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HPEAUCJIOBUE

B mpouecce cBoeil paboThl CyJJOBOM MEXaHHK BBIHYKICH CTAJIKUBATHCS C CaMbIM Pa3HOO00-
PasHBIM PHEPreTHYECKUM 000pYIOBaHHEM, KOTOPHIM HACHIIIEHHO COBpEeMEeHHOe cyaHO. OCHOBHOE
Ha3HAuEHUE CYJI0BOH sHepreTuueckoil ycranoBku (COY) — obecnieuenue nBuxkeHus cyana. Kpome
TOTO, OHA CIYXHT JUIsI CHAOXKEHHUsS CyIHAa U CyIOBBIX CHCTEM 3JIEKTPO’HEprueil, mapom, BOJOM
(MUTHEBOM, CAHUTAPHOU M TEXHUYECKOW) XOJIOIHON U ropsiuei, a TakKe JUIsl YIpaBJICHUs CYIHOM,
COXPAHEHHUS €r0 MOPEXOHBIX KAaueCTB, IPONU3BOJICTBA IPY30BbIX ONEPALNN, OTOIUIEHUS, BEHTUIIS-
UM ¥ OXJIKICHHUS KUIIBIX U CIIY)KEOHBIX MIOMEIIECHUH, 0XTaXAeHUS TPY30BbIX TPIOMOB (pedpuxe-
paTopHsIe cy/a), X031HCTBEHHO-OBITOBBIX TOMELICHUHN U JP.

Bce cynoBble CHIIOBBIE YCTAaHOBKH, BKJIKOYAsl YCTAHOBKH, UCIOJIb3YIOIINE SACPHYIO SHEPTHUIO
(aTOMOXO0/bI), SBJISIOTCSA TEIJIOCHJIOBBIMHU, T.€. B HHUX COBEpILIAeTCs MpeoOpa3oBaHUE TEIIOBOU
SHEPIrUH, BBIAEIAIONICHCS IPU CrOpaHUM TOIUIMBA WUJIU AEJIEHUU SACP PACIIESIUISIIOIIUXCS IEMEH-
TOB, B MEXaHUYECKYIO paboTy.

TennoBble IBUTATENN Pa3IEIAIOTCS IO PoAy paboydero Tena, T.€. BEIEeCTBa, IPU PacCIIuPEHUN
KOTOPOT'O TEIUIOTa MpeBpaliaercsi B padoTy. B n1Burarensx BHyTpeHHEro CropaHusl U ra3oBBIX TYp-
OuHax pabouuM TEJIOM SIBISIETCA CMECh a30B, MOJIYYAOLIMXCS MPU CrOPAaHUU TOIUIMBA. Pabounm
TEJIOM IapOBbIX JBUTaTEIIEH CIIY>KUT BOASHOM Iap.

JlBurarenu, npeaHa3HaYCHHBIE JUIs BpallleHUsl TPeOHBIX BUHTOB, HAa3bIBAIOTCS 2/1A6HbIMU O8U-
eamenamu. J{nsa obecrieueHus mapoM TJIaBHBIX MAapOBBIX TYpOUH (MapOBBIX MAllMH — B HACTOsAIIEE
BpeMs JIOBOJIBHO PENIKO) VCMAHABIUBAIOMCS 2llA8Hble Napogble KOmvl. J{s yIOBIETBOPEHUS pa3-
JMYHBIX TOTpeOUTENEH B Mape Ha TEIUIOX0AAX, NPUMEHAIOMCA 6CNOMO2AMeNbHbLE NAPO6ble KOMIbL.

Eciu Ha cyqHe B Ka4eCTBE IVIABHOT'O JIBUraTellsl YCTAHOBIIEH U3€Jb, TO TAaKUE CyZa Ha3blBa-
I0TCSl mennoxooamu (Cya BceX TUIIOB), €CIIU B Ka4eCTBE INIABHOTO JIBUTATENs YCTAHOBJIEHA Mapo-
Basi MallWHA, TO 3TH Cy/Aa Ha3bIBAIOTCS napoxooamu (B HACTOsIEe BpeMsl KpailHe peiko — 3TO He-
OoJIbLIME papUTETHBIE MPOTYIOYHbIE MACCAKUPCKHE Cy/la U KaTepa, HeOOoJIbIINe MacCa)KUpCKUe Ta-
POMBI).

Cyna c rmaBHBIM JIBUTATENEM MapoBOM TypOUHOM Ha3bIBAIOTCS napomypboxodamu (B OCHOB-
HOM — 3TO KpyIHeine ObICTpOXO0JHbIE MACCAKUPCKHE Cy/1a, KPYTHOTOHHAXHbIE TAHKEPA, a TAKKE
OoJbllIie BOGHHBIE KOPaOJIM CTapoil MOCTPOWKH), a C TJIABHBIM JIBUTATEJIEM ra30BOH TypOMHOU —
eazomypboxooamu (HEKOTOpbIe OBICTPOXOIHbIE KPYIHbIE KOHTEHHEPOBO3BI, CIIEHATU3NPOBAHHbBIE
cyaa: po-po, JI0-JO, JIUXTEPOBO3bl, aBTOMOOUJIEBO3bI U Jp., IIUPOKO NMPUMEHSIOTCS HAa BOECHHO-
Mopckux (oTax Bcero Mupa). Uto xacaercst caMoii mapoBoil TypOUHBI, TO 3TO MMOKa €IMHCTBEHHBIN
TUI JBUTATENS Ha CyJax U KOopabisiX C SACpHBIMU CUIOBBIMU YCTAHOBKAMHU — amomoxooax (MOI-
HBI€ JIEJJOKOJIbI, TOJIBOJIHBIE JIOJAKH, aBUAHOCIIBI, OBIJIO TOCTPOEHO HECKOJIBKO TOPTOBBIX CYJIOB).

Cyna cnenuanbHOro Ha3Ha4eHHUs (JIeTOKOJIbHO-TPAHCIOPTHBIE CyJa, MapOMbl, CIEeLUaIN3U-
pOBaHHbBIE cyJia, oOecrneyrBaroIue ra3o-u HepTe100bIuy U JIp.) TOJDKHBI 00J1a1aTh OUYCHb BBICOKH-
MU MaHEBpPEHHBIMU KauecTBaMHU. [103TOMy Ha HMX HIIMPOKO NMPUMEHSETCS AIEKTPOJIBUKEHUE, T.C.
NPUBOJ I'PEOHBIX BUHTOB OT IVIABHBIX I'PEOHBIX 3JEKTPOJABUTraTENeH, TaKue Cy/la Ha3blBalOTCA Ou-
3env-anekmpoxodamu. J1ist obecriedeHus AEeKTPUIECKON SHEpTruei TIaBHbIX IPEOHBIX JIEKTPOIBH-
rateyiell Ha Cy/lax ¢ 3JIEKTPOJBUKEHUEM YCTAHABIMBAIOTCA TJIaBHBIE JIEKTPUUYECKUE T€HEPATOPHI C
IPUBOJOM OT JIBUTATEJIel BHYTPEHHETO CrOPaHus, peAKO — OT NapOBBIX U Ta30BBIX TYPOUH.

Bei6op tuna COY u KOHCTPYKIMM TJIABHOTO JBHUTraTelsl MPOU3BOAMUTCS B 3aBUCUMOCTU OT
MOII[HOCTH YCTaHOBKH, Ha3HAYEHMsI Cy[IHA, YCIOBHHA €ro UCMoyib30BaHus U T.1. OT HaaeXHOU pabo-
Tel COY 3aBUCAT 0€30MACHOCTh IUIABAHUS CyJHA, BHIIOJIHEHHE MM MEPEBO30K IPY30B U MacCaxH-
POB, BBINOJIHEHHE I'PY30BbIX OIEpaluil, KU3HEAEATENBHOCTh U 0€3011aCHOCTh CYI0BOTO HKUIIAXKA.

Ha cynax uMeroTcss MHOTOYMCIEHHBIE BCIIOMOTaTelIbHbIE MeXaHn3Mbl. K HUM OTHOCATCS: Cy-
JIOBBIE€ HACOCHI, PYJEBbIE MAILUHBI, SIKOPHBIE, IIBAPTOBHBIE U TPY30II0ABEMHBIE MEXaHU3MBI, X0JIO-
JWIbHBIE YCTAHOBKH, KOTEJIbHAsl YCTaHOBKA. Bce 3T MeXaHM3MBbl U CUCTEMBI IPEJHA3HAYEHBI KaK
i o0ecrieueHHst paboThl CUIIOBOM YCTAHOBKH, Tak M Ul OOIIECYIOBBIX HYX/I.

Ha coBpeMeHHBIX Cynax BCIIOMOTaTeIbHbIE MEXaHM3Mbl MMEIOT NAapOBOM, AIEKTPUUYECKHM,
1100 rUAPaBINYECKUNA IPUBO/IBIL.

B cocrap COVY 00s3aTesibHO BXOJUT CYJ0Bas 3JIEKTPOCTaHLUSA, oOecreunBaronas Bce Mo-
TPeOHOCTH Cy[JHA B AJIEKTPORHEPTUU. DIEKTPUYECKHE TeHEpaTOpbl MPUBOIATCS B JAECUCTBHE OT
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BCIIOMOTaTENbHBIX JBUraTeIed BHYTPEHHETO CrOpPaHus (AU3€sIel) UM OT BCIIOMOTaTENbHBIX Mapo-
BbIX TypOMH. COOTBETCTBEHHO arperatbl CyJIOBBIX 3JCKTPOCTAHIMI Ha3bIBAIOTCS JTU3EIIb-
reHeparopam Win TypOoreneparopamu. MHoraa 3i1eKTpHUecKrue reHepaTopbl UMEIOT MPUBOA OT
IJIaBHBIX JIBUTATENEN (BaJOT€HEPOTOPHI).

B cocra COVY BXOIAT Takke pa3zivyHble TEIUIOOOMEHHBIEC amIaparbl: KOHAEHCATOPbI, MO-
JOTpeBaTeIv, ONPECHUTENH 3a00PTHOM BOJIbI, OXJIAZUTENH Maclia, TOIUIMBA, BOJbI, Mapa U T.1.

B Hacrosmiee Bpems JMILb HA OYEHb HEMHOTUX TEII0X0Aax B coctaB COY He BXOAUT mapo-
BOIl KOTEN TOM WJIM MHOM KOHCTpYKIMU. Ha Mu3enbHBIX TaHKepax OOBIYHO YCTaHABIMBAIOT JBA
O0JBIIMX BOAOTPYOHBIX KOTJA, YacTO ABYXKOHTYpHOro tuma. [IpakTuuyecku Ha Bcex Cydax ycra-
HOBJIEH YTUJIM3ALUOHHBIN KOTEJI, KOTOPBIN CYIIECTBEHHO YBEINYMBAET S3KOHOMUYHOCTH Beeil COY.

BcenoMorarenbHblil M YTHIIM3ALMOHHBIN KOTJbI, KaK IIPaBUIJIO, BXOJAT B 3aBEJOBaHHE 4-T0
WM 3-ro MexaHuKa (KOTEeJIbHBIX MEXaHUKOB), U B 3TOM 3aBEIOBAHUU KOTJIbI 3aHUMAIOT 0CO00€ Mo-
noxeHue. T.K. OT MpaBUIBHON M O€30MAaCHON IKCIUTyaTallii KOTIOB B COOTBETCTBUU ¢ [IpaBunamu
TEXHUYHOH AKCIUTyaTallMu cyAoBbIX napoBbix KoTiaoB (IITD CIIK), 3aBucut Ge3aBapuiiHas paboTa,
KaK CyJOBOW JHEpreTMYEeCKON YCTAaHOBKH, TaK M 0OecreueHHe HOPMAJIbHOW >KU3HEAEATEIIbHOCTU
CyJIOBOI'O JKHIIA’Ka U Cy/HA B LICJIOM.

B nocnennee Bpemst Ha HEOONIBIINX CyAaX yCTaHABIMBAIOT MacisHble Kokl (Thermal Oil System).
B nacrosimem ydeOHOM MOCOOMH MacisHble KOTJIBI HE pPaccMaTpHBAIOTCA, T.K. OHH HE SIBISIIOTCA
MapOBBIMU KOTJIAMH.

KopoTko, mpuHIMIT paboThl MacisSHBIX KOTJIOB cienyroumii. Cuctema npeacraBisieT co0oi oObIu-
HYIO 3aMKHYTYIO LUPKYJSIHOHHYIO cXeMy (paboduM TEJIOM CIIYXHT Maclio) ¢ pacIIupUTebHON
[UCTEPHOI, pabouee naBienue 6 — 8 Gap (namnenue ucnbiTanus — 10 6ap.). B cuctemy Takxke BXo-
JAT J1Ba LMPKYJSIMOHHBIX HAacoca, BCIIOMOTATENbHBIM KOTen (CHaOXeH TOIUIMBO-(OpPCYHOUHBIM
arperaroM tuna «MoHapx»), YTUIU3alMOHHBIA KoTed. KoTiel paboTarT mo OTAEIbHOCTH, WIH B
X0y CylHa B mapayeny (MoAaepKuBaoT Apyr apyra). M3 koTiaa Maciio mocrymnaeTr K HoTpedure-
JM: TIOZIOTPEB TOIIMBA B TAaHKAX U B TOIUIMBOIOJOTPEBATEINSIX, TOJAOIPEB BOJBI, HA KOHIUIIMOHED
U K JIpyTUM MOTpeOuTensiM Tema (Kak U B MapoBol cucteme cyiaHa). Ecnu motpeOurenei Terua
MaJlo, a TeMIlepaTypa Macia pacTeT (Ha XOJay CyJAHa), B CUCTeMY BKItoueH xojoawibHuk (DUMP
COOLER) kyna u HampaBmisieTcss Macio (oxyaxaeHue — Bojaoi). Pabouas temmneparypa macna B
npenenax 170 - 300° C. B cucreme ucnonb3yetcs cnenuaibHoe Macio tuna «Castrol-Thermal By.

B Hacrosimem yuyeOHOM 1MOCOOMH, PACCUMTAHHOM Ha KYPCaHTOB CyJOMEXaHHYECKOH crieru-
AIBbHOCTU (JITHEBHOTO M 3a0YHOTO OOYYEHUS) K8ANUPDUKAYUOHHO2O YPOBHSI MAAOUIULU CReYUarucm
OCHOBHOE€ BHUMAaHHUE Y/IEJICHO PACCMOTPEHUIO KOHCTPYKIMH U 0OCITY>KUBAaHUIO BCIIOMOTATEIbHBIX U
YTWJIN3ALMOHHBIX KOTJIOB, CUCTEM M YCTaHOBOK B COOTBETCTBHM C IIpaBHinamMu TEXHUYECKOW JKC-
tyataiuy, IlpaBunamu KBanupukaioHHBIX OOLIECTB, OCHOBAaHHBIMH Ha MHOTOJIETHEM OIIBITE
HKCIUTyaTalliM MapoBbIX KOTJIOB. TeopeTHueckre BOIPOCHI, HAPUMEP OCHOBBI TEOpPHU pabOumX
IPOILIECCOB, TEOPUU ABTOMATHU3ALMU U JIPYTUe, U3JI0KEHBI YIPOILIEHHO, B 00beMe, HE00X0AUMOM
JMIIb 750 YSICHEHUS! PUHIMIIOB paOOThl BCIOMOTaTeIbHON MapOIHEPreTHYecKOl YCTaHOBKH, YTO
BIIOJIHE IOCTAaTOYHO VIl YPOBHS «3IKchayamayusay. VI 3aHMMaTh Ha CyiHE JOJDKHOCTb « BaxmenHulil
mexanuxky» (4 1 3 —if MexaHUK), Ha OCHOBaHUHU «[lonooxrcenuti Mesxcoynapoonoti Konsenyuu no noo-
2omosKe, OUNIOMUPOBAHUI0 MOPAKO8 U Hecenuto eaxmwi 1978 2coda» c¢ nonpaBkamu (ITJHB —
78/95). B nanbHeiimeM, npoaosnkas o0ydeHue B Mopckux BY3ax Oosee BBICOKOTO ypOBHS, Kyp-
CaHTbl CMOTYT MOJYYUTh 3HAHHS, HEOOXOAUMBIE [T BBIMOJIHEHUS IPYruX (QYyHKIMOHAIBHBIX 005-
3aHHOCTEH.
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HNcTopuueckasi cipaBka 0 pa3BUTHH CY/I0BBIX IAPOBbIX KOTJIOB

CozaHne U NpaKkTU4YECKOE NPUMEHEHNE MApOBBIX TEIJIOBBIX JBUTATENEH CTAIN BO3MOXHBI-
MU Onarojapsi pa3BUTHIO YYEHHsI O TEIUIOTE, OCHOBBI KOTOPOro 3ajoxeHsl M.B. JIoMOHOCOBBIM.
BypHBIM pa3zBUTHEM MapOTEINIOTEXHUKH ObLT 03HaMeHoBaH XIX Bek, BOIIEUIUI B UCTOPHIO Kak
«Bexk mapay.

B skonomuueckom passutuu Poccun XIX Bek nmpumMedaresncH BaKHEHIIMMU TEXHUYECKUMU
OTKPBITHSIMH, KOTOPbIE€ BHECTIH KOPEHHBIE U3MEHEHMS B OPTraHU3aLMIO IPOMBIIIJIEHHOTO POU3BO-
cTBa M TpaHcnopTa. Hauano stum npeoOpa3oBaHUsAM ObUIO MOJIOKEHO M300pETEHUEM MapOBON Ma-
muHbL. [lepBas monpITka MPUMEHUTH MTAPOBYIO MALIUHY B PEYHOM CY/I0XOJICTBE OblIa MpeANPUHATA
amMepuKaHCKUM Hu3o0peratenem PoGeprom dyntoHOM B AMeEpHKE, Il HCIBITAHUS TOCTPOSHHOTO
UM JUIA TIEPEBO3KH I'PY30B U MMACCaKUPOB cTUMOOTA (T. €. cyJHa ¢ nmapoBoil MamuHoi) 11 aBrycra
1807 r. nanu MoyOKUTENbHBIE PE3YJbTaThl. JTOT KOJECHBIN MAapoxo] Nojyums Ha3zBaHue «Kiep-
MOHT».

B 1813 r. ®ynron obpaTtuics K pycCKOMY HPaBHUTENbCTBY C IMPOCHOOIl MPEIoCTaBUTh eMy
MPUBUJIETUIO HA MOCTPOIKY M300pETEHHOTO UM IapoXoja U yrnoTpedieHue ero Ha pekax Poccwuii-
ckoif umnepun. 10 nexadbps 1813 r. B oTBeT Ha 3Ty MpockOy OBIJIO 1aHO TaKOe BhICOYAMIIIee Mpes-
[IMCAaHUE MUHUCTPY BHYTPEHHHUX Je1: “Bo yBakeHHe moJib3bl, KAKOBOW MOYKHO OXHUAATh OT CEro
n30peTeHus... BIIaTh eMy (DynToOHY — IpHUM. aBT.), UM TIOBEPEHHOMY OT HETO, TAKOBYIO MTPHUBH-
aeruto... B cnmyuae eciu 061 @ynTOH caMm, WIK MMOBEPEHHBIHN €ro B TeUYSHHE TPEX MEPBBIX JIET HE yC-
NNy BBECTH B ymoTpeOsenue B Poccuu, XoTs OAHOTO Cy[HA, — JaHHas NPUBMJIETUS CUUTACTCS
HEeIEeHCTBUTEILHOM .

Ho Tpu nprotueix rojaa npouuto, ogHako B Poccun napoxonos ®ynron He co3zgan. B 1815 1.
OH CKOHuascs, a B 1816 . BbIJaHHAs eMy NpUBUIIETHsl Oblja aHHYJIMPOBaHA.

Jliis ucrionb30BaHUs MapoOBOM MAIIMHBI B KaYeCTBE CYA0BOTO JBUTATEINs CO3pENId BCe HE0O-
XOJUMBbIE€ HCTOPUUYECKUE NIPEANIOCHUIKH, U B Poccun HezaBucuMo oT PyiITOHA HaYaIUCh CaMOCTOSI-
TeJbHbIE PabOTHl B 3TOM HaIlpaBlieHHU. Benuch oHM mapaiienbHo, HO HE3aBUCHMO U IOYTH OJIHO-
BpemeHHoO B IletepOypre u Ha Ypaie.

B 1811 rony ¢ nopineBoii MamuHo# B Poccuu ObU1 MOCTpOEH MapoBOW JHOYTTyOUTENbHBIN
CHapsiz.

[lepBriii pycckmii mapoxos Obu1 moctpoeH Ha Hee B 1815 r. BhmagenbileM MEXaHHMKO-
muteiiHoro 3aBoja B IlerepOypre Kapmom bepnom. Iloctpoiika mapoxoaa cocrosuia B TOM, YTO B
JIEPEBSHHYIO TUXBUHKY (HEOOJIbIIOE MApyCHOE CyIHO) ObLIa yCTaHOBJIEHA, U3TOTOBJIEHHAs Ha 3a-
BOJie, OanaHcUpHas mapoBas MallMHa u3oOperaTens YarTa MOIIHOCTBIO 4 JI. C. U MapoBOM KOTelN,
NPUBOAMBIINE B JielicTBUE OOPTOBBIE KoJeca.

B razere “Ceia OteuectBa” Ne 38 3a 1815 1. B crathe “CtuMO0T Ha HeBe” nano mompoOHOe
OIMCaHMEe co3JaHHOro bepnom mapoxopa, rae, B YaCTHOCTH, MPUBOIATCS €0 pa3Mepbl: KOpILyC
muaHoM 60 ¢yroB (18,29 ™), mupunoit 15 ¢gyros (4,57 m) u ocaakoii 2 ¢yra (0,61 m). I'pebuble
KoJsieca quamerpoM 8 gpyToB (2,44 M), nuMenu miecth Jionacreil mHou 4 dyra (1,22 M), 3aKpernieH-
HBIX Ha CIMIIAX.

Mamuna nenana 40 o6opotoB B Munyty. B cratee rosopurcs: “K. bepn He moctpoun ams
NPUIIOKEHHS TAaPOBOM MAIIMHBI K Cy/1aM HOBOTO CYZHA, & TOJIbKO BJIENIal CHIO MAIIUHY B OOBIKHO-
BEHHYI0 TUXBHMHCKYIO JOAKY... Ilo cepenuHe cyqHa BO3BBILIAeTCs Keje3Has Tpyda TuaMeTpoMm
OKOJIO (yTa U BBILIMHOIO (QYTOB ABaaUaTh NATh. [Ipu momyTHOM BeTpe TpyOa CHUsl CIyKHUT BMECTO
MayThl JIJIsl TOAHSTHS napyca’.

Ocenbto 1815 r. mpoxoaunu ucnbiTaHus 3Toro cynHa Ha Hese, a 3 Hos0ps 1815 r. 6611 co-
BepuueH peiic u3 [lerepOypra no Kponmraara. Beck nmyts Obl1 npoiineH 3a 5 4 20 MUH co cpeaHen
CKOPOCTBIO OKOJIO 9,3 KM/4.

[TyremecTBre 3TO ONMUCaHO B CTaThe MOPCKOro oduuepa, B Oyaymem aamupana Pukopna
taxke B razere “CelH OtedectBa” Ne 46 3a 1815 r., rae oH BnepBble MPUMEHUI B I1I€YaTH TEPMUH
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“napoxoo”, HamequMi BceoOIee pacnpocTpaneHune. Ha3Banue 3T0ro mepBoro napoxojia B TOYHO-
CTH HE YCTAHOBJIEHO: IO OJHUM JaHHbIM OH HasbiBajcs “Enuzasera”, mo apyrum “@ynaToH”, mo
TpeThUM BOOOIIE HE UMeI Ha3BaHUsA. Ha MpOTsHKEHUH HECKOJBKHUX JIET ATOT MapoXoi KypcHpoBall
mexy Cankr-IlerepOyprom u Kponmraarom.

B kaxoii creneHu npoekT napoxona O0bu1 pazpaboran auuHO bepaoMm, ckas3arhk ceifuac HEBO3-
MOHO. M3BecTHO nuib, yTo B 20-X rogax XIX B. U1sl HEro MPOEKTUPOBAIM U CTPOUIIU MTAPOXObI
anmupanreiickue Macrepa K. A. T'maszeipun u A. C. Muxenscon. [Ipu moctpoiike Obu1, mMO-
BUJMIMOMY, YUYTEH U 3apyOC)KHBIN OIIBIT.

12 nrona 1821 r. mapoxon, nomyuuBiinii Ha3Banue “Iloxsa” (mo apyrum naHHeiM “BceeBo-
nox’”’), nox ynpasienuem H. O. becnanosa u mactepa I1. K. Kazanuesa ornpasuics u3 [1oxssl B
Spocnasnb. B komanzae Obutu 2 noumana, 3 ciecaps, 1 ky3Her, 2 ctoisipa u 6 pabouux. 28 HIOHA
becnanos coobuian, 4ro, cneayst ot Kamckoro yerbs 1o Kazanu, napoxon men “BecbMa MeJJIEHHO
U JJI1 HAaKOIUIEHHUS 1apOB 4acTO BPEMEHHO OCTaHaBJIMBAJICA...”

B uucne co3znannsix bepiom napoxo10B ynomMsHyT U nocTpoeHHsli B 1820 r. napoxox “Boin-
ra”. Ero nepeBsHHBINA KOpImyc umen JuinHy 24,6 M, mupuny 6,4 M, BeicoTy 6opTa 2,7 u ocanky 1,3
M, a 10 00BOJIaM HAallOMHHAJ BOJDKCKUE PACHIMBBI. B kopityce Obula ycTaHOBIIEHA CIBOCHHAS Mapo-
Bas MallllHA MOIIHOCTHIO 60 J1. C. 1 oJIMH 00IMii TapoBoit KoTen. ['pebHble Koneca nuameTpoM 4,5
M UMeNH 1o 7 sonacteit u aenanu 14—15 o60poToB B MUHYTY.

