIEHNN KOHIIEHTPAi HOHOB BOAOPO/ia MEHSETCS
KOHIEHTpAIMs TUAPOKCUIBHBIX HOHOB, mockonbky (H')-(OH™) = const. Peak-
LU0 BOJBI NPUHSITO BBIPAXKATh OTPHUIATENHHBIM JIOTapU(MOM aKTHBHOCTH HO-
HoB Bozopona pH = —lg H. IIpu pH = 7 cpena neiirpansras; pH < 7 — cpena
kucnas; pH > 7 — cpena menounas.

7. ConepkaHne KOPPO3HOHHO-aKTHUBHBIX Ta30B B BOJE XapaKTEpU3yeTcs
coJiepyKaHWeM B HEl KHCIIOpO/ia U YTIIEKHUCIIOTO Ta3a B MI/KT.

8. CoemuHeHHUs >Keneza, MEOW, HUTPUTOB W HUTPATOB (MKI/KT), Maciia u
TSDKEIbIe HeQTEPOAYKTHI (MI/KT).

Ocnognble nokazamenu Kawecmea numamenbHoll 600l Asl KOTENIbHBIX ar-
peraroB npuBeneHbl B pasaene 8.2 [11]. [lns BogOTpyOHBIX MapoOBBIX KOTJIOB C
naBienneM mapa g0 4 MIla (40 krc/cM”) OCHOBHBIE TIOKA3aTeNH HPHUBEICHBI B
Tabn. 9.1, Tae B yMcnUTeNe yKazaHbl 3HAYEHHs Ul KOTJIOB, pabOTalOmIMX Ha
KHMJKOM TOILIMBE, 2 B 3HAMEHATEJ e — Ha IPUPOJHOM Ta3e.

OCHOBHBIE ITOKa3aTeNN KauecTBa CETEBON M MOAITUTOYHON BOJBI JJIs1 BOJO-
TPEHHBIX KOTJIOB NMPHUBEAEHHI B TabI. 9.2.

9.1. OcHoguble noxkazamenu NUMAMeNbHOU 800bl 0I5l 6000MPYOHBIX NAPOBHIX
2
KOm.08 ¢ paboyum oagreruem napa 0o 4 MIla (40 kec/cm’)

ITokazaTens BoabI U pas- Pabouee naBnenue, MIla




MEpHOCTb
’9 ’4 74
ITpo3paunocTs Mo wmIpud-
Ty, CM 0 0 0 0
OOmiast KECTKOCTh, MKT-
9KB/KT 0/40 5/20 0/15 /10
3nauenue pH npu 25 °C 8,5...10,5

9.2. OcHOBHbIE MOKA3aTe/JIH Ka4eCTBA CETEeBOH U MOANMMTOYHOM BO-
JbI 1151 BOXOTPETHBIX KOTJIOB ¢ OTKPBITOM M 3aKPBITOH CHCTEMaMHM TeIJI0-

cHa0KeHUsl
IToka3arens Bozbl U pa3z- Temneparypa Bogsl, °C
MEPHOCTH 115 150

[Ipo3paunocts Mo mpud-
Ty, CMOTKPBITast/3aKpbITas CUCTe- 40/30 40/30
Ma

CogeprkaHue pacTBOPEH-

50 30

HOTO KHCJIOPOAA, MKI/KT

KapbOonatHast >KeCTKOCTh
(mpu pH He Oomee 8,5), MKr- 800 750

DKB/KI'

Hopmul kauecmea komnogoi 600bl, HEOOXOIUMBIA peKHM ee 00paboTKH,
HETpepbIBHBIE M TIEPHOINYECKHE TPOAYBKH IPUHUMAIOTCSI HA OCHOBAHWH THIIO-
BBIX MHCTPYKIUI NPEANPUSATHA-U3TOTOBUTENS KOTJIA WIIM JPYTHX HOPMAaTHBHBIX
nokyMeHTOB. [Ipu 5TOM AJis mapoBBIX KOTJIOB jAaBiieHueM 1o 4 Mlla Bkitouu-
TEJIbHO, MMEIOIINX 3aKJIETOYHbIE COCJUHEHHS, OTHOCHTENbHAs IIEIOYHOCTD
KOTJIOBOH BOZIbI HE JNOJKHA mpesbimath 20 %; 1is KOTJIOB CO CBapHBIMHU Oapa-
06aHaMu W KperleHHeM TpyO METO/I0M BaJbLIOBKH (MJIM BaIbIOBKOM C YIUIOTHH-
TEJIbHON TPUBAPKOH) OTHOCUTENBbHAS IIEJIOYHOCTh KOTJIOBOH BOJIBI JOITYCKAeTCs
50 %; M KOTJIOB CO CBapHBIMM OapaOaHaMH M NPHBapHBIMU TPYOaMH OTHOCH-
TeJIbHAs IIEIOYHOCTh KOTIIOBOW BOABI HE HOpMHpYyeTcs. [ mMapoBBIX KOTJIOB
nasieHueM Oornee 4 Mlla (40 KFC/CMZ) OTHOCHUTENLHAS IIEJTOYHOCTh HE JTOJDKHA
npessimath 20 %.

9.2. PUJIBTPALIUSA N KOATYJIALNSA BOAbI

I'pybonucnepcupie (MexaHUYECKHE) MPUMECH YAAISIOT B pe3epByapax H
OTCTOIHMKaX, a OoJiee IITyOOKOE OCBETIICHHWE NPOW3BOIAT B (uibTpax. Bomy
cienyer GpuUIbTPOBATH, KOT/Ia KOJMYECTBO B3BEILICHHBIX YacTuI] Oosiee 20 Mr/kr.
Jis ynaneHus KOJUIOMAHBIX TIpUMeced BOAy 0OpaOaThIBalOT CEPHOKHCIBIM
amromuareM (Aly SO4);-18H,O (TIMHO3eMOM) WM CEpHOKHUCIBIM JKeie3oM. B
pe3ynbrare o0pa3yeTcsi XJIOMbEBUIHBIN OCTATOK TMapara okucu amomuHus (Al
OH);, xoTOpBIif OTHENAETCS OT BOAKI IyTeM (uibTpanuu. [lpu koarynsmmun Kap-
OOHATHasl KECTKOCTh IMOHIDKAETCs, a HeKapOOHATHAs BO3pacTaeT Ha BEINYMHY,
9KBUBAJICHTHYIO J103€ KOAryJIsiHTa, CyXOW OCTAaTOK CHMXKAeTCs, a KOHLEHTpaIHs
YTJIEKNCIIOTHI YBEININBACTCSI.

B kauectBe (uibTpyromero Marepuana HCIOJB3YIOT KBapIEBHIH IECOK,
MpPaMOpPHYIO KpoUKy i Apoonensiid antpauut (0,6...1 mM). CkopocTs GHIIbT-
pammu 4...6 M/4. OUIETP TPOMBIBAIOT OCBETIICHHOH BOAOI B HAIlpaBICHHUH, 00-
paTHOM OCHOBHOMY ITporeccy, dyepe3 Kaxapie 18...20 1 paboTsl B TeueHue 6...8
MUH, a JUIs yJIy4IIeHUs] TIPOMBIBKU MOAAETCs CKAThI BO3AYX AaBJIEHHEM 10 2
Kr/eM?.

9.3. BHYTPUKOTJIOBOE YMSIT'YEHHUE BO/JbI



YMArduTh BOJy — 3HAYUT CHU3UTH €€ KECTKOCTh WIM yAAJINTh U3 HEe Ha-
knneooOpasyromue karnonsl Ca u Mg. st 3TOro Hy’KHA TOKOTIIOBAsi MIIM BHYT-
PHUKOTIIOBasi 00paboTKa BO/BL. BHYTPHKOTIOBOE yMSTYeHHE BOJBI OCYLIECTBIIS-
10T TI0 CXeMaM, OTJIMYAOIINMCS MEXKIY COOOH CIocoOOM BBEAEHMS IIETOYHBIX
pEareHTOB: BO BCACHIBAIONIMH MM HAarHETaTeNbHBIN MaTpyOOK NMUTATEIHHOTO
Hacoca, 0o B OapabaH, B pe3ynbTaTe BHYTPH KOTJIa oOpasyercs IuiaM, yna-
JIIEMBIN € IPOLYBKOM U3 BCEX HMXKHUX YacTel KOTJIA.

B mapoBbIX KOTJIAX Xumuyeckas BHyTPUKOTIIOBast 00pabOTKa BOIBI CBOWT-
csi K BBemeHHMIO B arperar kaycruueckodl (NaOH) wmim KanbIMHMPOBaHHON
(Na,CO3) compl, KOTOpasi, BCTynas B peakuuio ¢ bukapoonatom Ca u Mg, obpa-
3yeT KapOOHATHI, BBINAAAIONINE B OCAHOK (IIUIaM), €AKHHA HATP U YTIIEKUCIHBIA
ra3. s CHWKEHMs KapOOHATHOM >KECTKOCTH HCIOJB3YIOT TpHHarpuiidocdar
(NazPOy,), KOTOpBIH CIIOCOOCTBYET B3PHIXJICHUIO HAKHUITH U 00PA30BAHUIO HA T10-
BEPXHOCTH MeTallla 3alllUTHOM IJIEHKH OT KOPPO3UM YIJIeKHcioro rasa. Jlosu-
POBKOM peareHTa MOAJAECP)KMUBAETCS IIEJIOYHOCTh KOTJIOBOW BOJBI B Ipenenax
5...10 mr-skB/kr. OOpa3yroNMACs NUTaM MOCIIe XUMHYSCKONH 0OpabOTKH BOJBI
yaanseTcs U3 rpsi3eBUKOB.

B BomorpeWHBIX KOTIAX Xumuueckas BHYTPUKOTIOBas 0OpabOTKa BOIBI
CBOJWTCS K BBEACHHIO B BOJY HWHIHOMTOPOB Win (hoc(hOHATOB, TakmX, Kak
O3/1® (rugpokcuatunonenaupochonopas kuciora), [HAD-13A, MOMC.
OO0BIYHO 007acTh UX A(PPEKTHBHOTO MPUMEHEHHS OTPAaHUIMBACTCS KaK KadecT-
BOM HCXOJHOM BOJBI, TaK M TeMIIepaTypol MOAOTpeBa: Ul BOJOTPEHHBIX KOT-
noB — He 6onee 110 °C, ms Ooiinepos — He 6oiee 130 °C.

Tepmuueckas obpaboTKa He TpeOyeT XMMHUIECKMX PEareHTOB M NPHMEHS-
eTCs ISl BOJIBI, COZiepKaniell B OCHOBHOM OnkapOoHaT Ca, Tak Kak BbINIaJIeHHE B
ocafloKk Tuapara Mg IpouCcXOoaUT OUeHb MEUIEHHO. MeToJl IPOCT U UCTIONb3YeT-
cs1, Koraa He TpeOyeTcs TIyOO0KOTo YMSTYEHHS BOBI.

Mazenumnas ob6paboTka BOJBI TPUMEHSETCS JUIS MApOBBIX KOTJIOB. Boxa
1ocJie BO3AEHCTBUS HA HEE MAarHUTHOTO TOJISI ONIPEZICTIEHHON MOISPHOCTH U Ha-
IpspKeHUs Mpu Harpese ee B koTuie Belme 100 °C He faeT HaKUITHBIX OTJIOKEHHUH
Ha TIOBEPXHOCTH HArpeBa, a COJIM )KECTKOCTH BBINANAIOT B BHJE uiama. OmHaKo
TpeOyeTcst TPOMO3AKas anmnapaTypa: IPOTHBOHAKUIIHOE MarHUTHOE YCTPOHCTBO
(IIMY), nuramootaemutens (1), a Takke moporocrosiuee 37IeKTpooOOPyHOBa-
nue. [IpyHIMNuansHas cxeMa MarHUTHOM 00paOOTKH BOJBI NPHUBEICHA HA PUC.
9.1.

Puc. 9.1. Cxema mar-

HHUTHOI 00padoTKH BO-
AL MY =—=——

I —sBomompoBox; 2—mpo- L] E=—-1
THUBOHAKHUITHOE MAarHUTHOE L 5

YCTpOKNCTBO; 3 — MuUTa- J
TeILHEIN 0ak; 4 — Hacoc; 5

— Oapaban;
6 — mpoxyBKa KOTia; 7 —
[IJTAMOOTIEIIUTEND; § —
BO3BpAT BOJIBI

9.4. BOJOYMAT'YEHUE METOAOM KATHOHUPOBAHUS

Merto KaTHOHHOTO 0OMEHA OCHOBaH Ha CBOMCTBAaX HEKOTOPBIX €CTECTBEH-
HBIX U HCKYyCCTBEHHBIX XHMHUECKHX COCMHEHNH BCTYIIATh B PEAKIHMIO C COJISIMH
xectkoct Ca u Mg. Bogonoaroroska no crnocofy KaTHOHHOTO 0OMeHa Ipefy-
CMaTpHUBaeT 3aMEHy B IIpolecce (UIbTPALUM HAKUIEOOPa3yHOIUX KaTHOHOB
KaJbLMsI 1 MarHWs Ha KaTHOHBI, COJM KOTOPBIX 00JalaroT XOpomied pacTBOpPH-
MOCTBIO HJIM O0pa3yloT JIeTydue coenuHeHHs. KaTHOHWTHBIMH MaTepHaaMH,
3aIOJHSIOMMMH (DUIIBTPBI, SBISIOTCS TJIAYKOHUT, CyJIb(OYroyib U CHHTETHYE-
ckue cmoisl [19, 20]. Hanbonsinee npumeHenue uMeetr cyabdoyromns (KY), ko-
TOPBIH IOJTy4aloT MyTeM 00paboTKH Oyporo MM KaMEHHOTO YIJISl MapamH Jibl-
msmielica cepHoil KucaoTel. Cynb(oyroiab MOXKET HachIIIATHCS OOMEHHBIMH Ka-
THOHAMHU HaTpusi, BOJOPOJA WIM aMMOHUS, IOoToMy pasnuuaroT Na-, H-, NH,-
kaTroHHpoBanue. CioxHas (opMylia KATHOHUTHOTO MaTepHaia, He Y4acTBYIO-



LIIero B MFOHHOM OOMeHe, YCIOBHO 00o3Hauaercst OykBoi R. Cynbdoyroab — nie-
IIEBBIH KATHOHWT, HO OH IIPUTOMEH TOJNBKO ISl YMATYCHUS BOABI, TEMIIEPATypa
koTtopoit He npeBsitaeT 30...40 °C (npu cnabomenounoii cpeae) u 60 °C (mpu
HeliTpabHOU U cabokucion cpeze). KaTHOHUTBI W3 CHHTETHYECKUX CMOJ BBI-
nepxkuBaroT Temieparypy 100...120 °C.

OCHOBHOW XapaKTEPUCTUKON YMSTYAONINX CBOHCTB KATHOHHUTA SIBIISETCS
ero oOMeHHast CIIOCOOHOCTb, YUCIICHHO paBHasl KOJMUYECTBY colel kectkocT Ca
1 Mg, KOTOpOe MOXeT MOrIOTHTh MEKIY pereHepauusamu | M° kaTmonuTa. Pas-
JUYAIOT MOJHYI0 U pabouyro 0OMEHHYI0 CHOCOOHOCTh KaTHOHUTA. [lonnasa 00-
MeHHAsk cnocoOHOCMb KAaTHOHNUTA IIPEJCTABISET COOOW Takoe KOJMYEecTBO (T-
3KkB) coueit xectkocti Ca 1 Mg, KOTOpoe MOXKeT MOrIOTHTh | M KaTHOHHTA 110
TOTO MOMEHTA, KOTJIa JKECTKOCTh BbIJAaBAEMOI yMSTYEHHOMN BOJIbI CPABHUBAETCS
C ’)KECTKOCTBIO HCXOAHON BOJBL. Pabouas obmennas cnocobHocmsb TIPEACTABISET
c060ii Takoe KoTuuecTBO (I-3kB) KaTHoHOB Ca n Mg, KoTopoe 3ajepxkuBaer 1 M’
KaTHOHHUTA O MOMEHTa Hadaja YBEJIWYEHHs XECTKOCTH BBIIABAE€MOM BOJBI.
3HaueHne TOJTHON OOMEHHON CIIOCOOHOCTH Pa3MUYHBIX KATHOHOB COCTABIISET:
s cymbpoyrna 500...550 r-3ke/M°, I Apyrux kaTHomuToB 600...1700 T-
3KB/M.

Jns BOZOYMSTYEHHST METOAOM KaTHOHHMPOBAHMS TpeOyeTcs ciemyrolee
OCHOBHOE 000py/I0BaHHE.

1. KarnonuroBbiii GunbTp mpeacrasisier coOOH HUIMHAPUYECKHH CBap-
HOW, CTaNIbHOI cocy tuaMeTpoM oT 1 10 3 M u BbICOTOI# 3,5...6,5 M, TprOIN3u-
TEJIFHO Ha 2/3 BBICOTHI 3aII0JIHEHHBII 3epHUCTOIN Maccoil karnoHura. Boxa, mon-
Jexamas yMsAr4eHuro, o TpyOe MOCTynaeT CBepXy B paclpeleuTeIbHYyI0 CHC-
TeMy (WU B QOPCYHKH), IPOXOIUT CKBO3b CIIOM KaTHOHUTA, yMATYAETCS U TO-
CTyHaeT B APEHAXKHOE YCTPOHCTBO.

[Mociie kaTHOHUTOBOTO (PHIIBTpa yMsr4eHHas BOJa MOJAETCs B Jea’parop.
Ha mmmmaagpudeckoil yactu GuiabTpa MMEIOTCS JBa JIIOKAa: BEPXHUI — Ui 3a-
TPY3KH M HWODKHUHM — JUIS BBITPY3KH KaTHOHHUTA. OHUIBTp 0OBSA3BIBaeTCS TPYOO-
MIPOBOAMH C 3allOPHOW apMaTypoil Uil BOIBI M peareHTa. B BepxHed wacTth
¢uIbTpa BBapEHBI BO3AYIIHUKY JUIS BBIITYCKa BO3AyXa.

B mporecce ymardeHust BOAbI KATHOHHUT TTOCTETIEHHO MCTOIIAETCS, M KaTHu-
OHHBI OOMEH MEeXIy BOJOW M KaTHMOHUTOM IpeKpamiaercs. J{iIsi BoccTaHOBIIe-
HUSI YMSITHAIOIIEH ClTOCOOHOCTH KaTHOHUT MOJBEPTaloT pereHepaly, OTKII0Yast
(GUIBTP U IPOITycKas Yyepe3 Hero BOJHBIN PacTBOP PEreHEPHPYIOLIEro BelecTBa.
Perenepanusi BoccTaHaBIMBAaE€T PEaKTUBHYIO CIIOCOOHOCTh KaTHOHWTA. PereHe-
PHUPYIOIINI PacTBOP MOIYYarOT B COJEPACTBOPHUTENSX, KOTJa peareHT TBEP.IbIH,
WIN B MEPHHKAX, KOT/1a OH XKHUIKHH.

2. CormepacTBOPHUTENh — ATO MIIMHAPUIECKAN CBApHOMW, CTAILHOU COCYI
nuametpoMm oT 0,7 10 1 M u BeICOTON OKOJO 1 M, B KOTOpBIM 3arpyxkar0T He-
CKOJIbKO CJIOEB KBaplia pa3iMuHON KpYMHOCTH. TBepnblii peareHT (0OBIMHO I10-
BapeHHYIO COJIb) MOAAIOT B COJIEPACTBOPHUTENH Yepe3 JIFOK CBEPXY, a BOLY — MO
BOJIOTIPOBOAIY CBEPXY B pacIpeAeIUTENbHYIO CHCTeMY. PacTBOpeHHBIN peareHT
buIBTpyeTCS Yepes CIIoW KBapla, MOCTYIaeT B IPEHAXXHOE YCTPOHCTBO M 3aTEM
BBIBOJIMTCS M3 COJIEPACTBOPHUTEINS M TTOAECTCSl B KATHOHUTOBBIM (HUIBTP JUIS €T0
pereHeparuy.

3. MepHHK — 3TO METaNTMYECKUH CMECUTENBHBIN COCY/], B KOTOPOM CHIJIb-
HO KOHIIGHTPHPOBAHHBIN PacTBOP JKUAKOTO peareHTa (CepHOM WIIN COJITHOW KH-
CJIOTHI) pa30aBIAIOT BOAOU OO0 TpeOyemoil KOHIIEHTpAIWH, a 3aTeM IOJAloT B
KaTHOHHUTOBBIA (UIIBTP ISl pETeHEpalHH.

B KOTeNbHBIX yCTaHOBKAaX 4acTO MCIHONB3YIOT MOKpOE XpaHeHue coau A
MEXaHW3UPOBAHHOTO HPUTOTOBIIEHUS PEreHepannoHHOro pactBopa. Comb BbI-
rpyKaloT B OeTOHHBIH GyHKep — pesepByap (u3 pacuera 1,5 M’ oGbema pesep-
Byapa Ha | T coiM) U 3aJIUBalOT BOAOH. B pe3epByape mosyuaercst pacTBoOp Kpe-
MOCTBIO OKOJIO 25 %. Jlanee pacTBOp HACOCOM MOAAIOT B (DMIIBTP COJIEHOTO pac-
TBOpa, 3aTeM B 0ak, rae pazbasisior 110 §...10 %, u Tem ke HacocoM — Ha pere-
Hepauuio. Ha myTu k GuisTpy 4acTo ycTaHaBIMBAETCSl CTPYHHBIN ammapar Iuis
KOPPEKTHPOBKH TTOJIa4H pacTBOpa Tpedyemoii koHueHTpamuu (6...8 mwm §...10
%).

Hunamuxa pabomvl ¢unbmpa 3aKI09aeTCS B TOM, YTO BECh CJION KaTHOHU-
Ta CBEpXY BHM3 YCIIOBHO JIEJIIT HAa TPU TOPU3OHTAIIbHbBIE 30HBI: UCTOLIEHHOTO,



pabouero u cBexero kaTnoHuta. [Io Mepe paGoTsl GHUIBTpPa CI0I HCTOMEHHOTO
KaTHOHHTA YBEIMYMBACTCS, 30HA pabOTAIOMIET0 KATHOHNTA OITyCKaeTcs, a CIOH
CBEXKEro KaTHOHWUTA CTAaHOBHUTCS Bce Oosiee TOHKMM. [loka cymiecTByeT 30Ha
CBEXEro KaTHOHHTA, (GUILTP BBIIAET BOAY CO CTAaOMIBHOM OCTAaTOYHOMN XKECTKO-
CTBIO.

Korna 30Ha cBexero KaTHOHHWTa HMCYE3aeT, CTAOMIBHBIH HEPHOI PabOTHI
¢bupTpa 3aKaHYMBAETCSA, OH HAUMHACT BBLIABATh BCE OOJiee JKECTKYIO BOAY, U B
3TO BpeMs (pUIbTp HEOOXOOMMO MEPEKPHITh M BOCCTAHOBUTH €T0 PEaKTHBHYIO
CHOCOOHOCTh. B MOMEHT 1OJTHOTO MCTOIIEHNUS 30H CBEXEro W pabodyero KaTHo-
HUTa KECTKOCTh BOJIbI, BBIIABAEMOW (DHIBTPOM, CTAHOBHUTCSI PABHOM KECTKOCTH
HMCXOJHOH BOJBI.

OkcrutyaTanusi KATHOHUTOBOTO (DMIIBTpa CBOIMTCS K ITOCIIEIOBATEIEHOMY
MIPOBEICHUIO OTEPALNiA: B3PBIXJICHHS, pETeHEPAIH, OTMBIBKH U yMATUCHUSI.

Bspuixnenue. B mponecce 3KcIulyaTalliil KATHOHUTOBASI Macca YIIOTHAETCS
n 3arpsi3EseTcs. s B3PBIXJICHNS M OYHCTKH CIEXABIICHCS MAacChl €€ MPOMBbI-
BaIOT BOJIOI CHM3Y BBepX. B3prixiieHune npojosmwkaerca B TeueHue 15 muH. Eciu
[0 UCTEUEHHH 3TOTO BPEMEHH CIIMBHAs BOJA HE CTAHET CBETJIOH, TO MPOMBIBKY
MIPOJIOJDKAIOT 10 MOHOTO ocBemieHus. [Ipu mosiBneHnu B TpyOe ¢ Bomoi ObICT-
poocenaloInX 3epeH KaTHOHUTa MHTEHCUBHOCTD B3PBIXJICHUS CHIKaeTcs. Bony
TIOCJIE B3PBIXJICHUS YAAIAIOT B JPEHAK.

Pecenepayusa. Tlocne B3pBIXJIEHHS U3 COJIEPACTBOPUTENS B KATUOHUTOBBIM
(GUIBTP BIYCKAIOT pereHepaloHHbIH pacTBop B TedeHue 12...15 mmu. Oben-
HEHHBIH pereHepalroHHBII PacTBOpP BHITEKAE€T B OTCTOMHBIM Oak AJIsl Tocie-
IYIOIIEr0 HCIOJIb30BaHMUS Ha NPOMBIBKY (uiubTpa. Ilpu perenepanuu HeoOXo-
JIMMO CJIEUTh, YTOOBI (GHIIBTP OBLT BCe BpeMs 110 HArmopoM, Bo u30ekaHne pas-
PEeKeHHUs B HIDKHEH YacT (QUIIbTpa ¥ Mojcoca Bo3Iyxa B TOJIILY KaTHOHUTA, TaK
KakK BO3/yX, MOMaJarolui B GUILTP, BPEIHO BIMAET Ha KaTHOHUT. Pacxon pea-
TenTa JUIst Cynb(oyTIs mpuMepHo 4 M° Ha 1 M° KaTHOHHTA.