Hauanock cTpouTenbCcTBO MapoXo0B U Ha Apyrux pekax. B 1823 r. B Kuesckoii ryoepHuii B
UMEHUHU KH38 BopoHioBa O6bu1 ocTpoeH nepsblii Ha J{Henpe nmapoxon “Tluenka” MomHoCTbIO 25
1. ¢. Yepes 1Ba roja oH ObUT MIPOBEJICH Yepe3 MOPOrd B XepCoH, OTKYa U coBepiian percs! 10 Hu-
KOJIacBa.

Maiio n3MEeHHIIOCh MOJIOKEHHUE U B ciieayroume aecstsb jeT. B 1831 r. va p. Merpe Beiterop-
ckuit kyneny M. Cton6kos, nomydus B 1830 r. mpuBmiIeruio Ha coJiepkaHue napoxo/ctsa Ha benom
1 OHEXCKOM 03epax ¢ UCIOJb30BAaHUEM MalllMH, BBINYIICHHBIX BBIKCYHCKMM 3aBOJIOM, IOCTPOMII
JBa napoxoaa MomHOCThI0 45 u 50 5. c. (“Ilerp Benuknii” x “Hukomnaii I’). B 1834 r. Ha sTOM *Xe
3aBOJIe IO 3aKa3y HUKEropoJcKoro kymua ComoBa OblUT MOCTpOEH nmapoxol “Brikca” MOIIHOCTBIO
28 1. ¢., a B 1835 r. AcTpaxaHckoe aIiMHUpAITENCTBO OCTpouiIo napoxon “Caroil Makapuit”, yc-
TaHOBUB Ha HEM MalluHy 3aBoja bepra mouiHocTeiO 42 1. C.

Wnes npumeHeHUs: mypOuHbl B Ka4eCTBE TJIABHOTO CYJOBOTO JBUTATENS CBSI3aHHA C UMEHEM
TAJIAHTJINBOTO PycCKOro mzoOperatens nwxenepa-mexanuka [1.J1. Ky3pmunckoro, kotopslii B 1892
ro/Iy Ha4yall MOCTPOIKY OMBITHOW TypOMHHOM YCTAaHOBKH JUTsI OBICTPOXOIHOTO KaTepa.

Anrnuiickuii nnxenep Y.A. Ilapconcon B 1894 -1896 rr. ycranoBun Ha axre «TypOunHus»
TPEeXBaIbHYIO TYPOMHHYIO YCTAHOBKY.

[Ipu ucneitanusx «TypOuHun» ObUT BBISIBICH PsJ] MPEUMYIIECTB CYIOBOTO TypOUHHOTO JBU-
raTess 110 CPaBHEHMIO C IIapOBOM MOPIIHEBON MAIIUHOM.

[TepBeiM TypOuHHBIM cyaHOM B Poccum Oblia BoeHHas sxTa «Jlacroukay, MOCTpOCHHAS B
1904 rony.

B 1912 r. ¢ Bepdu IlyTunoBckoro 3aBoaa colen Ha BOJAY caMblii OBICTPOXO/HBINA B MUpPE 3C-
KaJapeHHbI MuHOHOCel] «HoBUK» ¢ TypOMHHOW ycTaHOBKOW MOIIHOCTBHIO 2940 kBT, obGecneun-
Balolell eMy CKOpOCTh Oosiee 37 y3I0B.

C nosiBieHueM TypOHH MOTPeOOBANIUCH 00JIee BHICOKOIPOU3BOIUTEIbHBIE arperaTbl, FeHepH-
pYIOIIME Map MOBBIIICHHBIX MapaMmeTpoB. Hawancs stam pa3paOoTku U BHEApEHUs Oojiee CoBep-
HICHHBIX MapOBBIX KOTJIOB. Hauascs HOBBIM 3Tam pa3paboOTKu M BHEApeHUs 0ojiee COBEPIICHHBIX
BOJIOTPYOHBIX MapOBBIX KOTIOB. Bhiaromiascs poiib B UX COBEPIICHCTBOBAHUYU MPUHATIEKUT KOH-
ctpykropy B.1. KanamHukoBy, o 4bUM pyKOBOJCTBOM ObLI0 mocTpoeHo 6osee 150 KOTiIOB, MH-
xeHepy B.I'. LllyxoBy, ubsi pa3HOCTOPOHHSS JEATENbHOCTh OblJIa TECHO CBSI3aHHA C KOTEIbHOM TeX-
HuKoi, B.Sl. Jlonrosnenko, pazpaboTaBiieMy KOHCTPYKIIUH Psiia BBICOKOPOU3BOAUTEIBHBIX BOJIO-
TpYOHBIX arperaToB it KopaOieil BoeHHO-Mopckoro (iota. Cynosbie kKoTibl B Poccun, a 3ateM B
CCCP crpounu Ilyrunosckuii (Kuposckuit), bantuiickuii, Hesckuii, CopmoBckuii, HukonaeBckuit
U IpYyTHU€E 3aBOJBI.

OAHOBpPEMEHHO C COBEPIIEHCTBOBAHMEM KOHCTPYKIHU pa3palaThIBAUCh U TEOPETHUECKUE
METOJIbl PacdyeToB Mapo’HEPreTHUecKuX ycTaHoBOK. [Ipodeccopom N.A. Beimnerpaackum Obuia



pa3paboTaHa MeXaHUYECKasl TEOPHsl TEIJIOThI, MHKkeHepoM W.II. AnbIMOBBIM — TeopHsl TSrH, IpoO-
¢beccopom B.U. I'puneBeikuM — rpagueckmii METO/| pacueTa.

OcHOBHOE pa3BUTHE KOTIOCTpOoeHUs Mpoaosnkanock ¢ 20-x no 80-x rogoB XX Beka. beuin
CO3/1aHbl BBICOKOTIPOU3BOAUTENbHBIC TJIaBHBIE KOTEJIbHBIE arperarsl Uid MapoTypOOXoJ0B ¢ pabdo-
YHMMH TIapaMeTPaMH T1apa: JaBlIeHHeM 10 120 Kr/cM’, maponpon3BOIUTENBEHOCTHIO 10 100 T/4, TeM-
nepaTypoil neperperoro napa cbimie 550°, k.1, 10 97 %. DTH KOTJIbI UMEIOT Pa3BUTHIE JOMOJIHU-
TeJIbHbIE MOBEPXHOCTU HarpeBa (IKOHOMai3epbl, BO3AYXOMOJOTpEBaTeN U MapoIeperpeBaTeiiu),
Ha HUX YCTaHOBJICHBI CaMbleé COBPEMEHHBIE CHCTEMBbI aBTOMaruyeckoro perynupoBanusi (CAP)
BCEMHU IPOLIECCAMU MPOTEKAIOIIMMH B KOTJIE, a TAKXKE CUCTEMbl aBTOMAaTHYECKOI'O0 KOHTPOJIA, 3a-
IIUTHI U OJTOKHPOBKHU.

Ho, B mocneanue AecATUIETUS Pa3BUTHE KOTJIOCTPOSHHS OBLIO MPHOCTAHOBIIEHO B CBSI3U C
yIIOpO’KaHUEM He(pTEenpoAyKTOB Ha MHPOBOM pbIHKE. Benb HEKOTOpbIe IiaBHbIE KOTIBI (2 UX Ha
napoTypOOXojie He MeHEee JBYX) CIKUTaloT B CBOUX Tomnkax /10 100 1/cyTku Masyra.

BcenomorarenbHble KOTIBI BMECTE € YTHIM3AMOHHBIMU KOTJIAMHU TEIUIOXOJI0B U ra3oTyp0o-
X0J0B ycTaHaBiuBawoTcs Oonee ueM Ha 90 % cynoB mupoBoro ¢uioTa u ceiyac, T.K. HEOOXOH-
MocCTb B obecrieuenuu napom COY akryanbHa u B XXI Beke.



§ 2

KoTreabHast ycTaHOBKA Cy/IHA, IPUHIUI PA0OTHI
Ha3nauyenue, Kjaccupukanus nNapoBbIX KOTJI0B
OcHOBHBIE TOKA3aTeJIU PA00THI KOTEJIbHON YCTAHOBKHU TEILIOX0/1a

[Ton naposvimu komaamu CynoBble MEXaHMKU NMOHUMAIOT 3aKPBITBIE COCYJbI, COJEpKa-
1IMe KUAKOCTh (T.€. BOJY), KOTOPYIO MyTEM IMOJBOJA TEIjia MPEBpalaloT B Nap 3alaHHOTO JaBje-
HUS ¥ TEMIEpPaTyphl, T.€. — 3TO TEIUIOOOMEHHBIN ammapar, MpeoOpa3yIoIuil SHEPTUI0 OpraHuYe-
CKOT'0 TOIJIMBA B SHEPIUIO Mapa, UCIOJIb3YEMYIO IS HYK ] cyaHa. [lap, moiy4eHHbIl B KOTIIE, UME-
€T JaBJICHUE BBIIIE aTMOC(EPHOTO U MCIIOIB3YETCs ISl IPUBEACHUS B JICHCTBUE TJIABHBIX TYpOUH,
CBM, a Taxxe ISl pa3TU9IHBIX X035 CTBEHHO-OBITOBBIX HYXK]I.

Koten mnm HECKOJIBKO KOTJIOB BMECTE C BCIOMOTaTeIbHBIMM MEXaHU3MaMU U YCTPOUCT-
BaMHU COCTAaBIISIOT KOMENbHYI0 VCIMAHOBKY.

IIpuHuun AeiicTBUSI KOTEJbHOI YCTAHOBKHU: TOIUIMBO (DMIIBTPYETCS, MOJOTPEBACTCS U
TOTUTMBHBIMH HAcocaMH TojaeTcsi B (POPCYHKH TOIOYHOro ycTpoiictBa. Kpome TorumBa B TONKY
OJIHOBPEMEHHO MOJAETCs BO3AYyX. B TOIIKE TOIUIMBO MEPEMEIIUBAETCS C BO3yXOM, BOCIUIAMEHSET-
cst u cropaet. OOpa3yrouuiics Ipu ropeHur (aken nepeaaeT TeIo MepBbIM psAgaM BOJOTPEHHBIX
TpyOoK KoTia. TonouHble ras3pl, UMEIOIINE BBICOKYIO TEMIEpaTypy, MepeaatoT cBOE TEIIo BOJE,
HaXOoJsIIeHcs B BOJOTPEHHBIX TPYOOK, a TaKKe IPYI'UM 3JIeMEHTaM yYCTaHOBKHM (TaporieperpeBare-
JI10, 3KOHOMai3epy, BO3IyXOIMOJOTPEBATENI0) U OXJIAKICHHBIE YXOIAT M0 T'a30X0JaM B JBIMOBYIO
TpyOy. Ha psane cynoB ais NpUHYIUTENBHOTO yIAJICHUS Ta30B YCTAHABIMBAIOT ObIMOCOCHL.

[TapoBbie KOTJBI, yCTAHOBJICHHBIE HA TypOOX0JaX (aTOMOX0/1aX) U MpeaHa3HAYCHHBIE IS
MIPOM3BOJICTBA Tapa, HEOOXOJUMOr0 JJisl paOOThI TIaBHBIX MAPOBLIX TYpOMH M BCIIOMOTATEIBHOTO
o0opynoBaHus CyJHA HAa3bIBAIOTCS 2nagubimu komaamu (I'K).

Ha Teruioxonax u apyrux cynax (ra3oTyp0oxoaax, 3JIEKTPOX0Iax) MapoBbie KOTIBI CITy-
&Kat nys oOecrieueHus: mapoM HeKOTopeix CBM, TEXHOIOrMYeCKUx, OOIIECYIOBBIX U XO3SICTBEH-
HO-OBITOBBIX IOTpeOUTENCH. DTH KOTJIBI HA3BIBAIOT cnomocamenbHuimu komiamu (BK).

Ilo 6udy ucnonbsyemot sHepeuy KOTIbI TEMI0X0A0B (Ta30TypOOX0I0B) MOKHO Pa3/ICIUTh
Ha: 6cnomozamenvibie (ABTOHOMHBIE), VMUIUZAYUOHHbIE U 6CHOMO2AMENbHO-YMUIUAYUOHHDBILE.
BcenomorarenbHble KOTIIBI, KaK MPaBUIo, padoTalOT TOJIBKO HA CTOSIHKE CyJIHA M NP MaHEBPEHHOM
peXUMe CyHA, UCTIOJb3Ys TEIUIO0, CKUIaeMoro B TOIKE TOIIMBA. B Xo/10BoM pexxkume cyana pabdo-
TAIOT, KaK MPaBHJIO, YTWIM3AIMOHHBIE KOTIBI, KOTOPbIE HCIOJIb3YIOT TEIJIO BBIMYCKHBIX Ta30B OT
CABC nunmu I'TY. BecnomorarenabHO-yTHIM3AIMOHHBIE (KOTIBI ¢ KOMOMHUPOBAHHBIM OTOIJICHHUEM U
CMELIAaHHOTO THIMAa) O0BENUHSIIOT B ce0e 3JIEMEHThI KaK BCIIOMOTaTENbHOTO, TaK M YTHIU3AIUOHHO-
ro KoTJja.

Komuwi cmewannoco muna Ha Xolly cyAHa paboTalOT KaK YTHIU3AUOHHBIE (MCHOJIb3YIO
TEIUIO BBITYCKHBIX T'a30B), a HAa CTOSHKE — KaK BCIIOMOTATEelbHbIC, a TaKKe MPU HEAO0CTAaTOUYHOM
TeMIIepaType BBIIYCKHBIX Ta30B WIM IIPU HEMPOJIOIDKUTENBbHOM ocTanoBKe '/l (MMeroT ob1ryto mo-
BEPXHOCTh HAarpeBa).

C KOMOUHUPOBAHHBIM OMONIEHUEeM — UMEIOT pa3ziebHble MOBEPXHOCTH Harpena (oJHa —
JUIs pabOThI Ha BBIITYCKHBIX Ta3ax, Apyras — Ha )KUJIKOM TOIUIUBE).

Ilo xoncmpykyuu (6udy cpeobvi, komopas 08udicemcs 8 mpyoKax n08epXHOCMU HaAzpesa)
KOTJIBI JICJATCS HA 6000mpy6Hble (BOJAa JBUKETCS BHYTPU TPYO, a ra3bl OMBIBAIOT MX CHAPYXH),
ocHempybOHble (Ta3bl ABWXKYTCS BHYTPH TPYO M KaMep, 00pa3yroluX MOBEpXHOCTh HAarpeBa, a BOAA
— CHApPYXHU) U 02HempyOHO-86000mMpyOHble WIIN KOMOUHUPOBanHble (BKIIOYAIOT B ce0sl DIIEMEHTHI
BOJOTPYOHBIX M OTHETPYOHBIX KOTJIOB).




HeKomopble MAPKU KOMJ106:

KBBA 2.5/5 Koren BogoTpyOHbIH BerioMoratenbHblii. [1aponpor3BouTensHOCTh 2,5 T/4ac, pa-
6ouee naBnenue napa 0,5 Mlla.

KAB 6.,3/7 Koren aBTomatu3supoBaHHbIii BOToTpyOHSIii. [1aponponssoaurensHocTs 6,3 T/4ac, pabouee
nasnenue napa 0,7 MlIla.

[ToBepxHOCTB, OOOTpEBaeMast ¢ OJTHON CTOPOHBI TOPSYMMHU T'a3aMu, a C JPYroil OMbIBaeMast
BOJIOH HA3BIBACTCS HOBEPXHOCBIO HACPEBA KOMIA.

[TpocTpaHcTBO KOTiIA, 3aHUMaeMoe BOJAOH (BonsHON OapalaH, TpyOKM M HHXKHSS 4acThb
apoBOJSHOrO OapabaHa) Ha3bIBACTCS B00SHbIM NPOCMPAHCMEOM KOMA, a 3aHUMAaeMO€ MapoM
(HIDKHSS 4acTh MapoOBOJITHOTO OapabaHa) — naposviM.

[ToBepxHOCTD, pa3zensioniasi BOJIHOE U MAapOBOE MPOCTPAHCTBO KOTIIA HA3bI8AEMCA 3ep-
KAOM UCNAPEHUSL.

B napoBoM KOTJIe HEPEPHIBHO MPOUCXOAT CIESAYIOIIUE TPOLIECCHI:

1. Tonoumnwiii npoyecc — ropeHe TOIINBA B TOTIKE.

2. Aspoounamuueckuii npoyecc — HepepbIBHAs MOJa4ya B TOIKY BO3/yXa U yJaJleHUE
IPOIYKTOB CTOpPaHUS TOILJIMBA.

3. Tuopoounamuueckuii — ogaya MUTATEIbHON BOJABI B KOTEJ, U LUPKYJIALUS B HEM
BOJIbI U TAPOBO/ISTHOIM CMECH BJI0JIb TIOBEPXHOCTH Harpesa.

4. Tennonepeoaua — nepenaya TeIula OT ra30B K HarpeBaeMoOi cpeje depe3 MoBepX-
HOCTb Harpesa.

OcHOBHbIC XapaKTEePUCTHKH U NOKa3aTeIu padoThl KOTJIA:

1. Ilaponpoussodumenvnocms (TIaBHBIN MOKa3aTeldb pabOTHI KOTIA) — KOJHMYECTBO
napa, Mpou3BOJMMOE KOTIIOM B TedeHHe | yaca (T/dac; Kr/4ac — JJisg MajbIX KOT-
JIOB):

a) HOMUHA&IbHAs TMapOMPOU3BOJUTENILHOCTh — KOJMYECTBO Mapa, KOTOPOE
KOTEJI MOKET J1aBaTh B TEUCHHE HEOTPEACIEHHO JIOJITOT0 BPEMEHU;

0) MakcuMalbHas MapONPOU3BOJUTEIILHOCTh — JOCTHTaeTcs (hOPCHUPOBKOMA
KOTJIa, BeIlI¢ HOMuHAILHOM Ha 10 — 30 %.

2. Iapamempeor svipabampiéaemozo napa, T.e. ero mapnenue (MIla; kr/cm”) U TeMIte-

patypa (t°). Yka3siBaeTcs Bcerja JaBJCHHE IMapa 1Mo MaHOMETPY — HM30BITOUHOE

JaBJICHHE U TeMIieparypa (Uil IeperpeToro mapa). Y HachIIIEHHOTO Mapa KaKIo-

MY JIaBJICHHIO COOTBETCTBYET CBOSI TEMIIepaTypa mnapa (Temneparypa HachIIICHUs),

MO3TOMY JJIS HETO YKa3bIBaeTCs U CTENEHb CYXOCTH Tapa.

Bec komna ¢ 600oti B paboyeM COCTOSIHUH, U 6€3 BOJBI (KT).

4. IlosepxHocms Hacpesa komia (M co CTOPOHBI Ta30B U €r0 OTACTHHBIX Y3JIOB (Ta-
poreperpeBaTeis, SKOHOMaii3epa, BO3yX0MOoI0TpeBaTes).

5. Yoenvuwiii napocvem — xapakTepuzyeT HHTCHCUBHOCTH PaOOThI MOBEPXHOCTH Ha-
rpeBa KoTa (Kr/M” -u):

98]

D
d=—,
H
rne: D — naponpouzeooumenvHocms komaa, Ke/y;

2
H- l’lJZOWCl()b Nno6epxHoCcmbv Hacpesa Kxomuia, M .

6. Booocodepoicanue (4) KOTIa — OTHOIICHHE MacChl BOJbI B KOTJIC (M) K €0 mapo-
npousBoautenbHocTH (D):

w =
D

Bopoconep:xanue omnpenensier akKyMyJISIIUOHHYIO CIIOCOOHOCTh KOTJIA, a, CIIeIOBATElb-
HO, €ero paboTOCOCOOHOCTh MPH M3MEHEHUSX Harpy3Kd Ha HEro. 3Ha4eHHE BOJOCOACPKaHUS OI-
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penenser BpeMs, KOTOpoe MoTpedyeTcss Ha UCIapeHue BCel BOBI, COAepiKalieiics B KOTIE, eCiH
€ro Harpy3ka COOTBETCTBYET pac4eTHON MapONpOU3BOAUTEIbLHOCTH.

YeM MeHbIIIE BOJIOCOIEPIKAHUE, TeM 0o0Jiee 3aMEeTHBI KoJeOaH!s YpOBHS BOJbI U JaBJICHHS
napa Ipu U3MEHEHHAX pekuMa padboTsl koTia. [Ipu MmanoM BogocoaepkaHuu Hasle)KHast padoTa ma-
POBOTO KOTJIa MOKET OBITh 0OecreyeHa JHIIb aBTOMATUYECKUM PETyIHMpOBaHHEM MOJayd BOJBI B
koTen. CoBpeMeHHbIE KOTJIBI MIMEIOT, KaK MPaBUiI0, HEOOIBIIOE BOJAOCOACPKAHUE, T.K. COKpAIllaeT-
cs BpeMsi, He00X0AMMOE JUIS PACTOIIKH U MOAbeMa JIaBJICHUs apa B KOTJIE.

7. Kosgpgpuyuenm nonesnozo oeticmeus KOTiIa — 3T0 OTHOIIECHHE KOJMYECTBA TEILIA,
3aTPayeHHOTO JJIs MPOU3BOJICTBA Mapa, K KOJUYECTBY TEIIa, BBIJICIUBIIEIOCS TIPU
MOJIHOM CTOPaHUH U3PACX0IOBAHHOTO TOTLIMBA:

N = Llp 100 %
B,
rne: B —pacxoo monausa, ke/u;
Q" - nuzwas mennoma ceopanusi monausa, Koic/ke.

Koa¢dduiment mose3noro nedcTBUs XapakTepU3yeT SKOHOMUYHOCTH pabOThI MMapoBOTO
KOTJIa ¥ 3aBUCHUT OT €ro Harpy3ku. 3Ha4eHHE K.II.J. KOTJIa OOBIYHO JaeTCs MPUMEHUTENIBHO K OTpe-
JIeTICHHOMY BUY TOIUIMBA M MPH 33JaHHOM 3HAUYCHUH TEMIIepaTypbl MUTATEIbHOMN BOIBI.

Kn.g. y I'K=92 - 94%, a npu nucnonab30BaHUM IPOMEXYTOUHOTO IIEperpesa napa = 96 —
97%.

Kaa. y BK = 72 — 87% (uu3kue 3HaueHUs K.IL.J. OOBSICHIIOTCA OTCYTCTBHEM JOIOJHU-
TEJIbHBIX MIOBEPXHOCTEH Harpena).
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§3

YCeTpoMCTBO M MPUHIHUII 1eHCTBHSI BCIIOMOTaTeJIbHBIX KOTJIOB
OcHOBHBIE PA3HOBMIHOCTH BCIIOMOTaTeJIbHBIX KOTJIOB

ITo Buy HIMPKYJIALUU TAPOBOASHOU CMECH B KOTJIE KOTJIbI IEJIATCS HA KOTJIBL:
a) c ecmecmeeHHOU YupKyaayuel — Boaa JABHIKETCS BCIECICTBHE PA3HOCTH INIOTHOCTH
MapOBOJISTHON CMECH B TIOABEMHBIX TPYOax M IUIOTHOCTH BOJIBI B OITYCKHBIX TPYOax;
0) komubl ¢ npunyOUmenvbHoU YupKyiayuel — TUPKYISILus B KOTJIE CO31aeTCsl IUPKY-
JIILIMOHHBIM HACOCOM.
KoTisl ¢ npuHYyIUTENbHONW LUPKYISLUUEN AENATCS Ha KOTJIbl NMPSMOTOYHBIE U KOTJIBI C
MHOI'OKPaTHOU NPUHYIUTEIbHON HUPKYJISALACH.

[To KOHCTPYKIMM KOTJIBI MOYKHO Pa3OUTh Ha JBE OOJIBIIME TPYIIIbI: TOPU3OHTAIBHBIC (B
OCHOBHOM OTHETPYOHbBIE) M BEpTHKAJIbHBIE (BOAOTPYOHbIE U KOMOMHUPOBAHHBIE).

B cBot0 ouepens BepTUKAJIbHBIE KOTJIBI MOYKHO Pa3iinyaTh 10 YIJIy HaKJIOHA TPYOOK Ha:
a) 8epmMuUKaIbHO-8000mMpyOHble UnU bapabanHvle — TPYObl PACIIONAralOTCs BHYTPHU
koTia nox yrnamu ot 30° go 90°, coeauHss MapoOBOISIHONW W OJTUH-/BA BOJASHBIX KOJI-
JIGKTOPA;
0) cexyuonHvle UMU 2OPU3OHMATILHO-8000MPYOHbIE — TPYOBl HAKIOHEHBI K TOPHU30H-
TaJ M MoA yriaamu oT 157 1o 22°, MEIOT TOIhKO OJWH MapoOBOSHON OapabaH.

Booompybuuin komen

1 - Trazoxon;

2 - MapompoBOJ;

3 - [apoBO€ IMPOCTPAHCTBO KOTIa;
4 - 3epKano UCIapeHHs;

5 - 4acTb BOJSHOTO MPOCTPAHCTBA KOTIA;
6 - TapOBOASHOMN KOJIJIEKTOP;

7 - TOIbEMHBIE TPYOHI;

8 - OIlyCKHBIE TPYOBI;

9 - TONOYHOE YCTPOUCTBO;

10 - TomKa;

11 - ¢dyrepoBka KOTIa;

12 - BOASHOM KOJUIEKTOP.

[TpocTeiimmii BOAOTpYOHBIN MapoBOi
KOTeNl TPEACTaBIsIeT CO00I0 JBa IMJIMHApPHYE-
ckux Oapabana (BOASHOW KOJUIeKTOp /2 W mapo-
BOJSIHOM KOJIJIEKTOp 6, COCIMHEHHBIX My4YKaMu
BOJIOTPEHHBIX (IMOJBEMHBIX) TPYO 7, 3aroJIHEH-
HBIMU BOJIOM M 000TrpeBaeMbIMU TOPSIYUMH ra3a-
MU — MPOAYKTAaMH CTOpaHUs TOIUIMBA, U OITYCK-
HBIX TpyO 8. OmyckHble TpyObl OBIBAIOT YacTHY-
HO oOorpeBaeMblMH M HeoOOorpeBaeMbiMu. B
tonke /0, CTEHKH KOTOPOHl  BBIJIOXKEHBI
OTHEYNOpPHBIM kupnudoM // (pyrepoBka KOTIa),
CKUTAETCs  TOIUNIMBO C  OJHOBPEMEHHBIM
M0JIBOJIOM BO3/yXa U yJaJleHMeM HPOAYKTOB CTOpaHMs TOIUIMBA. B MapoBOASHOM KOJIJIEKTOpE —
3epKasio ucrapeHus: 4. TornoyHoe yCTpocTBO 9 A CHKUTAHUS TOILIMBA COCTOMT U3 (POPCYHOK, K
KOTOPBIM TOTIMBO-(OPCYHOUHBIM HACOCOM I0JAETCS TOILIMBO, U BO3/1yXO-HAMpPaBJISIOIIEr0 yCT-
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poiictBa (BHY), uepe3 koTopoe B TOIKY HENPEPHIBHO BEHTUJIATOPOM MOAAETCS BO3AYX. TOINOUHBIE
rassl, 00pa3yromuecsi Ipu CrOpaHUM TOIUIMBA, HEMPEPBIBHO YXOAAT yepe3 rasoxoj /. bombimas
4acTh MOBEPXHOCTH HarpeBa KoTia oOpa3oBaHHa TpyOkamu 7. 7l KOHTPOJIS 3a JaBJIEHUEM Tapa B
KOTJIE YCTAaHOBJIEH MAaHOMETpP (Ha pPUCYHKE He Noka3aH). OH yCTaHABIMBAETCS HA NapOBOASHOM
KoJuiekTope. 11 KOHTpPOJIsl 32 YpOBHEM BOJIbl — BOAOMEPHOE CTEKIIO (Ha PUCYHKE HE IIOKA3aHO).

K notpeburensm nmap oTbupaercst uepes CTONMOPHBIN KiIanaH B MaponpoBos 2.

[TomonHeHne KOTJIa BOJOM OCYILECTBIISETCS C MOMOIIbIO MUTATEIBLHOIO TpyOOompoBoaa ¢
MIUTATEJbHBIM KJIallaHOM.

Ecan JAaBJICHUC B KOTJIC ITPECBBICUT NOIMYCTUMOC, ITAp aBTOMATUYCCKU CTPABJIMBACTCA IIPC-
AOXPAHUTCIIBHBIM KJIAIIAHOM.

Jlis ynaneHus BOJBI U3 KOTJIA IIPY OCMOTPE WIA PEMOHTE IPEAYCMOTPEH OCYIIUTEIbHbBIN
KJIAIlaH.

Kpome 3TOr0o, Ha MapoBOM KOTJIE YCTaHABIMBAIOT HEOOXOIUMYIO apMarypy, paziHyHbIe
3allOpHble, HEBO3BPAaTHO-3AIIOPHbIE ¥ HEBO3BpAaTHbIE KJIalaHbl, a TaKXkKe KOHTPOJBHO-
u3MepurenbHeie mpudops (KUII).

Ozuempyonvli Komein

1 -  UIMHHBIE CBS3M; f

2 - mapocenapupymollee yCTpOoilCTBO;

3 - mepeaHee AHUIIE;

4 - BO31yXOIIOJOIPEBATEIIb;

5 - npiMoBas KOpoOKa; o
6 -  IBIMOTapHBIE TPYOBI; 5 o

7 - (QopcyHKa; T

8 - BozmyxoHampasistoiiee ycrpoiicteo (BHY); +H

9 -  mepelHee OTHEYIOPHOE 3aUTHOE KOJIBIIO; iRl

10 - >xapoBas TpyOa; i
11 - OapabaH KOTHa; 1t
12 - 3aaHee OTHEYNOPHOE 3alUUTHOE KOJIbLIO; 1
13 - orueBas Kamepa; FH
14 - 3anHee nHUIIE, 7
15 - KOpOTKHE CBSI3H; -i.fﬁ%
16 - aHKepHbIE (ITOTOJIOYHBIE) CKOOBI. &

L
|
1
T
oo o 0 @ 0 o b o o
a0 00 6 OOOO O

=+

CambIM U3BECTHBIM TOPU30HTAIBHBIM OTHETPYOHBIM KOTJIOM SIBJISIETCS IIOTIAHICKUN 0O0POTHBIN
KOTeJ (BO MHOTHX CTPaHaX 3TU KOJIbI Ha3bIBAIOT YuiuHopuieckumu komiamu). KoMmnoHoBKa KOTia
OCTaeTCsl HEM3MEHHOW B TEYEHUH MHOTHUX JIET, XOTS MOBBIILIEHUE JABJICHUS PUBEIO K HEKOTOPOMY
M3MEHEHUIO COOTHOILIEHUH pa3MepOB, a 3aKJIETIOYHbIE COEUHEHNS 3JIEMEHTOB YCTYIUIIN MECTO
CBapHBIM. ' Opu30HTaIBHBIE KOTJIBI HIOTJIAHICKOTO THIIA MOTYT IOCTUTaTh B JIIUHY 6 M 1 OoJiee.

JUist CyXOrpy3HBIX CY/OB BBITYCKAIOT HEOOJbIINE TOPU3OHTAIBHBIE KOTIBI, BMECTO BEp-
TUKaJIbHBIX BOJOTPYOHBIX KOTJIOB OOBIYHBIX THIIOB, T.K. OKa3aJlOCh, YTO OHH OYEHb YJOOHBI JUIS
IIPUMEHEHUSI B COCTABE YCTAHOBOK C BBICOKOI CTENEHbIO aBTOMATH3aluU. KoMnakTHbele KOoTi0arpe-
raThl U3TOTOBJISIIOT MAPONPOU3BOIUTENBHOCTHIO 10 15000 Kr/4, ¢ pacueTHbIM AaBieHHeM 10 1,72
MIla u Temneparypoii napa 220 - 270°.

Kopmyc xotna nmpeacrasinsier coboii 6apaban // ¢ IpUBapeHHbIMU K HEMY MEepeHUM 3 U
3agHuM /4 nHumamu. OrHeBas kamepa /3 oOpa3yercst nepeaHel u 3aHeil CTeHKaMH, IUHETbHBIM
JIMCTOM U MOTOJIKOM /3. JIImHHBIE CBSI3U [ COEAMHSIOT JAHMINA KOTJa, & KOPOTKHUE CBS3U 15 — 3aj-
Hee JIHUINE KOTJIa M 33/IHIOI0 CTEHKY OTHEBOM KaMephbl, a TaKkKe IIMHEIbHbIC JIUCTHl OTHEBOM Kame-
pbl ¢ 6apabanoM koTia. OHM ciayKaT A7 NPeAOTBPALICHHS pa3pbiBa KOTJIa OT JABJICHUS BOJBI U
napa. Kpome Toro, umeercs >xapoBasi Tpyoa (Tomnka) /0 u apiMorapusie Tpyosl 6. Koten o6opymo-

BaH MapOCeNnapupyIoIUM YCTPOUCTBOM 2, BO3AyXONOA0TrpeBareseM 4, AbIMOBOM KOpoOKoii I, pop-
cyHkoi 7 u BHY 8.
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KapoBast TpyDOa KOTJIa UMEET KpYTJIo€e MONEepeuHOe CEYCHUE, MTO3BOISIOIIEE XOPOIIO MPo-
TUBOCTOATH CKUMAIOLIUM YCWINSAM OT JaBJIEHUs BOJbl. B mepenHell n 3agHell 4acTsAX BBLIOKEHBI
13 OTHEYIOPHOI0 KMpnuya Koiblia 9 u /2, mpeloXpaHsolie COEIUHUTENbHBIE BBl OT BO3JIEHCT-
Bus maMeHu. JKapoBas TpyOa KOTIa UMEET KpYIJioe MOMEPEeYHOe CeUeHHe, MT03BOJISIONIEe XOPOIIO
MPOTHUBOCTOATH CXKMMAIOLIUM YCHIIMSM OT JaBJICHUS BOJbI, 00€CIEUnBaTh HEOOXOIUMYIO 371aCTHY-
HOCTb ISl KOMIIEHCALMU BO3HUKAIOIUX TEPMUUECKUX HAIIPSKEHUH.

OrseBas kamepa NpeAHa3HAuYEHA JJIs CKUTAHUS JIETYYUX YaCTHULl, HE CTOPEBIIMUX B XKapo-
BOIl TpyOe (TOomke), ¥ MOBOPOTa MOTOKA ra3oB. [I0TOJOK OrHEBOM KaMephbl KPEMUTCs aHKEPHBIMU
(TTOTOIOYHBIMH ) CKOOaMH /6 ¢ TIOMOIIBIO OOJITOB.

JlpiMorapHbie TpyObl /6, COCTaBIISIOUINE OCHOBHYIO YacTh MOBEPXHOCTU HArpeBa KOTJa,
KpEIATCS OAHMMHU KOHIIAMU K IIEPEHEMY JHHUILY KOTJIA, & IPYTUMH — K NIEpEIHEN CTEHKE OIHEBOM
kaMmepsl. YacTu nepeanero AHMINA 3 KOTJIA U IIEPEAHEN CTEHKH OTHEBOM KaMephl, B KOTOPBIX ycTa-
HOBJICHBI JIBIMOTapHbIE TPYOBI 6, COOTBETCTBEHHO HA3BIBAIOTCS MEpeAHEN U 3aJHEH TPYOHBIMH pe-
LIETKaMHU.

TormnmBo nogaercst yepe3 (GOPCyHKY B XKApOBYIO TPYOy, Tl CTOPAET, 3aTeM TOIIOYHBIE Ta-
3bI IPOXOJAT Yepe3 OTHEBYIO Kamepy (TJie I0roparoT), AbIMOrapHble TPYOB!I (T1e OTJAI0T YacTh Tell-
J1a OMBIBAIOIIEH TPyObI BOJIE), IBIMOBYIO KOPOOKY, BO3IyXOIOIOTPEeBATENb U YXOJAT U3 KOTJIA.
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Kombunuposanuwviti komea VX

A T 77,

AN 7 N

000

] R

1 — naposaboproe ycmpoticmeo, 11 — 6epxuas wacmov YUIUHOPUYECKO2O KOD-
2 — 8epxHAA YaACmb YUTUHOPUUECKO20 KOPN)- nyca;
ca; 12 — ocnesoul nampyoox;
3 — epxuss mpyonas peulemka, 13 — ucnapumenvnvle mpyobi,
4 — eazoxo0 komaa; 14 — numamenvuas mpyoa;
5 — HudrcHan mpyoHas pewemka, 15 — 6oponka 0ns eepxnezo npooyeamus,;
6 — 1azvl 0112 docmyna 6Hymps KOm.ia, 16 — 2azonanpasnaowasn nepe2opooxa;
7 — cghepokonuueckas monka, 17 — omeepcmue cazonanpasiaowel nepezo-
8 — gopcynka; POOKU;
9 — nampy6ox 015 yCmMaHo8Ku GopcyHKu, 18 — mpyba eepxnezo npooysanusi;

10 — mpyba nudicne2o npooysanusi,

KomOunupoBanHbie KOTIbI TUIA «VX» BBITYCKAIOTCS Pa3HBIX TUIIOPA3MEPOB, MO3BOJSIOT
MIPOM3BOIUTH HACHIIIEHHBIN Map ¢ MapaMeTpaMu napa: napomnpous3BoauTeasbHocTs oT 0,3 10 3,0 1/4
pabouee masienwue mapa ot 0,5 mo 1,0 MlIla. KIIJ] xotna =75 %.

Koren cBapHON KOHCTPYKIIMM COCTOMT M3 HMXKHETO // M BEpXHEro 2 IWIMHIPHUYECKUX
KOpPITyCOB TpPyOHBIMU pelieTkaMu 3 U 5, K KOTOPBIM IpUBapeHbl TpyOs! /3. B HuxkHMI Kopiyc BBa-
peHa cdepuueckast TONka 7, UMeIolIasi OrHeBOM maTpyO0ok /2 i BBIXOJA Ta3oB, U MaTpyook 9,
NpeHa3HAYSHHbIN I pa3MelleHHs] TOOYHOTro ycTpoiicTBa. Tam ke pacrnosnokeHa Tpyoa HUKHe-
ro npoxyBanus /(. B BepxHeM KopItyce KOTJIa pa3MeIleHbl: MuTaTelbHas TpyOa /4, mapo3abopHoe
ycTporcTBO /, a Takxke TpyOa /8 ¢ BopoHKO# /5 (uist BepxHero npoayBanus). OruetpyOHYI0 yacThb
MOBEPXHOCTH Harpesa o0pa3yloT CTEHKH TOIOYHOI Kamepsl U naTpyook /2. BogoTpyOHyto yacTh —
TpyOsI /3.
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[TpoayKThl CropaHus U3 TONOYHON KaMephl 10 OTHEBOMY MAaTPYOKy HAIPABIISIOTCS B MEX-
TpyOHOE MPOCTPAHCTBO, OTPAXKACHHOE CHAPYKU KOPITyCOM Tra3oxoja 4. ['azoHampasisiomnias nepe-
ropozaka /6 c otBepctueM /7 o0ecriednBaeT ABYCTOPOHHEE ABMKEHUE I'a30B.

B kadectBe TOmowyHOro ycTpoiictBa HamOojee YacTO MNPHUMEHSIOT TOIUIMBHO-
¢dopcyHounslii arperaT 8 Tuna «Monarchy, oGecrieunBaromuii paboTy KOTJIa B MOJTHOCTBIO aBTOMa-
TUYECKOM 0€3BaXTEHHOM pexxkume. /i 1ocTyna BHYTpb KOPITYCOB (11 OCMOTpa U peMOHTA) Tpe-
JYCMOTPEHBI JIa3bl 6.

OCHOBHBIM NIPEUMYIIECTBOM KOTJIOB TUNA « VX)) SIBJISIETCS MPOCTOTA YyCTPONUCTBA, OJJHAKO
13-3a OTCYTCTBUS XBOCTOBBIX oBepxHOcTeN Harpea KIIJ[ Takux KOTIOB HEBBICOK.

OcHoBHbBIE TPeOOBaHMS K BCIOMOTaTEJIbHBIM KOTJIaM:
MuHuManbHast Macca v pa3Mepsl.
IIpocTora ycrpoicTsa.
HanexxHocTh B 3KCIUTyaTalum.
HeBbicokue TpeGOBaHUs K KaUECTBY MUTATEIBLHOM BOIBI.
Bo3MokHOCTH pabOTh B aBTOMaTHYECKOM pexuMe (0e3BaxTeHHoe 00CIyKuBa-
HHUE).
6. BoICTpBIii Iepexo/1 ¢ OJHOTO pekrMa paboThl Ha JIPYTOM.

M.

[IpenmyniecTBa BOAOTPYOHBIX KOTJIOB IEPE/l OTHETPYOHBIMHU:

1. Menbiee BpeMsi oabeMa mapa 10 pabodero masieHus (BonoTpyOHsni 1,5 — 3
qac., OrTHeTpyOHbIi 4 — 24 4ac., T.K. B BOJAOTPYOHOM KOTJIE MEHbIIE KOJINYECTBO
BO/JIbl ¥ XOPOIIasl LUPKYJISALUA).

2. bounee BbICOKasi MapONPOU3BOAUTEIBHOCTD U BBICOKHE ITApAMETPHI M1apa.

3. MeHee B3pbIBOONACHBI M3-32 HAMHOI'O MEHBUIETO KOJMYECTBA BOJBI B KOTjie. B
cllyyae pas3pbiBa TPYOKH cojepiKamiasicss B KOTJIE BOJA BBIXOJIUT CO CKOPOCTBIO,
oTpeneNIieMol ceueHHeM TPYOKH. B KOTJIe MOTIaHACKOTO THUIA pa3phbIB JKapOBOU
TpyOBI BCIIEJCTBHE MEPETrpeBa MPUBOIUT K MPAKTHYECKH MTHOBEHHOMY IMOCTYILIE-
Huto 10 20 T Boasl u3 xotiaa B MO.

4. Menbiiass Macca — COOTHOIIEHHWE MAacC OTHETPYOHOTO MW BOAOTPYOHOTO KOTIJIOB
IIPU PaBHBIX MOBEPXHOCTAX HArpeBa u paboumx ypoBHSAX BOJbI ~ 3:1.

5. BoporpyOHBbIii KOTENT MEeHEee YyBCTBUTENEH K U3MEHEHHIO JaByieHus mapa. Koner-
PYKTUBHO B OTHETPYOHOM KOTJIE, BO3HUKAIOT MEXaHUUECKUE HANPSHKEHUS (BCIea-
CTBHE BSUION LIMPKYJISILMU BOJIBI, 0COOCHHO MPHU MOIbEME 1apa), KOTOPbIE CIIOCO0-
CTBYIOT OCNAa0JICHUI0 MHOTOYHCIICHHBIX (DIIAaHIEBBIX COeAUHEHUN (OONTOBBIX, Kile-
MaHbIX WIN CBapHBIX). DTH HEAOCTATKU OTCYTCTBYIOT B BOJOTPYOHOM KOTiIE OJa-
rojapsi UHTCHCUBHOM LUPKYJSLMYA BOABI U «IIOAATIMBOW» MEXaHUYECKOU KOHCT-
pykuueit — 6osiee «ruOKoi».

IIpenmyniecTBa OrHETPYOHBIX KOTJIOB Iepea BOAOTPYOHBIMH:

1. Bogsl B K0oTIe 6OJIbIIE €r0 YaCOBOW MapONpOU3BOIUTEIHHOCTH, TIOATOMY H3MEHEe-
HUE YPOBHS BOJABI OT paboyero A0 MUHMMAJIbHO JAOMYCTHMOIO YPOBHS MPOHMCXO-
JIUT, HAMHOTO MEJJIEHHEEe, YeM y BOJOTpyOHOTO KoTha. ClieoBaTenbHo, OTHAIaeT
HE00X0IMMOCTh MPUMEHATH 00Jiee CI0XKHbIE U TOPOTOCTOSIINE CUCTEMBI aBTOMa-
TUYECKOTO PEryJIupOBaHUs, U MEHbIIIE BEPOATHOCTh YITYCKa BOJBI U3 KOTJIA.

2. bonee Hu3kue TpeOOBaHUS K KAYECTBY MUTATEIHHON BOJBI, YeM Y BOJOTPYOHBIX (Y
BOJOTPYOHBIX KOTJIOB, MPH OTJIOKEHUH HAKUIIM HAa MOBEPXHOCTH HArpema, Co3/a-
eTcsl OMAaCHOCTh IeperpeBa Meraja TpyO, 4YTO B KOHEYHOM UTOT€ MOXKET MPUBECTU
K UX MEPEXUTY U Pa3phIBY).

3. bouiee BbICOKasl CTENEHb CYXOCTH Ilapa BCIEACTBHE HEBBICOKOM MHTEHCHBHOCTH
napooOpa3oBaHUsL.

4. MeHee «Kanpu3HbD» B 3KCILTyaTalllH.
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B koHewyHOM wWTOTE, pU MPHUOIU3UTEILHOM PABEHCTBE JOCTOMHCTB M HEJIOCTATKOB Ha
OOJIBIIMHCTBE CYXOTPY3HBIX CY/I0B OOJbIlIee TPUMEHEHUE HAIUTM BOAOTPYOHBIE KOTIIBI, XOTS HEKO-
TOpBIE 3apyOEKHBIE CYJOCTPOUTEIbHbIE KOMIAHUH OTHAIOT MPEIINOYTCHHE OTHETPYOHBIM KOTIIaM,
€CIIM Ha CyJHE HEeT MOTPEOHOCTH B OOJIBIIIOM KOJMYECTBE Mapa.

KomOuHrpoBaHHBIE KOTJIBI, B NMPHHLMUIE, B CBOCH KOHCTPYKLIUU COCIAMHHIN B cebe Bce
Jydiee U3 KOHCTPYKIMHM BOJAOTPYOHBIX U OTHETPYOHBIX KOTJOB. I103TOMY, Takue KOTJIbBI IIUPOKO
MPUMEHSIOTCS B KAUeCTBE BCIIOMOTaTeIbHbBIX KOTJIOB Ha CyJax, I HEBEIUKH MOTPEOHOCTH B Mape.
IIpu ycTaHOBKe Ha 3TUX KOTJIax cooTBeTcTBYMomEel CAP (cucTeMbl aBTOMaTHUECKOIO pEryJInpoBa-
HUS) MOJHOCTBIO OTBEYAIOT MMOCTABJICHHOM 3ajade Mo BhIpaOOTKE Mapa COOTBETCTBYIOIIMX Mapa-
METpPOB, IOJTHOCTHIO 00ECTIEYNBAIOIINE MOTPEOHOCTH CyTHA B TIape.

Oco00 BBLAEIAIOTCS BCIIOMOTATEIbHbIE KOTIIBI, YCIMAHOBIEHHbIE HA MAHKEPAx C 21A6HOU
ouzenvHou ycmanoexkou. Ha 3Tux cyaax OoJpiine MoTpeOHOCTH B mape OOBSICHAIOTCS UX Ha3zHaue-
HUEM, a 3TO:

a) B Ka4ecTBE MPHUBOJAA TPY30BBIX HACOCOB (IIEPEKAYMBAIOUINX I'PYy3 — HEPTEHPOIYKTHI)

UCIOJb3YIOTCS TApOBBIE TYPOMHBI. DTO CBSA3aHO C TEM, YTO HEOOXOJMMO BbIIABAThH TPY3

HENpephIBHO B TeueHue § — 16 yacoB, HEOOXOAMMBI Hacochl 00JbII0i MomHOCTH ~ 10 000

KBt 1 60s1ee — MOKET HE XBATUTh MOIIHOCTH CYAOBOH 3JIEKTPOCTAHINN, 1 SKOHOMUYECKU

HE BBITOJIHO MCIIOJIb30BaTh AEKTponpuBo. [loaTomy, ucnonb3yercs Iubo TypOOIpHBO/I,

100 TUAPONIPUBOL;

6) Peructp 3amperniaer MCroyib30BaHHE Ha TaHKepax (MEpeBO3ALINX CHIPYIO He(pTh) U ra-
30B0O3aX MaJyOHBIX MEXaHU3MOB C JIEKTPONPHUBOJOM. JlomyckaeTcs IMIIb B TOM Clly4ae,
€CJIM JUIMHA NEPEJaTOYHOrO Bajla IEKTPOJBMIraTelll HE MEHee 2 M, AJIEKTPOJBHUIaTeNb
HaXOJUTCS B M30JMPOBAHHOM IOMEIEHUH U Ball, IPOXOJAs yepe3 NnepedopKy, UMEeT HC-
Kporacsiuii canbHuk. [loaToMy, B KauecTBe NMPUBOAOB MaTyOHBIX MEXaHHU3MOB IpUMeE-
HSIOTCSI BCTIOMOTaTelbHbIE TYpOOIPUBO/IbI U THIPOTIPHUBOIBL;

B) 0O0JIBIIIOE KOJIMYECTBO napa yxoJguT Ha MIOJOrpeB rpy3a, nmoaorpeB BOJAbI JJIA MOMKHU
I'pY30BbIX TAHKOB, Ha MPOINApHUBAHUC I'PY30BBIX TAHKOB.

HOBTOMy, BCIIOMOT'ATCJIbHBIC KOTJIbI HAa KPYITHOTOHHAXKHBIX AU3CIIbHBIX TAHKEpAX I10 pas3-
MEpaM U KOMIIOHOBKC IMOBCPXHOCTU HAIrpeBa OJIM3KH K I'JIaBHBIM KOTJIAM.

Taxxe Ha TAHKCPAX YCTAHABJIMBAIOT BBICOKOIIPOU3BOAUTCIIBHBIC YTHIIBKOTJIbBI, KOTOPLIC B
XO0O0BOM PCKUME CyJJHA 00ecIeunBaloT Bce l'IOTpe6HOCTI/I B IMapc BCIIOMOTI'aTCIIbHBIX MCXaHNU3MOB,
TEXHOJOTUYECKUX U XO35HCTBEHHO-OBITOBBIX CHCTEM. Y CTAaHOBKA HA TaKHX YTHJIM3aOUOHHBIX KOT-
Jax HaponeperpeBaTenLHoﬁ CCKIIMH MMO3BOJIACT 00eceyuTh NneperpeTbiM MMapomM XOJIOBOH Typ6ore-
HEpATOp — MNOJYYaThb JJICKTPOIHCPIUIO, HC 3aTpavyuBas Ha eé MOJIYUYCHHUC KUAKOC TOIUIMBO B AU3CIIb-
re’Heparopax, a UCIOJb3yd I 3TOTO TCIUVIOTY YXOJAAIINUX Ia30B INNIaBHOT'O ABUT'ATCJIA.
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§4

Tens1000MeH B NapoBbIX KOTJIAX

Ha3nauenmne moBepXHOCTH HarpeBa KOTJIa COCTOMT B Iepeaye Terja OT ra30B BOJE, Mapy
U BO31yXY, T.€. menionepedayeli, KOTAa TEIJIO OT ra30B IEpeAacTcs Cpeie C MEHbILEH TeMuepary-
poii. Teruto nepenaercs Tpems CriocodaMu: U3Ty4eHUEM, KOHBEKLIUEH U TETJIONPOBOIHOCTHIO.