Ommpwiska. [1o OKOHYaHUM pereHepanyuy KaTHOHUTA U3 (QUIbTpa TIIATEb-
HO BBIMBIBAIOT PEr€HEPUPYIOLINE BelecTBa. {1l OTMBIBKH (UIBTPA MPUMEHSIOT
MIPO3PAvHYI0 WM YMSTYEHHYIO BOy 0€3 BCAKMX MpHMeEcEH, C TEMIEpaTypoil He
Boiie 50 °C. @wibTp npoMbIBatoT B TeueHne 25...30 mun. Boay mocie oTMBIBKH
cobuparoT B 0Oak A7 IMOCIEAYIOIIEr0 HCIOJIB30BAaHUA €€ Ul B3PbIXJICHUS
¢ubTpa.

Ymsaeuenue (ocHOBHON pexXnM, KOTOPBIA B 3aBUCHMOCTH OT KayecTBa BOBI
matest 8...30 4). Boga mist yMSrdeHus: MOCTYIaeT B PacHpeeUTeIbHOS YCT-
pOICTBO, fanee NPOXOAUT CIION KaTHOHMUTA, IPEHAKHOE YCTPOWCTBO U OTBOJIUT-
cs1 13 (GUIIbTpa B IUTATENbHBIN Oak (1easparop).

Jnst yMATYEHUS. U CHIDKEHUSI IEJIOYHOCTH MCXOIHOM BOABI TIPHUMEHSIETCS
katronupoBanue (Na; H-Na; Na-NH, u ap.). Beibop MeTona o6paboTKH 3aBUCHT
OT KavecTBa MCXOMHOU BOMBI, TPEOOBaHWN K Ka4eCTBY NMHUTATEIFHOW W TIOMIH-
TOYHOH BOJBI, CHCTEMBI TEIUIOCHAOKEHHS (3aKpPhITasi MM OTKpbITast). OCHOBHbIE
XapaKTepUCTUKH (PUIIBTPOB, MaTepHAIOB, OaKOB, OJIOYHBIX BOAONOATOTOBHTEIb-
HBIX YCTaHOBOK IIPHUBEJEHHI B [12, pa3a. 12].

9.5. Na- ut H-KATHOHUPOBAHUE

Na-KaTHOHUTOBAsI YCTAHOBKA UCIIONB3YETCsl IIPH OTCYTCTBHU B 00padaThI-
BaeMOH BojJie TPYOOIUCTIEPCHBIX M KOJUIOMIHBIX mpumMeceil. [Ipuuem mis mapo-
BBIX KOTJIOB, TpeOyromux Oojee riry0OKOTO yMSTYeHHs], OCYIIECTBIISCTCS IBYX-
cTymneHuyaTast cxema Na-KaTHOHHPOBAHMS, a s TEIJIOBBIX ceTell (BomorpeiiHsie
KOTIBl M TIOANUTKA TEMJIOCETH) JIOCTaTOYHO OJHOCTyNeH4yatoro Na-
KaTHOHHMPOBaHUS. B IByXCTynmeHUYaThIX cXxeMmax yMSATYeHHsS BOJIBI CIIEAyET Ipe-
JlyCMaTpuBaTh HE MEHee YeThIpeX (HMIBTPOB: JIBa — MEPBOU CTYIICHH, OIUH —
BTOPOM M OIHMH — Pe3epBHBIN, pabOTAIONMINI B MIEPHOJ PEreHEepallid OCHOBHOTO
(UIBTpa WM pEMOHTA OJHOTO U3 (DHIBTPOB.

Na-xamuonuposanue. PactBopeHnsle B Boje conmu Ca u Mg npu ¢punbTpa-
LUK Yepe3 KaTHOHWUTOBBIN MaTepruan OOMEHHMBAIOTCS Ha KaTHOHBI Na u o0pasy-
10T B YMSITY€HHOW BOJIE HATPHEBBIE COJIM, HMEIOIINE XOPOIIYI0 PaCTBOPUMOCTD B
Bozie. [Ipu aTom yBenmumBaercs menounocts (NaOH) xoTiioBoit Bogs! u cozep-
xaHue CO,. Ilpu ogHOCTYHmeHuYaTOM WIM MapayIeIbHOW CXeMe YCTaHOBKH
(GUITBTPOB KECTKOCTh BoAbI cHibkaercs o 0,05...0,1, a mpu AByXCTyneH4aToun
i nocienosarensHoi — 10 0,001 mr-sks/kr. Pereneparmro ¢puisTpoB ocymie-



CTBIAIOT 6...8 %-HbIM pacTBOopoM noBapeHHOH comu (NaCl) i nepBoii cryre-
uHu u 8...10 %-npIM pacTBopoM NaCl 1 BTOpO# CTyTIEHH.

CHIDKEHHE IIEeNOYHOCTH BOJBI JOCTUTAETCS YCTaHOBKOW aHMOHHUTOBBIX
GUIBTPOB, 3arpykeHHbIX aHHOHUTOM (AH-2®), umu npuMeHeHneM YaCTUYHOTO
Na-KaTHOHHPOBAaHMA: OJHA YAaCTh UCXOIHOW BOJBI MPOIYCKAaeTCsl dyepe3 (GpHiIbT-
PHI, @ OcTalbHasl HampaBisieTcsl B 0aK ¢ MUTAaTENLHOM WM yMATYEHHON BOJOW B
ob0xon ¢uibrpa. s cHmkenus coaepxkanust CO, MPUMEHSIOT JekapOOHU3aTO-
PBI, 3alI0JTHEHHBIE KoJblamu Pammra.

H-xamuonuposanue. Tlpumensiercs U TITyOOKOTO CHIDKEHHSI CYyXOro oOc-
TaTKa ¥ IIEeIOYHOCTH. V3 BoabI yranstoTes Bce conu skectkoctd Ca u Mg, HO B
BOJIE IOSABISIETCS SKBHBAIEHTHOE KOJIWYECTBO CEPHOH, COISTHOW W APYTUX KH-
CJIOT, IPUCYTCTBHE KOTOPHIX HEXKENATeIbHO, U OHH HEUTPAIN3YIOTCS IETI0UYaMH,
oOpasyrouMucs Tpu HaTpUi-kaTHOHUpoBaHWH. llosTomMy Boma mocie H-
KaTHOHHUPOBAHUSI MOXET OBITh HCIIOJIb30BaHA TOJILKO BMECTE C BOJOH, IpOLIE-
meit Na-katnonuposanue. [Ipy mocnenoBarensHON cXeMe YCTaHOBKH (DHIIBTPOB
BOJIa BHayalle MOJHOCTBIO MPOXOAUT H-KaTnoHMpoBaHMeE, a 3aTeM, OKUCIICHHAs,
noctynaer B Na-KaTHOHUTOBbIE (QUILTPEL. MeXTy HUMH yCTaHAaBIHMBAaeTCA [ie-
KapOOHHM3aTOp Ui yAalIeHHs YIIeKHciaoTel. Ilpm mapamrensHoOl cxeme Boaa
MIPOXOJMT Yepe3 (HIbTPHI IBYMs TapaliebHBIMU TIOTOKaMH ¥, CMEIINBAsCh B
HYXHBIX TPOIOPLUSX, MOTy4aeTCsl yMsST4eHHas BOAA C ONpPEIEIICHHON M Tpe-
Oyemolii skecTKocThI0. Perenepanus H-kaTnoHHTOBOTO (pHUIBTpa MPOU3BOAWUTCS
1...1,5 %-HbIM pacTBOPOM CEPHON KUCIIOTEHI.

9.6. TEADPAIIMS MMATATEJIBHOM BO/IbBI

Bona u xonzpeHcar coaepxkar pactBopeHHbIe ra3bl (O,, CO, u ap.), KOTo-
pBI€ BBI3BIBAIOT KOPPO3HIO CTEHOK KOTJIOB, YBEJIMUYHBAIOUIYIOCS C MOBBIILICHUEM
naBneHus napa. Jis yaneHus ra3oB U3 MUTATEIbHOW BOJIBI MPUMEHSIETCS decd-
3ayus, Wn deaspayusi. Hanbonblee puMeHEHNE UMEET TePMHUYECKUI crloco0
Jlerasalum, KOTOpeIid ocHOBaH Ha cBoiicTBe O, 1 CO, CHIKATh CTENEHb PacTBO-
PUMOCTH C TIOBBIIICHHEM TeMIeparypbl BOAbl. [IpH KHIEHHH PAcTBOPUMOCTD
9THX Ta30B B BOJIE CHIXKaeTcs 110 Hylsl. OOBIYHO HMCHOIB3YIOT CMEIINBAFOIIIE
JleadspaTopbl, B KOTOPBIX BOJa HarpeBaeTcs 10 TeMIlepaTyphl HachleHus. B 3a-
BHCHUMOCTH OT JaBJeHHs OHHM ObIBaioT: BakyyMmHbIe (0,3...0,9 ara), atmocdep-
ueie (1,05...1,2 ara), Beicokoro maBieHus (3,5...12 ata).

B KOTeNbHBIX ¢ MapOBBIMH KOTJIaMU OOBIYHO yCTaHABIMBAIOT CMEUIMBAIO-
e aea’patopsl atMocgeproro Tuma JA nmu JICA, ocHOBHBIE XapaKTepPHCTH-
KM KOTOPBIX TIpUBeeHs! B [12, Tabm. 12.37, 12.38].

YMsirdeHHas Bojia mocie KaTHOHUTOBOTO (PMIIBTPA, a TAKKE HE 3arpsi3HeH-
HBIA KOHJCHCAT OT MApOBBIX TEINIOOOMEHHHKOB U JPYroro 00OpyIOBaHHS IO-
JIAIOTCSl B BEPXHIOIO YacTh KOJIOHKH Jlea’spaTopa, OTKy/a Iocie0BaTeIbHO, de-
pe3 TOPU30HTALHO YCTAHOBJICHHBIE JbIPUAThIe TAPEIKH CTPYHKAMH CITUBAIOTCSI
B muTaTenbHbd Oak. [Tap momaercsi CHU3Y KOJOHKH U, HANpaBISLSICh BBEPX, IMO-
JIOTpeBaeT BOAYy A0 KWMNEHWs. BrinenuBIIMecs: n3 BOABI ra3bl BMECTE C MapoM
ynansrores B atMocdepy (Bbimap). KonoHka cHaOxeHa THAPO3aTBOPOM, HE JO-
MYCKAIOIIUM MOBBINICHHSI WIIN TOHW)KEHHUS IaBICHHUS.

[MuratenbHbId Oak-nea’dpaTop AOHKEH HUMETh S(PQGEKTHBHYIO TEIUIOBYIO
M30JISILIMIO, @ Te0Ie3nYecKasi BBICOTa €r0 YCTaHOBKHM He MeHee 7...10 M i co3-
JIaHUs1 TIOATIOpa BOABI BO BCAChIBAIOIIEM NaTpyOKe mUTaTenbHOro Hacoca. [Ipu
paboTe IHTaTENFHOTO Hacoca Ha €ro BcachlBalolieM narpyOke co3maercst paspe-
JKEHHUE U 3TO MOXKET NPUBECTH K 3aKUIAHUIO HAIPETOH BOJIBI, PACCIIOCHUIO TTOTO-
Ka, YTO MPHUBOJUT K SIBIICHUIO KaBUTAIIMU U HETOJIaJKaM Hacoca.

B KOTENbHBIX C BOAOTPEHHBIMU arperaraMu OOBIYHO YCTAHABIMBAIOT BaKYy-
YMHBIE Jlea’paTopsl, TEMIepaTypa HachleHHs Bofsl B KoTopbix 70...75 °C noc-
TUTAETCS TITEM CO3/J[aHUS Pa3PEKEHHsI C MOMOIIBIO BOJOCTPYHHOTO 3KEKTOpa U
LUPKYJSIIAOHHOTO Hacoca. OCHOBHBIE XapaKTEPHCTHKH KOMIUIEKTYIOIINX H3JIe-
JUH 1 BaKyyMHBIX JIea’spaTopoB MpuBeAeHH B [12, Tabm. 12.35, 12.36].

B KOMOWHMPOBaHHBIX KOTENBHBIX, 00OPYZOBAaHHBIX OJHOBPEMEHHO Mapo-
BBIMU M BOAOTPEHHBIMH KOTJIAMH, TUI Jiea’spaTropa ONpeessieTcs MoCie TeXHU-
KO-9KOHOMHYECKOTO CPABHEHHUSI BAPHAHTOB.

9.7. MPOAYBKA KOTEJIbHBIX ATPET'ATOB



B napoBoil koTesn nocrynaer BoJa, a BBIXOJUT ap, KOTOPBIN MPaKTUYECKU
HE COIEPKUT MPUMECEH, NOITOMY KOHLIEHTpalMs COJIEH B KOTJIOBOM BOJE BCE
BpeMsi Bo3pacTaeT. 11l KOTJIOBOH BOJIBI CYIIECTBYIOT HOPMBI COJIECOAEPIKAHUS H
menoyHocTH [11], 1 i moaaep:kaHus UX B 3aJaHHBIX Mpeenax OCyIIeCTBIS-
eTcs MPOJYBKa, T.. yIAISeTCs 9acTh BOJBI M3 KOTJIA M 3aMEHSAETCS MUTATEIbHON
Bos1oH. KOHCTPYKTHBHO 3TO BBIOJNHSETCS B BUAE TPOKIAJKK BHYTpH OapabaHa
nepdopupoBaHHOil TpyOs! nuamerpoM 20 MM. BennunHa npoayBKH 3aBHCHT OT
KadecTBa BOJPpI, a MMOTEPH TEIIOTHI ¢ MPOAYBKON HE JOJKHBI mpeBsimath 10 %
MIPOU3BOINTEIHHOCTH KOTJIA.

Henpepbisnyio npo0dysxy BBIIOJIHSIIOT U3 TEX Y4aCTKOB BepxHero OapabaHa,
r7ie KOHIIEHTpAIMs COJiell B KOTJIIOBOW Boje HamOobmas. HenmpepbiBHas mpo-
JTyBKa ITPOM3BOANTCS M3 BEpXHEro OapabaHa KOTiIa B pacIIMPHUTEINh (Cernaparop)
HENPEPHIBHOIM MPOAYBKHU. 3a CUET CHIDKEHUS AaBJIEHHS MPOAYBOYHOW BOJBI OT
pabouero B kotensHOM arperate g0 0,12...0,15 Mlla oHa Bckumaer B pacIIupu-
TeJIe W PasJesieTcsl Ha OCTATOYHYIO BOJXY W Iap BTOPHYHOTO BCKMmaHus. Ilap
OTBOJUTCS B TEPMHYECKHUIl Z€a’paTrop, a OTIEIHMBIIASCS BOJA HANpPABISIETCS B
TEIIO0OMEHHHK ISl TOJOTrpeBa MCXOIHOM (ChIpoi) Bozbl mepen (uibTpamu
BOJOMOATOTOBKH. OTHOaB TEIUIOTY, KOTJIIOBas BOAA (C BBICOKMM COMAEpPKAHHUEM
cojield W mienoueil) mocrynaer B kosojnen (06apOoTep), KOTOPBIA CITY>KUT JUIs
IpueMa M OXJIaXICHUs BCeX APEHAXHBIX Bol. B Gapborep Tarke monmarmT Xo-
JIOJHYIO TEXHUYECKYIO BOAY AJIS OXJIAXKAEHHS BeeX cToKoB 10 60 °C, mocine uero
CMeCh HJIET B IpeHax (KaHaIU3alIHIo).

JlaGopaHT mepuoAndeckr oTOMpaeT MpoObl KOTIOBOH BOABI HA aHAIN3, YC-
TaHABJIMBAET KOJIMUYECTBO COJIEH M, €ClIM WX OOJbIIe HOPMBI, 00s3bIBaET orepa-
TOpa yBEIMYHUTh HEMPEPBHIBHYIO MPOAYBKY 32 CUET JOMOJIHUTEIBHOTO OTKPBITHS
UTOJIbYATOr0 BEHTHJIS, YCTAHOBJIEHHOTO Ha IPOJYBOYHOM JMHUH. B mapoBbIx
KOoTHax co crymeHdatsiM ucmapenueMm (IAKBP-20, JE-25 u np.) menpepsiBHas
MPOJIyBKa MPOU3BOJIMTCS W3 COJIEBOTO OTCEKa M BBHIHOCHBIX IIMKJIOHOB. B coBpe-
MEHHBIX KOHCTPYKIMSX IapOBBIX KOTJIOB IapONPOM3BOIAUTENBHOCTRIO 0 10 T/4
HEeTIpepBIBHAS MPOIyBKa COBMEIIEHA C TIEPUOANIECKOM.

Ilepuoouueckas npodyexa TpeqHA3HAUCHA Ul yJalleHUs IIaMa U3 HIDK-
HUX 0apa0aHOB M BCEX HIDKHUX KOJUIEKTOPOB, a MEPHOIUYHOCTb U IPOFOIIKH-
TEJIBHOCTh BBINYCKAa BOJbl YCTaHABIMBAETCS PEXUMHOW KapTod Komia. Boxmy
MIEpHOANIECKON TPOYBKH TaKKe cOpachIBaloT B GapooTep.

Ilopadok nepuoduueckoti npodyexu. Ilepen HaganoM NpoyBKH aBTOMAaTH-
Ka TEepeBOANTCS Ha IWCTAHIIMOHHOE YNPaBJIECHHE, KOTEN 3alMTHIBACTCS BOMOM
BBIIIIE CPETHETO YPOBHS, TOpeHHe cHIpKaercs. [leproandeckyro IpoayBKy Mpo-
BOJISIT TIOCIIEIOBATEIBHO JUIS KaXKIOW TOYKH JIBa OllepaTropa — OJIUH CIECIUT 3a
YPOBHEM BOJIbI B KOTJIE U TIO1a€T KOMAaH bl APYTOMY.

Bragane OoTKpBIBAaIOT JadbHUKA OT KOTJIA BEHTHIIb, a 3aTeM ONMKHHAN (71t
n30eXKaHusl TUAPABIMYECKOrO ylapa TpyOOIpoBoJa), M IMOCIEIHUM BEHTHIIEM
peryimpyercs mpoayska. Hanpumep: npogyBka ycTaHOBJIEHa B TedeHHE | MuH,
cienoBaresibHO, ocie 30 ¢ MepBBI BEHTWIb OT KOTJIA 3aKPHIBAIOT Ha ISATh-
IIECTh CEKYHJ, a 3aTeM CHOBA OTKPHIBAIOT, YTOOBI 00IIasi MPOJOIKUTEIFHOCTD
Obuta He Oosiee 1 muH. Ilocne OKOHUYaHHMS MPOMYBKH 3aKpPBIBAIOT ONIKHUN OT
KOTJIa BEHTHWIIb, a 3aT€M JANBHUI, T.e. B 00paTHOU mocienoBareapbHOCTH. [110T-
HOCTb 3aKpBITUsS BEHTHUJEH mpoBepsiercs yepes 10...15 MuH myTem onpeneneHus
TEMIIepaTypbl TPyOOIPOBO/Ia MPOIIYIBIBAHKEM PYKOW (TBUIBHOM CTOPOHOM Jia-
noun). Ecnm Tpy0Oa mocie BeHTHIIEH XOIoIHast, OHM HE MPOITYyCKAIOT, a €CJIN To-
psigasi, To He0OXOIMMO KPaTKOBPEMEHHO MPOIYTh KOTEN BEHTHIISIMH JUIS yaJe-
HUA U3-I10A KJIallaHOB OKaJIMHbI MJIM HAKWIIU. Pe3yanaTb1 MMPOAYBKU 3aHOCAT B
KypHaJ.

9.8. CTYIEHYATOE UCITAPEHUE

Crynenuaroe ucnapeHue — 3pGeKTHBHBIN METOJ MTOIYyYSHHS BRICOKOTO Ka-
YecTBa Iapa MpH HEOOJNBIINX pacxo/ax MpoayBKH OapabaHHBIX KOTIOB. Cymil-
HOCTB 3TOTO METOJIa COCTOUT B pa3AeieHHH BOTHOTO 00heMa 6apabaHOB KOTIIA 1
napooOpazyromuX OUPKYISLHOHHBIX KOHTYPOB Ha JBa WIH TPH HE3aBHCHMBIX
orceka. [Togadya Bcell muTaTeNIbHON BOJBI MPOU3BOIUTCS JIMIIE B TEPBHIH, YNC-
TBI OTCEK, a OTBOJ BOJBI B MPOAYBKY — M3 MOCIEIHET0, cojeBoro orceka [11].
[Tpn 5TOM KOHIEHTpaLUs MPUMECEH B BOJE HAPACTAET OT COJICCOACPKAHUS ITH-



TaTeIbHOW BOJBI 10 COJECOAEpX aHUs NPOAYBOUHOM BoAbl. Ilap, BblmaBaeMblil
YHUCTBIM OTCEKOM KOTEIBHOTO arperara, OyJeT XOpomIero KauecTna.

9.9. TPYBOIIPOBO/Ibl U MUTATEJIbHBIE YCTPOMCTBA

TpyOonpoBoabl TOJDKHBI OBITH CTAIBHBIMH, OSCHIOBHBIMH M COEIUHSATHCS
Ha cBapke. ApMaTypa coeauHsiercst Ha (iaHiax wim pe3roe. MydToBbie coenu-
HEeHHUs JoImyckaroTcs nmpu quamerpe MmeHee 50 M. [luratensHbie TpyOOTIPOBOIBI
MIPOEKTUPYIOTCS B JBE JIMHUH — pabOUyI0 U PEe3epBHYIO, a HAPOMPOBOJIBI OT KOT-
JIOB — OJMHAPHBIMH, C KOMIIEHCATOpaMH (Il KOMIICHCAIIMU TEeMIIEpaTypHBIX
YIAJTUHEHUH ).

TpyOonpoBoIbl JOJKHEI HMETh HETIOJBIIKHBIE M CKOJIB3SAIINE OMOPHI; YK-
soH He MeHee 0,001, a paccTosHuE OT M30JIMPOBAHHON MOBEPXHOCTH 10 CTEHBI
Wi 000pYyIOBaHMs JOJDKHO OBITH He MeHee 25 MM. [IpeHaxk mapompoBoja ocy-
IIECTBISAETCS PU TOMOINM KOHJCHCATHBIX TOPIIKOB MM KOHIEHCATOOTBOIYH-
KoB. JIisl yMEHBIICHUS TEIJIOBBIX MOTEPh MapOIPOBOABI W3OJIUPYIOTCS TEILIO-
U30JIIMOHHBIMY MaTepHaaMu.

TpyOonpoBoabl mapa W ropsdeil BOABI AOIDKHBI OKPAIIMBATHCS IO BCEH
JUIMHE B pPa3HbIE I[BETA, IOMUMO 3TOTO Ha HUX HAHOCATCS LBETHBIE KOJbIa [5,
Tabm. 11].

[TuTranre mMapoBBIX KOTJIOB MOKET OBITh TPYMNIIOBBIM C OOIIMM ITHTATENb-
HBIM TPyOOIPOBOIOM M MHAWBUAYaIBHBIM — JJISI OAHOTO KOTha. Jlyis muraHus
JIOITYCKAeTCsl MPUMEHEHNE [IEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB C AJIEKTpUYe-
CKUM IPUBOJIOM, [IEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB C IAPOBBIM IMPUBOIOM,
MapOBBIX WH)KEKTOPOB, HACOCOB C PYYHBIM MPUBOIOM, @ TAK)KE MOXHO HCIIOJb-
30BaTh BOJOIIPOBOJIHYIO CETh, €CIIH €€ JIaBJieHNe NpeBbIaeT pacyetHoe Ha 0,15
MlITa.

Ha xopmyce nHacoca nomkHa OBITHh TaONMYKa C yKa3aHWEM 3aBOJA-
M3rOTOBUTEINS (TOBApHBIMA 3HAK), HOMEpa, HOMHHAIBLHOH MMoJIauu, 4ucia 00opo-
TOB, TEMIEPATyphl BOJBI NIEPE] HACOCOM, MakcuMaibHOro Hamopa. Ilogaya on-
HOTO THTATEJFHOTO YCTPOMCTBA JIOJDKHA COCTAaBIATH He MeHee 110 % HoMmE-
HaJIbHOM NPOW3BOJUTENHFHOCTH KOTJIOB C YYETOM pacxoja BOIBI Ha MPOIYBKY,
peryJMpoBaHHe TEMIIEPaTyphl Iapa B PeIyKIHOHHO-OXJIaAUTEIbHON yCTaHOBKE
(POY), BO3MOXHBIX ITOTEPh BOJBI WX Tapa.

Hamop, coznaBaemblii HacocoM, NODKEH oOecrieunBaTh IMHTaHNWE KOTiIa BO-
oW Tpu paboyeM NaBIEHUH C YYETOM THIPOCTATHYECKOW BBICOTHI U TIOTEPH
JIABJICHUSI B TPaKTe MUTATEIbHOM BOJBI (KOTJIA, PETyIMPYIOILEro YCTpOiicTBa U
T.1.). [ muTaHus NMapoBBIX KOTJIOB JIOJDKHBI OBITH YCTAHOBJIEHBI HAcCOCHI C
AIIEKTPUYECKUM TPHBOJIOM M PE3EPBHBIE: C AJIEKTPOIIPHUBOJOM, a TAKXKE C Mapo-
BBIM NPUBOJOM MPOU3BOIUTEIHHOCTHIO HE MeHee 50 % pacuetHoil. [{na Bomo-
TpefHBIX KOTJIOB JOJDKHO OBITh HE MEHEE NBYX MOJIHUTOYHBIX M ABYX CETEBBIX
(UMPKYJSAIMOHHBIX) LIEHTPOOEKHBIX 3JIeKTpoHacocoB. [IpoBepka HcCIpaBHOCTH
PE3EPBHBIX, MUTATENbHBIX HACOCOB OCYILIECTBISETCS MyTEM MX KPaTKOBPEMEH-
HOTO BKITIOYCHHUS B paboTy.

Yempoticmeo u paboma yenmpobeoicnozo Hacoca. PabotaeT 1o IpUHIHAITY
LEHTPOOEKHON CHIIBI, KOTOpas 3acTaBisieT BOJAY JBUTAThCS MEXIY JOMaTKaMU
10 HAIIPABJICHHUIO OT Baja K OKPY)KHOCTH KOpITyca, IIPU 3TOM B IICHTPE JOMACT-
HOro pabouero Koieca co3maeTcs paspexenue. IIpu BpamieHnn Bama Boja U3
KaHaJIOB JIOIACTel HEMpephIBHO OTOPACKIBAETCS IEHTPOOESIKHOI CHIIOHN K KOPITY-
Cy, @ Ha €€ MEeCTO 4Yepe3 BCACBIBAIOIIMI MaTpyOOK IMOCTymaeT Apyras Boja. M3
HarHeTaTeIbHOT0 MaTpyOKa BO/Ia BEIXOJHT IO/ IaBICHHUEM.

Hacoc coctout u3 Kopryca, Baia, IMOAINIMITHAKOB, JIOMACTHOTO Paboyero
KoJieca, CaJlbHHKa, BCACHIBAIOIIETO M HarHeTaTelbHOro marpyOokoB. Ha Bcachl-
BAaIOIIEM M HAarHeTaTEeIbHOM MaTpyOKax yCTaHOBICHBI 3aJIBIKKHU. Ilepen pabo-
TOW IIEHTPOOEKHBIM HACOC JOJDKEH OBITH 3aII0JHEH BOJIOH, IS Yero Ha HarHeTa-
TeJIbHOM JIMHUY yCTaHABJINBAIOT BOPOHKY C BEHTHJIEM.

Tlopaoox nycka:

1) 3aKpbITh 33/IBUWKKY Ha HarHETaTeIbHOW JINHNY;

2) OTKpBITH 3aJIBUKKY Ha BCACBIBAIOIIEH JIMHUM;

3) BKIIOYUTbH KHONKY ITYCK» 3JIEKTPOABUTATEIS;



4) xorma »>MeKTpoJABUTaTENb HabepeT 000pOTHI, OTKPHITH 3aIBIDKKY Ha Ha-
THETaTeNIbHOM JTMHUH ¥ yOeINTHCS 10 MAaHOMETPY B IOCTATOYHOM JAaBJICHUH.

Ocmanoeka nacoca:

1) 3aKpbITh 3aIBIKKY Ha HATHETATEIbHON JINHUH;

2) BBIKITFOYUTD HIIEKTPOABHUTATENH KHOMKOHM «CTOI;

3) 3aKpbITH 33/IBIKKY Ha BCACHIBAIOIIEH JIMHHH.

OOcny)xuBaHHE 3aKIIOYaeTCsi B HAONIOAEHWM IIOKa3aHWH MaHOMETpa Ha
BBIXOZIE M TEMITEPaTyphl MOIIIUITHUKOB, CBOEBPEMEHHON MOATSKKE TalKN BTYII-
K1 CaJbHUKA, a ITPY CHIBHOM IIIyMe W BHOPAIMK HACOC CIIEAYET OCTAHOBUTD.

Bozmooicubie neucnpasrnocmu:

1. Hacoc He mogaeT Boay B KOTEN — HET BOJIbI B MUTATEILHOM OaKe; MOTOP
BpamiaeTcs B 00paTHyI0 CTOpOHY (TiepemnyTansl (asbl); 4epe3 CaTbHUK MTPOXOJHUT
BO3/1yX; YHaJl JUCKU 33JBWKKH; HE OTKPBIBAETCS OOpATHBIN KIalaH; MOBBICH-
Jlach TeMIIepaTypa BOJbI Ha BBIXOJE (BOAA BCKHUIIAET B HACOCE).

2. Hacoc BuOpupyeT W IIyMHUT — HE OTIEHTPHPOBaHA My(Ta Ha Baly Ha-
coca W 3JIEKTPOJBUTATENsI, U3HOIEHBI MOAIIMITHUKA WM HET CMasKH, IUI0XO0e
KperuieHne ¢ pyHAaMeHTOM HIIH paMoii, pa3danaHcHpoBaHO pabouee KOJIeco Wil
OHO W3HOCHJIOCH, WJI B HETO TIOTaJI TOCTOPOHHUH MPEeIMET.

Jnst co3manus BEICOKHX JAaBJICHUH IMTPUMEHSIOT HACOCHI MHOTOCTYIIEHYAThIC
(tuna IIHCT') — Bozia ¢ maBiieHHEM IOCTIe IEPBO CTYIEHU MOJAeTCs BO BTOPYIO,
IZie JaBJICHUE YBEINYNBAETCS, 3aTEM B TPETHIO CTYINEHb U T.A. B pe3ynbraTte Ha
BBEIXOJIE aBjeHHe Boabl gocturaet 20 Mlla.

9.10. TOIIJIMBHOE XO3SMUCTBO KOTEJBbHOM

1. I'a3onpoeoovt komenvHplX.

I'opoackue ra3onpoBoabl B 3aBHCMMOCTH OT JaBJIeHHSI ObIBAIOT: HU3-
koro — g0 0,005 MIla (0,05 KF/CMZ), cpeanero — ot 0,005 go 0,3 Mlla
(0,05...3 kr/cm?), BoIcOKOTO MaBienus — ot 0,3 o 1,2 MIIa (3...12 kr/cm?).
I'azonpoBoab! BBOAATCA B KOTEJIbHYIO JH0O B CMeKHOE C Hell MoMelieHue
NPU YCJIOBHH COETMHEHMsI NX OTKPBITHIM nmpoemoM. Ha BBoae razonpoBoaa
BHYTPH KOTeJbHOIl (B J0CTYITHOM MecTe) YCTAHABJIMBAKT OTKJYalolee
YCTPOICTBO (3aABHKKY WJIHM KPaH) M 3arJIylIKy (1718 HpPOBeJAeHUS PEMOHT-
HBIX padoT WK KOHCEPBALMH KOTeJILHOI).

J1d ra3onpoBOJOB MCIOJB3YHT OeCHIOBHBbIC MJIM 3J1EKTPOCBAPHBIE
TPYObI, KOTOpbIE MOCJIe OKOHYAHHSA MOHTAa’a M MCHBITAHUI OKPAIINBAIOT
MaCJASHbIMH KPacKaMH B JKeJThIii WJIH CBeTJI0-KOPUYHEBBIH IBET.
IIpoxsiaaky razonposoaos ciaeayet npou3BoauTh coriacno CHull. Ha razo-
NMpOBOJe  YCTAHOBJEHBI: MAaHOMETP C  TPeXXOJOBbBIM  KPaHOM,
raoperyJasitopuas ycranopka (I'PY), y3en wu3mepenusi pacxoja rasa,
ra3oBblii KOJUIEKTOP C OTBETBJEHHSIMM HAa KOTJbI, HNPOAYBOYHBII
TPYOONIPOBOA C KPAHOM, KOTOPbIH BLIBOAAT BHE 3aHUSl KOTEJIbHON Ha
BBICOTY He MeHee 1 M 0T KapHH3a KPbIIIU A5 0€30MACHOr0 pacceMBaHUs
rasa, a KOHUbI 3aru0aloT IS 3a1UThI 0T AaTMOC(EePHBIX 0CAKOB.

Ha oTBeTBJICHMH OT ra30BOI0 KOJIJIEKTOPAa KOTEIbHON K KaKAOMY KOT-
JIy YCTAHABJIMBAKT IVIABHOE OTK/IIYa0INee YCTPOICTBO, a mepe KaxIoi
ropeikoii — paboyee OTKJIKYaWIIee YCTPOcTBO. 3a OTKIYAILIIUM YyCT-
POIiCTBOM KOTJIa PacmojiaraloT MCHOJHUTEIbHBIH MEXaHNU3M aBTOMATHKH
Oe3omacHoCTH (OTCeYHON KJamaH), KOTOpbIi o0ecneynBaeT NMpeKpalleHue
MOJa4YH ra3a KO BCeM ropejIkaM KOTJa NMPH HeJOMyCTHMOM OTKJIOHEHUH
AaBJIeHHs Ta3a OT 3aJaHHOT0, yTacaHWH IUIAMeHH XO0Ts OBl 0JHOI TropeiKH,
HapPYUIEHNH TSATH U MPeKpalleHN! MOCTYIVIEHHsI BO3AyXa.

CxeMolif Tra3ompoBOAOB IIpeAycMaTpUBaeTCd NPUMEHEHHE KOHTPOJIBHO-
n3MepurenbHbix npudopos (KUII) nnst m3mepeHus NaBlieHHs Ta3a W BO3IyXa
repesl TopesKaMy U pa3pekeHHsl B TOIKE, KOTOpPbIE YCTAaHABIMBAIOT B YI00HBIX
JUIs HaOJIIOEHHUS MecTax, a Ha OTBOJAX K IMpHUOopaM — OTKIIOYArOIIHe YCTPOH-
cTBa (Ta3oByI0 apMarypy).

2. T'azopezcynamopHule nyHKmbl U YCHMAHOBKU.

Tazoperynsropasriii myHKT (I'PIT), Tasoperymstopras ycranoBka (I'PY) mmu
mkagpHOH razoperynatopabii myHKT (ILIPII) mpemna3sHaueHBI IUIs: CHIDKEHHS
JTABJICHXS Ta3a 70 33JaHHOTO 3HAYEHUS; MOJAEPKaHNS 33laHHOTO JTAaBJICHUS BHE
3aBUCUMOCTH M3MEHEHUs JaBJIEHUS U pacxoja rasa Ha Bxoxe B I'PII wmu I'PY;



MIPEKpaIleH:s 10a4u ra3a MpH IOBBILICHUH WM MOHIKEHUH €ro JIaBJICHHS
nociie I'PIT mnu I'PY cBepX ycTaHOBIEHHBIX HOPM; OUMILEHHUA I'a3a OT MEXaHU-
yeckux npumMmeceil. @ynkiuu, Beinonssemsle ['PY, T'PIT u IIIPII, onquHakoBel, a
OTJIMYUSA UX CIEAYIOIIHE:

o [PV pasmeraercss B KOTEIbHON M TpEIHA3HAYCHA [T Ta30CHA0KCHUS
KOTJIOB WJIM arperatoB, pacliojIOKEHHBIX B OJHOM MJIM CMEXHBIX ITOMEIICHHSX,
COCAMHEHHBIX OTKPHITHIM JIBEPHBIM ITPOEMOM;

e ['PII pa3memniaercss B OTAENBHO CTOSINEM 3[aHUM HAa TFOPOACKHX ra3o-
pacIpeAeInTEeNbHBIX CEeTSIX WIH 00bEKTax;

e [IIPIT pa3memaroTcs B METALTHIECKUX ITKadaxXx CHAPYXHA KOTEIBHOU
WIN B IOMEIEHUH, BCTPOEHHOM B KOTEIIBHYIO.

B I'PII ycraHaBauBarOT KOHTYpP 3a3€MJIEHMS, MOJIHMEOTBOJ U IOYKapHBII
HUHBEHTApb.

Bentumsamus momemienus ['PIT wnu T'PY npomkHa OBITH €CTECTBEHHOM,
obecrieynBaromell TpeXKpaTHBIM Bo3ayxooOMeH. [IpuTok cBexkero Bo3myxa
OCYILECTBIIICTCS YEPE3 JKATO3UUHYIO0 PELIETKY, a BBITSDKKA — Uepe3 peryyupye-
MBI pedIIeKTOp B MEPEeKpHITHH WK uepe3 ¢pamyru. ['a3oBoe obopymoBaHue
I'PII BrurowaeT B ceost:

e GUIBTP U OYHMCTKH ra3a OT MEXaHWYECKUX MpUMeceH (ceTdaTsii THIa
OI", BOJIOCSIHOM, BUCITMHOBBIN ¢ KoJbIlaMu Paiura);

® [IpedoXpaHUTENbHBIN 3amopHB Kkianad (am3koro IIKH u BeICOKOTO
[IKB nmaBmieHus), aBTOMaTHYECKH OTKJIIOYAIOIINH ITOady Ta3a MOTPEOUTEIsIM B
ClTyyae BBIXO/Ia M3 CTPOS PEryJIsiTopa JaBlIeHNUs rasa;

e perynsatop nasienus rasa (P wiu PJIVK), cHkaromuii 1aBjicHue raza
1 aBTOMAaTHYECKH ITOJIEPKUBAIOIINI €ro Ha 3aJJaHHOM YPOBHE;

® TIPENOXPAHNUTEIHHO-COPOCHOW KJamaH (TUAPABIMYECKUH PBIYaXKHO-
IPY30BOH, NMPYKUHHBIH MM MEMOPaHHO-TIPYKUHHBIN) JUIsS CTPaBIMBaHUS B aT-
Mocdepy raza U3 ra3omnpoBoja 3a PerysiiTopoM, B CiIydae KPaTKOBPEMEHHOI'O
TIOBBINICHUS aBJICHUSI B HEM IIPH PE3KOM YMEHBIICHUH pacxoa rasa moTpeOu-
TEeJSIM WM BHE3aITHOM TOBBIIICHUH JTaBIECHUS Mepe]l PeryIsaTopoM;

e MaHOMETpBI JJIs 3aMepa JaBieHMs raza Ha Bxoae u Beixoxae u3 I'PII,
¢unbTpe u Oaifmace.

OcHoBHas IMHUS, HA KOTOPOH pa3MelleHa ra3oBas amnmapaTtypa, o0opymy-
eTcs OOBOJHBIM Ta30NpoBOJOM (Oaiirmacom) ¢ OBYMs 3aJIBUIKKAMH, KOTOPBHIMH
BPYYHYIO MPOH3BOIUTCS PETyJIHPOBAHHE AABICHUS I'a3a B Clydae HEHCIPABHO-
ctu ocHoBHOU nuHuK. Ha Bbixozae u3 I'PII cTaBsiTCst poTallMOHHBIE CYETUYUKU UITH
M3MepHUTENbHbIE AnadparMbl sl 3aMepa KOJIMYeCTBa N3pacxoJ0BAaHHOTO rasa, a
TaKXKe CBe4u — JUIsl cOpoca rasa ¥ MpoayBKHU razonposoja. /s KoHTposs pabo-
THI 00OpYJOBaHMS W 3aMepa pacxoja ra3a yCTaHABJIMBAIOT CIEYIOIINE KOH-
TPOJILHO-M3MEPUTEIbHBIE TIPHOOPHI:

® TEpMOMETPHI Ul 3aMepa TeMIIEpaTyphl Ta3a U BBEJICHUS MOMPABOK MPH
MTOJICYETE €T0 pacxoaa (HOPMAaNbHBIX YCIOBHH);

e MaHOMETpHI, TOKA3bIBAIOIINE U PETUCTPUPYIOIINE, I 3aMEPOB JaBe-
HUS ra3a Wi Iepemnaja JaBieHud (Ipd He00X0AUMOCTH).

KUII ¢ anekTpudeckuM MPUBOJOM, a TaKXkKe TeJIeQOHHBIE armapaThl JOIK-
HBI OBITH BO B3PBIBO3AIINIIIEHHOM HCIOJIHEHHN WIIM yCTaHABINBATHCS B OT/EIb-
HoM ot ['PIl momemenuu, mbo cHapysku B 3anuparouiemMcs siuke. /st npemo-
XpaHEHHs Ta30IpPOBOJIOB OT OJYXKIAIONIMX TOKOB Ha BBOJAE B KOTEJIBHYIO (CHa-
PYXH) yCTaHABJIMBAIOT M30JUPYIONINH (h1aHel, UMEIOIINi KOPITyC, B OTBEPCTHE
KOTOPOT'0 YCTaHABIMBAIOT M30JIMPYIONIHE BTYJIKH CO CTEP)KHEBBIMH OOJITaMH, a
NPOKJIaAKa MeXAY (IaHIaMHU JOJDKHA OBITh JUAIEKTPUIECKON, YCUIICHHOI.

3. Ma3symuoe xo3a1icmeo.

Ma3syT UCTONIB3yIOT B KaueCTBE OCHOBHOTO TOILIMBA MK pe3epsHOro. Ko-
I7la OCHOBHBIM TOIUTMBOM SIBJISIETCS MIPUPOAHBIN ra3, To Ma3yT HPUMEHSIOT TOJIb-
KO B 3UMHHE MecsLlbl. OH MOXKET TakKe HCIIOIb30BaThCsl B KAUECTBE aBAPUHHOIO
TOIIIMBA TIPH HETIPOAOJDKUTEIHFHOM MPEKPAIEHUH TT01a4H Ta3a U PACTOIIOYHOTO,
KOTJIa OCHOBHBIM SIBJII€TCS TBEPIOE TOILIMBO.

JlocTraBka Ma3zyTa OCYIIECTBIISIETCS T10 JKEJIE3HOH Jjopore, a Ul HeOOIbIINX
KOTEJIbHBIX — aBTOLMCTEpHaMH. KoMmIiekc Ma3yTHOTO XO3siicTBa COCTOHWT U3
CIEYIOUINX COOPYKEHUI U YCTPONCTB: MOABE3AHBIX KEIE3HOJOPOKHBIX ITyTEH;



CIMBHOM 3CTaKabl ¢ INPOMEXYTOUYHOM E€MKOCTBIO; Ma3yTHON HACOCHOW ¢ pas-
MEIEHNEM B Hel HaCOCOB; 3JIEKTPUYECKUX LIUTOB U OBITOBBIX IMOMEIIECHHUH; Ma-
3yTOXpaHWIHIA C HKeJIe300€TOHHBIMH WM METaJUTMYECKHMH pe3epByapamu;
KOMMYHHUKAIIUH MEXIYy €MKOCTSIMH Ma3yTa HaCOCHOW U KOTEIbHOM; YCTAHOBKHU
Ui cOopa KOH/IEHCATa; OYMCTHBIX YCTPOMCTB CTOYHBIX BOJI; YCTPOMCTBA MJIS
MOKapOTYIICHNUs; YCTAHOBKU IJISl IIpUEMa, XpPAaHEHUsI U BBOJAA B Ma3yT XKHUIKUX
TIPUCAIOK.

Korpma mMa3yT IOCTaBIAIOT B LUCTEPHAX, TO €ro MOJOIPEBAIOT IapoOM WIIH
ropsiueid BOJIOW W CIIMBAIOT B IIPHEMHBIE YCTPONCTBA, U3 KOTOPBIX OH ITOCTYNaeT
B pe3epByaphl XpaHEeHUsI Ma3yTa. Ma3yTHBIE pe3epByaphl ObIBAIOT HA/JI3eMHBIMU
WM TOA3€MHBIMU ¥ BBITOJHAIOTCS M3 CTanu Wi OetoHa. OHM IIOJDKHBI COO0-
maTbcs ¢ arMoc(epoil, a Ma3yTONpOBOJIBl YTEIUIIOTCS W MPOKJIAIBIBAIOTCS
0OBIYHO BMECTE € TPYOOIIPOBOJAMH T1apa MIIK TOpsTIEi BOJIBI.

IIpn moAroToBKe K CXKMTAaHHMIO Ma3yT pa3orpeBaroT B eMkocTd ao 60 °C
(v Ha 10 °C Hmke TeMnepaTrypsl BCIIBIIIKH) M IEHTPOOEKHBIM HITH IIECTEPEeH-
YaThIM HAaCOCOM IIOJIAI0OT B KOTEJNBHYIO. Pa3orpeB MasyTa oCyIecTBISIETCS C I10-
MOIIBIO 3MEEBUKOB, 3aIIOJHEHHBIX IIAPOM HJIM TOps4eil BOTOM.

Bo n3bexxaHue 3acopeHHs] HACOCOB Ha BCACHIBAIOLIMX JIMHUSX yCTaHABIIH-
BaloT GuibTpel Tpy0oit ounctku. Ilociae HAcOCOB yCTaHOBIEHBI ITOOTPEBATENb
Masyta (mo 100...130 °C) Bropoii cTyneHH (OH K€ OTCTOHHHK JUIS yIOalCHHS
BJIard), BTOPHUYHBIC (DMIIBTPHI TOHKOW OYMCTKH (711 MEXaHUIECKUX (POPCYHOK) U
pacxofomep, IOcjIe 4ero Ma3yT IOCTynaeT B (OPCYHKH KotTia. s yMeHbIue-
HUSI JINTIKKX OTJIOXKEHHH MPH CKMUTAaHWM U XPaHEHHH MasyTa B HETO JI0OaBIISIOT
TIPUCAJIKH.

10. SKCINTYATAIIUA KOTEJIBHBIX YCTAHOBOK

10.1. OBIIUE IMTPABUJIA BE3OIIACHOCTH B KOTEJBHOM

Habmonenuem 3a obecriedenreM Oe30macHON dKCIUTyaTaluy U Oe3aBapHii-
HOW pa®oThl MApoOBBIX M BOJOTPEHHBIX KOTENBHBIX arperaroB OCYLIECTBISET
Pocrexnanzop. OH BeeT HaI30p 32 M3TOTOBICHNUEM, YCTAHOBKOMH, SKCIUTyaTaIH-
eil KOTJIOB M cOCy/OB, pabOTaromuX I0J JaBJICHHEM, a TaKXKe pa3padaThiBaeT
IpaBUJia 1 WHCTPYKIMH, BBIAECT Pa3pelIeHHs Ha IyCK U 3KCIUTyaTalluio, BEJET
9KCTIEPTU3Y M KOHCYJIbTalllH, MPOBEPSET KBATN(HUKALIUIO IEPCOHATA, 0OCITyKH-
BAaIOLIETO YCTAaHOBKH, U paccienyeT NpuuuHbl aBapui [5]. Ha Bcex npeanpusru-
X paboTy 10 TeXHHKE OE30ITaCHOCTH BO3TJIABIISIOT TJIaBHBIE HH)KEHEPHI.

K o0cmyxuBaHMIO KOTIOB M 00OpPYIOBaHMS AOIYCKAIOTCS JIMIA, TOCTHI-
mye 18-meTHero Bo3pacTa, MpOLIEAIINE MEAWIIMHCKOE OCBHIETEILCTBOBAHUE,
00y4eHHBIE 110 COOTBETCTBYIOLIEH NPOrpaMMe 1 UMEIOIUE yIOCTOBEPEHUE KBa-
TH(UKATMOHHON KOMHCCHH (C y4acTueM mHcnekropa PocrexHanasopa) Ha mpaBo
00CITy)KMBaHHS KOTJIA, a TAKKe MOJYYUBIINE MTPOU3BOACTBEHHYIO WHCTPYKIIHIO
O]l POCTIMCh U Ha3HaYeHHbIE NMpHKa3oM Mo npennpusatuio [11]. IToBTopHas mpo-
BEpKa 3HAHUI NPOU3BOJUTCS €KETOHO KOMUCCUEN NPEANPUATHS, HA3HAYEHHOU
nprka3zoM. BHeouepenHas mpoBepka 3HaHWH OOCITYXHMBAIOIIETO TIEpCOHANA MpPO-
BOJIUTCS TIPH TIepexojie Ha Jpyroe MpealpHiITHE WIN IEepeBoJie Ha 00CITyKUBa-
HHE KOTJIOB Pyroro THUIA WX APYTOro TOIUINBA, a TAK)KE IO PEIICHUI0 aIMHHH-
cTpaunu u Tpedbosanuio PocrexHanzopa. Ilpn pabore mepcoHana B KOTEIbHBIX,
paboTaronix Ha ra3000pa3HOM TOIUIMBE, IPOBEPKY 3HAHWI IPOW3BOIAT B IO-
psziKe, yCTAaHOBJICHHOM NIpaBHJIaMHu 0€30MaCHOCTH B Ta30BOM XO03SiCTBeE.