Tennonpooorocms — 3TO BUJ TENMI000OMEHA BHYTPH TeJla IIyTeM HENOCPEICTBEHHOIO CO-
MPUKOCHOBEHUS MEX Y YaCTUI[aMH, UMEIOIIUMU pa3HyIo TEMIIEpaTypy.

[Ipouecc nepepaun Temiaa U3IY4EHUEM HA3bIBACTCS PAOUAYUOHHBIM (TIYHUCMbIM) Menno-
obmenom. Ilpu paguallMOHHOM TEIUIOOOMEHE TEIyIoTa OT OJHOTO Tela JAPYroMy Iepenaercs ¢ Mo-
MOIIBIO JIEKTPOMArHUTHBIX BOJIH ONpEAETICHHOMN IHHbL. [Ipu 3TOM CONPUKOCHOBEHHSI TEJ HE Tpe-
Oyercs. [loBepXHOCTH HarpeBa BOCHPUHUMAIONIUE TEIJIO B BUJE PAJAUAIIMOHHON SHEPTUH, HA3bI6A-
10MCcs paouayuoOHHbIMU (1y4esocnpunumaowumu). PaguanuoHHble IOBEPXHOCTH HArpeBa, paco-
JIOKEHHbIE Ha CTEHKAX TOIKH, Ha3bIBAIOTCS dKkpanamu. [Ipu pagualiluOHHOM TeraooOMeHe Terio
nepeaaeTcsi MOBEPXHOCTH HAarpeBa KOTJIA, OOPAIleHHOW K TOMKE, KOTOpas BOCHPUHUMAET W3Iyde-
Hue ¢axena popcyHku. K HUM oTHOCATCS TPyOBI IEPBOTO psiia GOKOBOTO IKpaHa U TPYOBI IEPBOTO
psi/ia IPUTOIIOYHOTO MyYKa (B OTHETPYOHBIX KOTJIAX — JKapOBble TPYObl U OTHEBBIE KaMephl).

[lepenaya Temyia OT OAHOTO TeNa IPYTOMY IyTEM IEpEeMEIICHHs TEIJIOHOCUTENsI Ha3bIBa-
ercst kongekyueti. Ilpyu koneexmuernom mennoodomere TENMIOTA PACIIPOCTPAHAETCS BMECTE C YaCTUY-
KaMH TEIJIOHOCHUTEJNS, T.K. HarpeThle M XOJIOIHbIE YACTHUKU B3aMMHO COIpHUKacatoTcs. KOHBeKTHB-
HBII TEMI000MEH MHOTJa Ha3bIBAIOT menionepeoayieli COnpuKOCHOGEHUS.

TpyObl, OMbIBaeMbl€ T'a3aMH, Ha3bIBAIOTCS KOHBEKMUBHbIMU (B OTHETPYOHBIX KOTJIaX — 3TO
JBIMOTapHbIE TPYOBI).

PannanimoHHBIN TEIIOOOMEH BO MHOTO pa3 UHTCHCHUBHCEC, YEM KOHBEKTHBHBIN. HpI/I HEM
00eCcreYnBacTCs CheM napa ¢ CAMHUIBI ITOBCPXHOCTU HAI'p€Ba B HCCKOJILKO pa3 60J'H:I.I.IPII>1, 4YCM IIpHU
KOHBCKTHBHOM.

W3 ypaBHeHuUs Temuonepenadn KOJIMYECTBO TEIUIA, MEPEAAHHOIO ra3aMH 4epe3 MOBEpPX-
HOCTB Harpesa KoTJia HarpeBaeMoi cpene (Boje, napy, BO3AyXy):

O = KHAt,p,
rae: Ate, — pa3sHOCTb CPEIHUX TEMIIEPATYp Ia30B U BOJIbl WU mMeMnepamypHblil Hanop;
H — m1011a b OBEPXHOCTH HATPEBA, M,
K — ko3 uruent Tennonepenaun, kkan/m’ uac C

Afcp_ = 0,5(t1+ l‘g) — Iy
roe. yu t— TEMIICPATYpPhbI ABIMOBLIX I'a30B 0 U ITOCJIC [IOBCPXHOCTHU HAI'PCBA, OC,'
te— TEMIICpaTypa KUIICHUS BOAbI B KOTJIC IIPU pa60qu JaBJICHHUH, OC,

Koaddurment rennonepenaun K, mokaspiBaeT, Kakoe KOJIMYECTBO TEIJIa B KKas Tepesa-
eTcs 3a 1 yac oT ra3oB BOJE Yepe3 MOBEPXHOCTh Harpena B 1 M [P PA3HOCTH TEMIIEPATYP MEXKIY
Bonoit urazamu B 1 °C.

1 2
K= kxkan/m uac °C,
1 o o, o6, 1
— 22—
a K K, Ky K,

rae: o; M o — KOOQQUIHUEHTH! TEIIO0TAaYH OT ra30B MOBEPXHOCTH HArpeBa M OT MOBEPX-
HOCTHU Harpesa BOJI€, MOKA3bIBAIOIINE, KAKOE KOJMUECTBA TEIUIa B kKA1 IepeaaeTcs B 1 yac ot ra3oB
TMOBEPXHOCTH Harpesa B 1 u° uam ot mosepxHoctd B 1 m° Boje 1pu pasHocTH Temmepatyp B 1°C
(06B19HO a; = 15+30, a; = 40006000 xkar/v’uac °C), GobIINE 3HAYCHHS 0; COOTBETCTBYIOT OoJIee
BBICOKUM CKOPOCTSIM Ta30B I10 ra30Xxo]iaMm;
01 — TOJILIIMHA CTAJILHOTO JINCTA, IPEACTABIISIIOIIETO ITOBEPXHOCTh HAarpeBa, M;
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0, — TOJIILIKHA CJIOS 30JIBI, M;
03 — TOJIIIIMHA CJIOSI HAKUIIU, M; €CIIU TIOBEPXH. HAarpeBa 4ucTas, To 02 = 03 = 0;
K1, K2 ¥ K3 — KO3(D(PUIIMEHTHI TETJIOMPOBOHOCTH CTAILHOTO JIUCTA, 30JIbI

¥ HaKUMU; KO3((UIMEHT TETIONPOBOIHOCTH MOKA3bIBAET, KAKOE

KOJINYC-

CTBO TeIUIa B KK IPOXOUT uepe3 CTeHKy B 1 v’ mpu Tommuse eé B 1 v u pas-
HocTu Temrepatyp B 1 °C B TedeHuu yaca.

3nauenusn Korghpuyuenmos
mennonposoonocmu “k”

0J13 HEKOMOPBIX MAMEPUATIOE,
6CIPEUAIOUUXCA 8 KOMEIbHOTL

npakmuke:
Meow 330335
Cmanbw 40— 50
3ona 0,06—-010
Tuncosas naxuns 1-3
Caorca 0,06—-010
Macno 0,10

KOoTJIa. UeM TOJIIIE CIIOW 30J1bl, CaXKU U HAKUIIU, TEM XYXKE
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CxemaTHYeCKHi paspe3 #c-
NMapHTe/bHOH NMOBEPXHOCTH HATpPEBA

KOT/a

Hanuune Ha mNOBEpXHOCTM HarpeBa Cllos
HAKWIY WM Maclla BpEJHO HE TOJBKO TEM, YTO IPUBO-
JUT K TIEpepacxoly TOIUIMBA.

Ilepexon Temyia OT ra3oB C TEMIIEpaTypou 7.
(cm. cxemamuyueckuti paspe3 mpyowvl) K BOJAE BO3MOXKEH
TOJIKO TIpU YCIIOBUH [, ) t; (f; — TeMIepaTypa BOIbI).
Temneparyppl Ha BHEUIHMX M BHYTPEHHHMX IOBEPXHO-
CTSX CaXH, METaJula U HaKuMHU (¢;, t,, (3 U ty) — OyAayT
CBs3aHbl HEPAaBEHCTBAMM: 7, ) 12, » 13) t; YBEIUUYECHHE
TOJIIIMHBI CJI0s1 Caku OyJeT yXyauaTh Hepexoi Teruia
OT ra3oB K IOBEPXHOCTHU HAarpeBa, U TEMIIEpaTypbl Me-
Tajula f; U 3 YyMEHbLIATCS — KOHOMHUYHOCTH KOTJa
CHHM3UTCS, HO 3TO €Ile MOJI0e bl

A BOT ygeruueHnue mMoOAWUHbL CHOA HAKUNU
YXYALIUT NEPEXOo]l TeIula OT IOBEPXHOCTH HArpeBa K
BOJIE U TEMIIEpATypbl METAIIA f; U 3 ygeauuamcs. ITO
IIPUBEAET K CHUKEHUIO HE TOJIBKO S3KOHOMUYHOCTH, HO U
HaJ/Ie’KHOCTH pabOThI KOTJIA.

IToaToMy, npH yBEIWYEHHM TOJILLMHBI CJOS
CakM, HAKUIIY WIM Macijia yXyAUIMTCs NEPEeXo Tema oT
MOBEPXHOCTU HarpeBa K Boje. JTO MOBJIEYET 3a COOOIO

MNeperpeB CTCHOK NMOBCPXHOCTU HArpeBa KOTJIA. HpI/I NEeperpeBC CTCHKU IMMOBCPXHOCTHU HArpeBa BO3-
MOXKHBI 6blnydursbl U NAXKC pa3pbleébl 110 OOJIBIIIUM JAABJICHUCM I1apa, a TAKKC nepeostcee pr60K

KOTIJIa.
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§5

Iupkyasinusi BOAbI B KOTJIaxX

Ecnu U-06pa3nyio TpyOKy, BepXHHE KOHIIBI KOTOPOH NMPUCOEANHEHBI K COCYIy C BOJOM,

MIOJIOTPEBATh B TOUKE A, TO MOBBIIIEHUE TEMIEPATYPhl IPUBEIET K YMEHBUIEHUIO YJEIbHOIO Beca
BOJIbI B 3TOM MECTE.
Bonee nerkue yactuibl ropstueii Boabl OynyT MOJHUMATHCS BBEPX IO JIEBO-
My KOJIEHY, a 0oJiee TsKelble — OIyCKaThCsl BHU3 1O JieBoMy. [losiBistroTes,
TakuM 00pa3oM, BOCXOSIIME M HUCXOASAIINE IMOTOKU, PACHPOCTPAHSIONINE
TEIUIO 1O BCEH Macce BOJIbI, 3aMOJIHAIOUICH cocyl. DTO ABICHUE OyIeT yCH-
JIMBATHCS [0 MEpEe YBEIUYECHUS IIOJOIPEBA U IOSBICHHUS IIy3BIPHKOB I1apa,
T.K. YACIBHBIA BEC MAapOBOASHOW CMECH 3HAUYMTEIBHO MEHBIIE YIEIbHOIO
BECa BOJIbl. AHAJIOTUYHOE SIBJICHUE ITPOUCXOJUT U B KOTJIaXx.

[Hupkynsaust BoJasl 00ecreunBaeT MPOYHOCTh METALTUIECKHUX TO-
BEPXHOCTeH Harpesa. T.e. HAIEKHOCTh PabOTHI KOTJIA MyTeM UHTCHCHUBHOTO
OXJTAXKJICHHSI CTEHOK 000TpeBaeMbIX TPYO.

JIBrkeHue BOJBI BHYTPU KOTJIA MOJ JEHCTBHEM PAa3HOCTU YAEb-
HBIX BECOB BOJBI U MAPOBOISHON CMECH HA3BIBACTCS eCmecmEeHHOU YUpK)-
Jaayuetl.

Pa3zHocTh Mexy BECOM BOJbI B OITYCKHOW TpyOKe M BECOM MapOBOISHON CMECH B MOb-
€MHOI TpYOKe Ha3bIBACTCS 0BUNCYUUM HANOPOM YUPKVIAYUU.

IIpu ycTaHOBUBIIEMCS pEXKXUME IBHKYLLIUN HAIlOp YPAaBHOBEILIMBAETCSI COITPOTUBIIEHUEM B
OITYCKHBIX U MOJABEMHBIX TPYOKax, B pe3yJbTaTe Yero B KOHTYPE YCTaHABIUBACTCS OINpe/ieleHHas
CKOpOCTh IUPKYIALUU. CKOPOCTh, ¢ KOTOPOH BOJIAa IOCTYNAET B MOJbEMHBIE TPYObI IUPKYJISALUOH-
HOTO KOHTYpa, Ha3bIBACTCS CKOPOCHbIO YupKyasayuu (m/c). Y KOTIOB CKOPOCTh LUPKYJISIUU HE-
OJIMHAKOBas U MMeeT 0oJjiee BHICOKHE 3HAYCHUS Y TeX TPYO, KOTOpble BOCIPUHUMAIOT OOJIbIIE TeTl-
JOTHL. B 3aBHCHMOCTH OT pacrnosioKeHus: My4yKoB TPYO KOTJa MO OTHOIICHUIO K UCTOYHUKY TETlIOo-
THI ((hakeiry) 3Ha4eHUsI CKOPOCTU LHUPKYIsiuu coctasistor 0,3 — 1,5 m/c.
llonesnviti Hanop yupkyiayuu — e
3TO Pa3HOCTb MEXKIY ABWKYIINM 1\
HAIlOpoOM U CONPOTHBJIEHUEM €My =)

B [IOJTbEMHBIX TpyOax. .
Konmyp yupkynayuu npeactasis-
eT cO0oi 3aMKHYTYIO CUCTEMY He-
IIPEPBIBHOTO JBMKEHUS BOJBI U
NapoBOJITHON CMECH 110 TpyOaM,
COEIMHAIOIIMMH IapOBOASHON U
BOJSTHOM KOJUIEKTOP KOTJIA. -
Koren MokeT uMeTh OJVH WU
HECKOJIBKO CaMOCTOSTEIbHBIX
KOHTYPOB LMPKYJSAMU. KOHTYpBI
LUPKYJIALNU ObIBalOT HE3aBUCH-
MBIMM U CMEIIAHHBIMU. Y He3a- 2| s L
BHUCUMOTI'O KOHTYpa LHUPKYJISALHUU
OTYCKHBIE pr6bl 06CJ'IY)KI/IB8.I-OT , CxeMbi WHPKYJALHOHHBIX KOHTYPOB goAOprﬁnoro KOT/la ¢ JBYMS He3a-
2 BHCHMbBIMH (@) ¥ C OJHHM He3aBHCHMBEIM (6) KOHTypamu
TOJIBKO CBOM KOHTYp, a y CMe-
IIIAHHOT'O — OIYCKHBIE TPYOBI MUTAIOT BO/IOH MOABEMHBIE TPYObl HECKOJIBKMX KOHTYPOB.

B koTnie ¢ 1ByMs HE3aBUCUMBIMHM KOHTYPaMU LUPKYJISIHUU (PUC. @) B IEPBOM (9KPAHHOM)
KOHTYpE BOJ1a U3 MMapOBOISHOTO KOJUIEKTOpa / 1Mo TpybaM 7 OIyCKaeTcsl B BOASIHOM SKpaHHBIHM KOJI-
aexTop 5. OnyckHble TpyObl 7, pacIIOKEHHbIE 3a NEPBBIM CIUIOIIHBIM PsIIOM TpyO OOKOBOTO 3Kpa-
Ha, TEIUIOTHI U3 TONKH MIPAKTUYECKH HE MOIYy4aloT, TOATOMY MX Ha3bIBAIOT ONYCKHbIMU_Heobocpe-
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gaembvimu mpyoamu. I1ogseMHBIMI TPyOaMu 3TOTO KOHTYpa SBJISIOTCS TPYObI 6 epBoro psijaa 60-
KOBOTO 9KpaHa, BOCIIPUHUMAIOIIUE JIyIHCTYIO SHEpruto ¢akena. Bo BropoM KoHTYpe, 0Opa3zoBaH-
HOM TpyOaMH KOHBEKTHBHOTO ITy4Ka, COSAUHSIONIMMHU NapOBOIASHOMN KOJIEKTOP / C BOASHBIM 4,
TpYOBI 2 TOJTY4alOT U3 TONKU OOJIbIIE TEIUIOTHI, YeM TpyOs! 3. TpyOsl 2 ABISAIOTCS MOABEMHBIMH, A
TpyObI 3 Kak OoJsiee OTAaNCHHBIE OT TONKH SBIISIOTCS OMYCKHBIMU. B OTJIMYMM OT OMyCKHBIX TPYO 7
TpyOBI 3 Ha3BIBAIOT YacmuyHo obozpesaemvimuy. Y OONBIIMHCTBA KOTIOB BCE KOHBEKTUBHBIEC ITyUKU
TpyO oIbEMHBIE, a OITyCKHBbIE He00orpeBaeMble TPYObI pa3MeIIaloTCs 32 IEPBBIM PsiIOM OOKOBOTO
9KpaHa WM B BO3JYIIHBIX KOpoOax (ppoHTa KOTA, T.€. BHE TOIKH.

Kpamnocme yupkynayuu — OTHOLIEHUE KOJIMYECTBA BOJbI, IPOXOIAILEH Yepe3 KOHTYp, K
NapONPOU3BOIUTEILHOCTH 3TOr0 KOHTYpa 3a 1 yac. KpaTHOCTb HUPKYJISALUU IPU HOPMATbHBIX Ha-
rpy3Kax y CyJOBBIX BOAOTPYOHBIX KOTJIOB cocTaBiisieT npumepHo 20 — 60. 13 atoro cienyer, yto
KOJIMYECTBO BOBI MPOXOAIIEH MO MOJbEMHBIM M OIIYCKHBIM TpyOaM KOTJia 3a €JMHUILY BPEMEHH,
3HAYUTENIBHO MPEBBIIIAET €ro NapOIPOU3BOJUTEIBHOCT. PU3UUECKUI CMBICT KPaTHOCTH LIUPKY-
JSILMU 3aKITI0YAeTCs B TOM, YTO OHA IMOKA3bIBAET, CKOJIBKO Pa3 JOJDKHA MPOUTH ONpeeIeHHas Mac-
ca BOJIbI TI0 KOHTYPY, YTOOBI NOJTHOCTHIO IIPEBPATUTHCA B HIap.

Hapyumienust HOpMaJIbHOM NMPKYJIALUUH Y BOAOTPYOHBIX KOTJIOB:

1. 3acmorii yupkynsayuu BOZHUKAET U3-32 HEPABHOMEPHOTO 000rpeBa HEKOTOPBIX
MOJIbEMHBIX TPYO (Hampumep, 3allJaMJICHHBIX). 3aMeIJICHHe WIN NpeKpaleHne JIBHKe-
HHUE BOJbI BOBHUKACT Y MEHEE HarpeTbiX TpyO, B pe3yabTare 4ero B HUX oOpasyercst CBO-
60aHBIN ypoBeHb BOJbI. B cabooOorpeBaembie TpyObl U3 BOJSIHOTO OapabaHa BObI I1O-
CTYMHUT MEHbIIE, U CKOPOCTh €€ MOKeT OKa3zaThCid ONM3KON miaM paBHOM Hymo. Obpa-
3yIOIIMICS B HUX Nap Oy/JeT BCIUIBIBAaTh B HEMOABIKHOU Boje. ITo yuacTtky Tpy0O, pacrio-
JIO)KEHHOMY BBbIIlIe CBOOOJTHOIO YpOBHs, OyJeT MEUJIEHHO IBUTaThCSl HE MapOBOJSHAS
CMech, a map. YCJIOBHUsS HOPMAaJIbHOTO OTBOJA TEIUIOTHI OT CTEHKH 000TpeBaeMoil TpyOsI
OylyT HapylIeHbl, U HA JJaHHOM YYacTKe TPyObl BO3HHKHET aBapuUifHOE COCTOSHUE, CBS-
3aHHOE C MEeperpeBoOM MeTallia.

2. Paccnoenue napogoosanoii cmecu. 1o SBICHUE YaCTO HAOIIOAAETCS B CEKLHU-
OHHBIX KOTJIaX U B CIA0OHAKIOHEHHBIX TpyOax. IIpu ManblX CKOPOCTSX ABMKEHMS Ia-
POBOSIHOM cMeCH BO3HUKAET HEPABHOMEPHOCTh pacrpeieieHnsl MapoBOW M BOJSHOM ¢a3
[0 CEYEHUIO TPYOKHU: BBEPXY TPYOKH IBMKETCS MOTOK IMapa, BHU3Y — MOTOK BOABI. DTO
NPUBOAUT K IIEPErpeBy TeX y4acTKOB TPYO, KOTOPbIE OMBIBAIOTCS MAPOM, BCIEACTBHUE Ye-
ro B BEPXHHMX 4acTAX TpyO BO3HHUKAIOT CBUIIM (B OCHOBHOM B TpyOaX KOHBEKTHBHOTO
ny4ka). ONBIT 3KCIUTyaTallud MOKa3all, YTO PACCIOCHHE YCHWIMBAETCS C YBEIHMUYCHHEM
JuaMeTrpa TpyO, MOBBILICHUEM AaBJICHU Mapa U CHUKEHUEM CKOPOCTH JIBH)KECHUSI.

3. Onpokuovieanue yupxyrayuuy. SIBIeHue 3acTOs LUPKYIALUU B IMOJABEMHBIX
TpyOax, yBeJIMUYeHHE CONPOTHUBICHHS B OMYCKHBIX TpyOax M MapooOpa30oBaHUIO B HHUX
(HampuMep, M3-3a YMEHBIICHUS IPOXOJAHOTO CEYEHHUs BCIEICTBHE HAKUIIEOOpa30BaHUs)
MO>KET IPUBECTH K M3MEHEHMIO HaIpaBJIeHHs ABIWXKeHUs noToka. [lap, oOpasyromiuiics B
OITYCKHBIX TPy0ax, OCTAHOBUT HUCXOJSAIIMNA MOTOK U JaKe MOKET U3MEHHUTh HarpasJlie-
HUE €ro JBHKEHHS.

4. Kasumayus. Ilpu BXoae BOAbI B OMyCKHbIE TPYOB! U3 NApPOBOASTHOI'O KOJIJIEK-
TOpa BO3HUKAET CONMPOTHUBIICHUE IBUKEHUIO XKUJKOCTH, KOTOPOE BBI3BIBACT IaJICHUE CTa-
TUYECKOTO JaBJICHUS BO BXOJHOM CEUEHUU OIMYCKHBIX TpYyO. Eciiu 3T0 naBneHue oxaxer-
Csl MEHbIIE JaBJICHHUS B MAapOBOM IPOCTPAHCTBE KOJIJIEKTOPA, TO B OMYCKHBIX TpyOax
BO3MOKHO MapooOpa3zoBaHKE BCIEJICTBUE camoucnapeHust BoAsl. OOpa3syrolyecs mnapo-
BbI€ Iy3bIPHKM M MX KOHJICHCAIMs BBI3BIBAIOT B TPpyOax TUApaBIMYECKHE YAApbl, KOTO-
pble MOT'YT CTaTh IPUYMHON 00pa30BaHMs TPEUIMH B TpyOax.

[TapooOpa3oBaHKe B OIYCKHBIX TpyOax BCJEICTBUE MaJCHUS JABICHHUS B UX BXOJHBIX
CEUCHMSIX Ha3bIBACTCS Kasumayuell.

Hna moeo umobwl uzbescamo Hapyulenus YUpKYIayuu 8 Komie, HeodXooumo.
1. Ob6ecnednTs paBHOMEPHBII MPOrpeB BceX TPYO.
2. CopepkaTb B YUCTOTE MOBEPXHOCTH HArPEBA KOTIIA.
3. VYcTpaHATh HEIUIOTHOCTH B OOIIMBKE U 0OMYpPOBKE KOTJIA.
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4. He nonyckaTh pe3kuX U3MEHEHUN JaBJICHUS Mapa B KOTJIE.
5. TonpnepxuBath paboumii ypoBeHb B KOTJe (0COOEHHO NP KauKe).

U3 6ceco sbluneckasanioeo, MOJNCHO coelamb 3aKayerue. Boa BOCIPUHIMACT TEIIO OT
CTEHOK TPYO, OXJIaKJaeT UX U cama HarpeBaercs. YeM MHTEHCUBHEH LMUPKYIALUS, TEM Jydlle OX-
TaxJaeHue Tpyo, TeM HaodedicHee paboma komaa. CMmech OyleT MBUTATHCS C TeM OOJIbIICH CKOpO-
CTbIO, YeM OOJIbIIE PA3HOCTD YAEIbHBIX BECOB B OITYCKHBIX U MOJBEMHBIX TPYOax.

Buovwl yuprynayuu 600vl 6 komaax:
1. Ecmecmeennas yupkyaiayus:
a) opraHM3oBaHHas (BOJOTPYOHBIE KOTJIBI) — OPraHU30BaHa CEYEHUEM TPYOBI;
0) HeOpraHM30BaHHAS WM XaOTHYHAs (OTHETPYOHBIC KOTJIbI);
B) CMeIIeHHast (KOMOMHUPOBAHHBIE KOTIIBI).