OO6ciTy>XKMBaOIMNi IEPCOHAN HECET OTBETCTBEHHOCTH 3a COCTOSIHHE KOTJIA,
00opysoBaHuUs, apMaTypbl, KOHTPOJIBHO-U3MEPHUTENBHBIX MPHOOPOB M aBTOMa-
tuku (KUTInA) u 3a cobmonenue npaBuil TeXHUKH Oe3omacHocT. Jlist Hagex-
HOW, SKOHOMHUYHOM U NpaBHIBHON paboThl 000pyHOBaHMS KOTEIHHOH IOIKHA
OBITh CIIeTyIONIas TEXHNYECKast JOKYMEHTAIS:

® TEXHWYECKHUH MacropT, TJe YKa3aHbl: TUII U Ha3BaHUE TEIJIOT€HEpaTo-
pa, TeIIoBas MOIIHOCTb, TOBEPXHOCTh HarpeBa, JOMYCTHMOE JaBJICHHUE, 3aBOJI-



U3rOTOBUTENb, T'0J] U3TOTOBJIEHH, JaTa BBOJA KOTJIA B 3KCIUTyaTallHIo, aapec
YCTAHOBKH KOTJIa, MapKa METalIa, U3 KOTOPOTO OH N3TOTOBJICH;

® BaxXTECHHBIN XKypHaJl — JUIsl 3allMCH TpHeMa W cJaydl CMEHbI, BPEMEHH
IyCKa ¥ OCTaHOBKHM O0OpYZOBaHMs, aBapuii U HETONagoK B paboTe 000pyaoBa-
HUSI C YKa3aHHWEM IIPUYMH U CIIOCO00B MX YCTPAHEHHS;

® DPEMOHTHBIN KypHAII — JUIS OTPKEHHS PE3yIbTaTOB OCMOTpPa KOTJIA JI0
OYHUCTKH C YKa3aHWUEM TOJIIMHBI OTIIOKEHUI HAKUIIH U [IUIaMa U BCeX JIeeKTOB,
BBIBIICHHBIX B IIEPHO]] PEMOHTA;

e O KypHaJ IT0 BOJIOIIOJIOTOBKE — JUIS 3aIIMCEH KauecTBa mapa, a TakxKe Hc-
XOJIHOMU, TN TATEILHOMN, KOTJIOBOW U CETEBOW BOJIbI;

e xypHan ciecapeir KUITuA;

e O KypHai dkcruryaraiu ' PY u razoBoro o60pynoBaHus;

® KHHra pactopsHKeHHH (TEKYIIMX W He MPeAyCMOTPEHHBIX MHCTPYKIUS-
MH);

e HSKCIUTyaTallMOHHBIN JKypHAI OCMOTPA W 3aIMCH JePEeKTOB 000pyIoBa-
HUsI, 0OOHApY>XCHHBIX ITEPCOHAIOM BO BpEMsI JEXKYPCTBA, PACTOIKH ¥ OCTAHOBKH
KOTJIa;

® CyTOYHBIE BEIOMOCTH JUIS 3allCH TMapaMEeTPOB M PEKHUMOB pabOTHI
KOTJIOB TI0 ITOKa3aHUsIM KOHTPOJIbHO-U3MEPHUTEIIFHBIX IPHOOPOB.

B koTenbHON JOKHBI HAXOAUTHCS TAKKE CXEMBI TPyOOIPOBOAOB M ra3o-
IIPOBOAOB ¥ MHCTPYKIMHU IO SKCIUTyaTallMK KOTJIa, TEXHUKE 0€30MacHOCTH, Mpo-
THUBOIIOXAPHOHW 0€301acHOCTH U 110 JIMKBUAAIMHA BO3MOXHBIX aBapuil. IIpowns-
BOJICTBEHHAs] MHCTPYKIHS MO OOCITY>KMBaHUIO KOTJIOB, CXeMa TPYOOIPOBOJIOB
KOTEJIbHON JIOJKHBI OBITH BBIBEIIEHBI HAa paboYeM MECTE U BbIJaHbI KOHKPETHO
KaKIOMY paOOTHHKY KOTelnbHOH. [loMernieHne KOoTenpHON, KOTIHI B BCe 000py-
JIOBaHHUE €€ JOJDKHBI COJAEPXKATHCSA B MCIPABHOM COCTOSHUM. [IpH BCTyIUIeHHH
Ha JeXYPCTBO IIEPCOHAT KOTEIbHOH 00s3aH O3HAKOMUTHCS C 3allUCAMH B CMEH-
HOM JXKypHAJIE W MPOBEPHUTH HCIPABHOCTh KOTIOB, 000PYIOBAaHHS, aBapHUHHOTO
OCBEIIECHNS ¥ CUTHAIN3AIMH JUISl BEI30BA JIMUHHCTPALINH, ITOCIIE Yero IpHEM H
chaJa JexypcTBa o(GOPMIISIOTCS 3allUChI0 B CMEHHOM JKypHalle. 3arperiaercs:
3arpOMOXIaTh MPOXOBI M BBIXOBI; IPHHUMATH M CAABATh JEKYPCTBO BO BpeMs
JMKBUJALMY aBapHif; OCTaBIATH KOTIBI 0€3 Haa3opa J0 MOJHOTO MpPEKpaIleHus
TOpEHHUs B TOIKE, YXOIUThH C IEKYPCTBa, HE CIaB CMEHy, u 1p. [5, 11].

[ToaroroBka KOTia K pacTONKE, PAacTONKa M OCTAHOBKA (32 MCKIIOUCHHEM
aBapUIHON) MPOM3BOJATCS 10 MUCBMEHHOMY PacHOPSKEHHUIO aJIMHHUCTPALIUH,
IZle TaKXKe YKa3bIBaeTCs MPOAOIDKUTEIBHOCTh ONepalvii, a BpeMs HX IpoBese-
HUSI JIOJDKHO OBITh U3BECTHO BCEMY IIEPCOHATY KOTEIBHOM.

10.2. TIPABA U OBA3AHHOCTHU IIEPCOHAJIA

OTBETCTBEHHBIN 33 SKCIUTYyaTalMI0 KOTJIOB MMEET MPaBO OTCTPAHSATH Iep-
COHaJ OT PaboTHI 3a HapyIIeHWEe WHCTPYKIMH M IUIOXHE 3HAHHUS, a TAKKe BHO-
CUTb IPEUIOKEHHSI 110 TPUBJIEYEeHUIO K oTBeTcTBeHHOCTH MTP M mepconai.

OTBeTCTBEHHBIH 0053aH XpaHUTh TAaclopTa W HWHCTPYKUUH 3aBOja-
W3TOTOBUTEIIS, YYACTBOBATH B OOCIICIOBAHUSX M BBHINOJNHATH YKA3aHUs, BBIIAH-
Hble HHCHEeKTOpoM PocrexHans3opa, MpOBOAHUTH aTTECTALMM O IPOBEPKE U I0-
BBHIIICHUIO 3HAHWH IepCOHANa, TEXHHYECKOE OCBHIETELCTBOBAHUE KOTJIOB,
NPOTHBOABAPHIHBIC TPEHUPOBKH, €KESIHEBHO OCMATPHUBATh PabOTAFOLINE KOTIIBI
U IIPOBEPATH 3alIUCH B CMEHHOM JKypHaJIe C POCIHCHIO B HEM.

Onepamop 06s3aH BECTH €K€YaCHO CMOTPOBOM >KypHaJ, 3aHOCS B HETO He-
00X0IMMBbIE TaHHBIE: IaBJIEHHUE B KOTJIE, TEMIIEpaTypy BOJIBI HA BXOJIE M BBIXOIE
(s Bo#oOTpeiftHOro KOTiia), NapjeHHe ra3a MM Ma3yTa Ha BBOJE, TEMIIEpaTypy
BOJBI IO W IIOCIE HKOHOMaif3epa M CETEeBBIX IOJOrpeBaTreliel, paspexeHHe B
TOITIKE, ra30X0/1aX, pacXo/ BOJbI Ha KOTEJl, 3aMEeYaHus 110 SKCIUTyaTalHH.

Kpome Toro, onepatop o0si3aH: 3HATh MOPSIOK MpUEMa M CIAYMl CMEHBI,
CIIeIUTh 32 PAabOTOH OCHOBHOIO M BCIIOMOTATEIBEHOTO OO0OpPYIOBAaHUSA, BBIION-
HSTh PaclOPsDKEHUS] OTBETCTBEHHOIO JIMIA, OecriepeOoiHO cHa0XaTh TEIrIoM
MOTpeONTENS], IKOHOMHUTD BOAY, TOIUIUBO, JIEKTPOIHEPTHUIO, CTPOTO BBHITIOJIHSTH
TpeOOBaHMS BCeX MPOM3BOJICTBEHHBIX MHCTPYKUMWH. [Ipn 3TOM omeparop nmeer
paBo TpeOOBaTh CHENOASKAY U 3alIUTHBIE CPEACTBA, CAMOCTOSTEIBHO OTKIIIO-



YaTh KOTEJI IPH aBapuMHHOM CUTyallMH, HE NOIYCKAaTh B KOTEJIBHYIO IOCTOPOH-
HUX JIHII.

[Ipu npueme u caade cMeHHI orepaTop 00s3aH MPUXOANTH 3a 20 MUHYT pa-
HEee W O3HAKOMHTHCS C 3AIUCAMH B JKypHaJIaX TEXHHYECKOH TOKYMEHTAlUH, a
TaK)Xe CaMOCTOSITEIHHO MIPOBEPHTH!

e HaJgM4Me BOIBI B KOTIE U cucteMe XBO (XMMBOIOOYHCTKN);

® TEMIIepaTypy yXOMSIINX Ia30B 32 KOTIOM;

® COCTOSIHHE KOTJIa U BCIIOMOTaTeNIbHOTO 000PYyI0BaHNS;

® JCIIPaBHOCTH MPEJOXPAHUTEIBHBIX KJIANIAHOB, BOJIOYKa3aTeNIbHBIX CTe-
KOJI, MAHOMETPOB, TEPMOMETPOB;

® IUIOTHOCTH 3aKPBITHS MPOLYBOYHBIX JIMHHUH, a TaKXKe 3allOpHOH apMary-
PBI ¥ TAPHUTYPBI;

® COCTOSIHHE CHCTEMBl aBTOMATHKH DETyJIUpOBaHUS W O€30I1aCHOCTH,
CHTHAJTM3aLIU U CBS3H;

® HCIPAaBHOCTH OCBEIICHHUS, HAIWYUE ANTEUYKH, NMPOTHBOIOXKApHOTO HH-
BEHTapS;

e Bpems mocienHux o0ayBok, mokazarus KUII, paboty ropemoxk.

[ocne mpoBepky B KypHaJIE MPOCTABIAIOTCA IIONIHCH ONEPATOPOB CHA0-
mero ¥ npuHuMatomero. O6o Bcex MMEIONIMXCS HEMOoJagKax orepaTtop o0s3aH
OTIOBECTHUTH HavyabHUKA KOTEIEHON U IEHCTBOBATH 110 €T0 YKAa3aHHIO.

10.3. IOAT'OTOBKA KOTJIA K PACTOIIKE

Ilepen pacTonkoi napoBbIX U BOJOTPEMHBIX KOTEIbHBIX arperaToB CIEeIyeT
MIPOBEPHUTH UCTIPABHOCTH: TOTKH, ()yTEPOBKH, ra30X0JI0B, SKOHOMai3epa, BO3ay-
XOIOIOTPEBATEINs, TAPOIEPErPEBATEIIsS, 3AIIOPHBIX U PETYIUPYIOINX YCTPOUCTB,
apMaTypsl, BeHTWIeH (Ha jerkocts xoxa), rapautypel, KUII, neiMmococa u BeH-
TIISITOpa (POTOP HE MOJDKEH 3a/1eBaTh KOPIYC), IMUTATEIBHBIX YCTPOUCTB (Kpat-
KOBPEMEHHBIM ITyCKOM), TOPEJIOK.

Crenyer npoBepUTh: OTCYTCTBUE B TOIKE M I'a30X0jax JIFOJIEH WU MOCTO-
POHHMX HPEAMETOB, 3arjylleK Ha TPyOOIpoBOAAax Mapa, BOAbI, Ta3a; HaUYUE
€CTECTBEHHOH TSTH, 3amaca MUTATEebHOM BOJBI, MJIEKTPOIHEPTHH, IIPOTHBOIIO-
JKapHOTO MHBEHTapsl, aliTeuKH; IUNIOTHOCTh HAOWBKU CAJIbHUKOB, 3aKpPBITHE JIFO-
KOB, BEHTWJIEH Ha TapOIIPOBOJIE, TPOAYBOYHON M CIIYCKHOM JMHUSAX (THUTATEh-
HBIH BEHTHJIb U BO3AYIIHHUK JOJKHBI OBITH OTKPBITHI).

Ha razomnpoBoze HaJUIeXKUT: TPOBECTH KOHTPOJIBHYIO OMPECCOBKY, IPOBe-
pUTH NaBiieHHe ra3a (0 MaHOMETpPY), MCIPABHOCTh KPAaHOB M 3aIBIDKEK (BCS
3alopHasl apMarypa JO0JDKHA OBITh 3aKpbITa, a KPaHBl HA MPOIYBOYHOH JIMHUA
OTKPBITHI); TPOAYTH Ta30MpPOBOJ Yepe3 MPOJYyBOYHYIO CBEUy; yOETUTHCS B OT-
CYTCTBUH yT€YEK raza U3 0OOpYAOBAaHUS U apMaTypbl MyTEM UX OOMBUIMBAHMUS.
Ha mazytonpoBoje — TOIIMBO U MapoBast JUHUS K GOpCyHKaM JTOJDKHA OBITH
nporpersl. HepaboTatomiye KOTIbI B KOTEIFHON JOJKHBI OBITH OTKIIOYEHBI OT
ras3a ¥ BOJBL.

IIpoBeHTHIMPOBAaTh TONKY U ra3oxojsl B TeueHue 10...15 mMuH myreM ot-
KPBITHS ABEPEL] TOIKH, MIMOEPOB, 3aCIOHOK, a MPY HAJIMYUU ABIMOCOCA U BEHTH-
JSITOpa — MyTeM UX BKIIoueHHMs. IIpu paboTe TONBKO ¢ BEHTHISATOPOM (C Haamy-
BOM) TJISIZIENKH, JIBEPLBI JOJDKHBI OBITH 3aKphITHL. Ilocie sToro MemseHHo 3a-
MOJHAIOT BOJOH BHaYajie 3KOHOMai3ep, a 3aTeM KOTeJ 10 HU3ILETr0 ypOBHS BO-
JIOyKa3aTeNIbHOTO MpHOOpa TP OTKPBITHIX BO3AYIIHHKAX W MOAHATOM IpEno-
XpaHWUTEIbHOM KiamaHe (TpM HaJW4YW{ T1apoIlieperpeBarelsi OTKPBIBAIOT €ro
MIPOTyBOYHBIN BEeHTHJIb). KOTen cuntaercs: 3al0THEHHBIM U TEPMETUYHBIM, €CITH
B TedeHue 20...30 MHH mocTie 3al0THEHUS TIPH 3aKPBITON MATATEIHHON apMaTy-
pe ypoBeHb BOJBI HE IOHWKaeTcs. Temmeparypa BOJBI NPH 3allOJIHEHUM He
nomkHa npesbimaTth 90 °C B nmetHee Bpemsa u 60 °C — B 3umHee. Hamonuenue
KOTJa BoJO# ¢ Temnepatypoil Hike 5 °C He nomyckaercs. Ecnu temmeparypa
obMypoBkH koTina Hike 0 °C, KOoTel ciemyeT mporperb, pa3Kuras HeOOIbIIoH
KOCTEp B TOMOYHOW Kamepe. 3aIpeIaeTcsi BECTH ITyCK OJHOBPEMEHHO JIBYX KOT-
JI0B. BojorpeiHblil KOoTen 3aloiHsIT BOJOW IyTeM OTKPBITHS 3aJBHKKH Ha
BXOJZI€ JI0 T€X IOp, TOKA OHA HE MOMAET U3 BO3AYIIHHUKA (YCTAHOBJIEHHOTO IIepes
3aMOPHON 33JBMKKOH ), TIOCIIE YeTO BEHTUIIb 3aKPHIBAIOT, a 3aJBHKKY Ha BBIXOIE
BOJIBI M3 KOTJIa OTKPHIBAIOT M BKJIFOYAIOT CETEBOH (LMPKYIIALMOHHBIN) HACOC.

10.4. PACTOIIKA KOTJIA



Pacronka npousBoauTcs mpu ciaboM OTHE, YMEPEHHOH Tsre, 3aKphITOM
TapOBOM BEHTWJIE, OTKPBITOM IIPEAOXPAHUTEIFHOM KIIAllaHE M ITOCTOSHHOM Ha-
OJIIOICHNH 3a TOKa3aHUSIMA MaHOMETPOB, TEPMOMETPOB, a TAKXKE 3a TEIJIOBBIM
pacImpeHneM 3JIEMEHTOB KOTIa M0 yKa3aTelsiM — perepaM. PaBHoMepHBIit mpo-
IpeB KOTJa obecneynBaeTcs BKIIOYEHHEM YCTPOMCTBA IUISi MTOJOTPEBa BOIBI B
HWKHEM OapabaHe (mapoM OT paboTaromux KOTIoB). HeoOX0oauMoO BKIHOUUTH
YCTpOICTBO (€ciM OHO MMeEeTCs) IUIsi MpEefOXpaHEeHUs MapoIleperpeBarelis OT
neperpeBa. B BosTHOM 5koHOMai3epe HEKHUITALIETO THIA TOPSYHE Ta3bl U3 KOTIa
HaIpaBJISIOT Yepe3 OOBOAHOW Ira30Xoll (3aKphbIB 3aCIOHKH VIS MPOITyCKa ra3oB
yepe3 3koHOMaif3ep). IlepeBon ropsunx ra3oB Ha SKOHOMaW3ep MPOU3BOIUTCS
IIPY YCTaHOBUBIIEMCS PETYJIIPHOM MHUTaHWH KoTaa. [Ipn oTcyTcTBHM 00BOAHOTO
ra3oxojia BOJy 4epe3 3KOHOMai3ep MPOKauyMBaOT MO CTOHHOW JIMHUM B 0aK Win
JpeHaX. DKOHOMa3ep KUILAIIETo THUIMA BKIIOYAIOT B OOLIYIO LIMPKYJILHUIO KOT-
J1a, OTKPHIB BEHTHIIN Ha JIMHUHW, COSIUHSIONIEH BOITHON 00beM OapabaHa ¢ HIDK-
HHUM KOJUIEKTOPOM SKOHOMai3epa.

[Tepen mycKOM BBITIOJIHSIIOTCSL 00LIHE TPeOOBaHMS MOJATOTOBKH U TEXHUKH
6e3omacHocTH. Eme pa3 HE0OX0MUMO yOEmUThCS B TOTOBHOCTH TOIUIUBHOTO M
BO3/IyIITHO-TYTHEBOTO XO35CTBA: IIPOBEPUTH HAIMYHNE JIABJICHNS TOILUIUBA U BO3-
Jyxa Tepe]] PEeryJUpYyIONMMU OpraHaMH TOPEJIKH, YOEIMTBhCS, YTO YCIOBHAs
BS3KOCTh Ma3yTa 3...6°, 3a)KUTaHWe TOPEIKH IMPOU3BOAUTCS IBYMsI CIIOCOOaMU:
JIMCTAaHIIMOHHO — 3allaJIbHUKOM WJIM BPYYHYIO — (haKesioM.

3amanbHUK 3aKUTAIOT NpH AaBieHud raza 50...100 Kr/M° (HU3KOE Mamie-
aHue) wan 1000 KI/M> (cpenHee naBneHwe) W, ciens 3a (axeroMm, BBOIST B 3a-
MaJIbHOE OTBEPCTHE (JuaMeTpoM He MeHee 50 MM), pacnoiokeHHOe COOKY WM
CBepXy ropenku (TpyOka «OeryIero Orus») B 3aBUCHMOCTH OT TOPEIOYHOTO
ycTpoiicTBa. 3amanbHAK JOJDKEH UMETh (PUKCaTOp TITyOWHBI BBOJIA.

Topenky, paboTaromnryto Ha ra3000pa3HOM TOILIHMBE, CIEIyeT 3aKUraTh TaK:
BBECTH B TOIIKY K YCTBIO TOPEIIKU 3aNabHUK, T0OAaTh I'a3, MEJICHHO OTKPbIBAs
3aBIKKY TI€PEZ] TOPEJIKOHM M CIIeNIs 3a TeM, YTOOBI OH 3aropencst cpasy, TyT XKe
HayaTh 10/1auy BO3/yXa, 3aT€M YBEJIWUYHUThH I10/ady ra3a M BO3IyXa, OIHOBpE-
MEHHO peryaupys paspexenue B tomke (1,5...2 kr/M”) U MIaMs y TOpEIKH, H
HIOCIIe TIOJTy4eHHs] YCTOHYUBOTO (haKena — yJaauTh 3allalbHAK U3 TOIKH.

[Ipu pozxure TOpeNoK Ha Ma3yTe 3alajIbHbIN (haKes oMenlaeTcss Ha HeKo-
TOPOM PacCTOSTHUU OT TOPEIKH, BO3LYIIIHbIE 3aCIOHKH TIPH STOM 3aKkphIThI. [Tyck
apoMeXaHU4IecKol (POPCYHKHU ClielyeT IPOU3BOJAUTE NPU YCIOBUHU TIOAa4H T1apa
B TIAPOBYIO CTYTNIEHb (DOPCYHKH.

st 3akuranust popcyHKH:

a) npu naAposoM pacnblieHuu JHCUOKO20 MONAUEA B TONKY BBOIMUTCS ropsi-
I pacTONOYHBINA (haken, mogaercs map K GpopcyHKe, a 3aTeM TOIUIMBO MyTeM
MIOCTETICHHOTO OTKPBITHS BEHTHIIS], 1TOCJIE BOCIUIAMEHEHHSI Ma3yTa HEOOX0anMO
OTPEryJINpOBaTh TOPEHUE, U3MEHSIS 1I0J]ady Ma3yTa, rapa 1 BO3IyXa;

0) npu mexanuueckom pacnviieHuy Ma3yma B TOTKY BBOAWTCS PacTOIIOY-
HBIN (paKe, BKIIOYAEeTCsl aBTOMATHKa POIKUTA, TTOAETCS BO3YX, @ 3aTEM MazyT
MyTeM MEUICHHOTO OTKPBITUSI BEHTWJISI, [IOCNIE BOCIIAMEHEHHs Ma3yTa Heo0Xo-
JIUMO OTPETYJINPOBATh TOPEHUE.

Bo u3bexanue oTpbiBa (hakesa Harpy3Ky MO TOIUIMBY CIIEIyeT YCTaHOBUTH
25...50 % ot HOMUHANBEHOW Harpy3ku (TIpH Mycke kKomia). Pactonounsiii daken
cllefyeT YAalaTh U3 TOIKH, KOT/1a TOPEHUE CTAaHET YCTONUUBBIM.

Ecnu 1o pozxwura ropenku nim (GOpCyHKH MOTacio IiiaMsl 3anadbHUKa HITH
pacrono4yHoro ¢akeia WM TOIUIMBO (ra3, Ma3zyT) HE 3aropesioch, CIeayeT He-
MeIJICHHO MPEKPaTUTh Mo/1avy Tasa (Ma3yTa), BRIHYTh U3 TOIIKM 3allaIbHUK (pac-
TOTIOYHBIN (paker) ¥ MPOBEHTWIIMPOBATH TOMKY, Ta30XObI, BO3AYXOBOJBI B Te-
yenue 10...15 MuH, yCcTaHOBUTh NPUYHMHY HE3arOPAHUS U YCTPAHUTH €€. TOIbKO
TIOCJIE 3TOTO MOKHO CHOBA MPUCTYIHUTH K IIOBTOPHOMY 32)KHTaHUIO.

[Ipy HanmM4MM y KOTJIa HECKOJIBKUX TOPENIOK WM (OPCYHOK 3KUTAHHE UX
MIPOM3BOANTCS TIOCIIeIoBaTeNbHO. Ecii npu pacTornke MOracHyT BCe WM YacTb
paboTaronux ropeiaok ((hOpCyHOK), CICAYeT HEMEIJICHHO MPEKPATUTh MOAady
TOIIMBA K HUM, yOpaTh M3 TONKH 3aNajbHUK (WM PacTONOYHBIE (aKensl) U
MIPOBEHTHJIMPOBATh TOMKY, TA30XOAbI, BO3MyXoBoAbl B TeueHue 10...15 muH
(ipu paboTaromieM apIMococe U BeHTHisiTope). [lociie 3Toro MOXHO MOBTOPHO
3axurarb ropeiku (popcyHku). Paszxkuras ropenku (QopcyHKH), HE cieayer



CTOATH MPOTUB OTBEPCTUH-TIIANEIOK (PACTOIIOYHBIX JIFOKOB), YTOOBI HE TOCTpa-
aTh OT CIy4aifHOTO BHIOpoca ruraMeHH. OOCTyXKMBAIOLINHA MEPCOHAT MOJDKEH
OBITH 00ECIIeYeH CpeICTBaMK MHIMBHIYJILHOM 3aIlHTHI.

3anpemaercsi 3a’KHraTh: TOIUIMBO O€3 MpeABapUTEIbHOW BEHTHIISLUU
TOTIKHM ¥ Ta30X0J0B; Ta30BbBIH (hakel OT coceqHer ropenku; Gpaxken GOpCyHKH OT
pacKaJeHHOH KJIa K TOIKH (6e3 pacTornouHoro Qakena).

Ha xotmax IITBM pa3xuraioT pacTONOYHBIE TOPENIKH, a OCTaJbHBIE (IO
Mepe HaOOHOCTH) 3QKUATAIOT OT TOPSIIETo (hakesa dTHX PACTOMOYHBIX TOPEIIOK,
IIPY 3TOM JKENaTeNbHO, YTOOBI YMCIIO TOPENIOK, BKIIOYEHHBIX C 00EHX CTOPOH
KOTJIa, OBIJIO OJUHAKOBBIM.

Korzaa u3 oTKpBITOro NpeaoXpaHUTENbHOTO KIIalaHa WIM BO3AYIIHOTO BEH-
THJIS HAYHET BBIXOAUTH T1ap, HEOOXO0ANMO 3aKPbITh UX U OTKPBITH MPOyBOYHBIH
BEHTHIIb 3a MaporeperpesareneM. IIpu pabouem naBieHnu mapa 10 0,5 kr/cM”
HEOOXOMMO TIPOAYTH BOJAOYKAa3aTENbHBIE CTEKIa, MaHOMETpPbI, CHU(OHHbIC
TpyOKH, IPOBEPUTH CITyCKHBIE M MPOJYBOYHBIEC JIMHUH 32 BEHTHJIEM HA OILIYIb
(uT0OBI OHM He mpomnyckanu). [Ipu noBbleHny paboyero nasineHus (He Ooinee 3
Kr/cM”) HEOOGXOIMMO OCTOPOKHO TPOHM3BECTH (B MPHUCYTCTBHH OTBETCTBEHHOTO
JUIIA) TOATATHBAaHHE OONTOB JIa30B, JIIOKOB HOPMAIBHBIM KiIF0ouoM (0e3 ymim-
HSIOIUX pblyaroB). [locie yero MOXKHO YCHIIMTH TOPEHHE, YBEIHYHUTH TATY, OT-
KIIOYUTh TIOAOTPEB HIDKHEro OapabaHa M HAOMIOAATH 3a JaBICHHEM Mapa |
ypoBHEM BosbL. [IpH NOBBINIEHNH TaBJIEHHS Tapa JI0 5...8 Kr/cM” MPOIyBKY Ma-
poreperpeBarens CHU3UTh, IPUKPBIB IPOYBOYHBIH BEHTHIIb.

ITpu noctmxenuu napieHus B kotiae 80 % or pabouero He0OXOAUMO TPH-
TOTOBHUTHCS K BKIIFOUEHHIO KOTJIAa B pabOTy, U 4ero MOBTOPHO MPOIYTh BOAO-
yKazarenbHble TpuOops!, cH(OHHBIE TPyOKH, MAHOMETPBI, & YPOBEHb BOJBI JIep-
)KaTh HE BBIILE CPEIAHETO.

10.5. BKIIIOYEHHUE KOTJIA B PABOTY

Ilepen BimroueHWEM KOTJIA B pabOTy HOJDKHBI OBITH TIPOW3BEICHEI MIPOBEP-
KH: WCIPABHOCTH TIPEIOXPAHUTEIBHBIX KIAITAHOB, BOJOYKA3aTEIBHBIX MpPHUOO-
POB, MAaHOMETPOB, MUTATEIBHBIX YCTPOWCTB, aBTOMATUKU PETYIHUPOBAHUSA, CUT-
HanMu3aTopoB. [IpoayTe KOTEN W BKIIOYHTH aBTOMATHKY Oe3omacHocTH. Biiro-
YeHHe KOTJIa B MApPOMNPOBOJ JOJKHO NMPOU3BOAUTHCS MEIJIEHHBIM OTKpPBITHEM
MapoOBOT0 BEHTWJIA Ha KOTJE MPHU OTKPHITOM MPOTYBOYHOM BEHTHIIE HA KOHIIE
maponposoaa. [To Mepe mporpeBaHus MapoNpPOBOAa OTKPHITH MAPOBOH BEHTHIID
MOTHOCTHIO. [Ipu mporpeBe HEOOXOIUMO CIIEIUTE 332 UCIPAaBHOCTHIO MAPOIIPOBO-
Jla, KOMIICHCATOPOB, OTIOP U MOJBECOK. [Ipy BOBHUKHOBEHUU BHOPAIU, PE3KHX
yAapoB HEOOXOIUMO MPHOCTAHOBUTDH IPOTPEB, IS Y€TO 3aKPHITh MApOBON BEH-
TWIb Ha KOTJIE, IPHOCTAHOBHTH ITOJIa4y Tapa, YBEIHMIUTH IPOTYBKY ITapOIpPOBO-
Jla ¥ YMCHBIINTh TOpeHue B Tomke. [locie mpoayBKd M yCTpaHEeHHUs aedekra
MTOBTOPHUTH MPOTPEB MAPOIIPOBOIA.

[Ipu naBneHNH Ha MOJKIFOYAEMOM KOTIIE HIDKE JABJICHUS B COOPHOM KOII-
JiekTope uinu maructpanu Ha 0,1...0,5 Kr/cM® HEOOXOMMO BKITIOUHTH KOTEN HA
MapajuieNIbHyI0 paboTy MOCTEIIEHHBIM OTKPHITHEM ITapOBOTO BEHTHJIS Y KOJJICK-
TOpa (MarucTpaim), 3aKPHITHEM TIPOTYBOYHOTO BEHTHIIA B KOHIIE MTAPOIIPOBOAA U
MIPOAYBKH TMaporeperpeBarelis (SCIIU OH YCTAaHOBIICH) WIIH MTEPEBOIOM TIPOTYBKH
(mpeHaxa) mapompoBoOa Ha KOHICHCAIIMOHHBIM TOPIIOK, MPH 3TOM TOIKY KOTJIa
¢dopcupoBate He ciexyer. Ecim mpu 3ToM OyayT BO3HHKATH THAPABIMYECKHC
yaapsl, HEOOXOIUMO HEMEJICHHO MPHUOCTAaHOBHUTH BKITFOYCHHE KOTJIA W YBEIH-
YUTH MPOIYBKY MapOMpOBOJIa.

ITocne monkrodeHUs] KOTJIAa B MapOBYI0 MaruCTpajib BKIIOYHTH B paboTy
YYT'YHHBII 3KOHOMaN3ep MO BOJE U TOIIOYHBIM T'a3aM, PEryJsITOp YPOBHS BOJBI U
NUTaTeNbHbIE YCTPOHUCTBA, a TaKKe MPOBEPUTH HCIPABHOCTh JEHCTBUSI apMarty-
pBl M BOAOYKa3aTelbHBIX NMpPUOOpPOB. Bpems Havana pacTONKUA M BKIIOYCHUS
KOTJIa B paboTy JOIDKHO 3alTUCHIBAThCA B CMEHHOM XypHaie. [locie BKIFoueHust
KOTJIa B pabOTy BKJIFOUACTCS alliaparypa aBTOMAaTHICCKOTO YIIPABICHUS.

10.6. PABOTA KOTJIA



[lepconan mODKEeH CIEeOuTh 3a UCIPAaBHOCTBHIO KOTJIA M BCEro 000pyIoBa-
HUS B CTPOTO COOJIOJATh PEKUM pabOThl, IPUHUMATh MEPhI K YCTPaHEHHUIO He-
UCIIPaBHOCTEH M MOJEPKUBATh PABHOMEPHOE ITUTaHKE KOTia, paboTy TOpesoK
(dopcyHOK), a Takke HOpMaJbHBIE IapaMeTpPhl YPOBHS BOJBI, AABJICHHUS Iapa,
TeMIIepaTyphl MEPerpeToro mapa M IUTATEeIbHOH BOJABI MOCIE SKOHOMai3epa.
[TpoBepsITh HE pexxe OIHOTO pa3a B CMEHY M 3alMCHIBAaTh B XKypHaJle OKa3aHMs
MaHOMETPOB, BOAOYKa3aTeJIbHBIX NMPUOOPOB, MHUTATENBHBIX HACOCOB U paboTy
NPeOXPAHUTEIBHBIX KIIAITAaHOB.

Bo Bpemst paboTBl BOAOTPEHHOTO KOTJIa HEOOXOJMMO KOHTPOJIMPOBATH:
pacxox BOJIBI Yepe3 KoTelsl (He JIOIMyCKasi ero YMEHBIICHHs HIKE MUHUMAIIbHO-
o), TEMIIEPATypy U JaBJIEHHE BOABI Ha BXOJE M BBIXOAE, pabOTy TOpeNoK U Ha-
COCOB, 00BEM MOJNUTOYHON BOABI M JABJICHHE B 0OpAaTHON MarucTpaid Teruio-
ceTu.

ITpu pabote Ha ra3e Ad YBEIMYEHHs HArpy3KH CIEIyeT IOCTENEeHHO CHa-
yana NpuOaBUTH MMOJAYy rasza, 3aTeM BO3AyXa M OTPETYJIMPOBaTh TATY; VIS
YMEHbIIICHNs] HAarpy3Ku CHadana yO0aBUTh MOAAdy BO3IyXa, 3aTeM Trasa, 1ocie
Yero OTperyiaupoBath TAry. [Ipu paGoTe Ha )KHUAKOM TOILIMBE ISl YBEIHYCHUSA
Harpy3Kkd ciefyeT NpHOaBUTh TATY, YBEIHYUTH II0Jady BO3IyXa, a 3aTeM — Ma-
3yTa (Ha MapoBbIX (OpPCYHKaX Mepel] YBEIMUCHHEM T01aul Ma3yTa yBEJINYHBa-
eTcsl IIoJlaya Tapa); Ul yMEeHBIIeHUs] Harpy3KH — CHavayla yOaBUTh MOAavy Ma-
3yTa, apa ¥ BO3IyXa, a 3aTeM yMEHBIIUTH TATY. Eciu npu paboTe moracHyT Bce
ropenku (PopcyHKH), cleayeT HEMEJICHHO MPEKPaTHTh I10/1auy TOIUINBA, IIPO-
BEHTUJIMPOBATH TOIIKY, ra30X0/Ibl, BBISICHUTh W YCTPaHUTh NMPUYMHY MpeKpalie-
HUS TOPCHHUS.

[IponyBky (mepuoauyecKyro) NPOU3BOIAT B CPOKH, YCTaHOBJIEHHBIE B KO-
TEJIHOM, @ ypPOBEHb BOJBI B KOTJIE TEpe]] MPOILYBKOI AOIKEH OBITH BBIIIE HOP-
MajbHOTO. OTKPBITHE BEHTHIIEH IPOM3BOIUTCS OCTOPOXKHO, IIOCTENIEHHO, CHava-
Jla BTOPOrO OT KOTJA, a 3aTeM IEepBOTo, a MOCie MPEeKPaIeHUs MPOIyBKH — B
o0paTHO mocieoBaTenbHOCTH. Bo Bpems MpoayBKH HEOOXOJMMO CIEIHUTH 3a
YPOBHEM BOJEL a B ciIyyae BHOpanuu TpyOONpoBOAa, YAapOB IPOAYBKa JOJDKHA
OBITH IIPEeKpaIIeHa.

[To okOHYaHUM TIPOTYBKH CIIEIyeT yOSIUTHCS, YTO BEHTHIIN 3aKPBITHI U HE
IPOIYCKAalOT BOXy. Bpems Hauyana M OKOHYAaHMS NPOAYBKM 3aIllCHIBaeTCS B
xypHai. O0xyBKa BHEITHUX MTOBEPXHOCTEH Harpesa (ra3oxoja  SKOHOMaii3epa)
IPOM3BOIUTCS MAPOM JABICHHs 7,5 Kr/cM” B TedeHHe ABYX MHHYT 110 XOJy [BH-
JKCHUsT TOTIOYHBIX T'a30B: B TOIKE, ra30xoie, 3KoHoMmaizepe. Ilepen oOmyBKOi
KOTJIa HEOOXOIUMO YBEIIMYHTh TATY.

10.7. OCTAHOBKA KOTJIA

Ipu ocTaHOBKE KOTJIA HEOOXOIMMO:

1) mommepkuBaTh YPOBEHB BOJBI B OapabaHe KOTJIA BEIIIE CPETHETO pado-
YET0 MOJOKEHHS;

2) TpeKpaTuTh M0Iavy TOILUINBA B TOTIKY;

3) OTKJIIOYUTH MApOBOW KOTEN OT MapompOBOJA IOCIE IOJHOTO IMpeKpa-
LIIEHUsI TOPEHHS B TOMKE M MPEKpalleHus: 0TOOpa mapa; eci MPU 3TOM JIaBJICHHE
B KOTJIC MOBBIIIAETCSI, TO OTKPHITh MPOJYBKY M MOIMOJIHUTH KOTEJ BOJOW He-
OONBIIIMH JI03aMU (TIPH HATMYHA TApOTIeperpeBaTells TaKKe CIICAYET YCHIUTh
MPOAYBKY Mapomeperpeares);

4) oxmakaeHWe KOTja BECTH MEIJIEHHO, 3a CYET €CTECTBEHHOTO OCTHIBA-
Hus (TISACTKY, ABEPIIBI, Ja3bl, TIOKU JIEPXKATh 3aKPBITHIME); B CIy4ae OCTaHOB-
KM KOTJIa JIJI1 pEMOHTa 4yepe3 3...4 yaca MOKHO OTKPBITh IIHOEPHI, JTa3bl, TBEPKH
B ra3oxozax u 3a KOTJIOM;

5) omeparop MOXKET YHTH OT KOTJIA JIUIIb MIPH CHIKCHUU JABIICHUS B HEM
JIO HYJIsl, © OHO HE JIOJKHO MOJHUMATHCS B TeucHue 30 MUHYT;

6) BOJOTpEIHBIN KOTENl MEePEeBECTH Ha NUCTAHIMOHHOE YIPABJICHUE U TO-
clie ero OXJaXACHUs (B TeUeHHMe yaca) OTKPHITH MEPemycK BOIBI MO0 OOBOIHOM
JUHAA (OTKPBITUEM COOTBETCTBYIOIIHMX 33[BIKEK); OTKIIFOUUTH KOTEN OT TEILIO-
CeTH, 3aKphIB 3a[[BHIKKY Ha BXOJIE, a 3aTE€M Ha BBIXOJIE, a €CJIM OCTAHOBKA Ha KO-
POTKOE BpEMsI, TO LIUPKYJIISIIHUIO BOIBI B KOTJIE OCTABJISIIOT;

7) BBIYCKaTh BOIY W3 MapOBOTO HJIHM BOJOTPEHHOTO KOTIa TOJIBKO IO pac-
MOPSKEHUIO OTBETCTBECHHOTO JIMIA (BBITYCK BOJIBI MMPOU3BOJUTCS TIPU ABJICHUH



HyTs U Temneparype He Oombire 70 °C); ciryck BOABI BemeTCsl MEIJICHHO Yepes
JpEHa)XHbIE WJIM MPOAYBOYHBIE BEHTWJIM NPU HOAHATOM IPEIOXPAaHUTEIHLHOM
KJIalaHe WM OTKPBITOM BO3IYIIHOM BEHTHUIIE.

IIpu ocraHOBKe KOTxNa, paboTaromiero Ha Ta3e ¢ IPUHYIUTEIbHOMN mogaueit
BO3/1yXa, HaJI0 YMEHBIINTh, a 3aTE€M ITPEKPATUTD MIOAATy B TOPEJKH I'a3a, a BCIIE/
3a 3TUM — Bo3ayxa (10 30 MuH), a TIOciIe 3TOro, Yepe3 15 MUH, BHIKIIOUUTH JbI-
MOCOC; TIPH HHXXEKIHOHHBIX TOPEJKax CIEAyeT CHadajla MPEeKpaTHTh MoJady
BO3/IyXa, a ITOTOM Ta3a; MoCie OTKJIIOYEHHS BCEX TOpeJoK HE0OXOIUMO OTKIIIO-
YHUTH Tra30MpoBOJ KOTJIa OT 00LIel MarucTpaid, OTKPHITh IPOJYBOYHYIO CBEYY,
BEHTHJIUPOBATh TOIKY ¥ ra30xoxs! (20 MuH).

OcTraHOBKa KOTJIa, pa0OTAIOIEr0 Ha JKUAKOM TOIUIMBE, MPOU3BOAUTCS IIy-
TEM IUIaBHOTO, IPOIOPIMOHAIILHOTO MPEKPalIeH sl MoJayy TOIUTUBa B (OPCYH-
KM ¥ BTOPUYHOTO Bo3Ayxa. IIpekpamaercst mojaya mapa B MapoByr0 (OPCYHKY
WIN BO3IyXa MPH BO3AYIIHOM pacnbuieHHH. [locie MomHOro mpeKpameHus mo-
Jlau¥l TOIUTUBA CiieAyeT B TeueHre 10 MUH moaBaTh NEpBUYHBIN (M BTOPUYHBIN)
BO3/yX JJIsl OXJIaXkAeHUs ropenku. IIpu Hammuuy HecKoNbKUX (POPCYHOK MPOH3-
BOJUTH BBHIKIIIOUCHHE MX TTOCIIEI0BATENHHO, YMEHbBIIAS JyThE U TATY. 3aTEM Clie-
JIyeT TIPOBEHTWIINPOBATH TOIKY, Ia30X0bl B TeueHue 10...15 MuH, 3aKpbITh 1y-
ThE M TATY M BHIHYTh (POPCYHKY, YTOOBI B TOIKY CIIy4aifHO HE MONANN KAl
TOIIMBA W HE CO3/IAJIN B3PBIBOOMACHYIO cMech. [locie 3Toro BEIKITIOYASTCS JIbI-
MOCcoC.

[Tpu paboTte Ha KUIKOM TOIUIMBE CIeIyeT oOpauiaTh BHUMaHUe Ha COCTOS-
HHe KJIaJKu, 00pa3oBaHHe KOKCa WM 3acopeHue (popcyHk. Bo Bpems ocTaHOB-
KM KOTJIA TIPOM3BOMTCS YUCTKA BCEX Ma3yTHBIX TOPEIIOK.

[Tpu pemoHTe, KOHCEpBaWK (110 WHCTPYKIMU) WM JUTUTEIBHOW OCTAaHOBKE
Ha JIETHUH NEepHOJ Ta30IPOBOA U TPyOOIPOBOIBI JOKHBI OBITH 3aKPBITH M 32
HUMH YCTaHOBJIEHBI METAJUTMYECKHE 3aTTyIIKH C XBOCTOBUKOM.

B cnydae BpeMEHHOTO CHM)KEHHSI PAacXO/I0B TEIUIOTHI MM Tapa KOTIBI MO-
I'yT OBITh IEPEBEICHBI B «TOPSYNI PE3EPB» — KOTEJ OTKIIOYAIOT OT HapOIpOBO-
Jla, a BOAY W3 HETO HE BBHITYCKAIOT, MOJIEPKIBAsI €€ Ha BEPXHEM JOITyCTUMOM
YPOBHE.

10.8. ABAPUMTHASI OCTAHOBKA KOTJIA

ABapuiiHas OCTaHOBKa KOTJIA IPOU3BOAUTCA CPEACTBAMH AaBTOMATHKU
0€301acHOCTH WM OOCTY)KHBAIOIIUM IEPCOHAIOM. Y CTPOWCTBAa aBTOMaTHYe-
CKOM 3aIllUTHI 3aBHCAT OT CUCTEMBl aBTOMAaTHKU U IIOAPA3JEISFOTCS Ha OTKIIIO-
yaromue (IepeBoAaAT arperaT B HepaOoTarollee COCTOSIHHE) M JIOKATH3YIOIIIe
(IPENATCTBYIOT BBIXOY ITApaMETPOB 3a TOMYCTHUMBIC IIPEIEIIBI).

[TepcoHan B aBapUIHBIX CHTYalMsSX JODKEH HEMEIJIEHHO OCTaHOBUTH KO-
TeJl ¥ COOOIIUTH HAYaJIbHUKY B CIIyJasx:

e HEHCIPABHOCTH NPEIOXPAHUTENBHBIX KianaHoB (Gombire 50 % kiama-
HOB);

e eCiiM JaBJIeHHE MOAHSIIOCH BhIIIE pa3pemeHHoro Ha 10 % u npoomxa-
eT PacTH, HECMOTPS Ha NpeKpalleHHe MOJa4YM TOIUIMBA, YMEHBIICHHE TATH U
IIyThsl, YCWIEHHE MUTAHHUS BOJIOW, CHW)KEHHE YpPOBHS BOABI HM)KE HH3ILIETO JO-
ITyCTHUMOTO ypOBHS (TTOJIIUTKA KOTJIAa BOJOW MPU ATOM KaTerOPHYECKU 3ampelie-
Ha);

® TIOBBIIICHUS YPOBHS BOJBI BBIIIE JOITyCTUMOTO U €CIIM IPOTYBKOH KOT-
Jla He yJaeTcsl CHU3UTh €ro, a Takke OBICTPOTrO CHIKECHUSI YPOBHSI BOJBI, He-
CMOTpS Ha YCHJIEHHOE MUTAaHHe KOTJIa BOJIOH;

® [pEKpalleHHus IeHCTBUS BCEX MUTATENBHBIX YCTPOMCTB; MPEKPAICHUS
JIEUCTBUSL BCEX BOJOYKA3aTENLHBIX IPUOOPOB; €CIM B OCHOBHBIX 3JE€MEHTaX
komna (6apabaH, KOJJIEKTOD, CENapaTop, MapoIpoBo U Ip.) OyayT oOHapyKEHBI
TPEIINHBI, BEITyYEHBI, IIPOIYCKH B CBAPHBIX IIBaX;

e moracaHus (axena B TOIKE,

® TIOBBIIICHHUS WIM TOHWKEHHUS JAaBJICHUSI BOZIBI CBEPX YCTaHOBIIEHHBIX
3HAUYEHUH B NPSMOTOYHOM KOTJIE (BOAOTPEHHOM) 10 BCTPOCHHBIX 3a/IBHKEK;
CHIDKEHHS pacxojia BOJABI Yepe3 BOZOTPEHHBII KOTEN HIKE MUHIMAIBHO JOIYC-
THUMOT'O 3Ha4YEeHUS WM OCTAHOBKU HACOCOB; MOBBIIICHHUS TEMIIEpaTyphl BOABI Ha



BBIXOJIE U3 BOXOIPEiHOro Kotia 1o 3HadeHus Ha 20 °C HuKe TeMIeparypbl Ha-
CBIIICHMS;

®  IIpeKpameHus NOAa4X IEKTPOIHEPTUH 1 Bbixoza n3 ctpos KUII u aB-
TOMAaTHKH; TIOBPEXICHHUS JIEMEHTOB KOTJIa, €T0 OOMYpPOBKH, CO3JIAIOIINX OTac-
HOCTb IS IIEPCOHAIIA WJIH YTPO3Y pa3pyleHus KOTJIa; BOSHUKHOBEHHUSI 110)Kapa B
KOTEJIbHOU WJIM 3aTOpaHMsl CaXkU B ra30X0/1ax.

ABapwuifHas OCTaHOBKA KOTJIA 3aITMCHIBACTCS B KypHAL.

i aBapuitHOI OCTaHOBKH HEOOXOIMMO:

® TIPEKpaTHTh MoJady TOILIMBA (JISl YEro MEPEeKpPhITh 3aBIKKH Ha Ta3o-
IIPOBOJIE, Ma3yTOMPOBOJIE K KOTIY, a 3aTeM Y KaKI0H TOPEIIKH, OTKPBITH IPOAY-
BOYHYIO CBEUY Ha ra3onpoBOjie), BO3IAyXa U OCIA0HUTh TATY (OCTaHOBUTH BEHTH-
JIATOP U JABIMOCOC);

® OTKJIIOYHTH KOTEJ OT apOBOH MarucTpay;

e BBINYCKaTh Map 4Yepe3 MPUIOAHATHIE MPEIOXPAaHNUTEIbHBIC KIIalaHbl;

e TMTaTh KOTEJT BOAOW M MOHIKATh JaBJIECHHUE Napa B HEM (€CIIM OCTaHOB-
Ka He BbI3BaHa YITyCKOM BOJIbI).

[Ipn ocTaHOBKE KOTJIa M3-3a 3arOpaHMs CaXd (M YHOCA TOIUIMBA) B HKOHO-
Maif3epe, BO3LyXOIOJorpeBaresie UM Ta30XoJax CIedyeT MPEeKpaTUTh Mojady
TOIIMBA M BO3yXa, OCTAHOBUTH BEHTWJISITOP U ABIMOCOC, HIOJHOCTBIO 3aKPBITh
BO3/IyIIHbIE U TA30BbIE 3aCJIOHKU U, €CIIH BO3MOYXHO, 3aIIOJIHUTD I'a30X0]] TIAPOM.
3areM 3aKpbITh TIaBHBIM MapOBON BEHTWIIb, IUTATh KOTEN BOJOW, a Tap BHIMYC-
KaTh B aTMoc(epy 4yepe3 BeHTWIb (BO3IYIIHHK) WM MPEIOXPaHUTENbHBIN Kila-
nad. [locne npexpaliieHns TopeHns MPOBEHTHIIMPOBATh TONKY M T'a30X0JbI KOT-
na.