2. Ilpunyoumenvnas yupkyaayus (yTUI3aLUOHHBIE KOTIIbI).
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§6

YcrpoiicTtBo v npuHun aercreus YK
OcHoBHbIE pasHOBUAHOCTH YK

BTopoil 3ak0OH TEpMOJMHAMUKHM yCTAaHABIUBAET YCIOBHUs, IIPU KOTOPBIX BO3MOKHO IIpe-
BpallEHUE TEIJIOTHI B paboTy: npespaujernue meniomsl 8 MeXaHuiecKyio pabomy 603MONCHO UL
npu HaIUYUU Hazpeeameins (UICMOYHUKA 6bICOKOU meMnepamypbl) u oxaaoumeins (UCMOYHUKA HU3-
KOl memnepamypbul).

Tennora, mosrydyeHHast OT HarpeBaTes, He MOXET ObITh MOJIHOCTBIO MTpEeBpalleHa B paboTy
B TEIJIOBOM JBUratene. YacTh 3TON TEIIOTH 00s3aTeIbHO MEPEXOIUT B OXJIaauTeNnb. Tak, Hampu-
mep, B JIBC npeBpatiieHre TeI0Thl MPOIYKTOB CTOPaHUs B pPabOTy COMPOBOXKAACTCS HEU30EKHON
NOTepel TeIJIOTHI ¢ OTPadOTaBIIMMU ra3aMu B aTMoc(epy, a TaKkke MOTepsIMU Ha TPEHHUE.

W3 s1oro cnenyer, 4T0 BTOPOU 3aKOH TEPMOAUHAMUKH YTBEPKIAET HEBO3MOXKHOCTD OCY-
IIECTBJICHUS TAaKOTO TEIJIOBOT'O JABHUIraTels, KOTOPBIN MpeBpalai Ol B paboTy BCIO MOJIBOAUMYIO K
HEMY TeIJIOTY, T.€. — HEBO3MOXKHO CO3/IaTh TEIJIOBOH JBUTATENb, KOTOPHIH padoran 6b1 ¢ KITJ[ = 1.

KIIJ nmro60ro TEmaoBOro IBUTATENs BO3PACTACT C YBEIWYEHHUEM PA3HOCTHU TEMIIEPATYp
HarpeBareis U oxyaautens. [lostomy HeoOxoaumMo obecneunBaTh, KAK MOYKHO, BBICOKYIO Hayallb-
HYIO TeMIlepaTypy pabodero Teia B JBUTaTele U BO3MOXKHO HU3KYIO KOHEUHYIO €r0 TeMIepaTypy
IIPU BBIXOJE U3 JBUraTEIIs.

Jns yBenmuenust KIIJ, s 6onee skoHOMU4HO# paboThl Beeit COY, MOKHO HCIIOJIB30-
BaTh BTOPUYHBIE SHEPrOpecypchl — TEIUIo BeIMYCKHBIX ra3oB JABC (B cpeanem 330 - 750° C).

OTO TEIUIO MO3BOJSET MPOU3BOAMTH B YTHWIIM3ALMOHHBIX KOTJIaX IMap, KOTOPBIA MOXET
OBITh UCIIOJIB30BaH JUIA MOJOrpeBa TOIIMBA U Macia, Ipy3a Ha TaHKEpaX, X035 CTBEHHO-OBITOBBIX
HYX] (B CUCTeMax MaJod yTHJIM3aluu Tema). Takxke Takoi map MOXeT UCHOIb30BaThCsl B SHEpre-
TUYECKUX LEJSIX — AJIS IPOU3BOJICTBA AIIEKTPOIHEPTHH TypOOoreHeparopaMu (B cucreMax riyooKon
yrunusanun). Ha Ternoxonax, 8 xo0o8om pedcume 21agno2o 0gueameisi, YTHILKOTIBI MOTYT MOJI-
HOCTBIO 3aMEHHUTh BCIIOMOTATENbHBIE KOTIIbI.

Y Tunau3anoHHble KOTJIBI, BbIpaOaThIBAIONIME MAp 332 CYET MCIOJIb30BAHMS TeIjia yXOMIs-
IIMX Ta30B OTIMYAIOTCS OT BCIOMOTATENbHBIX KOTJIOB, MPEX/I€ BCEro OTCYTCTBHEM TOIKHU. MX mo-
BEPXHOCTh HarpeBa BOCIPUHUMAET TEIJIO OT I'a30B 33 CUET KOHBEKIIUU.

OOb1yHO TeMIieparypa yxoasamumx ra3oB Ha 60 - 80°C BeIllie TeMIepaTypbl KATIEHUST BOJIBI
B KOTJIe IIpu paboueM paaBieHuU. [loBbllIeHNE AaBICHHUS COOTBETCTBEHHO YBEIUUMBAET TeMIIEpa-
Typy KUIICHHUs BOJBI, YTO YMEHBIIAET KOJUYECTBO MOJYYEHHOTO KOTJIOM TEIIa, T.€. €ro Mapompo-
M3BOJMUTEIIBHOCTh CHWXKAETCS MPH yBEIMUCHUM AaBieHus. [lo3ToMy npH sKCIulyaTanuu yTUiabKOT-
JIOB PALMOHAIBHO MOIJAEPKUBATH MHHUMAJIBHO- 4
Heo0X0/MMOEe JaBlieHHE Mapa A oOecreueHHs
paboTbl moTpeduTeneil.
Vxondmue raszpl JBUTaTesed 3arps3HEHbl Macis-
HUCTOH HaKuIMblO, OTJIOXKEHUWE KOTOpOl Ha mo-
BEPXHOCTH HarpeBa CHJIbHO CHIDKAET MapOIpou3-
BOJMTENIBHOCTh, & TAaK)Ke MPUBOJUT K IOXKAapaMm B
yTuibkoTIax. KOHCTpyKIMs yTUIBKOTIOB JOJKHA
obOecrieynBaTh JIETKOCTh OYHUCTKUA IOBEPXHOCTH
Harpena OT 3arpsi3HEHHUS.

IIpunyunuanvnas cxema napogo2o YymuibKomia ¢
NPUHYOUMENbHOU YUPKYIAYUE.

Koren cocTouT s3koHOMal3epHON cexuuu /,
UCIIApPUTEIBbHON CEKLMU 2 U IapoIeperpeBaTeilb-
Hoi cekuuu 3. OtpaboraBmme raszsl [IBC mocty-
MAIOT B KOTEJ CHU3Y U MOCIIEJ0OBATEIEHO OMBIBAIOT
NIapOIepErpeBaTENbHYI0, UCHAPUTEIbHYIO U JKO-
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HOMai3epHyto cexiuu. [locne dero uepes BepxHuii maTpyOoK 4 BBIXOJSAT B ABIMOBYIO TPYOY.

B cocraB ycTaHOBKM BXOJMT CEMaparop napa B BUJI€ TOPU3OHTAIBHOIO LIMJINHAPUYECKOTO
Oapabana 5. [IuraTenpHas BoJla MOJAETCS B CEMapaTop MUTATEIBHBIM HACOCOM 6 M3 «TEIIOrO SIIIH-
ka» 7. [lpunynurenbHas MUPKYIALMS O0OECIeYMBACTCS LHUPKYISAIMHMOHHBIM HacocoM 8. OcHOBHas
4acTh Napa U3 cenapaTtopa rnapa HJeT B IaporeperpeBaTebHyI0 CeKIUIo 3 U Jlanee B TypOorenepa-
top. HachlmenHslii map no naponpoBoy 9 HanpapiseTcs K noTpedburernsiM. Temmeparypa neperpe-
toro napa~270+320° C.

Bonotpybnsie YK 3MeeBUKOBOro THMA ¢ MPUHYAUTEIBHON LUPKYISIUEH MO3BOJSAIOT U3-
MEHSTh Haponponu3BOAUTENBHOCTD OT 100% 10 HyJeBOW ¢ MOMONIbIO MNOEpHON (KOHCOJIBHOM) 3a-
CJIOHKH.

VYMeHblIeHHE Temneparypsl ra3os, npu ero aswkeHuu ot I'TH CHABC no yruibkotia,
cocrasiser 5 + 10°C.

Temmneparypa, yxoaauux ra3oB 3a YK we dondxcna 6vims nuswce mouxu pocvr H>SO4 no-
TOMY MUHHMMAaJIbHas TEMIIepaTypa ra3oB JoipkHa ObITh npumepHo 160+180°C.

B YK 06e3 sxoHOMaii3epa memnepamypa nacviujennoeo napa ty ~ 145°C, naBienue mapa
P, ~ 3,5 kr/cM’.

B VK ¢ sxoHOMaizepoM t,, ~ 180°C (HackimeHHbId map), npu Po ~ 17 KF/CM2, a memne-
pamypa nepezpemozo napa =270+ 320° C.

Kpamnocms yupxynayuu ymunokomaa:
k =GyD,

rie: Gy — KOJIMYECTBO BOJIbI, IIPOXOIAIICH Yepe3 HUPKYIISIUOHHBIN KOHTYD Ke/4ac;
D — napornpou3BoAUTEIBHOCTh YTHIILKOTIIA Ke/udc.
Co cHKeHHEM k YBEIMYMBACTCS OTJIOKEHHUE IJITaMa M HAKUIK Ha MOBEPXHOCTH HarpeBa
KOTJIa, 0cOOeHHO Tipu k « 8 + 10.

Ckopocms yupkyaayuu ool 8 YK:
3 + 10 m/cek.

bonpmas CKOpPOCTb ABUKCHUA BO/JbI obOecreunBacT Ooee HHTCHCHUBHYIO TCILJIONICpCHAaAqdy
OT ra3oB K BOJAC U YMCHBIIACT OTJIOKCHUC HAKHUIIKN HA TOBCPXHOCTU HAIr'peBa.

B 3aBucHMOCTH OT TeMIiepaTypbl oTpadoTaBiux razoB YK moryt npousBoauts ot 0,3 110
0,4 xr napa Ha [ n1.c. momHoctu I'Jl.

Hawnbonee pacripocTpaHeHHBIMU BOJOTPYOHBIMU YTHIBKOTIAMH C MPHHYIAUTEILHON IIHP-
KyJISIIMEH BOJBI SBISIOTCS KOTIbI upmbl «Jla-MonTy. [IpenmymiectBamu 3THX KOTJIOB (TIO CpaB-
HeHnto ¢ YK Ipyrux KOHCTPYKIUiT) SBISFOTCS:

a) HeOoJIbIIIasi Macca M pa3Mephl MPU OOJIBIION IJIOMIAAN TOBEPXHOCTH HAarpeBa;

0) cB0OOa KOMIIOHOBKH;

B) OBICTpBII OIBEM TAPA;

r) 6e30MacHOCTb (POPCUPOBKY;

1) BOBMOXXHOCTB HCIIOJIb30BaHUS TIOBEPXHOCTEH HarpeBa B KaueCTBE TIIYIIUTENS BBIITYyCKa
TJIAaBHOTO JBUraTesst (00ecIeunBaroT TyleHHe IyMa Boiycka Ha 15+20 nb).

VY 3THX KOTJIOB MOBEPXHOCTh HarpeBa 00pa3oBaHa CIUPAILHBIME 3MEEBUKAMH, KOHIIBI KO-
TOPBIX PUBAPEHBI K BXOJAHBIM U BBIXOJIHBIM KOJUIEKTOPaM. BBIXJIONHBIE ra3bl OT ABUTATENs MOCTY-
NaroT B KOXKYX KOTJIa, OMBIBAlOT 3MEEBHKH H BBIXOIST B JBIMOBYIO TpyOy. Boaa u3 Bcmomorarens-
HOT'O KOTJIa, WJIM CerapaTopa napa IUpKYISIUOHHBIM HacocoM monaercsi B 3meeBuku YK. ITapoBo-
JsiHas cMech M3 3MeeBHKOB YK BO3Bpalmaercs BO BCIIOMOTATEIbHBINA KOTEI, MM CelapaTop napa,
rJIe IPOUCXOJUT OTACICHUE Iapa OT BOJIBI.

Apmamypa VK:
Krnanana napoBoIssHHHOM cMecH.
Kianana nupKysissiiMOHHOM BOJBI.
IIpenoxXpaHuTENIbHBINA KIIAMaH.
Kunanan ocymienus.
Bo3znymneiil kiianas.

MBS
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6. Kianana xk MaHOMeTpam.

Hzonsayus:

1. CoBenuTOBBIC TUIUTHI, OOIIUTHIC OLIMHKOBAHHBIM JKEJIE30M, U MOKPBITHI KEJIC3HBIM
CYPHUKOM.

2. Komnekropa u (QuiaHIEeBble COSAMHEHHUS M30JIMPOBAHBI aCOSCTOBBIMU MaTparamu
TomuuHOM 50 MM ¢ HAOMBKOM U3 COBEJIIUTOBOTO MOPOIIIKA.

Ocobvle mpebosanusi NpedvABIAIOMCA K HAOEHCHOCMU YUPKYTIAYUOHHBIX HACOCO8, nepe-
Kauugarowux o0y ¢ memnepamypou ~ 160°C, u ko ecem mpybonposodam.

YTunusanuoHHble KOTJbl C NMPUHYIUTEIBHON LUPKYISALUEH MMEIT BBICOKHE 3HAYEHUS
YAEIBHOTO apOChEeMa, NAPOIPOU3BOIUTEIIBHOCTH U IKOHOMUYHOCTH, XOPOILINE MaHEBPOBBIE Kaue-
CTBa. DTO OOBACHIETCS BBHICOKUMH KOX(PPUIMEHTaMU TEIIONEpelaur, BEICOKOH CKOPOCTBIO LUP-
KYJISILUU BOJBI U XOPOIIUM IOTIEPEUYHBIM OMBIBAHUEM TPYO BBITYCKHBIMU a3aMU IJIABHOTO JIBUTa-
TEs.

I'mymuTenbHy0 1 MCKporacuTenbHyro yacT YK pazMeniaroT nocie UCnapuTeabHOM Io-
BEPXHOCTH B LIEJIIX YMEHBILIEHUS CONPOTUBIIEHUS Ta30BOr0 TPaKTa.

Temneparypa MoJBOAMMBIX K KOTJIY BBIIIYCKHBIX Ta30B 3aBHCUT OT THUIIA IBUraTels U pe-
KUMa ero paboTsl (xo10Bo# pexxuM). KonnuectBo noaseneHHoro raza 250 + 350 m/u.

[TaponpousBoautensHocTh YK B cpeqnem [ + 5 m/u mis cyXxorpy3os, 2 ~ 6 m/u — s
TaHKepOB U 15 + 27 m/u 1 KPYMHOTOHHAXHBIX TaHKepoB. JlaBieHue napa 2 + 8 ke/cm’ s cyxo-
rpy30B u 10 + 16 ke/em’ nnst TaukepoB. TeMIepaTypa Meperperoro mapa B CHCTEMAX FIyGOKOif
yTUIM3auK TerioTsl ~ 320° C.

Cnocobul pecynuposanus naponpoussooumenvrocmu YK:

1. PerynupoBaHHe KOJIMYECTBA ra3a, OABOJIMMOIO K IOBEPXHOCTH HarpeBa ¢ MOMOIIBIO I'a30-
MIEPENYCKHOM 3acioHKM UM Ha Bxoze B YK, nnu Ha Bbixone n3 YK. YnpaBnsars razoBsiMu
mubepaMy MOKHO BPYYHYIO WJIM aBTOMATHYECKH [0 CHTHATY JaT4YMKa JABICHHS Mapa B
KOTJIE.

2. JleneHue NMOBEPXHOCTH HarpeBa KOTJAa HA CEKLHH, BKIKOYAEMbIE WM OTKIIOYAEMBIE C IO-
MOIIBIO KJIAIIAaHOB, YCTAHOBJIEHHBIX HAa BXOJ€ BOJbI B KoTel. KilanaHel, MMerOImye THEBMO-
MIPUBO/I, YIIPABJISIFOTCS [IATOBBIM PETYISTOPOM, CBS3aHHBIM C JATYUKOM JaBIICHUS Tapa B
KOTJIE.

3. COpoc M3IUILKOB Mapa B KOHAEHCATOP (MCIOJIB3YETCs Yallle BCEro, €CIM MO3BOJISIeT KOHCT-
PYKLUS KOTEITbHON YCTaHOBKH).

4. CamoperyiaupoBaHue, /Ul YEro KOTell NMPOEKTUPYIOT Ha JaBjeHue OoJipliee, YeM TO, MpH
KOTOPOM OH JIOJDKEeH paboTaTh. B mporecce paboThl KOT/Ia AaBJIeHHE U TeMIepaTypa mnapa
M3MEHSIOTCS B 3aBUCUMOCTH OT Harpy3ku. IIpu nmocTossHHON Temneparype ra3oB nepes KoT-
JIOM TIOBBIIICHHE JABJICHMS M1apa IPUBOJUT K YMEHBIIEHUIO PA3HOCTH TEMIIEPATYp MEXAY
ra3oM M CTEHKOM NMOBEPXHOCTH HAarpeBa KOTJa. ODTO BBI3BIBAET YMEHBIIECHHE KOJIUYECTBA
nepeaaBaeMoro teruia. Takum o0pazom, CUCTEMa MPUXOAUT B PABHOBECHOE COCTOSIHUE.
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§7

Boanblii pesxuM mapoBoro KorTJjia
BomxooopaboTka

DddexTuBHOCTE paboTel COY B OONBIION CTENEHH 3aBUCUT OT KA4e€CTBA BOIbBI, UCIIOJb-
3yeMoii B KoTiIax. Bce mapocuiioBble yCTaHOBKH MOPCKHX CYZOB pabOTaroT 10 3aMKHYTOMY IHKILY,
T.e. oTpaboTaBUIMii Map KOHJEHCUpYyeTcs B KoHAeHcaTope. KoHnmeHcar Bo3Bpariaercss 0OpaTHO B
koten. Ilpu Takoi cxeme HeM30eXKHBI YTEUKH Mapa 1 KoHaeHcata. Kpome Toro, map u Bosxa 6e3B03-
BpPaTHO PAcXOJIYIOTCS Ha TEXHOJOTHYECKHE M XO3SHCTBEHHO-OBITOBBIC HYXKABI CYyJHA, MPOIYBKY
KOTJIOB U T.JI.

Ha coBpeMEHHOM MOPCKOM CyJIHE IOTEPU KOHAEHCATa COCTABIAOT 2 — 4 % naponpou3Bo-
JIUTETBHOCTH KOTJIOB. [ TIOTIOJIHEHUSI KOHJIEHCaTa B CHCTEMY KOTJIOB HEOOXOIMMO BBOJUTH JI0-
0aBOYHYIO BOY, COJAEpKaIlylo pa3nuyHble coiu. Iloctynas BMecTe ¢ BOAOH BHYTPh KOTJa, HEKO-
TOpBIE U3 COJIEH MOJ ACUCTBUEM BBICOKOM TEMIIEPATYPHI NIEPEXOIAT B HEPACTBOPUMOE COCTOSIHUE.
Conu, ocenaroniyie Ha BHyTPEHHUX CTEHKaX MOBEPXHOCTU HAarpeBa KOTJa, CHUYKAIOT €ro MapoIpo-
M3BOJMTEIBHOCTD U BBI3BIBAIOT MEPEPACXO/]] TOIJIMBA, T.K. HAKUIIb UMEET OUYeHb MaJIbli KO3 PuUIm-
€HT TeIUIONPOBOJAHOCTH A M MOXKET CTaTh IPUYMHON aBapuu KOTIa.

Ecnu He npuHATH Mep, TO B MPOLIECCE IKCILTyaTalluy KOHLIEHTpALUs CoJIel BHYTpU KOTja
Oy/IeT IOCTENEeHHO YBEJIIMYUBATHCSA, U KOTEJ MPUAETCS OUYSHb CKOPO BBIBOJHUTH U3 KCIUTyaTanuu. B
HacTosIee BpeMs pa3paboTaHbl JOCTATOYHO COBEPILICHHBIE METO/IbI BOJHOTO PeKUMa M BOJ00Opa-
00TKH, MO3BOJISIONINE YBEIHMUUTH CPOK Mex 1y KoTioourcTkamu 10 10 000 gac.

B mapocunoBbIX yCTaHOBKaxX pas3jinyaroT BOJY CIEAYIOLIMX BUOB:

1. Komnogyio, HaxoAsIIylOCs B MapooOpasyrommx Tpyoax, Tpydax sKkoHOMai3epa, KoJuIeK-
TOpax U JAPYTUX JIEMEHTaX HUPKYISAIMOHHBIX KOHTYPOB KOTJIa BO BpeMs €ro paboThl.

2. [IlumamenvHhyto, MOJJABAEMYIO B KOTEJ BO BpeMs e€ro paboThl U3 TEIUIOro siuKa. B kave-

CTBE IUTATENbHOM BOJBI UCMONB3YIOT KOHJCHCAT, OJy4aeMblil B pe3yabTare KOHCH-
calyu oTpaboTaBIIero mnapa.

IIpooyeounyio, ynanseMyro U3 KOTJa P MPOAyBaHHSIX.

4. Jobasounyro, mojaBaeMyro B TEIUIbINA AIIMK U3 TaHKA 3armaca KOTEJIbHOW BOIBI IJIsl MO-
MOJIHEHHS TIOTeph BOJBI NP MPOAYBAHUAX U APYrUx norepb. JJoObaBouHas Boja mpe-
CTaBJsIeT COOON OOBIYHO AMCTHIUIAT, MOJIy4aeMblil B BOJOONPECHUTENbHBIX YCTAaHOB-
Kax M3 3a00pTHON BOABL. B OTHENBbHBIX CilyyasX BO BCIIOMOTATEIbHBIX KOTJIAaxX He-
OO0NBIION MPOU3BOAUTEIBHOCTH JOIMYCKAETCSl KPATKOBPEMEHHOE HCIIOJIb30BAaHHE Ipe-
CHOM OeperoBoii BOJIBI.

(98]

I'nasnoe mpebosanue k 600e — MUHUMAJIbHOE COJEP)KaHUE PACTBOPEHHBIX B HEH COJEH,
KHCJIOT OPraHMYECKUX BEILECTB, a TAK)KE€ HEPAaCTBOPUMBIX B BOJIE IPUMECEH U Maca.

Coun B BoJie ciocOOCTBYIOT 00pa30BaHUIO HAKUNU, A Ta3bl BBI3BIBAIOT KOPPO3UIO TTOBEPX-
HOCTH Harpesa KoTJja.

Haxunbs — HepacTBOPUMBIE B BOJIE COEIUHEHUs (THIIC, THAPAT OKUCU MarHus, XJIOPUCTHIN
KaJblUMi U 1p.). Hanuume Hakunm yXyamaeT TernaonpoBOAHOCTD U BBI3BIBAET MEPErpeB CTEHOK I0-
BEPXHOCTH HAarpeBa KOTja, yCHIMBAET KOPPO3UOHHBIE TPOLIECCHI [10]] HAKHIIBIO.

Kopposua meranna KoTjia BO3HUKAET MOJ ACUCTBHEM KHUCIOpPOJA, KUCIOT, Mapa U 3JieK-
TPOMEXaHMUYECKUX MpoLeccoB. [ yMeHbLIEHUSI KOPPO3UU HEOOXOJUMO COKPATUTh COJEpKAHUE
KHCJIOPOJA U YTJICKUCIOTHI B MUTATEIBHOM BOJIE.

CymMa BcexX COIEepiKaluxcs B BOJE COJNEH HA3BIBACTCS 0OWUM colecooepicanuem (me
"9K6/71), 0 KOTOPOM MOKHO CyIUTh IO COJAEP’KaHUIO XJIOpUJOB. Bona B KoTie scnenusaemcs npu
OO0JIBIIION COJIEHOCTH, YTO MPUBOJUT K YXYAILICHUIO NApooOpa30BaHUs B KOTIIE.

Cooeporcanue xnopudos — 31o coaep:kanue B Bojae xjopuctbix cosieit NaCl, MgCl,, CaCl,
U JPYruX, OLIEHUBAeTCs MO cojepxaHuio B Boje xiop-Mona Cl u Belpaxkaercs B me/a. Ilo conep-
KAHUIO XJIOPHI0B MOXKHO KOHTPOJIMPOBATh CIy4daH 3dcojeHuss MOPCKOW BOJIOW KOHJEHcaTa B KOH-
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JIeHCATOpax, TEIJIbIX SIUKaX, HUCTepHAX 3amaca KOTeJbHOW BOABI. IIpuMEHSIOT elie BhIpaKeHHe
COJICHOCTH B Tpanycax bpaunra (*bp). 1°bp npubmusutensHo coorBercTByeT 6 Mr/i ClI°

JKecmkocmb — KauecTBO BOJIbI, OIPEENIIEMOE KOJIMYECTBOM PAaCTBOPHMBIX B HEH coseit
Ca u Mg (me-sxe/1). KecTKoCTh — BaKHEHIIast XapaKTEPUCTUKA BOJIBI, T.K. COJIM KECTKOCTH SIBJISI-
IOTCS OCHOBHBIMHM HAKUIIEOOPA3yIOIIUMH BEIECTBAMHU. Paznuuaror xapbonamuyio (8pemeHuyio)
KECTKOCTh, XapaKTepU3yeMyIO coJiepKaHueM B Boje OukapbonaroB Ca u Mg, u uexapboHamuyro
(nocmosnHyl0) KECTKOCTh, OINpPENeNIIEMYI0 COJIep)KaHueM Bcex apyrux cojei Ca u Mg, kpome
kapOoHaTHBIX (T.e. CaSO4, MgSO4, CaCl, u T.1.).