IIpu noxkape: OCTaHOBUTH KOTJIBI B aBaPUIHOM IOPSAKE, YCUIEHHO MUTAsI
UX BOJIOW M BBINTyCKasi map B atMocdepy; OTKIIOYHTH I'a30IPOBOJ 33ABHKKOM,
YCTQHOBJICHHOW BHE IIOMEIIEHHS KOTEIbHOW; BBI3BATh IOKapHYIO OXpaHy H
HPUHATH MEphI K TYLIEHHIO ero, He IpeKpalnas HaOJroIeHUs 3a KOTIaMH.

10.9. BOSMOKHBIE ABAPUM B KOTEJHbHOM
N NX JIUKBUJIALIUA

[Tpw skcruryaranuy 1 00CITy>KMBaHUH MTAPOBOTO WIIM BOJIOTPEHHOTO KOTIIA U
JIPYTOTO TETIO3HEPTeTHYECKOT0 000pYyJOBaHMS KOTEIbHOH BO3MOXKHBI Clle-
JyIolINe aBapuilHble CUTYalIHN.

1. Orxmovenue 3iekrposHepruu, npudopos KUII u aBromarnkm, curaa-
m3arm. HeoOxoanMo: a) mpekpaTuTh nomady TorumBa (mytem otceuku [13K
Ha ['PY); 6) BKIIOUNTH NHUTATEIBHBIN HACOC C MAPOBBIM NPHBOAOM; B) B HOYHOE
BpeMsi BKIIIOYHUTh aBapUITHOE OCBEIEHHE (aKKyMYJISITOPBI, IU3€IIb); T) TIEPEBECTH
KJIFOUH YIPaBJICHNS] aBTOMATHKHU B ITOJIOKEHHE «JUCTAaHIIMOHHOEY; 1) CIIEANTD 32
paboTOH MUTATENHHOTO HACOCA C MApPOBBIM IIPUBOJOM W 33 YPOBHEM BOJBI TIO
BOJIOYKa3aTeJIbHOMY CTEKIY; €) COOOIIUTh AEKYPHOMY 3JIEKTPUKY U HadyalbHH-
Ky.

2. Otxumrouenne 3nexTpodHeprun Ha mmrax KUl n currammzamun. Heod-
XOUMO: CHU3UTH TopeHue KoTiIoB Ha 50 %, 11 uero nepeBecTH KIFOUU aBTOMa-
TUKH B TIOJIOKEHUE «JMCTAHIIMOHHOE»; MPUKPHITH a3 3aJBIKKON Tepes ropel-
KOM, cienis 3a (hakesoM; CIeIUTh 32 ypOBHEM BOJIBI B KOTJIax.

3. OTxiIr0YeHne 3MEeKTPO’HEPTUH Ha ocBemleHne. HeoOxoanmo: a) BKIIIO-
YHUTh aBapUilHOE OCBellleHne; 0) CHU3UTH TopeHne KoTioB Ha 50 %; B) BBI3BaTh
JISKYPHOTO JIIEKTPHKA.

4. Vnano naBlIeHHE B HarHETATEIbHOM, MUTATEIbLHON JUHUU IOCIC HACO-
COB, YpOBEHb BOJbI CHIXEH. HeoOxoanumo: a) mpoBepuTh UCIIPaBHOCTh HACOCOB
U MIEpEelTH Ha pe3epBHBII Hacoc; 0) COOOUIUTH HAYAIBHHKY.

5. YpoBeHb BOJBI B KOTJIC TOHMKAETCS, HECMOTPS Ha YCHJICHHOE ITUTAaHHUE
KOTJIa BOJIOH, HacOChl pabOTat0T HOPMAaIbHO, aBTOMATHKa OE30IIaCHOCTH HE Ccpa-
OarbiBacT. HeoOX0MMO: a) BPYYHYIO MEPEBECTH MUTAHUE 10 OOBOTHOMN JIMHUH
SKOHOMai3epa; 0) eciau ypoBEHb BOJBI CHW)KEH, OCTAHOBHUTH KOTEN, JJISI YETOo
MpeKpaTuTh moxady rasza myrem otceuku [13K u I'PY, mepesectu kiroun ympas-
JICHUSI HA «IUCTAHIIMOHHOE), COOOIINTh Ha4YaJIbHUKY.

[Ipn ymycke BoJbI aBapUfHO OCTAHOBUTDH KOTEJN: NMPEKPATUTh TOPEHHE TOTI-
JIMBA, 3aKPBITh BCE BEHTWJIM (ITUTATEIbHBIN, MAapOBOM, MPOIYBOYHBIHN), HHTEH-
CHBHO OXJIaX[JaTh TOIKY U I'a30X0bl, COOOIUTH HAYAIbHUKY.



6. YpoBeHb BoAbl B OapabaHe MOTHSUICSA BBIIMIE BBICIIETO JOIYCTHMOTO.
Heo0xoanmo: a) OTKpHITh BEHTHJIM Ha MIPOIYBOYHOM JIMHUK; O) IPEKPATUTh T10-
Jlaqy BOJBI B KOTEN; B) CIEANUTH 32 YPOBHEM BOJBI; T) NPH HOBBIIIEHHH YPOBHS
OTKITFOYHTH KOTEJ; 1) COOOIIUTH HA9aIbHUKY .

7. JlaBneHue B KOTJIE IOJHSJIOCH BBINIE YCTAHOBJICHHOTO M IPOJOJDKAET
pactu. HeoOxoanmo: a) mpekpaTHTh MOAady TOIUINBA; 0) YMEHBUINTH TATY H
IyThE€; B) OCTAHOBUTH KOTEIN; T) OTKPBITh NMPEAOXPAHUTEIBHbIEC KIIAMaHbL, X) CO-
OOIINTh HAYAIILHUKY.

Ecnu naBnenue napa Briiie pasperienHoro Ha 10 %, To cienyer apapuitHast
OCTaHOBKa, IPU KOTOPOM KOTEJI MUTAIOT BOJOW, a €CIIM YPOBEHb BBICOKUN — OT-
KPBITh TIEPHOIMYECKYIO TPOIYBKY C OJHOBPEMEHHOH MOAKAYKON MUTATEIHHOM
BOJbI, BBIIYCKATh IIap Ha COOCTBEHHBIE HYX[IBI WIH B aTMOC(Epy, BBLIICHHTh U
YCTpaHUTh MPUUINHY, COOOIIUTH HAYATbHUKY.

8. OTkazanm Bce BOJIOyKa3aTelbHbIe IPUOOPHI: CM. ITyHKT 7.

9. Ortka3zany Bce MUTATeNbHbIE TPUOOPHI: CM. ITHKT 7.

10. TluTaTtenpHEIN HacOC HE co3aeT TpedyeMoro Haropa, pesepsa Het. He-
00X0TMMO CHU3HUTH TOPEHUE KOTIa 1O MUHUMAIBHO YCTOHIHBOTO.

11. Ynano paspexxenue B Tonke 10 0 MM BOJI. CT.: CM. IIyHKT 7.

12. He peiictByet 60mee 50 % npenoXpaHUTENbHBIX KIAaHOB, IPOU30IILIO
3aropaHye CaXku: CM. ITyHKT 7.

13. Ynano namieHue BO3[yxa Mepea TOpelkamMu A0 HyJs, aBTOMaTHhKa
6e3omacHocTy He cpabortana. HeoOxoaumo: a) mepeBecTH KIFOYM aBTOMATHKU Ha
«IUCTAHITMOHHOEY; 0) 3aKPBITh Ta3 U CM. IIYHKT 7.

14. OtpoIB (hakena ropenku IpHu po3kure kowia. Heobxonumo: a) 3aKphITh
nojayy TOIUIMBA; ©) MPOBEHTHJINPOBAaTh TONKY M Ta30XOAbl B TEYEHHE
10...15 mun.

15. 3arazoBaHHOCTH KOTEIbHOW. HeoOX0oMmMMo: a) OCTaHOBHUTH KOTEJ IyTeM
orceuku raza [I3K na I'PY; 0) 3akpbITh ra30Byr0 33/IBUKKY Ha BXOJIE€ B KOTEIb-
HYI0; B) IPOBETPHUTDH IOMEIICHUE, COOOIINTH HAYaIbHUKY.

16. HeoxxunanHoe mpekpaiieHue mojadn rasza. Heob6xomwmo: a) mpekpa-
TUTh nonauy ra3a Ha [13K I'PY; 6) BbIACHUTH NpUYMHY TaJCHUS JaBICHUS ra3a;
B) IPOBEHTIIINPOBATH TOIKY, ra30X0/1bl B TeUeHHE 15 MUH.

17. Pa3pymmiack 0OMypOoBKa, HAaKaJIHJICS KOPIYC KOTJIa: CM. IIYHKT 7.

18. Cpaboran I13K, Bemmen u3z crpost I'PY. Heobxoaumo: a) mpekpartuthb
Hojadvy rasa K ropejkam; 0) I0J0KHUTh HaYaJIbHHKY.

19. Cpaboran kmaman OnokupoBku. HeoOxommmo: a) 3aKphITh Ta30BBIHA
KpaH Iepej ropeiKkaMu; 0) OTKPBITh NPOYBOYHBIE KPaHbI; B) BBISICHUTD TIPHYH-
Hy cpa0aTbIBaHUs KIlanaHa.

20. Pa3peiB Hapy>kHOTO ra3onpoBoaa. Heo0Xommmo: a) OCTaHOBHUTH KOTIEI,
0) MOJIOKHUTH HAYAIBHUKY.

21. Pa3pbIB dKpaHHBIX WM KHISITHIBHBIX TpyO. HeoOxomumo: a) mpekpa-
TUTh TOpPEHHE; 0) OTKIFOYMTH KOTEN OT MapOIpOBOJA; B) MUTATh KOTEN, a Map
BBIITyCKaTh B aTtMoc(epy, CHIDKas AaBJI€HHE K HYIIIO; T') OXJIAKAATh TOIIKY BEH-
TUJIITOPOM U JIBIMOCOCOM; 1) €CJIM YPOBEHb BOJIBI HajaeT (YXOAUT U3 BOAOYKa-
3aTENBbHOTO CTEKJA), TO MPEKpaTUTh NHUTaHue. B BOAOTpPEHHOM KOTJIE MOXKHO
o0ecrieunTh HOPMAIBHBIN PacXo BOJIBI, €CIIM TeUb TPyOHO! yacTH HeOOJIbIIAs 1
€CTh pa3pelleHUe OTBETCTBEHHOro Juia. Eciu Boja 3ajiMBaeT TONKY, TO HEOO-
XOIUMO OCTAHOBHUTbH KOTEJ, U3BECTUTh HAaYaJIbHUKA U CAEIATh 3aIHCh B XKypHa-
ze.

10.10. OYUCTKA KOTJIOB OT HAKHIIN

O4nCTKY MPOM3BOAAT TIOCIENOBATEIbHBIM pPa3phIXJICHHEM HAKHUIIH, IPO-
MBIBKOH IIIJTaMa BOAOH U MEXaHUYECKON OUYUCTKOM.

1. Xumuueckuii cnoco6. B KoTen 3aKka4nBaeTCcsl pacTBOP CONSIHOW MHTHOM-
POBaHHOW KHCIIOTHI (MaKCUMaJbHas KOHIIGHTpAlWsl pacTBOpa JIOIYyCKaeTcsi He
6onee 10 %), nocne vero u3 kotia GepyT NpoOy pacTBOpa M IPOBEPSIOT €€ Ha
pacTBOpUMOCTh HakunH. Ecii Hakumb HE pacTBOpsETCS IIPH TeMIlepaTrype Mo-
norpesa Bomsl 10 70 °C u ee konuentpaiuu 10 %, To 106aBISIOT HA KaXKIbIH
qutp pactBopa emre 20...30 r propuctoro HaTpus WM GTOPHUCTOTO AMMOHUS U
HaOIIOJAf0T 32 MPOIECCOM PA3JIOKEHMS HAaKWIH. KUCIOTHYIO MPOMBIBKY BEIyT
MPUHYAUTEIBHOW TUPKYJSIMEH HUPKYJISIMOHHBIM HACOCOM M3 HIKHEro Oapa-
0aHa B BEpPXHIOIO YacTh M 3aKaHYMBAIOT €€, €CJIM IUIOTHOCTh pacTBOpa He Oyner



u3MeHsAThcs. [10 OKOHYaHMHM KOTEN MPOMBIBAIOT BOJIOW (IUis ynaneHus: otpado-
TAHHOTO PacTBOpa) W HEHTPaTM3yroT 1...2%-HBIM IIETOYHBIM PACTBOPOM Kay-
CTHYECKOM COJBI MK TpUHATpuiidocdara.

2. Henounas npomsieka. Hakuip pa3peIXiseTcs KayCTHUYECKOW MIIN Kallb-
IUHUPOBAHHOW COZIOH, KOTOPYIO BBOIAT B KommdecTBe 1...2 % OT Beca BOABI
mocJjie OXJIaXKIEHUsl KOTJIa. 3aTeM KOTeNl mporpeBaercs o naBieHus 1,5...2
kr/cM” 1 Boxy kumstsr 10...15 4acoB, mepHoHYecKy mpoayBas Koterr. Ilocie
OCTBHIBaHUS KOTJIA CMBIBAIOT OCTAaBIIUICS IIIAK CTPYEH BOIBI WU OJXHOBPEMEHHO
MIPOU3BOMIAT MEXAHIMICCKYIO OYMCTKY OCTABIICHCS HAKUIIH.

st pa3pbIxiieHust KapOOHaTHOM HAKHITM B PacTBOP COJBI JOOaBISIOT TPHU-
HaTpuitpocdar u3 pacdera 1,5...2 kr Ha 1 M’ BOZBI M BEyT TOT %e IPOLECC IIIe-
nmouenwus. [Tocne 24-9acoBOr0 KHUITTICHUS BOJABI KOTEN MPOIYBAIOT, yaamss 00-
Jiee TOJIOBUHBI BOJBI, M JOOABISIOT B HEr0 NMEpBOHAYAIBHBIH pacTBOp. DTOT
IIpoIiecc MOBTOPSIOT HECKOIBKO Pas3, IMOCTe Yero MPUCTYMAloT K BBITYCKY IUIaMa
(c BOIOI) M1 MEXaHUIECKOHW OYHCTKE.

10.11. KOHCEPBAIIUA KOTJIOB U IPYT'UE MEPOITPUATUA

Jnst mpeioTBpallieHuss KOPPO3UH KOTJIa B MEPHOJ €r0 IIUTEIbHON CTOSHKH
HEOOXOMMO OYHCTHUTH KOTEN M3HYTPH OT HAKWITK W IUIaMa W MPUMEHHUTH OJUH
13 CIEIYIOMNX CIIOCOO0B KOHCEPBALHH.

1. Mokpuiii cnoco6. KoTen 3amomHseTcs BOAOH MIETOYHOCTBIO 5 MTr-3KB/KT
U, €CIIM BOJIA HE MPOIIIA JI€adpaIfio, STOT METOTHOW PacTBOP JTOBOMAT B KOTIIE
JI0 KATEHUS TIPH OTKPBITOM TIPEJOXPaHUTEIBHOM KiamaHe. [Ipu 3ToM U3 BOABI
YIAISIOTCST KUCIOPOJ M YIJIEKUCIIOTa, TIOCIE Yero KOTEeNl TepPMETHYHO 3aKphIBa-
10T, B NIPOIIECCE KOHCEPBAIMU MPOBEPSAIOT IEIOYHOCTh BOJBI U MIPU €€ YMEHb-
IIEHNH TO00ABIISIOT PACTBOP IIEIOYH.

2. Cyxoti cnoco6. Tlocne OYUCTKH M OCYIIKH KOTJa BHYTph 0apabaHOB B
BBICOKMX TIPOTHBHSAX pa3MEIIAlOT BEIECTBA, XOPOIIO IOTIOMIAIONINE BIAry:
XJIOPHCTBII KanbIuii (13 pacuera He MeHee | kr Ha | M° 06beMa KOT/IA) WIH He-
ralieHyro M3BecTh (He MeHee 2 Kr Ha | M’ 06beMa), Mociie 4ero KoTesl repMe-
TUYHO 3aKPbIBAIOT.

3. T'azoswitl cnoco6. Ilocine OYUCTKH U OCYIIKH OT BJIATH KOTEI 3allOTHIIOT
azoToM (u3 OayuToHA) Yepe3 HWKHHUI CITyCKHOW BEHTHIIb, @ BO3/IyX BBIIYCKArOT
13 BO3IYUIHWKA WM MPEAOXPAaHUTENHFHOTO KIIalaHa, IJle YCTaHaBIMBAIOT Tops-
IIyIo cBedy. A30T TsDKellee BO3yXa M, 3aIONHsI BeCh 00bEM KOTIA M BBITECHSA
BO3/IyX, MIOTaCUT OTOHb CBeuH. [locie 3TOro KOTen repMeTHYHO 3aKpBIBAIOT, B
HeM coszgaetcs uzbnitounoe gasienue 100...200 ITa u3 G6ammoHa ¢ a30TOM, KO-
TOpOE MOJAEPKUBACTCS B IEPUO]] BCETO MpoLiecca KOHCEPBALUH.

Cyxoit cocob KOHCepBaluy MPUTOJICH IS TTAPOBBIX KOTIIOB, @ MOKPBIH H
ra30BbIi — JI BCeX.

[Ipu skcnyaTanuu napoBbIX, BOAOTPEHHBIX KOTJIOB M IPYTOro TEIUIOHEp-
TeTHYECKOTO 000pYIOBaHMS KOTEIBHBIX YCTAHOBOK HEOOXOIMMO TaKKe HMPOBO-
JUTh ¥ APYTHE MEPOIPHUATH: BAIBIOBKY, 3aMEHY TpYyO, CBapKy, YCTaHOBKY 3a-
TJIyIIeK, CaTlbHUKOB, PEMOHT 000pYyIOBaHUS, BHYTPEHHHH OCMOTp, TEXHUYECKOE
OCBUAETENHCTBOBAHNE, THIPABINUECKHE HWCIBITAHNUSA, IPOTHBOABAPUITHBIE W
MIPOTHBOIIOXKAPHbIE TPEHUPOBKU NepcoHaia u Jp. OHU ONKCaHbI B CIIEHATBHON
muteparype [4, 7, 11, 12, 26, 27, 28]. PaccnenoBanue aBapuii KOTJIOB IPOBOJUT-
cst ['ocroprexHaa30poM, aqMUHHUCTpAIME TPeInpusITUs U APYTUMH OpraHU3a-
usiMu (TIpodcoro3, IPOKypaTypa) B COOTBETCTBHU ¢ HHCTPYKIUSIMH.

10.12. MPOTUBONIOKAPHASA BE3OITACHOCTD

B cny4ae BO3HMKHOBEHUsI MOXKapa B KOTEIBHON MEPCOHANl JJOJDKEH HeMel-
JICHHO BBI3BaTh MOKapHYI KomaHay 1o TtenedoHy 01, cooOMUTh OTBETCTBEH-
HOMY JIMIly M IIPHHATH Mepbl K TYIICHHIO I0)Kapa UMEIOIMMHUCS MPOTHBOIIO-
apHBIMHU CPEJICTBAMH, HE TpeKpamias HaOJIIoAeHHs 32 KOTJIAMH.

[epBUYHBIME CpelCTBaMH TYLIEHUS I0’Kapa B KOTEIBHOM CITy’Kart:

e OTHETYIIUTENH (OAWH Ha KAKABIH KOTEN, HO He MEHee JIBYX B KOTEb-
HOW); SIuK ¢ meckoM (He meHee 0,5 M ), Jomara u 6arop;

e acOecTOBOE MOJIOTHO WM BOMIIOK (pa3MepoM 2 X 2 M).



IIpu mokape B KOTeIBbHOM, paboTaromieil Ha Ta30BOM TOIUIMBE, HYKHO He-
MEIUIEHHO OTKJIIOYHUThH Ta30IPOBOA KOTEIbHOW P TTOMOIIM 3aJBIIKKH, yCTa-
HOBJICHHOM BHE INOMEIEHUs] KOTeJdbHOW. Kpome Toro, oreparop IOJDKeH Hpe-
KpaTHTbh PaboTy ropenok, GopcyHOK, BEHTHUIATOPA M ABIMOCOCA, 3aKPHITh OKHA,
IBEpH, IHOEP 32 KOTJIOM.

Ecnu noxap yrpoxaeT KOTiaM U HEBO3MOXKHO OBICTPO €ro HOTYIINTb, He-
00X0ZMMO OCTAaHOBUTB KOTJIBI B aBAPHIHOM IIOPSJIKE, YCHICHHO MUTast UX BOAOH
IO HAMBBICIIETO YPOBHS, W BBITyCKAaTh Map B atMocdepy (BHE TOMEIICHIS) de-
pe3 MpemoXpaHuTeNbHBIA Kinanad. OnepaTop MOXET OCTaBUTH pabodee MecTo,
€CIIM TIOKap YIpoXKaeT ero KU3HH.

10.13. QJIEKTPOOBOPY/IOBAHUE KOTEJLHOM

Tox B KOTeNbHYIO Tonaercs Mo Tpex(azHOMy NPOBOAY Ha LIUT YyIpasie-
HUSI, a 3aTeM TOABOJUTCS K KaXIOMY OTAEIbHOMY HoTpeburemo. Hanpspkenue
Mexny ¢azamu coctapisieT 380 B. [MapamiensHo momaeTcs HyseBas ¢asza, MExK-
Iy HyJIeBOM U Jo0oii ¢azoit Hanpsbkenue 220 B, koTopoe uaeT Ha OCBellleHHE.
Tok ObIBaeT mepeMeHHBIH (1 OCHOBHBIX TOTpPEOWTENEH AIEKTPOIHEPTHH) U
MIOCTOSTHHBIA (JUIA CBSA3M M cUTHanm3anuu). OCHOBHBIMU HOTPEOUTEISIMU DIIeK-
TPO3HEPTHU SIBISIFOTCS SNEKTPUYECKHE ABUTATENH MUTATEIbHBIX, CETEBBIX, MO
MTUTOYHBIX, KOHJCHCATHBIX M JIPYTHUX HACOCOB, BEHTHIISITOPOB, JHIMOCOCOB, IIPH-
OOpBI 3JIEKTPOOCBEIICHHUS, a TaK)KE€ aBTOMAaTHKa PETYJINPOBAaHUS U Oe30MacHO-
CTH.

s obecnieyenust 0€30MaCHOCTH JIENAETCs 3al[UTHOE 3a3eMJICHHE — METall-
JIYecKasl MWHKA, IPOJIOKEHHAs! BAOJIb CTEH KOTEIbHOM, K KOTOPOH Mpucoeau-
HSIIOTCSL BCE KOPITyCa AJIEKTPOJBHUTraTENIeil U JPYroro 3JeKTpooOOpyA0BaHUS KO-
TenbHOU. KOHIIBI IIMHKK NpHBapeHsl K TpyOaMm, 3a0UTHIM B 3eMJII0 Ha TIIyOHHY
HEe MeHee ABYyX MeTpoB. IIpu npreMe CMEHBI OmepaTop A0HKEH BU3YAIBHO ITPO-
BEPUTHh COEIMHEHHUSI CHCTEMBI KOPIYCOB 3JIEKTPOOOOPYIOBaHHS C 3a3eMJICHUEM
(mmHKa).

CorylacHO TIpaBHJIaM YCTPOWCTBA 3JIEKTPHYECKUX YCTAHOBOK KOTEJbHAS
JIOJDKHA UMETh pabodee M aBapuifHOE JIEKTPUIECKOE OCBEIIEHHE B CIIETYIOMINX
MecTax:

e (poHTOBAs, OOKOBEIE, THIIbHAS CTCHBI KOTJIOB, @ TAK)KE BEPX M IPOXO-
JIBI MEXITy KOTJIaMH;

® IIUTHI U IyJIbTHI yIIPABICHHUS;

e BOJOYyKa3aTeNbHbIE U U3MEPUTENbHbIE IPHOOPHI;

® 30JbHBIE IOMEUICHMUS;

® ITUIOLIAJKK BEHTWJISATOPA U JBIMOCOCA;

e TOMemleHus it 0aKoB, iea’dpaTopoB U obopynoBanus XBO;

® IUIOLIAJKH U JIECTHUIBI.