OOm1ast ’EeCTKOCTh paBHA CyMMe KapOOHAaTHON M HEKapOOHATHOMN YKECTKOCTH,
T.e. XK, =K + K,

Bpemennas scecmxocme Ilocmosnnasn sncecmrkocmn
(kapoonamnas) (nexapoonammuas)
buxapoonam xkanvyus Ca(HCO;3), Cynogham xanoyus CaSOy
buxapoonam maenus Mg(HCO3), Xnopuo maenus MgCl,

Bpemennas swcecmrxocmo (wenounas scecmrkocms) odpasyercs U3-3a HAIMUUS B BOJE OU-
KapOOHATOB KaJbIUsl U MarHus, KOTOPHIE SIBIISIOTCS MO CBOEH MPUPOJIE MICTOYHBIMH METaJTAMH.
OHU CUHUTAIOTCS «BPEMEHHBIMUY» TIOTOMY, YTO MPU HATPEBAHUU OHU OBICTPO pasiararorcs 10 oopa-
30BaHUs ABYOKHCH yriepoja (KoTopas ymaiseTcsl u3 KOTia BMECTE ¢ TapoOM) U COOTBETCTBYIOIIHMX
OuKapOOHATOB, KOTOPHIE AAIOT OCAIOK B BUJIE MIJIaMa.

Ilocmosannas scecmkocms (HewjenouHas xiecmrkocms) obpasyercs TIAaBHBIM 00pa3oM
Onmaromaps cynbdaTaMm U XJIOPHUAaM KalbIHsl U MarHusi, KOTOPhIE IO CBOCH MPUPOJIE SIBISIOTCS KU-
cinotamu. OHU XOPOIIIO PACTBOPUMBI B BOJIE, «IIOCTOSIHHBDY M HE pa3jararorcs, a IpHu ONpeeNieH-
HBIX YCJIOBHSX (JaBJIGHUE W TEMIEepaTypa) OCaXMAIOTCsS HA MOBEPXHOCTU HATPEBa B BHJIC HAKUITU
Pa3IIUYHON )KECTKOCTH.

L]enounocmsb BOIbI 00YCIOBICHA IPUCYTCTBUEM B HEH BEILIECTB, KOTOPBIE IPH THAPOIU3E
obpa3yrot nonsl OH™. [IpuunHON MOSBIEHUS MIETOYHOCTH BOJBI SBIISCTCS BBEJICHUE B HEE XUMU-
YEeCKUX COCJMHEHUH I YCTpaHEHHUs KECTKOCTH M HakureoOpa3oBaHus (OukapOoHaTa HaTpHd,
TpuHarpuiidocdara u ap.).

[Ienn04HOCTD MPECHOM BOABI OOBIYHO MPUHUMAIOT YHCICHHO PABHOM €€ BPEMEHHOM KeCT-
KOCTH (M2*9K8/1).

Docgammnoe 4UCIO — 3TO U3OBITOK Mpunampuiighocgpama, KOTOPBIA COJEPKUTCSA B KOT-
JIOBOH BOZIE U ompenenseTcs konudecTBoM (ocdarnoro anruapuna POy (me/n).

Humpammoe uucno — 3to coaepxanue B Boge NaNO; (me/n). BBogurcs numpam nampus
NaNO; (cenutpa) /Ui HEUTpaIU3alMd arpecCUBHOIO JACUCTBUS CBOOOJHOM IIEIOYM B KOTIOBOM
BOJIE, UTO MPAKTUYECKH MCKIIIOYAET MEXKPUCTAIUIMTHYIO KOPPO3HIO M IIEIOYHYIO XPYIKOCTh Me-
TaJljla B OCJIA0JICHHBIX MecTax (B MecTax CBapKH, BAIbLIOBKH).

Booopoonvuii nokazamens pH (10Ka3atenb KOHIEHTPAI[MH BOJIOPOJIHBIX HOHOB) XapaKTe-
pHU3YET CTENEHD 1IETOYHOCTH UM KUCIOTHOCTH BOJBI, M ONPENEISIET €€ KOPPO3UIHHYIO AKTUBHOCTb.
Yucras HelTpanbHas Boaa npu t = 22° umeet pH = 7. Ecoiu pH » 7, To Bozia UMeeT wenounyio peax-
yuro, eci pH < 7, To kucnyro.

ITo moxazaremto pH omnpenendroT HIETOYHOCTh NMUTATENBHON BOABI — HA IUTATEIBHOM
TpybonpoBoe cTaBsaT natunku pH-n3mepurens. Pekomenayemas BelMurMHa BOJAOPOJHOTO MOKa3a-
tenst pH A1 KOTI0BO# BOJIBI BCIIOMOTATENbHBIX KOTIOB 9,5 + 11,0, a st konaeHcara 8,3 + 9,0.

Ecnu BennumHa BOAOPOAHOTO MOKa3aTeNs KOTJIOBOW BOABI MeHbute 7,0), TO HE0OX0AUMO
YBEJIMUUTH JO3UPOBKY XUMUKATOB B TEIUIBIN SIIIMK U IPOU3BECTH HOBBIM aHAJIN3 BOJbl. Eciu Bono-
poIHBIN NoKa3zatenb boavuie 11,0, TO He0OOXOAMMO IPOAYBKOW OOHOBUTH BOy Moka pH He Boiaer
B HOpPMY, YTOOBI U30€kKaTh MIETOYHON XPYNKOCTH M MEKKPUCTAIUTHOM KOPPO3UU MeTaJa.
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JloxkoTi0Basi 00padoTKAa MUTATEJIHLHOM BOAbI

Jokomnosas o6pabomka BOIBI HA CyJaX ATO:

a) puIbTpanus KOHJCHCATA;

0) MpUTOTOBIECHUE U3 3200PTHOM BOJIBI TUCTUILISATA B BOJOOMPECHUTEIHHBIX YCTAHOBKAX;
B) yJQJICHHE PA3IMYHBIX Ta30B U KUCIOPOJIa U3 TUTATEIHHONU BOIBI.

Ouuctka, OTCTONW M (PUIBTpaLUsl KOHJEHCAaTa OT MEXaHMYECKHX NpHUMecei, KaKuX-JInoo
IUTABAIOLIUX MPOJYKTOB U HE(PTEHNPOIyKTOB (KOTOphIE MOTYT MONACTh B KOHJEHCAT M3-3a HEIUIOT-
HOCTEH 3MEEeBUKOB 000IpeBa TOIUIMBHBIX U MACISHBIX €MKOCTEH, TOIIIMBOIOIOTPEBATENEH, a TaK-
e C KOHIECHCATOM OTPa0OTaBILEro rnapa MapoBbIX MOPIIHEBBIX MEXAHU3MOB) MIPOUCXOIUT B MéEN-
JIOM AuUKe.

TEmnbI SIUK — 3TO, KaK NPaBUIIO, HETEPMETUYHAsE EMKOCTb (Ha BCIIOMOTaTENIbHBIX KOT-
nax HeOONBIION MPOU3BOIUTEIILHOCTH), KOTOPAs SBISETCS COOPHUKOM KOHJCHCATa, TIe OYHCTKA
MUTATEIBHOM BOJBI OCYLIECTBIISACTCS OJTHOBPEMEHHO M OTCTauBaHUeM, U ¢puibTpanueil. B nerepme-
TUYHOM TEIJIOM SIIIMKE JIABICHUE, PABHO aTMOC(EPHOMY JaBJICHUIO (OTKPBITAs CUCTEMa IUTAHU).
KoHCTpYKTUBHO, OH MpeACTaBIsIeT cO00, NPSIMOYTOJIbHYIO CBAPHYIO KOHCTPYKIIMIO, KOTOpas pa3-
JieJIeHa Ha JIBE 4YacTU TOPU30HTAJIBHON Neperopoakoii. B BepxHel yactu Haxoautes 5 — 6 kKackan-
HBIX OTCEKOB, B KOTOPBIX IPOUCXOIUT OTCTAUBAaHHE MEXAaHUYECKUX MPUMECEd U OTneneHue Hedre-
IPOAYKTOB OT KOHJAEHCATa, a TAKXKE MPOUCXOIUT (PUIBTPALMS, A1 YeTr0o YCTaHABIMBAIOTCS (PUIIBT-
pBl, 3all0JHEHHbIE KOKCOM. B BepxHel 4acTH KacKaJHBIX OTCEKOB YKJIaJbIBAIOT MAaHUIbCKYIO MIIU
Ce3aJIbCKYIO MEHbKY, APEBECHYIO CTPY)KKY M TKaHEBbIE MaTepHajbl (MaxpoBOe MOJIOTHO, CYKHO), a
TaKXe MOPOJIOH. DTU MaTepHalIbl HCHOIHSIIOT POJIb YACPKUBATENs M HAKOMUTENS HEPTEPOIYKTOB,
KOTOpBIE 110 CTENIEHU 3arps3HEHUs] HEOOXOAMMO 3aMEHATh TaK JKe, KaK U KOKC.

Tenunplii AMUK UCHOJHSIET POJib TPyOoOoro (GUiIbTpa MUTATENbHOM BOABI (OTIEIEHUE MeXa-
HUYECKUX MpUMecei U rpy0oIMCTIEPCHBIX, KaleIbHbIX YaCTUI HEPTENPOIYKTOB), POJIb e TOHKOTO
¢bubTpa (11 ynanieHus SMYJIbCHOHHOW BOJBI) BBIMIOJHSIOT OTHENbHBIE (DUIIBTPA, KOTOPHIE ycTa-
HaBJIMBAIOTCS HA HANIOPHON MarucTpaiu MUTaTeIbHOro Hacoca. B aTux ¢uiabTpax sMynsrupoBaH-
Hble He(DTENPOAYKThI YAAISIOTCS, MTOCIE0BATEILHO POXO/Is Yepe3 aKTUBUPOBAHHBINA Yroib U Ja-
TYHHBIE CETKH, OOTSHYTBIE (JIaHENBIO.

g xotnoB ¢ pasieHueM A0 2 Mlla mnupoko NpuMEHSIOTCS MarHUTHBIE U DIIEKTpoMar-
HUTHBIE CIIOCOOBI yIAJIEHUS COJIEH ’KeCTKOCTH M3 MUTATeIbHON BOAbL. CYIIHOCTH 3THUX CIIOCOOOB
3aKiro4acrcs B ciaenyromiem. Ilociae Bo3aencTBys Ha BOLY MarHUTHOIO IIOJIS ONPEIEICHHBIX 3Ha-
YEeHU HaNpPsHKEHHOCTH U MOJISIPHOCTH, COJIM JKECTKOCTH TEPSIOT CIIOCOOHOCTh K 00pa30BaHMIO Ha-
KHIIY, ¥ BBINAJAOT B OCAJOK B BUJE LIJIaMa.

[Tpu MmaruuTHOM 00pabOTKE BOJIBI MPEIOTBPAIIACTCS HE TOJIBKO HAaKUIIeoOpa3oBaHue, HO U
IIPOUCXOAUT Pa3pyLICHUE CTAPON HAKHUIIU.

CymiecTByIOT U 0oJiee coOBpeMeHHbIE (M 0oJiee JOPOrocTOsIINE) METOAbI JOKOTIOBOM 00-
paboTKH BOJBI — yIABTPA3BYKOBBIE, OCHOBAHHbIE HA BO3JCHCTBUHU yIbTPa3ByKa Ha COJHU M pa3pyllie-
HUH UX, YTO MPUBOJUT K HAPYLICHHIO ITpoLecca 00pa30BaHUs HAKUIIH.

Jns ynanenust 6o30yxa (Kuciopooa) U pasinvHbIX 2a306 UCIOJIb3YETCs TepMHUUECKas Jie-
a’panus NUTaTeIbHON BO/BI B AeadpaTopax (mpumensiercs, B ocHoBHOM B CKVY naBieHueM cBblle
2 MIlIa). [IpuHuun geaspanuy OCHOBAH HA CHM)KEHUHM PACTBOPUMOCTH I'a30B B BOJIE IPU IMOBBILIE-
HUH TeMIepaTyphl, C OJTHOBPEMEHHBIM CHI)KEHUEM JaBJICHHSL.

CyliecTBYIOT U XUMUYECKUE CIIOCOOBI 1J1si OoJiee r1yOOKOro 00eCKUCIOPa)KUBAHHUS TTH-
TaTeIbHON BOJIbI, OJHOTO CBS3bIBaHUA Kuciopoaa. C 3Toi 1enbio B BOAY BBOJAT XUMHUECKUE pea-
reHTsl — cynbpuT HaTpus (NapSO3) unu ruapasus (Na;Hy). ['mapasun — 310 6ecuBeTHast ’KUAKOCTb,
HOJIHOCTBIO pacTBOpUMa B BoJe. MIMeeT 3anmax amMmmuaka, HoO MeHee eikuid. OH BCTYyIaeT B peakiuio
C KHCJOPOJOM, JEHCTBYIO Kak MOIJOTUTENb. B pesynpraTe peakuuu Mojy4yaercs a3oT U BOJA.
YacTh ruipazuHa yHOCUTCS C TapoM.

[Tpu Tepmuyeckoil 1easpanuu coaepKaHue KUCIopo/ia B MUTATENbHON BOJIC YMEHbIIAETCs
1o 0,03 — 0,05 mr/m, a eciu Boty 00paboTaTh AOMOIHUTEIBHO XUMUYeCcKH, T0 10 0,01 mr/m.

Taxoke Hanbosee MPOCTHIM CIIOCOOOM (HO HE rapaHTHUPYIOIIUM TOJIHOE YAaJeHue) ynae-
HUS Ta30B U KHUCIOPOJa U3 BOJBI ABISAETCS OTKPHITHE BO3IYIIHOTO KJamaHa KOTJA IpPU Pa3BOJKE
napa, ¥ 3aKpbITHE €ro IPU MOSBICHUN YCTOWYMBOM CTPYH MPO3PAaYHOTO Mapa.
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BuyTrpukotioBast 00padoTKka BoAbI

Buympuxomnosoii 06pabomxoti 00eCTIEUNBAOT ONTUMAIBHBIN PEXUM NHUTAHUS KOTJA,
YTO JIOCTUTACTCSI BBEICHUEM BHYTPb KOTJIA MpHUCAIOK. [Ipr 3TOM COJIM, BHOCUMBIE C TUTATEIbHON
BOJIOH, HE OTKJIAJIBIBAIOTCS B BU/IC HAKHUITM HA MIOBEPXHOCTH HArpeBa, a BBIMAJAIOT B BUC IIJIaMa B
0CaJIoK. 3aTeM IUIaM YAAISeTCs U3 KOTJIA MPH MPOYBaHHSIX.

XOTsI TUCTHIUIAT U BO3BPALIAIONIASCS B TEIJIBIN SAIIMK KOHJCHCATHAsl BOJA, B OCHOBHOM
YuCTasi, HEOOJBIINE KOJMYECTBA MOTEHIINAILHO BPEIHBIX COJICH 1 MUHEPAJIOB MOTYT IIEPEHOCUTHCS
B KoTesl. Kpome TOro, Bojia MOXKET Tak K€ COAepXkaThb pacTBOpeHHbIE Ta3bl, T.e. CO, U KUCIOPOS,
BBI3BIBAIOLINE KOPPO3HIO TOBEPXHOCTH HArpeBa.

Hcnonp3oBanue npecHOi HeoOpaboTaHHOM BOJbI (Hampumep, OeperoBoil BoIbl) AJS MH-
TaHMsI KOTJIa MOXET CTaTh YPE3BbIUANHO Pa3pyIIUTENbHBIM Ul KOTJIA, €CIH HE MPUHATH CPOUHBIX U
s PeKTUBHBIX Mep. PacTBOpeHHbIE CONM, TaKUe KaK XJIOPHUIbL, CyIb(PaThl U KapOOHATH! BBICTYMAIOT
B Ka4yeCTBE DJICKTPOJIUTOB B HEOOpaOOTaHHOM Bojae. DTO MOXET MPUBECTH K rajlbBAaHUYECKOU U
JpPYTUM BHJIaM KOPPO3UH.

Bepxuioro npodysxy oCyIECTBISIIOT JUIS yJaJeHUs BMECTE C BOJOW IUIABAOIIETO IIIaMa,
HEPTENPOIYKTOB U COJIEH.

Huoicnioro npoodysky — Ui yaajaeHusi OCEBIIEro NjlaMa U 3HAYUTEIbHON YacTH KOTJIOBOM
BOJIbI, B pE3yJIbTaTe Yero oOIIee CoJie — U NUIAMOCOJICPIKAHKE, a TAKKEe APYrHe MMOKa3aTesd CHH-
JKAFOTCSL.

[TpoayBka MOMKHA OCYIIECTBIISCTCS PEryJIsApHO (IIPU YIOBJICTBOPUTEIBHBIX aHAIM3aX
OJIVH — JIBa pa3a 3a BaxTy). Ho Hajo yuuThIBaTh, YTO U3061MOUHAS NPOOYEKA 8eOem K nepepacxooy
600bl, MeNiA, XUMUKAMOS8 U MONIUBA.

B Hacrosmue BpeMs Ha cyziax, B OCHOBHOM, BHYTPHKOTIIOBYIO 0OpabOTKY BOIbI IPOBOIST
¢ nomouisio npenapatoB ¢pupmel “ UNITOR” (Hopserus) Liquitreat u Combitreat.

Liquitreat — 370 KOMOMHUPOBAHHBIN MIpeNapar B *KUIKOM BHJIE ISl XUMUUECKOM 00paboT-
KU KOTJIOB ¢ naBieHueM 1o 2 MIla. OH cHuXaeT )ecTKOCTh, 00ecreyrBaeT KOTJIOBYIO BOJy HE00-
XOJMMOM ILEJIOYHOCTBIO M YIAJsleT PacTBOPEHHBIA Kuciaopos. Jlobasisercs nmpu HE0OXOAUMOCTH
10 pe3yJabTaraM aHaiau3oB Bojbl. [locie noOaBieHuss XUMUKAaTOB HEOOXOIMMO Yepe3 JBa yaca Mpo-
BECTH MOBTOPHBIN aHanu3. [Ipumepnas nponoprus: 1 1 npenaparta Ha 5 1 BOABIL.

Combitreat — npenapar nogo0HbIN Liquitreat, HO B Bue mopouika U 6e3 KHCIOPOTHOTO
norjotutens. Pekomenayemas 1o3a pactBopsiercs B Terioi Boae 30 — 60 ° npu nocTosTHHOM Iiepe-
MmemmuBanuu. Jlob6asinseTcs B Boay, a He Hao0opoT. [IpumepHas nponopiust: 1 kr. Ha 9 71 BOABI.

CyltecTByeT ele MHOKECTBO IPernapaToB MO BOJ0OOPAOOTKE KOTIOB TaKUX (PUPM Kak:
«pro Amepoun» (Drew Ameroid) CIIA, ¢upma «Ilepomun» (Perolin) CIIA, dupma «Poyxem»
(Rochem) Anrnus, pupma «Bekom» (Vecom) CHIA, dupma «"amnen» (Gamlen) AHrnus u ap.

bonee noapoOHyro mHGOpMAIMIO MOXXKHO y3HaTh B nocooun «Cnpasounux no xumuye-
CKUM CpeOCm8aM, NPUMEHAEMbIM HA CYOAxX MOPCKO20 (loma 6 npoyecce ux SKCHIyamayuuy.

BBox B KOTJIOBYIO BOAY XHNMHKATOB (pCaFeHTOB) OCYHICCTBIIACTCA 4YCPC3 6a‘lKI/I-,Z[O3aTOpBI
WU B TEIUILIN SAIIUK.

Ediceonesnuiii ananuz kawecmsea numameibHOU 8600bl U KOMI080U 800bl TIOMOXKET BOBPEMS
MPUHATh MEPbI K HEIOMYIICHUIO HETaTUBHBIX MOCIEICTBUM, CBA3aHHBIX C OTKJIOHEHUSIMU OT HOp-
MaTUBHOTO KauecTBa BOJbL. Bo BpeMsi paboThI KOTJIa OTOMPAIOT MPOOKI BOABI ISl OTIpeAeTieHus e€
COCTaBa, U1 YEero Ha CyJaX UMEIOTCS XMMHUYECKHE JKCIpecc — jaboparopuu Tumna «Spektrapak
310».

[TpoOBI KOTIIOBOM BOJIBI OEPYT HEMOCPEACTBEHHO M3 KOTJIOB 4Yepe3 MPOOHbIE KpaHbl (KM
KJIaTlaHa), MUTaTeNIbHOM BOJIBI — Cpa3y MOCIe MUTATeNIbHOTO Hacoca (B KpaifHeM ciiydae, U3 TEIUIoro
AIIMKa), KOHJEHCcAaTa — U3 KOHACHCATHOTO TPYOONpoBoa (Mepe TeIIbIM SITUKOM), JUCTUILIATA —
U3 TaHKa 3araca KoTeJabHoW Boabl. O0bEéM mpoObl aHanm3a — He MeHee 0,5 1. O0beM, U eproIud-
HOCTh KOHTPOJISI YCTaHABJIMBAET JIA0OpATOpHUs CYAOXOJHOM KOMMOaHHWH, JUOO (upma, OOCITyKH-
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Batomias cyaHo, 160 CCX mapoxojncTBa. Pe3ynbTaThl aHaIM30B OTPa)XaloTCs B MAIIMHHOM XKYyp-
Haje.
Bony nepen anann3om HE00X0AMMO OXJIAUTh U PO(PUIBTPOBATS.

Memoouxa nposedenus aHaiuz08 ¢ NOMOWbIO IKCHpecc — 1abopamopuu
«Spektrapak 310»

Ananusz na @-wenounocms.:
1. Ilpoba — 200 mn 80001
2. Hobasums 00ny mabremxy @-ujer0uHocmu u 6CmMpsaxXHyms 00 pacmeopeHUs. eciu nPpucym-
cmeyem wjel0uHoCny, Mo 600a CIMAHen CUHEIL.
3. Jobasnames mabiemku noka 600a e CmMaHem NOCMOSHHO JHCENMOll.
4. Pacuem: ®-wenounocms = (KOIUUECMBO UCNOIB308AHHBIX MaOIemoK yMHodcums Ha 20 u
omusams 10).

Ananuz Ha x10puovl:
1. Ilpoba — 50 mn 60061
2. Hobasums 00Hy mabremxy Ha XA0puobl U 6CMPSAXHYNb 00 PACMEOPEHUSL. eCiu NPUCYMCM-
8Y10M XA0PUObL, MO 800A CIAHEM JHCeIMOll
3. Jobasname mabiemku noka 600a He CIMAaHem NOCMOSHHO OPAHICEB0-KOPUUHEBOL

4. Pacuem: Xnopuowsl = (konuuecmso ucnoib308anHHbIX madiemox ymHodxcums Ha 20 u om-
Hamb 20).

Ananu3z na pP:
1. Ilpoba — 50 mn

2. Mepmnoii noxceyxoii (0,6 2) dobasumsv 00Hy mepy peacenma pH, pazmewams
3. Ha 10 mun onycmumo 1axmyco8yro nojiocky 8 npooy
4. CpasHumbs yeem ¢ Y68emogou WKAIOU HA KOPobouKe

Hzmepumenu npoeooumocmu

Ha HexoTOpBIX cyAax ycTaHaBIMBAIOT COBPEMEHHBIE MTHOBEHHbIE U3MEPUTEIH COJIEHOCTH
BOJIbI, KOTOPBIE Ial0T BO3MOKHOCTb CYyJUTh O COJIEHOCTH BOJIbI O3 MPOBEACHUS KaKUX JTMO0 aHaH-
30B, XOTSI UX TOUHOCTb JJOBOJILHO CIIOpHASI.

KoHueHnTpauus coseil B KOTJIOBOM BOJIE MOXKET ONPEAEIATHCS U3MEPUTEIEM IPOBOIUMO-
CTH, KOTOPBII MOKAa3bIBaeT HA Oucniee CIIOCOOHOCTh KOTJIOBOM BOBI MPOBOJAUTH AIEeKTPOTOK. [lKka-
Jla Ha OmNpeAeuTese 0OBIYHO BBIAAET PE3YNIbTAThl B €MHULIAX AIEKTPUUECKON MPOBOJAUMOCTH. ITO
WIN CUMEHC WU MUuKpoom Ha canTumeTtp npu 25 °C. HekoTopble U3MEpUTENN UMEIOT LKAy, KOTO-
past JaeT MOKa3aHus MPSMO B YACTIX HA MMJUIMOH (ppm) OOILIero KoJIu4ecTBa pacTBOPEHHBIX Yyac-
tutl (TDS). [loatomy 3T IpUOOPLI HA3bI8AIOM KAK UBMEPUMENU NPOBOOUMOCIU, MAK U U3MepUume-
asamu TDS.

Tecm na npogooumocms ABNsETCS Hanbosee ObICTPBIM U 3((HEKTUBHBIM CIIOCOOOM U3Me-
peHus oOLIero coJiecoAepkKaHUs B BOJAE M OIpPENeNCHUS HAIWYHMs B BOJIC PACTBOPEHHBIX B HEH
TBEPIbIX BEILIECTB.

[Tpu monaianuu B KOTEN B HEOOJIBIIOM KOJIMYECTBE HE(PTEIPOAYKTOB CIelyeT J00aBIsATh
komenvuwli koacynaum (Boiler Coagulant). Boiler Coagulant — 3T0 monuMepHoe coeTuHEHHE, KO-
TOpOE UCIIOIBb3YeTCs B KAUECTBE KOHAMIMOHEpa OTCTos. Jo3upyercst B Komudectse 250 M’ B JICHb
B Teruiblid k. [locne ero BBoAa B KoTen uyepe3 1 4yac peKOMEHIyeTcs MPOAYTh KOTEN, YTOOBI
yIQIUTh OCEBIINE HE(PTETTPOTYKTHI.

[Tpn momagaHuu B KOTEN OOJBIIOrO KOJIMYECTBA HEPTEHPOIYKTOB CIEIYeT BBECTH B KO-
TeJl peKOMEHI0BaHHOE MHCTpYKLMel konmuecTBo Boiler Coagulant u TmaTenbHO mpoayTh KOTEI.