Omnepartop He 10.1:KeH:

e paboTaTh BOJMHM3M OTKPHITHIX TOKOBEAYIIMX yacTel 0e3 mpenBapuTenb-
HOT'O YCTPONCTBA NPEIOXPAHSIOIINX OIPaXKACHUN;

e BKJIIOYATH HE3a3eMJICHHOE 000pPYI0BaHHE;

® TIpUKacaThCs K HAXOJIIMMCS 110/ HANpPsDKEHUEM YacTsM JJIEKTPOo00o-
PYZOBaHUS WM IPOBOJAM, JAKE €CIIM OHU U30JIMPOBAHbI;

® TIPOM3BOJUTH CMEHY IUIABKHX IpEIOXpaHUTETeH M 3JIEKTPOJIaMIl OCBe-
LICHHS;

® TI0JIb30BAThHCSI HEUCTIPABHBIMHU, HEMAaPKUPOBAHHBIMY, HEPOBEPEHHBIMU
WHIUBUIYAIBHBIMA CPEICTBAMH (PE3MHOBBIC ITE€PUYATKH, TAIONIM, KOBPHUKH H
T.L.);

e BK/IIOYATh U BBIKJIIOYATh PYOWIBHUKH, KOHTAKTOPBI, KHOIIKM U MarHUT-
HBIE ITyCKaTeNu 0e3 3alUTHBIX CPENCTB, C OTKPHITBIMH KPBIIMIKAMH WM Pa30u-
THIMH IITETICEbHBIMA PO3ETKaMH, a TAKXK€ BBIKIIIOYATh MX MaJOYKOH, PYKOST-
KO MOJIOTKA MM KIIFOYOM.

IIpu aBapuitHOW OCTAHOBKE 3JEKTPOABUTATEIEH NOBTOPHOE UX BKIIOUYEHUE
TIPOM3BOASAT TOJIBKO ITOCIIE OCMOTpA U TOJTyYESHUs! pa3pelieHns sHepreTuka. [Ipu
MPEKpaIeHNH MOAa4YH JJIEKTPOIHEPTUH BCE IJIEKTPOJBUraTeNIN JOJDKHBI OBITh
BBIKJTIOUEHBI.



10.14. 3ATA30BAHHOCTbH KOTEJBHOM

B 3aBeioMo0 3ara3zoBaHHBIX MOMEUICHHUSIX BO3MOXHBI YTEUKH ra3a u o0Opa-
30BaHME Cpefpl, COCOOHOW BBI3BATH YAYIICHWE, MOXKAp WU B3pHIB (TIpemern
B3PBIBAEMOCTH Ta30BO3AYIIHOM cMecH — OoT 4 10 16 % KOHIEHTpauu npupos-
HOTO ra3a B Bo3ayxe). [Ipr3HakoMm 3ara30BaHHOCTH SIBJISIETCS HETPUATHBIN 3amax
omopaHTa ra3a. CTeneHp 3ara30BaHHOCTH OMpENeNseTcs MO IMMOKa3aTelsiM CTa-
LIMOHAPHBIX WM MNEPEHOCHBIX ra30aHANIM3aTOPOB. YTEUKY raza MOKHO ONpese-
JIUTh TIO CIYXy WU MyTeM OOMBUIMBAHHs CBapHBIX, Pe3bOOBBIX U (DIAHIIEBHIX
COEIMHEHHUI PacTBOPOM MBLIA MM MOIOIIETO cpeacTBa (35 T MOIOIIEero cpeacT-
Ba Ha | JT BOJBI) ¢ JOOABICHUEM TIIHMIICPHHA B XOJIOJJHOE BpEMS Tojia.

Bo Bcex ciayyasix 10 ycTpaHeHHs] YTeUKH ra3a omepaTopy 3ampemiaer-

cs:

® BKIIOYATh U BBIKIIOYATH SJICKTPOOCBEIICHNUE;

® TI0JIB30BAThCS 3BOHKAMH M 3JIEKTPOIpUOOpamMu;

® BHOCHUTH OTKPBITHIH OTOHb M IPUMEHSATH €TI0 JUIsl OTHICKaHHS YTEUKH Ia-
3a.

I1pu oGHapy KeHMM 3amaxa ra3a Heo0XoaAuMO:

® YCHJINTH BEHTHISLUIO;

® [IOCTaBUTH JSKYPHOTO Ha BXOJE (CIIEAUTH, YTOOBI HE KypHIIN);

e COOOIMTH HAYAJIBHUKY M JEWCTBOBATH 10 €r0 YKa3aHWIO M HMHCTPYK-
MU,

IIpn 3ara3oBaHHOCTH IIOMEIIEHUH HEOOXOAMMO IPEKPAaTHTh MOAAdy TOII-
JMBa B KOTENbHYIO, YCHJINTh BEHTWISILMIO W BBI3BaTh ABapUIHYIO Ta30BYIO
ciry0y (04). I'azoomnacHple pabOThI TOJHKHBI TPOBOANUTHCS pabOYMMU, POLIE-
IIMMH CTIeIalIbHOe 00ydeHne U paboTaloMMHU 110 0cOO0MY HapsIy 3a IOAIH-
CBIO JIMIIA, OTBETCTBEHHOT'O 32 ra30BOE XO3sIHCTBO.

IIpu pabome ¢ mazymom HEOOXOAUMO YUUTHIBATH, YTO MAphl Ma3yTa OTHE-
OIIacHBI, @ CMECh MApPOB C BO3IYXOM B3phIBoONacHa. Ha Tepputopun Ma3yTHOroO
XO3SIHCTBa, HACOCHOH CTaHIMH, KOJOALA MEPEeKIIOYSHHUs TOIUTHBA HEOOXOANMO
MMETh TIIATENbHYI0 BEHTWIISINIO, UCIIPABHYIO 3JIEKTPONPOBOJKY, B3pPHIBOOE30-
MaCHOE OCBEILEHUE, KEJIe3HbIE SIIUKK ISl XpaHEHUs] OOTHPOYHOrO Marepuaa,
OMETHEHHBI HHCTPYMEHT (He TalOIIUid UCKPHI IIPU yAape), MPOTUBOrasbl, B3pbl-
BOoOE30MacHbIe aKKyMYJISITOpHBIE (hOHApH (KOTOpBIE BKIFOYAIOTCS 10 BXOJAa B
pe3epByap, a BBIKJIFOUAIOTCS TTOCTIe BBIX0a 13 Hero). Kpome Toro, NOKHEI OBITh
OTKpBITBIE MKa(Bl IS XpaHEHHs CIELOASKABI, COOTBETCTBYIOIINE IUIAKATHI U
IIMUTHI 110 TPOTHUBOIIOXKAPHOM TEXHHKE OE30MacHOCTH, a Takke Homepa Tenedo-
HOB BBI30Ba MOXAPHBIX MAIIUH.

[Ipu cauBe Ma3yTa B pesepByap IUIAHT AOJDKEH OBITh BCe BpeMs HOTPYKeH
B JKHJIKOCTH, YTOOBI HE OBLTO CBOOOJHO MaJarommieil CTPyH, TaK KaK 3TO MOXKET
BBI3BaTh AMeKTpu3anuio. [Ipoes s, Mpoxo/pl, HOABE3AbI K Ma3yTHOMY XO3SIHCT-
BY JJOJDKHBI OBITh MCIIPABHBI, HE 3aIPOMOJKACHBI U OYMINEHBI OT CYXOH TpaBBbl,
JTUCTBEB B paanyce He MeHee 100 M. MecTa, 3aIUThIe Ma3yTOM, 3aCHIIAIOT TIeC-
KOM, KOTOpBIH IIOTOM CO CJIOEM 3€MJIM, NPONHUTAHHBIM Ma3yTOM, YIaJlsIoT 3a
Npeaenbl TEPPUTOPUN.

Ha TeppuTopum Ma3yTHOrO XO3SMCTBa 3alpeniaeTcsi KypHTb, Pa3BOIUTH
OTOHB, JTUTENBHO (OoJiee 7 4acoB) XpaHUTh OOTHPOUHBII MaTepuall WK OCTaB-
JISITh €r0 Ha COJIHIIE.

10.15. OKABAHHUE NMEPBOM MEJUIIMHCKOMN MOMOIIA

IIpu nopascenuu s1eKkmpuieckum mokom HEOOXOIUMO BBIKIIIOUUTH TOK B
YCTAHOBKE WJIM OTCTPAHUTH MOCTPAAABIIEr0 OT TOKOBEAYIIMX YacTEeH, MOJb3Y-
sICb CyXOM OfeXa0H, MOCKOH mMiM IpyruM u3onstopoM. IlocTtpangaBiiero ykma-
JIBIBAIOT, PACCTETUBAIOT OJEKAY, oOecreunBasl IPUTOK CBEKETo Bo3ayxa. Ecim
OH JBIINUT ¢ NepeOosIMH, TO €My JETaloT UCKYCCTBEHHOE IBIXaHHWE «H30 pPTa B
pOT», IS 4ero KIaayT Ha CIIMHY, OTKHBIBAIOT IOJIOBY Ha3az (IIPH 3TOM BOCCTa-
HaBJIMBAETCSI POXOIUMOCTh JIbIXaTeIbHBIX IyTeH), MO JIOMATKH MOAKJIAIbIBA-
10T BJIMK W3 CBEPHYTON onekAbl. OKa3pIBaIOMINII TOMOIIG J€TaeT ABA-TPH TIIy-
OOKHMX BJIOXa Yepe3 Mapilio WM IUIaTOK B POT WJIM HOC TOCTpajaBUIero (Ipu
5TOM HOC WM POT JIOJKHBI OBITh 3aKPBITHI, YTOOBI OOJIETYHUTh TOCTYIUICHHE BLY-



BaeMOro BO3Jyxa B jerkue). Ilocie kaxaoro BayBaHUsI BO3IyXa PUTMUYHO, Ue-
TBHIpE-IIECTh Pa3, HalaBIUBAIOT JaJOHSIMH Ha HIKHIOIO TPETh IPy/IH, OCYIIECTB-
Jisi TEM CaMbIM Maccax cepiia. Yactora uckycctBeHHoro apixanus 10...12 pa3
B MUHYTY.

[Ipn orcyTcTBHM cepaleOneHnsT HEOOXOIUMO OJHOBPEMEHHO C HCKYCCT-
BEHHBIM JIbIXaHWEM BBINOJHATH HEMPSIMOM Maccax cepaua. Jims aToro Ha HIX-
HIOIO YacTh IPyIHOI KIIETKU HaKJIaJbIBACTCS JTaJ0OHb BEITSHYTOH pyKH, a IPYyTYIO
JAIOHb JUIS YCHWJICHUs HalaBIMBAHWS HAKIAABIBAIOT HAa TepByro. Ilocne Tpex-
YeThIpeX Ha/IaBIMBaHMH (C 4acTOTOH B 1 ceKyHIy) enaeTcst BIOX BO3yXa (IBe-
TPH CEKYH[IbI), [TOCTIE YETO MAcCaX MOBTOPSIETCS.

IIpu ompasnenuu 2azom (TSDKECTb B TOJIOBE, IIIYM B yIIax, o0IIas ci1abocTs,
ycuieHue cepAleOneHus], ToJIOBOKPYKEHHE, TOITHOTA U Jp.) HEOOXOIUMO IO
BUTaThCsl HAa CBEXKEM BO3JyXE JJIsI OCBOOOXIEHHS KPOBH OT OKHCH YTJIepoja.
Ecnu moctpagaBmmii HaxoAauTcst 0e3 CO3HaHMSA, TO HEOOXOAMMO PAacCTETHYTh
OISy, aTh TIOHIOXAaTh HAIIATBIPHBINA CIIMPT, €CIIM 3TO HE TIOMOXKET, TO BBIITOJ-
HUTb UCKYCCTBEHHOE JIBIXaHHE.

IIpu odxcozax HalO OCTOPOXKHO CHATH OCTAaTKH OOTOpEBIIEH ONEKABI, pa3-
pes3as ee HOXKHHLIAMH [0 YacTsIM, HO HE yJaiss NMPHCTaBIIMX K TEIy dYacTel
01K bl. 3aBEpPHYTh MOKPOH MPOCTHIHEH, YKPBITh U OTIIPaBUTH B OonbHHUILY. [Ipn
JIETKUX O0XOTaxX HaJo IepeBsi3aTb O0OACGKECHHOE MECTO CTEPHIIBHBIM OMHTOM.
[Ipu oxore KUCIOTOH HEOOXOANMO MPOMBITH PaHy BOAOH M OTIIPABUTH MOCTpa-
JIABILIETO B MEAITYHKT.

10.16. PEMOHTHBIE PABOTHBI

Jomyck mopeit BHyTpb KOTJIa WIIM Ta30X0/I0B, a TAKXKE OTKPHITHE 3aIIOpHOI
apMaTypsl TIocjIe yAAJIeHUs JTIOAeH U3 KOTJIa JOIDKHBI IPOU3BOJUTHCS 1O THCH-
MEHHOMY pa3pelIeHHIO B BUJIE Haps1a-J0ITycKa, BEIIABAEMOTO B IIOPSIKE, yCTa-
HOBJICHHOM BEIOMCTBOM. B Hapsiiie-1omycke yKa3blBaeTcsi (paMuIIus, UMsI, OTUe-
CTBO TeX, KTO OyAeT MPOBOAUTEH PAOOTHI, a TAK)KE OCHOBHBIE MPaBHIIA IO TEXHU-
ke Oe3onacHocTH. J{o Havana mpon3BoACTBa paboT BHYTPHU KOTIA MITH KOJUIEKTO-
pa, COeIMHEHHOTO C APYTUM KOTJIOM, M IIepe]l OCMOTPOM 3JIEMEHTOB KOTJIA IPH
HaJIMYHAH ONIACHOCTH OKOTOB JIIOZAEH KOTEN OTKIIOYAeTCsl OT IPYIMX KOTJIOB 3a-
TIIyIIKaMU ¢ XBOCTOBHKaMH. OTCOeAMHEHHBIE TPYOOIPOBOABI HEOOXOAUMO 3a-
TIIyMATh. ToJmKHA 3ariyIIeK 10JDKHA ONPEAESITECS PAacYeTOM Ha MMPOYHOCTD.

OO1ye npaBuila TEXHUKU O€30IIaCHOCTH, CBapOYHbIE PabOThl, paboTa B KO-
JO/Iax, KaHAllax, pe3epByapax, ¢ pTYTHBIMH NPHOOpaMU, HHCTPYMEHT, TaKeIax,
MIPUCIIOCOOIEHHSI, PEMOHT TPYOONPOBOJOB, KOTEIBHOTO M BCIIOMOTATEIHHOTO
000pysOBaHUS NIPUBENICHBI B COOPHUKAX IMPaBWJI M PYKOBOISIIMX MaTepUalioB
o KOTIIoHan3opy [4, 11].

3AKNIOYEHUE

Jlnst SKOHOMHUM TETIOBOH M 3JIEKTPUYECKOW SHEpIUH B KOTENBHBIX yCTa-
HOBKaX MOTYT OBITh HCIIOJb30BaHbl KOMOMHUPOBAHHBIE TAPOBOAOTPEHHbIE arpe-
raThl U Pa3IMYHbIE CXEMBl HUPKYJLIMU TEIUIOHOCHUTENS. B mapoBomorpeiHbIx
TEIUIOTeHepaTopax MOJIydYaloT J[Ba TEIUIOHOCUTENS: Tap W BOAY C Pa3HBIMH IIa-
pameTpamu (JaBJIeHUEM U TEMIIEPATypOi).

Jnst moBeIeHns K03 UIMEeHTa MONIe3HOro JeHCTBUA U SKOHOMHH TOIUTH-
Ba B TEIUIOr¢HEpaTOpax MPUMEHSFOTCS KOHTAKTHBIE TEINIOOOMEHHHUKH, a B BOJIO-
IPEHHBIX KOTJIAX — Pa3IMYHbIE CXeMBbl HUPKYJSIIUU BOJBI (JUII OCHOBHOTO U ITH-
KOBOTO peKUMa pabOTHI).

OHeprocOepekeHHE B KOTIIAX BKIOYAET CIEAYIOIINE MEPOIIPUATHS:
¢ YTUIM3ALHUIO TEIJIOTHl YXOIAIINX TOTIOUHBIX TBIMOBBIX I'a30B;

® KOMIUICKCHOE MCIIOJIE30BaHME TEIUIOTHI YXOSAIINX T'a30B;
e MonepHu3anuio mapoBsix kKotiaoB (AKBP, E-1-9) mnns pabotsr B Bomo-
TPEVHOM PEXKHUME;
® MOJEPHHU3AIUIO CXEM TOpSYEero BOAOCHAOKEHHUS IyTeM YCTAaHOBKH KOH-
TaKTHO-Ta30BOTO SKOHOMaii3epa;



® WCIIOJIF30BaHHE TEIUIOTHI Tapa, BTOPUIHOTO BCKUTIAHUS KOHIICHCATA;

¢ [IpUMEHEHHE TEIJIOBOTO HACcOCa C WCIOJIH30BAHMEM HU3KOIMOTEHIIHATIh-
HBIX HCTOYHHUKOB (HarpeTOro BO3IyXa, Topsueii BOAbI, KOHACHCATa);

® KCIOJIh30BaHUE AKKYMYJIUPOBAHHOM TEIUIOTHI TPHU OCTAHOBE KOTJIA;

® IIpeaBapUTEIHHBIN TOJOTPEB MPUPOJTHOTO Ta3a C MOBBIIICHUEM €T0 Blia-
rOCO/Iep KaHUS.

K TemnoBomy pacuery TemoreHeparopa TpeOyeTcss TBOPUECKUI MMOAXO, a
TIPH 3aIUTe TPOEKTa HEOOXOAMMO TTOKA3aTh:

® TCOPETUYCCKUE 3HAHUA U3YYCHHOI'O MaT€puasia;
® IPAKTUYCCKHUC HABBIKW paCUCTa TCIIOICHECPATOPA;

e yMEHHE MO0JIb30BAThCS YEPTEKaMU, CXeMaMH HOPMaTUBHON U CIIPaBOY-
HOM JIUTEpaTypBI;

® IIPOSBUTH AKKYPAaTHOCTb B O()OPMIICHUH ITOSICHUTENBHOMN 3alUCKH.

[IprmepHBIA TIepedeHb KOHTPOJIBHBIX BOIPOCOB ISl CAMOIIOATOTOBKH H
3aIIMTHI IPOEKTa NpHuBeaeH B Tadu. [111.
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I11. ITapossie koTibI cepun JJKBP u JIE

2, »oo| S < X =

IMapameTpsl :: : | o :'f o S

P AR

== =G S = =

[Ipon3BoanTENHHOCTS MApa, T/9 4 6,5 | 10 4 6,5 | 10
Hasnenne mapa, MIla 14114 |14 |14 |14 | 14
Pacxop TomnuBa:na rase, M/ / 295 | 478 | 705 | 291 | 472 | 718
Ha Ma3yTe, KI/4 - - — | 273|443 | 673
Pacuernsrit KI1J 6pyTTO, %Ha 90, | 91, | 91, | 90, | 91, | 92,

rase / Ha MazyTe 889 | 889 | 889 | 989 | 289 | 191

Temneparypa ra3oB Ha BbIXOJIE 940— | 960— | 1000 | 1009 | 1079 | 1114
u3 tonky, ° C; ra3/mMasyr — | 967 | 1044 | 1069

Temnepatypa razos 3a kotaom,® | 280 | 280 | 295 | 336 | 326 | 273

C; Harase/Ha Ma3yTe 340 | 340 | 320 | 378 | 364 | 310
Temmeparypa yXoAgIiux TOIOY- 150 | 155 | 160 | 164 | 162 | 146
HBIX Ta30B, ° C; ra3/MmasyT 165 | 170 | 180 | 197 | 195 | 174
OG6BeM TOMOYHO# KaMephl, M° 13, | 20, | 35, | 80 | 11, | 17,




IToBepXHOCTPH CTEH TOIIKH, M 41, | 54 | 84, | 23, | 30 | 41,
4 8 8 5
PanuanuonHas moBEpXHOCTb, M 21, | 27, | 47, | 21, | 27, 39
4 9 9 8 9
[Mapametp Tomku M 051051051051 0,510,
3 3 3 2 2 2
KonBekTuBHas noBepx- 116, | 197, | 230 | 45,0 | 63,3 | 110
HOCTB(KHIIATHIBHBIE ITyUKH), M 9 4
[Tomepeunsrii mar Tpyo, MM 110 | 110 | 110 | 110 | 110 | 110
[IpononbHeIii mwar Tpyo, MM 100 | 100 | 100 | 110 | 110 | 110
IInomans xwuBoro ceuenms it | 0,84 | 1,24 | 1,28 | 0,34 | 0,35 | 0,41
TIPOX0/Ia TOMIOYHBIX TA30B, M°
Yucno psanoB tpyd mo razoBomy | 20/2 | 22/2 [ 22/2| 19 | 26 | 41
tpakry (I myuok / II myuok) 0 2 2
N hi w0 ), ), o~
Tun ropenku - = - 2 3 2'
S | == | = |2 |2
— —~ — —~ —
I12. Boporpeiinsie kotasl KB-I'M-10 (-20, -30)
KB-I'M-10 KB-I'M-20 KB-I'M-30
[TapameTpsbl Ma- Ma-
raz ra3 | masyt | ra3
3yT 3yT
1 2 3 4 5 6 7
TET/IOBASA  MOLL-
HOCTHB, MBT / 11,6 /10 23,2/20 35/30
(FTKAJI/H)
Pacxon Bonpl, T/4 123,5 247 370
Tewmepatypa = yXoms- | g5 | 93 | 190 | 240 | 195 | 250
mux rasos, °C
Temmneparypa Boael, °C 70 /150
Ha BXOJ€ / Ha BBIXOJIE
KIIJ 6pyrTo, % 91,9 | 88,4 | 91,9 88 91,2 | 87,7
Pacxon Tonmusa:ras, 1260 | 1220 | 2520| 2450 | 3680 | 3490
M’/d; Ma3yT, KT/4
I'mppaBianueckoe c;o— 15 23 1.9
MPOTUBJIEHHE, KITC/CM
Tonka
O0BeM TOIKH, M 38,3 38,3 | 61,2 | 61,2 77,6 77,6
IToBepXHOCTH CTEH, M 82,8 82,8 (1142 1142 | 1372 | 137,2
Pammauonsas no- | 53 6| 536 | 1066 106,6 | 1269 | 1269
BEPXHOCThH HArPeBa, M
JuameTp TpyO, MM 60x3160x3[60x3|60x3|60x3|60x3
Tewmepatypa rasos Ha | 1000 | 960 | 1100 | 1070 | 1160 | 1130
BBIXO1€ TONKH, °C
MNAPAMETP M 0,52 | 0,49 | 0,52 | 0,49 0,52 | 0,49
®ecmoH (pacrionoxeHue mpyb waxmamHoe)
ﬂMAMﬁ;Al; TPYb, 60x3 |60x3]{60x3|60x3|60x3|60x3
E;“epe"“"’“ warpyd, | ose | 2s6 | 256 | 256 | 256 | 256
TIpososbHELif war 180 | 180 | 180 | 180 | 180 | 180
TpyO, MM
IloBepxHOCTH Harpesa, M 7,2 7,2 10,3 10,3 14,2 14,2
Yucio psnoB Tpyo 4 4 4 4 4 4
Ceucnne A mpoxona | 5 39 | 539 | 403 | 4,03 | 568 | 568
rasoB, M




Tewmeparypa rasoB Ha | g3 | 950 | 1040 | 1037 | 1098 | 1095
BEIXOJIe U3 (pecToHa, °C
Oxonuanue Tadu. I12
KB-I'M-10 KB-I'M-20 KB-I'M-30
[TapameTpsbl Ma- Ma-
ras ra3 | masyt | ra3
3yT 3yT
1 2 3 4 5 6 7
Konsexmuenwiii nyyox— waxma (pacnonodscernue mpyo waxmamuoe)
AVAMETP TPYB, 28 x 3 28 x 3 28 x 3
MM
Yucio psanoB Tpyo 64 64 64
[Tonepeunsrtii mar Tpyo, 64 64 64
MM
IIpononbHeIil mar 4 42 4
TpyO, MM
IToBepxHOCTH HarpeBa, M 221,5 406,5 592,6
Ceuenne mis npoxg/:[a 143 2.57 3.7
TOIMOYHBIX Ta30B, M
Tasosoe comporusae- | 435 | 450 | 560 | 590 | 640 | 655
Hue, H/m
Tun BeHTHIIATOpA BJI-10 BJI-15,5 BJI-15,5
Tumn ropenok PI'MI'-10 PI'MI'-20 PI'MI-30
Yucio ropenox 1 1 1

I13. Boporpeiinbie kotabl KB-I'M-50, KB-I'M-100

XapakrepucTuka KoTja KB-I'M-50 | KB-I'M-100
Termnonpon3BoINTENFHOCTD, | Kan/4, MBT 50/58 100/116
Pacxoj1 TOIUIMBA: ra3, M°/4; Ma3yT, KI/q 6260 /5750112 520/ 11 500
KII[] opytTo, %: ra3 / Ma3yt 92,5/91,1 | 92,5/91,3
Temneparypa yxomsuux ra3os, °C, raz / mazyr | 180/ 140 180/ 140
OG6BEM TOMOYHOM KaMepbl, M° 251 388
JIy4eBOCTIPUHIMAIONIAS [TOBEPXHOCTD, M’ 245 325
KOHBEKTHBHAs! TOBEPXHOCTh HArPEBA, M 1223 2385
Pacxox Bozbl, T/9: OCHOBHO# /TIMKOBBIH peskuM | 618 /1230 | 1235 /2460
PaGouee qaBieHHe BOJBI, KIc/cM’ 10...25 10...25
['MapaBIMYecKOe COMPOTHBIICHHE, KIC/CM™:

OCHOBHOH PEXUM / THKOBBIN PEKUM 1,33/0,75 1,65/0,79
ConpoTuBJeHHe ra30BOro TPakTa, MM BOJ. CT. 100 120
I'nmy6una torku L1, Mm 4160 6540
I'myOmHa KOHBEKTHBHOI mAaxThl L2, MM 1664 3168
JnmmHa kotina L3, MM 5900 9558
Jaa xoTiia (BKiroyas onanaku) L4, Mm 9500 14 160

II4. DHTAABIHA TONOYHBIX I'A30B H BO3IyXa

Suranemus 1 v, kJK/m

Oh, | (o

Temmneparypa,
°C

(CS)RO2




100 170 130 151 133
200 359 261 305 267
300 561 393 464 404
400 774 528 628 543
500 999 665 797 686
600 1226 806 971 832
700 1466 949 1151 982
800 1709 1096 1340 1134
900 1957 1247 1529 1285
1000 2209 1398 1729 1440
1100 2465 1549 1932 1600
1200 2726 1701 2138 1760
1300 2986 1856 2352 1919
1400 3251 2016 2566 2083
1500 3515 2171 2789 2247
1600 3780 2331 3011 2411
1700 4049 2490 3238 2574
1800 4317 2650 3469 2738
1900 4586 2814 3700 2906
2000 4859 2973 3939 3074

I15. IToTepu TemI0THI OT HAPYKHOTO OXJIAKACHUS

[TapoBoii koTen Boporpeiinsiii koTen
Homunansnas Homunansnas
NIPOU3BOJIU- 45 om> 70 MOIIHOCTb, 45 toms 0
TENBHOCTD, T/4 MBT
2,5 34 1 5,0
4 2,9 5 1,7
6,5 2,2 10 1,5
10 1,7 20 1,2
15 1,5 30 1,0
25 1,2 50 0,8
I16. 3nauenus ko3pduunenta m
3Hauenus g,, KBr/m’ T'as Masyr
m m
<400 0,10 0,55
400...500 0,15 0,60
500...600 0,20 0,65
600...700 0,25 0,70
700...800 0,30 0,75
800...900 0,35 0,80
900...1000 0,40 0,85
1000...1100 0,45 0,90
1100...1160 0,50 0,95
>1160 0,60 1,0

II7. KoHCcTpyKTUBHBIE XapaKTePUCTUKH TPYO0 YYryHHBIX 3KOHOMAii3epoB
BTH

XapakTepucTuka OJHOH Jmuna Tpy06 /, MM
TPy OB 1500 2000 2500 3000
[Inomans moBepXHOCTH Ha-
rpeBa ¢ ra30BOM CTOPOHBI 2,18 2,95 3,72 4,49
H,y, M




[Tmomans )KUBOrO CEUEHUS
JUTA TIPOX0/1a TOMOYHBIX Ta-

30B Fip, M

0,088

0,120

0,152

0,184

I18. 'abapuTtHbIe pa3mepsl ropeaok I'M na koraax IE
(cm. puc. [123)

[TapameTpbt JE-4-14 JIE-6,5-14 JE-10-14
Pa3mepsl, MM I'M-2,5 I'M-4,5 I'M-7
L 800 840 910
L, 260 300 370
D, 642 728 850
D, 545 630 715
Ds 312 407 458
Dy 685 770 885

I19. YcranoBouHble pa3mepsl ropeaok I'MI'm Ha kotiaax JIKBP
(cm. puc. I121)

[MTapamer- JIKBP-2,5- A JIKBP-6,5- JIKBP-10-
pbl 13 AKBP-4-13 13 13
Pasmepsr, Mm| I'MI-1,5Mm I'MI'-2m I'MTI'-4m I'MI'-5m
K 325 325 445 445
b 280 280 390 390
B 550 550 880 800
r 50 60 80 80
pi| 250 250 320 320
E 125 150 200 250
D 244 267 365 369
I110. I"'a6apuTHbIe pa3Mepbl ropejiok 'MI'm
(cM. puc. [122)
Mapamer- | pye g sy | PMr-2w M -4um MT-5m
PBI, MM
H 520 520 600 600
D 244 267 365 369
D, 108 108 159 159
D, 276 276 375 375
L 980 980 1217 1205
L, 34 34 50 50
L, 267 267 378 378
L, 240 240 318 318
Ly 312 312 431 431
h 180 180 235 235
h, 250 250 360 360
d 6,8 8,0 11,5 14,0
d, 6,5 6,5 8,8 10,0
d, 1,8 2,0 2.8 3,0
d3 5 6 7,2 8,8
dy 34 34 42 42

I111. KoHTpo/bHbBIE BONPOCHI 1JIsI CAMONIPOBEPKH



[epeuenp NpUMEpHBIX BOIIPOCOB OtBeThl
1. CoctaB U CBOICTBA )KHIKOTO U Ta3000pa3HOTO TOILIHBA m 3.3,34
2. Husmas u BeICIIas TEIUIOTa CropaHus TorumBa. [louemy B L35
pacueTax MCIOIb3YETCsl HU3IIAs TEIUIOTa CrOPaHys TOTINBa? T
3. OcobeHHOCTH Tpoliecca TOPEHUST OPraHMYECKOT0 TOIUIHBA m 3.1
4. Koa¢pduuueHTt n30bITKa BO3/IyXa U MOYEMY B TONKY BO3.Y- 3.8
Xa MofaeTcs OOJIbIe, YeM TEOPETHYECKA HE00X0IUMO? T
5. TTouemy k03¢ GHUIMESHTHI H30bITKA BO3yXa B YXOISIIUX 3.8
TOIOYHBIX Ta3ax OOJIbIIEe, YeM B TOMKE? T
6. JInst 9ero cocTaBisieTCsl ypaBHEHUE TEILUTOBOTO OanaHca? m 3.9
7. Yem otnmmuatorcst KITJ[ 6pytTo u HeTTO? m. 3.10
8. TeroBele oTepy KoTia U ux BiusHUe Ha KITJ[? m 3.11
9. Ha3nauenue 00yBOYHOIO armapara m 7.1
10. Meponpustus 1o npeJoXpaHeHUIo TeIJIoreHepaTopa oT 7.1
BBICOKO- I HU3KOTEMIIEPAaTypHON KOPPO3UHU Y
11. YerpoiicTBo 1 paboTa BOASHOTO SKOHOMaii3epa m 7.2
12. YerpoiicTBo 1 paboTa TOPETKH, YCTAHOBICHHO B TOTIKE m 4.4
13. YcrpoiicTBO 1 Ha3HaYeHHEe 0OMYPOBKH U (DyTEPOBKH m 4.1
14. Ha3HaueHue TapHUTYPBI U apMaTyphl: BEHTHIIS, 3aABUX- w21
K1, 00paTHOTO U MPEJOXPaHUTENHLHOTO KilaraHa o
15. Ha3HavyeHne KOHTPOJIbHO-U3MEPHUTENBHBIX TIPHOOPOB m 2.2
16. IIpoayBka MaHOMETpA U BOJIOYKA3aTEIbHOIO CTEKIIA m 2.2
17. Tlonsarre BAY, HAY u 3amaca mutaHus m 2.2
18. HazHaueHune mapocemapanioHHBIX YCTPOWCTB M MECTO HX 74
YCTaHOBKH Y
19. 3a cuer 4ero ocymecTBIAETCA ECTECTBEHHAS LIUPKY LM
B naporeneparope? KpaTHOCTh HUPKYJISILIKU. 3a CUET Yero m 5.1
MPOHCXOUT HApYIIEHHE LUPKYIISIHAN?
20. YcrpoiicTBO M paboTa TEIIOreHepaTopoB paszn. 5, 6
21. IlpuanHBI BEIOOpa CKOPOCTEH pabodvero Teaa B OCHOBHBIX L7074
3JIEMEHTAax TEIUIOT€HepaTopa o ’
22. VI3 KaKuX ClIaraeMBIX COCTOUT KO3 PHUIIMESHT Terutonepe- 8.6
Jladd B pa3IMYHBIX JIEMEHTaX KOTEIBHOTo arperara’? o
23. Kak 3aBucUT K03((HUIKEHT TEIUIOOTIAYH KOHBEKLIUEH OT -
CKOPOCTH TIOTOKA, AUAMETPa U PacrioyiokKeHHst TpyO? pH.
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NMPOAYKTOB CrOPAHMS OPTAaHMYECKOIr0 TOIIUBA (TOMOYHBIX ra30B)
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Puc. I12. I'padpuyeckoe onpeneneHne pacyeTHoii TeMnepaTypbl TONOYHBIX
ra3oB Ha BbIXOJe U3 ra30xo/a (KOHBEKTUBHOI'O My4Ka)
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Puc. I1IS. Pacuer Temionepeaadyu B TONKAaX.
Pacuer neiicTBUTEILHOI TeMIepaTypbl TONOYHBIX I'a30B HA BBIX0JE U3 TOM-
KH
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Puc. I16. KoappuumeHT Tenja0oTaauu KOHBeKUHen
MpPH MONePeYHOM OMBIBAHIUH KOPUIOPHBIX INIaJKOTPYOHBIX MyYKOB
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Puc. I17. KoappuumeHT Tenja0oTaaum KOHBeKIHen
MPH MONEPEeYHOM OMBIBAHIH IAXMATHBIX IJIAJKOTPYOHBIX MyYKOB
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Puc. I19. KoagpdpuuueHnt tenjionepesayn 4yryHHbIX 3IKOHOMA3epoB



Puc. I110. Cxema 00BsI3KH YyTYHHOT'0 IKOHOMaii3epa:

1 — BepxHMii OapabaH MapoBOro KoTia; 2 — 00MypOBKa SKOHOMa3epa;

3 — 001yBOUHBIH MapOBOIi anmapat; 4 — 4yryHHble peOpUCThIe TPYOBHI;
5 — oOpaTHbIif K1amaH; 6 — 00BoIHAs JIMHUS (0alnac); 7 — BEHTIUIH;
8 — repmometp; 9 — maHoMeTp; /(0 — MpeJOXPaHUTENBHBIN KIIalaH;

11 — Bo3myx0cOOpHUK; /2 — CTOHHAS TNHUS, /3 — MUTaTENbHAS TUHAS
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Puc. I117. lIpoxosabHbIii pa3pe3 Tensnorenepatopa E-1-9I':
1 —ropenka I'-1; 2 — amOpa3zypa 1151 yCTaHOBKH TOPEJIKH;
3, 4 — 0OMypoOBKa (COBEJIUT M OTHEYIIOPHBIH KUPIHY); 5 — HOTOJIOYHBIH HKpaH;
6 — B3pBIBHOW NpeIOXpaHNTEIbHBIN KIIalaH; / — BepXHU OapabaH;
8 — KUISATUIIBHBIE TPYOBI KOHBEKTHBHOHN ITOBEPXHOCTH HArPEBa;
9 — meperopojKa 13 JKapoCTOMKOH CTall MKy MEPBBIM M BTOPHIM Ta30X0AaMH;
10 — oTBepcTHE A BBIXOAA TOMIOYHBIX Ta30B; / [ — HIDKHUHA OapabaH;
12 — creHka, OTJeNAONIAst TOTIKY OT KOHBEKTUBHON YacTH;
13, 14 — iox Tonku (AUATOMOBEIIM U OTHEYHOPHBIN KUPIIHY);
15 — BEHTUJIATOP CPEAHETO AaBICHUS
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Puc. I118. [IpogoabHbiii pa3pe3 Temioreneparopa M3K-7AT-1 (E-1-9T'H):
1 — BO3AYLIHBIN perucTp; 2 — ropejika; 3 — BepXHss KoJbleBasi Kamepa;
4 — BHYTpeHHSA KapocToiikas 00IIMBKA; 5 — HAPYXKHASA cTaTbHasi 00IIUB-
Ka;
6 — KOIb1eBOM KaHAJI VI IIPOXO0/a BO3AyXa; 7 — MaTPy0OK JJIf MOAAYH BO3-
yxa;
8 — nBa (WM TPH) PAA NPAMBIX BePTHKATBHBIX KHNATHIBHBIX TPY0;
9 — HUKHASA KOJIbLIEBasi KaMepa
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Puc. I119. IIponoabHblii pa3pe3 Bogorpeiinbix kotaos KB-I'M-10 (-20, -30)
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Puc. I120. ITpoaoabHbiii pa3pe3 koo KB-I'M-100
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Puc. 1121. Cxema ycTaHOBKH razoMa3yTHbIX ropeiok I'MI" Ha koTiax
JKBP:
1, 2 — BO3IyXOBOABI BTOPUYHOTO W MIEPBUIHOTO BO3AYXa; 3 — TOPEIKa;
4 — ra3ompoBo; 5 — KOHUYECKUH TYHHENb, 6 — aMOpasypa;
7 — CMOTPOBOIA JI0YOK (Tisizienka); 8 — hyrepoBka; 9 — nas;
10 — 3amanpHOE 3anUTHOE YCTPOoiCTBO (33Y)
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Puc. I124. YcTpoiicTBO pOTALIHOHHO

20,

ropesku PI'MTI'-10 (-

KOJIbIIO paMbl; 4 — ra3oBasi Tpy0a;

33—

>

1 — ra3onpoBox; 2 — BO3IYLIHBINA KOPOO;



5, 6 — Tpy6a ycTaHOBKHM 3allaJIbHOTO 3almTHOrO yerpoiictsa (33Y) u ¢poronat-
YHKa;
7 — ra3oBast Kamepa; § — nepeiHee KOJIbLO BO3yXOHAIPaBIISIIOIEr0 YCTPOICTRa;
9 — KOHMYECKUH KepaMH4YeCcKuil TyHHelb (aMOpa3ypa);
10 — 3aBUXpUTEIHN BO3IyXOHAMPABIISIONIETO YCTPOMCTRA;
11— poraumonHas GOpcyHKa;
12 —ra3oBble BHITyCKHBIE OTBEPCTHS;
13 — pamKa JuIsl IEHTPOBKHU 3aBUXPHUTENS BTOPUYHOTO BO3/YXa;
14 — onopHas Tpy0a; /5 — MOAUIMITHAK HAIIPABIIAIONICH PaMEI,
16 — HanpaBmsromas pama; /7 — BO3AYIIHEINA MHOep;
18 — OKHO [UTS TIOZBOIA BO3AYXA K 3aBUXPUTEIIO; /9 — KPBIIITKA TOPEIKH

OI'VIABJIEHUE
NPEJUCJIIOBHUE .........c.ooiiiiiiiiiiiiiiiiii e 3
BBEJEHHUE ...... ..., 4
1. KOHCTPYKTUBHBIE OCOBEHHOCTHN TEIIJIOI'E-
HEPHUPYIOHIUX YCTAHOBOK ..................... 5
1.1. Knaccuguxanus TeroreHepupyoIHuX YCTAHOBOK ............ 5
1.2. KOHCTPYKTHBHBIE OCOOEHHOCTH KOTEIBHBIX ....euvevernennnn.. 7
1.3. O6mue momoxkerust padoThl TOL ......coovviiiiiiiii i, 11
1.4. O6muue momosxxernst padoTst AT ..., 12
1.5. DIACKTPOIIHBIC KOTIIBI - ... veveeneeneenttentaneateneeneanenaaneanenss 14
I OT IS 1 (0) o 13 (0): 3.4 SO 20
1.7. TeOTEPMAIIBHBIE YCTAHOBKH .. .eveenteneeneenneeneennenneaneanen 36
1.8. KOTIBI-YTHITHBATOPBI ... e veneeneeeeeeneeeeeeeeeeeeaeeeeaenannn 38
1.9. IIpon3BOACTBO TEMIOBOI SHEPTUU U3 OUOMACCHI ............... 39
1.10. TerIOHACOCHBIE YCTAHOBKH . ...uveeueenteeneennenneenaenneennnnns 44
2. BE3BOITACHOCTbB PABOTBI KOTEJIbHBIX YCTAHO-
BOK .o 48
2.1. APMATYPA H TAPHHATYPA .. nvnereneneeneneaneaneananeaaneneanenn 48
2.2. KOHTpOJIBHO-U3MEPUTETBHBIE TPHOOPHI . ....vvvneenenanannenn. 52
2.3. CuctemMbl aBTOMATUKH PETYITHUPOBAHUS . ..v'vveneeenranninnnnnnns 61
2.4. TIpHOOPBI OC30TACHOCTH. .. .e'vteeentaneneeneananeenennaneanannns 64
3. OCHOBBI 'OPEHMHS U TEIIJIOBOI'O BAJIAHCA.......... 66
3.1. OOIIHE MOHSTUS TOTTUBA M TOPEHHS - . e.eneeeneneeneanananenes 66
3.2. CocTaB TBEPJOTO U JKUAKOTO TOTUTHBA. .. .euveneeneenennenennen. 67
3.3. CBOMCTBA KHUJKOTO TOIIIMBA .. ..ueneennenennenneneenennenennennne 69
3.4. CocTtaB ¥ CBOICTBA Ta3000PA3HOTO TOTIIABA .. ....enveneneeene.. 69
3.5. TemnoTa CTOPAHMS TOTITHBA .. ...euueneeneeneeeneenennenaanennnns 71
3.6. CriocoObI COKUTaHKs OPTAHUYECKOTO TOIUTHBA . ................. 71
3.7. PacueTr ropeHHst OpTaHUUECKOTO TOTTUBA . ...'vvenneeneennennnn. 74
3.8. Koo HUIHEHT U30BITKA BO3IIYXA . euveneneneeneaneneaneanannnnes 76
3.9. YpaBHEHHE TEIIOBOTO OATAHCA ... .uveueneneieenaneneeanananenns 76
3.10. Koa¢dduumeHT none3Horo JeWCTBUs U pacxo]l TOIJINBA Te-
1A (1S3 (5011 N0 o1 A 78
3.11. TerIoBBIE TOTEPH TEIUIOTCHEPATOPA .. veueeneeneeneeanennennne 79
4. TOIIOYHBIE U TOPEJIOYHBIE YCTPOMCTBA ............. 81
4.1. TOTIOUHBIE YCTPOHCTBA . veuvvenrereenrenneneeneenneaneeneennens 81
4.2. TOPENOYHBIE YCTPOMCTBA . .uvvnreneenneaneeneaiianeenieaneennen. 83
4.3. T'a30BbI€ 3aMATBHBIC YCTPOHCTBA .. .o'veneeeeeenianeeaneanenanns 88
4.4. Ta30MA3YTHBIC TOPEITKH .. veneenenteneeteneeneanenneneaneneenennn 89

4.5. TATOAYTHEBBIE YCTPOUCTBA .vevveenrenreeneeneenneeneenaeaneennnns 94



5. ITAPOBBIE TEIIVIOTEHEPATOPBI ............................. 97

5.1. Tlpunnmm paboThl HAPOBBIX TETJIOTEHEPATOPOB. .. . ...\ ... ... 97
5.2. YcrpoiicTBo U padoTa Teruioreneparopa JJKBP-10-13-250T™M 100
5.3. YcrpoiictBo u pabdota Termorenepatopa JE-10-14TM ...... 104
5.4. YcrpoiictBo u pabota Termorenepatopa BI'M-35 ............. 110
5.5. Ycrpoiicto u pabdora Temoreneparopa E-1-9 ................ 114
5.6. YcrpoticTBo u padota kotiaa M3K-7AT-1 ....................... 117
6. BOJOTPEVHBIE TEILVIOTEHEPATOPHBI ...................... 120
6.1. OcoberHocTH paboOTH BOJOTPEHHBIX TEIIOTEHEPATOPOB ..... 120
6.2. YcrpoiictBo u pabdota Temioreneparopa [IITBM-50 ........... 123
6.3. YcrpoiicTBo u padota kotiaa KB-I'M-10-150 .................. 126
6.4. YcrpotictBo u padora kotiaa KB-I'M-50-150 .................. 130
7. XBOCTOBBIE IOBEPXHOCTHU HATPEBA .................... 135
7.1. Koppo3usi HOBEPXHOCTEH HATPEBA ...euvunenneneeneaneneanenennne 135
7.2. BOASIHBIE SKOHOMAMBEPDBI .. .evveeteetanieieenneaieeneeneennennns 136
7.3. BO3IYXOMOMOTPEBATEIIH e .vveneeneeneeneeeneennenneeneennennenns 138
7.4. TlaporieperpeBaTeNi H CEMAPATOPEI TIAPA . ...neeneneeneanennnnnn. 139
8. TEINIOBOM PACUET TEILVIOTEHEPATOPA ................ 141
8.1. Opranuzaiusi MPOCKTUPOBAHMS . ....uvenrerrrenrannennnannannennn 141
8.2. CocTaB TomIMBa, MapaMeTPhl TEINIOHOCUTENS U KOHCTPYK-
TUBHBIE XaPAKTEPUCTUKHU TEIUIOTEHEPATOPA «..vevenenannenen. 143
8.3. PacueT 00beMOB ¥ SHTANBIHI MMPOIYKTOB CTOPAaHMS 1 BO3oyxa 144
8.4. TeryoBOM GaTaHC U PACKOJ TOTUIHBA ....veeeeneeneeaneanennene. 147
8.5. PacUeT TOMOUHBIX KAMED ...uvenueineeteantenneeneeneenneaneennes 151
8.6. PacueT KOHBEKTHBHBIX ITOBEPXHOCTEH HarpeBa NMapoBBIX H
BOJOTPEUHBIX TEIIOTEHEPATOPOB . ...evneeneanteneennennenenns 156
8.7. PacueT BOASHBIX IKOHOMAM3EPOB .....vuveneeneeninaneanennnne 165
8.8. HeBs13ku TEmI0BOTO OajlaHCca TEIUIOTCHEPATOPa ................ 168
8.9. Pacuet nmaponeperpesareneii u Bo3ayxomnoaorpesarene ..... 170
9. MOATOTOBKA BO/JbI U1 TOIIJIMBA B KOTEJIBHBIX ..... 171
9.1. OcHOBHBIE MOKA3aTeTH U HOPMBI Ka4eCTBA BOJHI ................ 171
9.2. OUABTPAIHS U KOATYIISIIIAS BOIBL .o .vneneeneeneeneneaneanenaennne 174
9.3. BHYTPUKOTIIOBOE YMSTUEHUE BOIBI «.oveneenneeneennenneannanns 174
9.4. Bomoy™MsrdyeHre METO0OM KATUOHUPOBAHUS ... ..euvenennenn.. 176
9.5. Na- 1 H-KATHOHUPOBAHHE . .......euueneineniaiieaeaneanananenn, 179
9.6. Jlearpanivisi MTUTATETBHON BOJIBL «v.vvvnneeneenieeneanennnennennenns 180
9.7. IIpoyBKa KOTEIBHBIX ATPETATOB .....eneenenennennanennaneanennn 181
9.8. CTYNEHYATOE UCHAPEHUE . ..enveneennenneeneenneeneennenneanaanns 182
9.9. TpyOONpPOBOIBI U MUTATEIBHBIE YCTPOHCTBA ...vvneenennenenne 182
9.10. TONIMBHOE XO3SIMCTBO KOTEIMBHOM ..e'veneeneieennenineennennen, 184
10. OKCIUIYATAIIMS KOTEJBbHBIX YCTAHOBOK ........... 188
10.1. O6mue nmpaBuia 0€30MaCHOCTH B KOTENBHON ................. 188
10.2. TIpaBa 1 00A3aHHOCTH MEPCOHATIA .vvvveneeeeraneenenannnnnns 189
10.3. TIoATOTOBKA KOTIA K PACTOITKE . ..uvevenreneeneeneneenennenennn 191
10.4. PACTOIKA KOTIIA ..uveueteneenteneneeieteneeneeneneeneenenaienenns 192
10.5. BKJIFOUEHHE KOTIIA B PAOOTY .vuvvnvenranrnranrenannenennannnns. 194
O ON o217 v 10 0o s s - 195
10.7. OCTAHOBKA KOTIIA ... e ventetenteneeteteneeneeeneeneneenenenn 196
10.8. ABapuHAS OCTAHOBKA KOTIIA +..veveenrenreanrenneneenaennnnns 197
10.9. Bo3Mo>kHBIE aBapuy B KOTEIbHOU M UX TUKBUAALYS ........ 199
10.10. O4HMCTKA KOTIOB OT HAKHIIH ... enveneeeneeneeneaneneenennenans 201
10.11. KorcepBanus KOTIOB U JPYTAE MEPOIIPHATHS .............. 201

10.12. TIpoTHBOMOKapHAST OE30MACHOCTD .....veneneeeeaeenenenennn 202



10.13. D1eKTpo0OOPYIOBAHNE KOTENBHOM .. .e'vvneeneeveeeaeananne. 203

10.14. 3ara30BaHHOCTD KOTEIBHOM . ..uvuvinveniintieneeneenieannanns. 204
10.15. Okazanue nepBoit MEAUIIMHCKOW MOMOIIH ................ 205
10.16. PEMOHTHBIC PAOOTEL .....'vueeeneenieanianeaeaeaneanennnnn 206
BAKITHOUEHHE ... 207
CIIUCOK JIMTEPATYPDBI ..., 208
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