[Tonananue HedTENMpPOIYKTOB B KOHJAEHCAT (Yepe3 HEMJIOTHOCTH 3MEEBHKOB MOIOTPEBA
TOIUIMBA B TAHKaX OCHOBHOT'O 3amaca, OTCTOWHBIX M PACXOIHBIX IIMCTEPH, CATbHUKOBBIX YIUIOTHE-
HUI pa3IMYHBIX Mapo- U TYpOONPHUBOIOB U Jp.) KOHTPOIHPYETCS B CMOMPOBOU (KOHMPONbHOUL)
yucmepHe.
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PexxuMBbI BHYTPUKOTIIOBOI 00PabOTKH BOABI

Dochamno-uenounoi pexcum

IIpumensieTcs 11 KOTIIOB € AaBjieHueM napa He Boiiie 2 Mlla. BBogiT B KOTI0BYIO BOy
OJTHOBPEMEHHO B BHJIE cMecH: edkuti Hamputl (kayctuk) NaOH, xarsyunuposanuyro cooy NaCO; u
mpunamputighocgham Naz;PO4. ITy cMech Ha3bIBAOT MpoTHBOHaKUNMHOM. Illenoun, comepxkanrue-
Csl B IPOTHBOHAKHUIIMHE, BCTYIAass B XUMHUYECKYIO PEAKLUIO C PACTBOPEHHBIMHU B BOJIE COJISIMH JKECT-
KOCTH, NIEPEXOT U3 pacTBOpPa B 0Caa0K. B pesynpTare yBeaHMueHUs IEIOYHOCTH BOABI OHA MOXKET
CTaTh KOPPO3UHHO-aKTUBHON Cpefoil. DTO sIBIEHUE HA3BIBACTCS WeNI0UYHOU XPYNKOCMbIO METAJIA.
Jlnist ero npeaoTBpaleHust IPUMEHSIOT PochaTHO-HUTPATHBIA PEKHIM.

Docghamno-HumpamHulii pexscum
OTOT peXuUM BOJIOOOPAOOTKH PEKOMEHIyeTCsl A7 JII0OBIX KOTJIOB C JIaBJICHUEM Mapa 10 6
MIla. IIpu sTOM pexxume BMecTe ¢ GochaToM HATPUsS BBOIAT JOMOTHUTEIBHYIO IPUCAKY — HUM-
pam nampus (cenutpy) NaNOj; B xosnmdectBe 35 + 40 % KOHLEHTpauu menouu. Broasr Hemno-
CPEACTBEHHO B KOTEJN pa3JefbHO (MM B MApOBOM KOJIJIEKTOP WJIM B CemapaTop mapa mpu padore
YK) ¢ momomnisio go3upoBodHoro 6auka. [Ipu BBenenuun NaNOs oOpasyercs 3awummuas nieHka Ha
BHYTPEHHHMX CTEHKaX IOBEPXHOCTH HarpeBa KoTJja.

Docgamuwiii pexcum
[Mpumensitor nns ['K ¢ gaBnenuem napa Beiie 6 MIla. BBonst Tonsko mpunamputighoc-
¢am. OGpazyeTcs MHOTO IIIaMa, TOITOMY HEOOXOAMMO MPOU3BOIUTH YacThle MPOAYBKH KOTJa, a
3TO B CBOIO OU€pE/b BBI3BIBACT OOJBIION PAcXo.l BOJIBI HA MPOTYyBKH.

[Tpu BBIBOJE KOTJOB M3 3KCIUIyaTalldd B 3aBHCUMOCTH OT JUIMTEIBHOCTH O€3/eHCTBHS
KOTJIa, @ TAK)KE BPEMECHH MPHUBEJICHUS B TOTOBHOCTD K JCUCTBUIO XPAHEHUe KOML08 OCYIICCTBIACT-
Csl ABYMS CIIOCOOaMMU:

1. «Moxpoe» xpanenue — 70 30 cyrok («Unitor» - 1o 10 cyTok).
2. «Cyxoe» xpaHeHHE — 10 6 MeCsLEB U 10 2-X JET.
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HopMmbl kauecTBa KOTEJILHOW BOJBI

IIPU HOATOTOBKE C ITOMOIIBIO MPENapaToB

Liquitreat/Combitreat
¢bupmbr «UNITOR», Hopeerus

Kotanl ¢ naBiaenuem mo 2 MlIla

IToka3aTeinb EnunHnuel
Boaa BOJAOTPYOHBIE U
KavecTBa H3MepeHus OTHeTpyOHBIE
KOMOMHHPOBAHHBIE
Ilumamenvuas pH ppm 83-90 83—-9,0
Konoencam pH ppm 83-90 83-9,0
@ - wenounocmov | ppm, CaCOjs 100 — 300 100 — 300
Komanosas xnopuowt, Cl — ppm 200 200
pH ppm 95—-11,0 95—-11,0
HOpMBI KAa4u€CTBaA IMMTATCIIbBHBIX N KOTJIOBBIX BO/]
CYAOBBLIX ITAPOBBIX KOTJIOB
HTO CIIK (KH/ 31.2.002.06-96)
MokazaTenn o Kotabl ¢ naBjaenuem a0 2 Mlla
Boaa BOAOTPYOHBIE U
KavecTBa H3MepeHus OTHeTpPyOHBIE
KOMOMHHPOBAHHBIE
06W§;zcor;c:cm- M2-DK6/1 He 6onee 0,5 He 6onee 0,3
cooepoicanue
THumamenvnas macia u Hegh- me/n He 6onee 3,0 He 6onee 3,0
menpooyKkmos
czzz Z;zgze Mme/n He 6onee 0,1 He 6onee 0,1
Konoencam xnopuodwl, Cl — me/n He 6onee 50 He 6onee 10
Jlucmunnsam 06W§;zcor;c:cm- Me-9K6/11 - He 6onee 0,05
xnopuowl, Cl — me/n He 6onee 8000 He 6onee 1200
B me/n 150 - 200 150 - 200
10-30
(01151 KOMn08, 10-30
gocghammnoe HeDeseOCHHbLX (Ons Komno8, nepe-
yucno, me/n Ha[;boc pampo- 8€0eHHbIX HA poc-
PO sumpammubiii Gamno-numpamuulii
Komnosas pedicum) peainy
75100 75— 100
(01151 KOM08,
HUmMpamuoe quc- 5 (Ona kom.n08, nepe-
70 me/n NIepEGEoCHbLX 8€0eHHbIX HA poc-
’ Ha ¢pocpamuo- .
NaNO sumpambiil Gamuo-numpamuuiii
pearcun) pedrcum)
DICECROChtE M2-DK6/1 He 6onee 0,4 He 6onee 0,2
ocmamoynas
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§8
CocraB KOTeJIbHO YCTAHOBKHU

VYcnoBus 3KCIUTyaTalldl MOPCKOTO Cy/HA MPEABSBISIOT 0COOble TpeOOBaHMS K €ro Ko-
TEJILHOM yCTaHOBKE, paboTaromieii, Kak M Cy[HO B LI€JIOM, B CIIOKHBIX YCIOBHSX IKCIUTyaTallid U
JI0JKHA 00€CTICUnTh:

1. HagexHnocts u Ge3omacHocTh padorel COY mpu JtOOBIX YCIOBUAX, BIUIOTH JI0
IITOPMOBBIX (IIpU KpeHe cyana 1o 45° u quddepente no 15 +20°).

2. TIlpocroty 0OciayXKMBaHUS U PEMOHTA.

3. MaxkcuManbHyl0 NapONpOU3BOIUTEIBHOCTh NP MUHMMAJbHON Macce W rabapu-
Tax.

4. BBICOKYIO 5KOHOMHYHOCTB pabOTBHI.

KorenbHas ycTaHOBKa TEIJIOX0/1a COCTOUT U3:
1. Kotnos (BcriomorarensHoro u YK, mu6o BCrioMoraresbHO-yTHIM3aIMOHHOTO).
2. BcnomorarenbHbIX 3JIEMEHTOB.
3. OOCITYXMBAIOIINX CHCTEM.

BcrnioMorarenbHbple  3J€MEHTBI W CHCTEMBI
o0ecreYnBaroT:

1. IMoaroroBky u nojayy TOIUIMBA U
BO3/1yXa B TOIKY KOJa.

2. VYnanenue u3 He€ MPOJYKTOB CrOPAHMUSL

3. TloAroToBKy NMUTAaTENbHOW BOJBI U
nojaudy €€ B KOTel.

4. KoOHTpOJIb U perympoBaHue paboThI
kotia (CAP).

Ha cmosanke u 6 manespernnom pesicume CV@HCI.‘

[luTaTenbHasgs BOJAa IMOJAETCS IUTATEJIBHBIM
HacocoM /8 w3 Temuioro simuka /9 mo TpyOompoBoay

yepe3 NUTATENbHBIA KiIanaH 2 BO BCIIOMOTaTe/IbHbINA KoTen — Phc. 3. Kotershas ycranobka remmo- 3.
%x0Ra

TormBo u3 nucrepHsl /3 3a0MpaeTcs TOIUIMBHBIM (POPCYHOUHBIM HacocoM /4 U depe3
TOIUTUBHBIC (PUIBTPBI /5 (BO3MOXKHO Yepe3 TOIUIMBOIOOrpEeBaTeNb) noxaercs noj aasnexHuem 0,5
. 2
+ 40 kr/cM” k dopcyHke /6.

Bo3nyx nns cxuranus tormnmsa Kk BHY (Bo3ayxo-HanpasistonieMy yCTpONCTBY) IOaeT-
Cs1 KOTEJIbHBIM BEHTUJISTOPOM /7.

B x00060Mm peorcume cyona:

[MupkynaunonHblil Hacoc // 3abupaer Boay U3 KoTia 3 yepes KianaH /2 ¥ mojaer e€ mo
TpybonpoBoy /() B pactipenenuTeNbHbIi BOASHOM KojutekTop 7 1 3MeeBuku YK 9. 'a3pl mogxoasr
k YK ot I'l ¢ Temneparypoii 290 + 700° C.

[TapoBojsiHasi cMeCh OTBOJUTCS M3 MAPOBOJSHOTO KOJUIEKTOpa & MO TpyOOompoBoay 6 B
koten 3 (B cucteMax 0e3 cemapaTopa mapa).

Ha crosake YK pazo6maercs or BK knananamu 5 u 12.
[Tap HampasisieTcst K MOTpeOUTENAM Yepe3 CTOMOPHBIN KilanaH 4.

BK Bo Bpems paboTsl YK BBITIOTHSET poJib cenaparopa napa.
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§9

TomuBHA"A CHCTEMA BCIIOMOIraTe/JIbHOI0 KOTJIa

TonausHas cucreMa.

ITo cpaBHEHHUIO ¢ yriem, KHAKOE TOIUIMBO YyAOOHEe s MCIIOJIb30BaHMs Ha cydax. Xpa-
HEHHE ero 3HAYUTENBHO MPOLIe U, KpOME TOr0, OHO UMEET OOJIBIIYIO, YEM Yroilb, YAEIbHYIO TEIIO0-
Ty CTOPAHUSL.

TorumBHas cucrema 10JpkKHA 00ecreuyuBaTh MOJOTPEB TOIUIMBA, OTCTOM, OUUCTKY U Oec-
nepeboiHyIO Mojauy TOTUTBA K POPCYHKaM.

B cucremy BxonAr:

1. Pacxopanble UCTEPHBI KOTENbHOTO ToruuBa (12 — 24 yac paboTsl koTna). Kak Bapu-
aHT — OJJHAa LIUCTEpHA JU3EJIBHOTO TOIUIMBA Ui PACTONKH (IOJIOTPEB TOTAA B STOU
LUCTEPHE HE HYXKEH ), 3aTE€M C MOSIBIICHHEM I1apa MOXHO IEepeHTH Ha Ma3yT.
3MEEeBUKH 10JI0TPEBA.

[TpuemusbIii GUIBTP.

ToruMBHBIE HACOCHL.

PenykuyoHHbIe KianaHbl peryJnpoBaHus 1aBJIeHUs TOIUIMBA.
[Tonmorpesarenu Torusa.

@uibTp TOHKOM OYUCTKHU.

PopCyHKH.

Knanan peuupkynsuuu.

A PR AN ol ol

OTcToil U3 pacXoJHBIX HUCTEPH JIOJDKEH CITYCKaThCsl Yepe3 peryiisipHble IPOMEXYTKH Bpe-
MeHH. LlucrepHbl 00OpYyAyIOT yKas3aTelssMU YPOBHS, a TaKKe MapOBbIMHM 3MECBHKaMM IMOJOTPEBA
JUISL YAYYIIEHUS ¥ YCKOPEHHUs Ipoliecca OTAENeHUsI BOAbI OT ToriuBa. KoHJeHcaT U3 3MEEBUKOB
OOBIYHO MPOXOJTUT Yepe3 KOHTPOJIbHBIE (CMOTPOBbIE) IIUCTEPHBI. YNCTOTa KOH/IEHCATa CBUAETEIb-
CTBYET 00 MCIPAaBHOCTH 3MEEBUKOB. Pacxoa U3 MUCTEPH MPOUCXOIUT HOMEPEMEHHO (M3 OAHOH Oe-
PYT TOIUIMBO, & APYTYIO MOMOJHSIOT).

C momo1Ip0 HarpyXeHHOTO NMPYKMHON PeAyKIIMOHHOTO KJlaraHa, yCTaHOBJIEHHOTO MEeX-
Jly BCaCbIBAaHHEM U HarHETAHMEM HACOCa, MOXKHO PETYIUPOBATh JaBJICHNUE HATHETAHUSL.

Heo6xoanmo 060pynoBaTh TpyOOIpOBObI OT TAHKOB OCHOBHOTO 3amaca MazyTa (Mexay-
JIOHHBIX, TUNTAaHKOB) K PACXOJHBIM IIMCTEPHAM MapONpPOBOIAMHU-CIIYTHUKAMHU, T.K. Ma3yThl UMEIOT
BBICOKYIO BSI3KOCTh M HEOOXOIMMO 00ecleunTh UX TeKydecTb (mepekauky). st mosydenus 6osee
TOYHOW BS3KOCTH, 0OecreynBaromeil 3KOHOMUYHYIO paboTy TOIUIMBONEPEKAYUBAIOLIUX HACOCOB,
HE00XO0AUMO MOJIB30BATbCS HOMOSPAMMAMU 853KOCMU (PUPM — IPOU3BOAUTENEH TOIUIMBA.

Jlis HopManbHOU NepeKauykH TOIUIMBA €ro TeMIlepaTypa J0JDKHa ObITh HE MEHee 4eM Ha
10 + 15°C BbIIe TeMIepaTyphl 3aCThIBaHUS.

TomMBO B TOIIMBOIIOIOTPEBATENAX, 00BIYHO, MogorpeBatoT 10 90 + 130°C, utoOsI 0bec-
MEYUTh BA3KOCTh IPU KOTOPOH TOIJIMBO OYAET KaUE€CTBEHHO PACHBLIMBATHCS B JAHHBIX (POPCYHKAX
KOTJIa (KOHKDEMHAs 65A3KOCMb MONIUBA ONPEOENAemcs N0 HOMOSPAMMAM BA3KOCMU 8 3A8UCUMO-
cmu om KOHKpemno2o monausea). 1lmoc, He00X0AMMO YUUTHIBATh TO, YTO TOIIMBO OyIeT, OMOJ-
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HUTEJIBHO MOJIOTPEBACTCS, B pacmbuinTene (GOPCYHKH, KOTOPBIH HAXOIAUTCS MPAKTUYECKH B TOTIKE
KoTia. BaxkHo, 4TOOBI TOIITMBO HE OBUIO HArperTo, OoJsiee yem TpedyeTcs g oOecrieueHus: HeoOXO0-
IUMOM BSIBKOCTU. B ciyuae upesmepnoco nosviulenus memnepamypvl MOnIUd umeemcs Ondac-
HOCMb KpeKuHed, a makdice acghaibmeHo8ulx u yenepooucmoix omiuoxcenuti. EClin KayecTBEHHOTO
pacmblJICHHS TOILTUBA HEJb3s JOCTHYb MPU MAaKCHUMAalbHOUM TeMIepaType €ro 3a IMojorpeBareieM
(oxomo 130°C), To cnenyeT MONBITaTHLCS YBETUYUTH TABJICHUE TOTUIHUBA.
Ecnu pasHocts gaBneHuit 10 puiibTpa u nocne Hero npudnuxaercs x 0,1 MIla, To HeoO-

XOJUMO TEPEKITIOYHUTh Ha pabOTy BTOPO (GUIBTP, @ TPSA3HBIN IPOMBITH.

Taxke He0OX0IMMO UMETH B BUJY TO, UTO Ha OOJIBIIMHCTBE COBPEMEHHBIX CY/IOB, IJIe He-
OosblIMe TOTPEOHOCTH Mapa, ¥ KOTEJIbHAS YCTAHOBKA HE Pa3BUTAsA, TOIUIMBO JJIsl BCIOMOTaTElb-
HBIX KOTJIOB 3a0upaercs u3 obmeit roruBHoi cucremsl I'/] u AT'. CnenoBatenbHO, OTIaJaeT He-
00X0/IMMOCTh UMETh ABTOHOMHYIO TOTUIUBHYIO CUCTEMY Il BCIOMOTATEILHOTO KOTJIA. DTO KO-
HOMMYECKH OIPaB/IaHHO, HO COKpAILlaeT MaHEBPEHHOCTb U XKHUBY4YeCcTb COY, BO3MOKHOCTbH ITPOBO-
JUTh KAYECTBEHHBIE NIAHOB0-NPedynpeoumenbhble 0CMOMpPbl U PEMOHMbL MONJIUGHOU CUCTEMbL
(TII1O wu IIIIP).

Jlnst o01iero NOHATHS U Pa3BUTHUS KyPCAHTOB, Kak OyyIIMX HHKEHEPOB-CYIOMEXaHUKOB
MO>KHO PaCCMOTPETH TOIJIMBHYIO CUCTEMY I'JIABHOI'O KOTJIA:

TomnuBHaga cucrtema ['K

1. TomnuBHO-(hOpPCYHOUHBIC Ha- 4. TomiuBOMNOIOTPEBATEIH.
COCBI. 5. ®opcyHOuHbBIE OJOKH.

2. PacxopaHble IMCTEPHBI. 6. dopcyHkH.

3. ®uibTpbl rpy0O0il OUUCTKU U 7. Knamnassl penupKymsuuu

TOHKOM OYMCTKH. (cOpoc TomuBa B ciydae
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YMEHBIICHHS HATPY3KH - Pa-
oomaem CAP).
8. bynkep.

9. TomnuBonepeKaunBarOIINi
HacocC
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§10

ITpouecc ropenus Tonjamusa

[Ipouecc ropeHnst BecbMa CI0KEH. YTPOIIEHO — 3TO PEaKIUs COSAMHEHUS YIiiepoaa ¢ Ku-
CJIOPOJIOM:

C+ 02 = C02

Ha camom nene, moapoOHbIe UCCIIEIOBAHUSI XUMUKOB, (PU3UKOB U TEIJIOTEXHUKOB TO3BOJIU-
JIY YTOUHUTH IOJIHYIO KapTUHY 3TOro mpouecca, 1.e. C + O, = CO;, - sBisieTcs TOJIBKO 3alHUChIO
Hayvaja ¥ KOHIIA PEaKIuu.

Haubonee aemieBbIM U pacpoCTpaHEHHBIM OKUCIUTENIEM SIBIISIETCS KUCIOpoa Bo3ayxa. [1o-
3TOMY BCE PAaCUeThl MPOIIECCOB TOPEHUS OCHOBBIBAIOTCS HA PEAKIHAX COCIUHEHUS KOMIIOHEHTOB,
BXO/JIAIIUX B AJIEMEHTAPHBIN COCTAB TOILTUBA, C KUCIOPOIOM.

Tonnuso cocmoum u3 yriepona C (83...87% maccer), Bogopona H (12...14% wmaccer), cepsl
S (mo 5% wmaccel) u xkucnopoga O (0,1...1,0% maccer). JI1sl TEIIOBBIX pacyeToOB MApOBOTO KOTIA
0OBIYHO MPUHUMAIOT TOILIMBO C cofepkanueM (B qoisx): C = 0,870; H=0,126; S = 0; O = 0,004.

FOpeHUEM HAa3bIBACTCA MPOUCCC XUMHUYCCKOTO COCAMHCHUSA 3JICMCHTAPHBLIX TOPHOYUX BC-
mECCTB TOILIMBA C OKUCIIUTCIIEM (KHCJ’IOpOI{OM BOS,ILYXE[), COHpOBO)KI[&IOIJ.IHfICH NHTCHCHUBHBIM TCII-
JJOBBIACIICHHUCM.

CeopaHue Haszvleaemcs NoOJIHbIM, €CIIN B pe3y.]'IBTaTe FOpCHI/IH 3J'ICMCHTapHBIX FOpIOqI/IX BC-
IIeCTB TOIlJIMBa (yFHeBO,HOPO,Ha, BOI[OpOI[a, CCpBI) HOJ'Iy‘ICHBI HCI‘OpIOLII/Ie HpOILYKTLI CFOpaHI/IH
(CO5, H0, SO»).

Ceopanue nHasvieaemcs HenoIHbIM, €CIIA B PE3yIbTaTe FOpPeHUst 00pa3ytoTCsl MPOAYKTHI He-
IIOJIHOT'O CTOpaHus TOIJIMBA: OKUCH yriepoaa CO, Bonopon H> u meran CH,.

[TpakTHyeckn HEBO3MOXKHO JOOUTHCS MOJHOTO CrOpaHMs TOIUIMBA B TONKe KOTia. Peakuus
OKHCJIEHHsI TOPIOYUX COCTABJIIOLIMX TOIUIMBA YAaCTUYHO MAYT HE 10 KOHIA, U B MPOJLYKTax rope-
HUS, BBIXOJAIIMX U3 TOTKHU B ra30X0/bl KOTJA, HAXOAATCS €IIe I'a3bl, CIIOCOOHbBIE K JalbHEIeMy
rOpEHMIO, HanpuMep, okuch yraepoga CO, Bogopon H,, meran CHy n npyrue yriaeBonopoasl. Bos-
MO>KHOCTb UX JIOTOPaHHUS IPU CPABHUTEIBHO HU3KUX TEMIIEpaTypax B ra30Xo/ax KOTJIa U MaJOM
COJZIEp’)KaHHUU KHCIIOPOJIa B ABIMOBBIX 'a3ax UCKJIIOUEHA.

Hanuuue B rasax, NOKMAAIOKX ra30X0bl KOTJIA, IPOAYKTOB HEMOJIHOIO CrOpaHMs CBUJE-
TEJILCTBYET O MOTEPsIX TeIJia, KOTOPbIe MPUBOJAT K Iepepacxoy Tomusa. Eciu st 6onee mosHo-
ro CrOpaHus TOILUIMBA [10JAaBaTh B TONKY OOJbIIE BO3AYyXa, TO B pe3yJabTaTe OXJIaKIACHUS TOTKH TO-
peHue yXyIIIUTCs, U MOTepH Terjia C YXOAALIMMH ra3aMi pe3Ko BO3pacTyT U3-3a yBEIUUEHUs 00b-
€Ma Ta30B, IPUXOJALINXCS Ha | Kr. ToIuMBa.

YuuThIBas HECOBEPILIEHCTBO Tpoliecca TOpPeHHs B TONKe KoTia 1o cpaBHeHuio ¢ CJIBC u
TO, YTO TOIKA TOJHOCTBIO HE TePMETUYHA B JICHCTBUTEILHOCTH BO3IyXa JJIS TOPEHHs MOAaéTCs
Oouiblile, YeM meopemuiecky HEOOXOAUMO Ui TopeHus. K ToMy ke, B TOTIKE KOTJIa YacTh KUCIIO-
pola BO3ayXa HE YCIEBAaeT BCTYNUTh B PEAKIUU C TOIUIMBOM, II0/1aBa€MbIM TOIUIMBHO-
(bOpCYHOUHBIM HACOCOM.

CrnenoBatesbHO, YIpaBJIsis TOPEHHEM, HEOOX0IMMO JOOUBAThCS CrOPAaHUs TOIUIMBA B TOIKE,
BO3MOYKHO 00Jiee OJIU3KOTO K IMOJIHOMY CTOPAHUIO TPH MUHUMAIILHOM K03 duiineHTe n3obTKa BO3-

ayxa.

OTHOIIEHNE KOJIMYEeCTBA BO3/yXa, AEHCTBUTEIHLHO MOJAAHHOTO B TOIIKY KOTia ¥V, K Teope-
TUYECKU HEOOXOAMMOMY BO3AYXY JUIsl MOJIHOTO CrOpaHUs TOIUIMBa V, Ha3bIBaeTcs Kodgguyuen-
MoMm u30blmKa 6030yxa a.
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B 3aBucumocTty oT copra TOIIMBA:
g 'K a=1,03 +1,1
i1 BKo=1,2 +1,3.

Kak nedocmamounoe, max u uznuuinee Koiuiecmeda 6030yxa, HOOGHHO20 8 MONKY, CHUJCA-
em 9KOHOMUYHOCMb pabombl KOMA, NOIMOMY He0OX00UMO, YmMOObl MONIUBO CHCUSANOCH C ONMU-
MANbHLIM SHAYEHUEM (0.

Yem menbIe K03(hUIUEHT N30bITKA BO3TyXa, TEM COBEPLICHHEE IMPOIECC CrOPAaHUs TOI-
JUBA.

Yem Gounblie KOAPPHUIMEHT U30bITKA BO3yXa, TEM O0JIbIIE OTEPH TEIUIa C YXOIALUIUMH U3
KOTJIa TIPOIyKTaMH HEIIOJIHOTO CrOpaHus TOTUIUBA.

KomnnuectBo Bo3ayxa, HEOOXOIMMOrO JAJIsl CTOPaHUs TOIUIMBA, MEHSETCSI B 3aBUCHMOCTH OT
€ro cocraBa. TeopeTUYECKH JUIsl CKUTAHUS [ K2 )KUJKOTO TomuiuBa Tpebyerces 13,5 +~ 14,5 ke BO3ay-
xa. OOBIYHO KHJIKOE TOIUIMBO CXKHUIaeTcsi ¢ U30BITKOM BO3/yXa, COCTaBJsomuUM 4 — /0% TeopeTu-
YeCKU HE0OXO0AUMOTO.

be3npIMHBINA BBIXJION MPpU BBICOKOM coaepkanuu CO», HU3KuUM cojepxanueM O, u 6e3 CO
SBIISICTCS UOCAIbHBIM.

AHanu3 ra30B MPOU3BOJIAT MEPUOIMUECKH XMMUYECKMMHU T'a30aHAIM3aToOpamMu 00 Hempe-
PBIBHO aBTOMAaTUYECKUMU ra30aHaIN3aTOPaMH pa3IMyHbIX TUHOB. [Ipoba oTOupaercs u3 yxoasmmx
ra3oB 3a MOCJEIHEN IOBEPXHOCTHIO HAarpeBa KOTJIa.

B cryuae omcymcemeus cazoananuzamopog Xopouien NpakTUKOHN SBIISETCS YMEHBIIEHUE U3-
ObITKa BO3[yXa OT COCTOSIHUS O€3[bIMHOTO BBIXJIONA JIO TMOSIBICHUS C8EMIO-KOPUUHEB020 ObLMA.
3TOro MOXHO JOOUTHCS TOJIBKO MPU YUCTHIX (POPCYHKAX U TpeOyeMol TeMIeparype TOTUIUBA.

Ha nyTH BBIXJIONHBIX I'a30B JKEJIATENIbHO YCTAHABJIMBATh BO3AYXOIOJOrpEBATENH, T.K., IO-
MHUMO YTUJIM3AlUU TEIUIOTHI UX, JOCTHraeTcs yaydlleHue npoliecca TopeHus o6aaroaaps npeiBapu-
TEJIBHOMY IIOJIOTPEBY BO3yXa.
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§11

Opranuszanusa pakeJbHOT0 Npoecca C;KUTAHUS TOIJIMBA
Tomo4yHble yCTPOCTBA KOTJIOB

fonnubol 1 18
g4 X¥ S ‘
28 S g 2 | lgodyxme
{3 1 = [czoparua
(3
Bozdyx &3 g S S
= & g

[Toroyuasi cxemMa BBIropaHus
HHAKOTO TOUJANBA

['openue TormBa B TOMKE MOKHO YIPOIIEHHO MPEACTaBUTh ce0e COCTOSIINUM M3 TPEX CTa-
JIMiA, HAa3bIBaGMBbIX hazamu copenus. @a3bl TOPEHUS MOTYT IPOTEKATh OJHOBPEMEHHO, HO B Pa3HBIX
MECTaX TOIKHU — 30HAX 2OPEHUsL.

Ilepsas cmadus — NOArOTOBUTENbHAs. B 3TO Bpems mojorpeBaercsi TOIJIMBO, 00pa3yeTcs 1
BOCIUIAMEHSETCS rOproYasi CMECh I1apOB TOIUIMBA C BO3LYyXOM.

Bmopas cmaous — 3T0 aKTUBHOE TEPMHUYECKOE pa3lIOKCHHE U HAayalbHOE TOPEHUE C Ipo-
JOJDKEHUEM cMeceoOpa30BaHusl 1 MHTCHCUBHBIM BBIJICIICHUEM TEILIa.

Tpemwvs cmaous — MHTEHCUBHOE TOPEHHUE, 3aKaHYMBAEMOE BHIXKMIOM TOPIOYEr0 COCTABIISIO-
IIETO TOIIMBA ¢ 00pa30BaHUEM MIPOAYKTOB CrOPAHUS (30J1bI U T'a30B).

Jlnst Havasna peakuuy OKUCIIEHHS J1I000€ TOIUIMBO JAOKHO MOABEPIaThCs MpeaBapUTEIbHOM
razuguKalym , BO BpeMsi KOTOPO €ro roproyre COCTaBISAIOMINE MO/ IeHCTBUEM BBICOKOW TeMIepa-
TYpbl IPOXOJAT CTAJUIO UCIIAPEHUS U TEPMUUECKOTO Pa3I0kKEHUs, IPEBPALLASCh B TOPIOYUE a3bl.
OTH rasel 3aT€M CMEIIMBAIOTCS C TOILTUBOM, 00pasys rOpIOvyi0 CMECh.

[Tponecc npeaBapUTEIbHOM ra3upHUKAMU U TOPEHUS TOIJIMBA YCKOPSAETCS HE TOJBKO C I1O0-
BBIIIEHUEM TEMIIEPATYPhl, HO U C YBEJIMUYEHUEM aKTUBHOM ITOBEPXHOCTHU FOPEHUS, YTO JOCTUTAETCA
pacrbpUIMBaHUEM TOIUIMBA B (pOpCcyHKax. boiblnoe 3HaueHHEe MMEET U CKOPOCTh BO3AyXa, 00y-
BAIOIIIETO YaCTULBI TOIJIMBA, T.€. CKOPOCTh MOCTYIUIEHUS KUCIOPOAA K AKTUBHOW ITOBEPXHOCTH I'0-
PEHHUs TOIIMBA U Y/IaJeHHE C Hee Ta3000pa3HbIX MPOJTYKTOB CrOPAHHUSI.

1 — 30Ha WCTIApECHUS;
Haa,
S~ e, 2 — 30Ha Pa3JIOKECHHSI,;
4
Bo3dyx \ PN 3 — 30Ha FOPEHUS;
- \ =
Mazym Y ......umm‘ ““ NE 4 — IPOAYKTHI CTOPAHUSL.
< .....umnl '7 S
Boadyx NS
L 3/\66‘\)()
a0
vQ‘“

Cxema MasyTHoro akxena.

Ot HpaBHHBHOﬁ OopraHu3alunu (I)aKC.HLHOFO nponecca 3aBUCUT SKOHOMHWYHOCTD pa6OTBI KOTIJIa.

Cxkuranue TOTUIMBA COCTOUT U3:
1. Ero nynbBepu3anuu. 3. Hcnapenusi.
2. Ilporpesa. 4. TepMUYECKOTO pa3ioKeHHUs.
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5. CMemmuBaHus C BO31YXOM. 7. T'opeHnus.
6. Bocmnamenenus.

['opeHue HaunMHaeTcs, KOrja camast JISrKOBOCIUIaMeHsas (hpakius JOCTUTHET TeMIepaTy-
PBI BOCIIAMEHEHUS.

WuTencuBHOE ucnapeHue Ma3yToB HaunHaeTcs npu t = 200 + 300°C, HO TsKenble YIiaeBo-
JOpPOJIbl 3aMENJISIOT MPOLIECC TOPEHHUS, TIOITOMY MCIIAPEHHE U PA3JIOKEHHWE HAUMHAETCS Mpu t >
600°C u 3aBUCHUT OT HX COCTaBa.

Jlnst HarpeBa 10 TeMIIepaTypbl BOCINIAMEHEHHUS TOIUIMBY HEOOXOIMMO COOOIUTH TEILIO, KO-
TOpPOE PacXOJyeTcsl Ha UCIIAPEHUE BIIATH, HarpeB TOILIMBA, MPEIBAPUTEIBHYIO €r0 Ta3u(UKaLNI0 U
HapylIeHHE XMMUYECKUX CBA3EH MEXAY OTJEIbHBIMU COCTABIIAIOLIMMU.

Cmabunvnoe 2openue Hayunaemcs npu coonto0eHul 3 - X OCHOBHbIX YCI0BULL:
HenpeprbiBHast mojava B TONKY TOTUIMBA M BO3IyXa.

2. HenpepbsIBHBIN OTBOJ IPOJYKTOB CrOpPaHMSI.

3. Tonnepxanue HEOOXOUMOM /7Sl TOPEHUS TEMIIEPATyPhl TOILIMBA (BA3KOCTD).

—

KauectBo paciblyInBaHUd 3aBUCUT OT HAaBJICHHUA U BA3KOCTHU I1OJaBACMOI'0 K (pOprHKe TOII-
JIUBA: YemM MEHbULE BA3KOCNb U 8blULE anﬂeHue, mem jiyuyuie pacnsliiusarnue monjiued.

3ona copenus npedcmasnsiem cob6oii KoHycooopasHwill noavlii gaken (koHyc). Buympu smo-
20 ¢haxena obpamuvlli NOMOK 24308 OBUNCEMCS. K MONOYHOMY YCHMPOUCME)Y 8CIeOCmEUe 8pauid-
MeNbHO20 08UdICeHUss nomoxa 6030yxa om BHY, u enympu ¢axena cozoaemcs 30na noHUsCEHHO20
oasnenus.

Heobxo0umo 3amemums, umo 6 HauanbHoU 30He hakena (KopHe) npoucxooum npozpes u
ucnapetue mMazyma.

IToaroroBka Ma3zyTa Mnepea CKUTaHUCM 3aKIII0OYaCTCA B OTACJICHUN BOIbI, YAAJICHUHU MCXa-
HHUYCCKUX HpHMeCCﬁ " IoJ0rpeBe a0 HCO6XOJ1PIM01>1 TEMIICPATYypPhI.

I[J'I}I YIIYUHICHUA CropaHusa TOINIMBA B MA3yYTHBIX TOIIKAaX Yy YCTbs TOIIOYHOIO YCTPOﬁCTBa
BBIKJIaAbIBAIOT KOJIbBIIO ((I)pry) N3 OTHCYIIOPHOI'O0 KUpIIHNYa. 910 KOJIBLIO BOCIIPUHUMACT JIYUUCTYIO
SHEPTUIO (I)aKeJ'Ia " OTAACT €€ KOPHIO (I)aKCJIa, CHOCO6CTBy5{ MoA0IrpeBYy TOILIMNBA.

JUis mojauu TOITMBOBO3IYIIHOM CMECH B TONIKY KOTJIA CIIY’KUT TOMIOYHOE YCTPOMCTBO, CO-
crosiue u3 popcyHku, mudpdyzopa u BHY.
OCHOBHBIMHU XapaKTEPUCTUKAMH TOIIOYHOTO YCTPOUCTBA CITYXKaT:
1. KauecTBo pacnblIMBaHUs U cMeceoOpa30BaHuUs.
2. Yroj KOHYCHOCTH pacnbuiiBanus (B mpaktuke 60 + 90°C).

Jis yaydmeHust cMeceoO0pa3oBaHMs U YBEJIMYEHMS KOJIMYECTBAa BO3/AyXa, MOJaBaeMOro B
aKTHBHYIO 30HY, B TOIIKaX YCTAHABJIMBAIOT CIELHAIIBHBIE 6030VXOHANPAGIAIOWUE YCMPOUCMEa
(BHY), co3naromue BUxpeBoii notok. Buyrpu BHY umeror Hampasisiomuye J0naTkH.

Hasnauenue oughgpyzopa. 1nddy30p CIyKHUT A Ty4IIEro CMEIIMBAHUS TOIJIMBA C BO3MIY-
XOM, 3aIIUTHl KOpHS (hakena OT XOJOTHOTO BO3AYyXa (OMHOCUMENbHO XOJOOH020, NOOABAEMO20 8
MonKy 05l 20peHust). A Taxke s oJicoca OOpaTHBIX MOTOKOB I'a30B U3 TOIKU K TOJIOBKe (hopcyH-
KU (KopHIo (pakena).

B nud¢ysope numerorcs menu, yepe3 KOTopble HeEOOJIbIIOE KOJINYECTBO BO3AYyXa MOCTYIAET
K KOpHIO (hakena, obecreunBas oxjiaxaeHue camoro aud¢ys3opa u HayallbHOE cMeceoOpazoBaHue
TOIUIMBA C BO3yXOM.

OCHOBHBIM MCTOYHHMKOM TeIlia sl KOpHs (akena sBISETCS MOwHOoe U3LyYeHue 20pAueco
Qakena, a makdice 0CHEYNOPHOU PYpPMbl, BOCHPUHUHUMAIOWELl TYYUCMYTO dHEep2Uuto (hakeia u om-
oarouyeti eé KOpHH.

UeMm MeHbIIIE KOB(I)(I)I/II_II/ICHT M30bITKA BO3yXa, TEM COBCPIICHHEC IIPOLECCC CropaHusd TOII-
JIMBA.
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Yem Oombirie KO3(PHUIHEHT N30BITKA BO3AYXa, TEM OOJIbIIEC MOTEPU TEIUIA C YXOIAMIUMHU U3
KOTJIa TIPOTyKTaMH HEIIOJIHOTO CTOpaHUs TOTUIUBA.

1 — BBIIBUKHOE 3anajibHOE YCTPOUCTBO;
2 — cepBOMOTOP TJIaBHOW BO3AYIIHOM
3aCIIOHKU;

3 — ¢oTodNEMEHT;

4 — MecTo 10J1BOJa TOIIMBA U I1apa;

5 — rnaBHas BO3/yIlIHAs 3aCIIOHKA;

6 — cTabuM3arop IIaMeHH.

Bepxxee noJjoxeHxe TONOY-
HOTO YCTpOficTRA.

1 — 3an1aJIbHOE YCTPOICTBO;

2 — popcyHKa;

3 — macppysop;

4 — BO3/1yXOHAIPABIISAIOIINE JIONATKH.

Tonoustoe yerpofictBa BOZO-
TpyGHOro Kortaa.

Kak npaBuio, gopcynka ycranasnuBaetcs BHyTpu BHY, koTopoe MoHTHPYIOT Ha (ppoHTO-
BOIl TOmouyHOM pame KoTia. B3aumuoe monoxxenue GopcyHku u aug¢ysopa ycTaHABIUBAIOT IPU
UCHBITAaHUSX KOTJIA U (PUKCUPYIOT, CTaBSTCA ClielMalbHble METKU. B mporiecce sKCIuTyaTtanuu KoT-
J1a 3TO MOJIOKEHHE (POPCYHKH MEHSATh HE PEKOMEHAYETCs, YTOOBl He YXYALIUTh MPOLECC CTOPaHUs
TOTLIUBA.

Bosoyxonanpasnaiowee ycmpoiicmeéo (BHY) ciayXuT ans nojauyu HE00X0AUMOIO KOJIMYECT-
Ba BO3/yXa B TONKy koTia. Ot pabotrel BHY 3aBucut kauecTBo pacriblia, €ro cMeceoOpa3oBaHHe,
Ipoliecc TOPEHUs, SKOHOMUYHOCTb PadOThI KOTJIA.

Hanpasmnstomue sonatku BHY npu Hanagke paboThl KOTIa MOKHO TOBOPAYMBATh, U3MEHSIS
CeueHHe IS IPOX0/1a BO3/1yXa U TEM CaMbIM PETYJIHPYs €ro CKOPOCTh U JAaXKe TEMIIEPaTypy.

Peructp (3acnonku) BHY 0ObIlyHO MMeeT /Ba MOJIOKEHUS «OTKPBITO» U «3aKPBITO» U 3a-
KPBIBAETCsI IJIOTHO aBTOMATUYECKH (WM BPYYHYIO) IIPU BbIBOJE (POpCYHKH U3 neiictBusd. [Ipu BeH-
TUWISLIMK TOIIKHU TepeJl PO3KUIroM (POPCYHKH PErHCTpP JOJDKEH ObITh MOJTHOCTHIO OTKPBIT.

BkitroueHne GopcyHKH KOHTPOJIMPYETCsl ¢ MOMOIIbIO (POTO3IEMEHTa, KOTOPbIM MpH OTCYT-
CTBHMH (hakena MpepbIBaeT LIETb AEKTPOINUTAHHUS TOIIIMBHO-POPCYHOUHOr0 Hacoca. Takxke aBToMa-
TUYECKU MOJIaeTCsl KOMaH/1a Ha MepeKphITHE M0Jaul TOIUINBA Ha (DOPCYHKY.

Domosnemenm HenpepvlHO 3A0eUCMBO8AH 68 pabomy ¢ MOMEHMA Po3dcued GOPCYHKU U 00
8b1600A KOMJIA U3 OCUCBUS.

40



§ 12

KoncTpykunu (popCyHOK pa3iMYHbIX THIIOB MAPOBBIX KOTJIOB

HO,Z[FOTOBKa MaszyTa nepea €ro C:KUraHucm 3aKIrodacTCd B OTACIICHUU BOJblI, MCXaHUYC-
CKHX IIPUMECEH U MOJO0IPEBE.

Hpouecc CXKUT'aHUA KUJIKOI'0 TOINIMBA COCTOUT €ro mMyJbBCpU3allUU, IIPOrpeBa U ucnape-
HUA, TCPMUUYCCKOTO PA3JIOKCHUA, CMCHIMBAHUSA MOJYYCHHBIX IPOAYKTOB C BO31YXOM, BOCILIAMCHC-
HHUA U TOPCHUA.

JInist HeIPEPHIBHOTO TOPEHHUS TOIUIMBA HEOOXOIMMO TPU OCHOBHBIX YCIIOBUSI:
1. Becnepeboiinas mogaya B TONKY TOIUIMBA U BO3TYyXa.
2. HenpepsIBHBIN OTBOJ IPOJYKTOB CrOPaHMUSI.
3. Toaneprkanue HEOOXOIUMOM /ISt TOPEHUSI TEMIIEPATYPHI.

Kak 6bu10 cka3aHo BbIIIIE, IPHU (haKeTLHOM MPOIIECCe TOTUIMBO CXKUTAETCS BO B3BEIICHHOM
COCTOSTHUM HEMOCPEACTBEHHO B TOMOYHOM 00BeMe (Tomke). [Ipu 3TOM CokMraeMoe TOIUJIMBO JIBH-
JKETCs B TOIIOYHOM OOBEMe BMECTE C IMOTOKAaMH BO3[yXa U ra3oB. Bpems mpeObiBaHMs TOIIMBA B
TOIIKC OI'PaHUYIUBACTCA HCCKOJIbBKUMH CCKYHIAMH, a HallC NAaXE ACCATBIMH JOJISAMU CCKYH/BI. I[JI}I
TOTO I-IT06I>I IIpU TaKUX YCJIIOBHAX IlOGI/ITBCSI O9KOHOMHYHOI'O I'OpCHUA, H€O6X0,[[I/IM8. BBICOKAas CKO-
pOCTh cropanus rorusa. [Ipexne Bcero, Hafo0 yBEIUYUTh AKTUBHYIO PEArHPYIOLIYIO IOBEPXHOCTD
TOINIMBA, T.C. IPCABAPUTCIIBHO MCJIKO PACHBIINTDL €TO0. >KI/IIIKOC TOIVIMBO PaCIbUIMBAKOT IIPHU IIOMO-
1 GOPCYHOK.

Mertoa cKUraHus )KUJKOTO TOTUIMBA PACHBUIMBAHMEM BIEpPBbIe ObLI MPEIOKEH U paszpa-
6otaHn pycckumu Terotexuukamu. AWM. [llnakoBckwuii B 1865 r. u3o6pen nepByto hopcyHky. Apy-
roii pycckuii uHxkeHep u uzooperarens B.I'. [IllyxoB B koHIle 19-T0 Beka CKOHCTPYHPOBAJ MPOCTYIO
U HAJICKHYIO 1apogyio (HOPCYHKY, MPOTOTUI KOTOPOH MOKHO BCTPETHTH U ceifdac.

KauecTBO pacnbuivBaHus TOIJIMBA 3aBUCUT OT JAaBJICHUS U BSI3KOCTH TOILIMBA, MOJaBae-
MOT0 K ()OPCYHKE: UeM MEHBIIIE BSI3KOCTh U BBIIIE JABJICHUE, TEM JTy4llle PacblIMBAHUE TOITLUIUBA.

Tpebosanus k popcynxkam CIIK:
[TpocToTa ycTpoiicTBa, y1o0CTBa 3aMEHBI U OYHCTKH.
HanexHnasi, nonroBpeMeHHasi paboTa.
KavecTBeHHOE pachbUIMBaHUE TOTUINBA.
B03M0OXHOCTh aBTOMaTHYECKOT'O PETyJIMPOBAHUSI.
Hu3skasi cToMMOCTh B M3rOTOBJICHUU.

M S

Ob6biuno Ha MUuposom ¢hrome npumeHaom QopcyHku 4 6uoos:
1. MexaHudeckre HEHTPOOEKHbIE HOPCYHKH (HEPETYIHPYEMBIE U C PETYIHPYEMbIM

CJIUBOM)
2. TlapomexaHudeckue
3. PoranuoHHBIE

4, ABTOMaTI/ISI/IpOBaHHHC TOIIOYHBIC arperaThbl

41



Mexanuueckue yenmpooeycnvle hopCcyHKuU

B HuUX pacnbuiMBaHWE TOIUIMBA MPOUCXOAUT Oyarojaps BHICOKOMY JaBJICHHIO TOILIMBA,
KOTOPOE CO3JaeTCsl TOMIMBHO-(POPCYHOUHBIM HACOCOM.

Mexanuueckue HEeHTpoOeKHbIe (HOPCYHKU NENATCA Ha Hepezyaupyemvie U C pecyiupye-
MbIM CTUBOM.

Ot0 nenenue GoOpCyHOK Ha HEPETyIHpyeMbIe U peryiaupyembie (¢ 0OpaTHBIM CIIMBOM) yC-
JIOBHOE — T.K. MOKHO M3MEHSATHh mofauy y ooenx ¢opcyHok. K HeperynupyeMbim otHOCSTCS (op-
CYHKHU C MaJIOi IiIyOWHOM perynupoBaHus (TOTUIMBHBIM KJIallaHOM Ha BXOJIE) U TaKHe, Y KOTOPBIX
M3MEHEHHE MOJauu CBSI3aHO C MX BBIKIIOYEHHEM, BBIEMKOM M3 TOIIOYHOTO YCTPOMCTBA M 3aMEHON
PHICHIBLIMBAOLICH 1T1aH0BI.

Hepezynupyemvlre ghopcynxu

A=A

MexaHirdeckas HeHTpodeskHAsA POPCYHRA

1 —ronoBxa;

2 — pacnpuIMBao-
1ias maioa;

3 — pacupenenurTenb

(como);
4 — cronopHas

BTYJIKA;
5 — cTBOI,
6 — KOpIyC;
7 — pyuKa;

8 — TaHreHIMaJIbHbIE KaHAJIbI;
9 — BUXpeBas KaMepa;
10 — neHTpaIbHOE OTBEPCTHE.

PacneinuBaroniue MIaiObI U3rOTABIMBAIOT U3 BBICOKOJIMT UPYCMBIX XPOMOHUKCIICBBIX HUJIN
XpOMOBOJ'IB(I)paMOBLIX craneii. KonuuecTBo TaHICHIOWAJIbHBIX KaHAJI0B OT 2 mo 7.

®opma (pakena GOPCYHKH 3aBUCUT OT OTHOLLICHHS
Px / Po
rzie, Px — CyMMapHas IJIOIaAb BCEX TaHT€HIIMAIbHbBIX KaHAJIOB;
(o — IJIOUIA/Ib CEYEHHUSI LIEHTPAJIBHOTO OTBEPCTHS.

YeM MeHbIIIE OTHOILECHHUE @k / Py, TEM YrOJ KOHYCA paclblLIUBaHUs OyneT Oounblie, a JuinHa dakena
MEHBIIE.
Yeon konycnocmu pacnvinueaemozo monnuga obviuno cocmasasiem 60 - 90°.

PerynupoBanue Takux (GOpCyHOK — U3MEHEHHUE JaBJICHUS TOIUIMBA WK CMEHON pacIblIu-
TUBAIOIINX MIAHO.

MexaHuueckie LEHTPOOek HbIE (POPCYHKH O0OECIEUUBAIOT XOpouiee pacnvliusanue Mpu
nojorpese Maszyra npuMepHo 10 90 + 110°C (KOHKpETHYIO TeMIepaTypy y3HAIOT U3 HOMOTPaMM
BSA3KOCTH IIPUMEHUTEIBHO K IaHHOMY TOIUIMBY) U JlaBieHuu Toriusa [,6 +~ 2 Mlla. Ilpu naBneHu-
ax Tornusa Huoice 0,8 MIla xauecTBO pacnblia PE3KO yXy/IIIaeTCs.

[ToBepXHOCTH CONPUKOCHOBEHUS paclblIMBaroIlel maios! 2 U comna 3 THIAaTeNbHO MpH-
TUPAIOT U NPH COOPKE TOJIOBKH NMPHKUMAIOT OJIHY K IPYroil CTOMOPHON BTYJIKOU 4.

TonaMBo OT TOMIMBHO-(POPCYHOUHOr0 HacOca MO OTBEPCTUSM B KOPIYCE M KaHALy CTBOJIA
yepe3 CBEpJICHUs B CTOTIOPHOM BTYJIKE M COIUIE MOCTYHAeT K pachbliuBaromieil maiide. [o Tanren-
[IMAJIbHBIM KaHajaM TOILJIMBO YCTPEMIISIETCS K LEHTPY — B BUXPEBYIO KaMepy, I[ie MHTEHCUBHO pac-
Kpy4YMBaeTCs. 3aTEM BXOJUT B TOIIKY YEPE3 LIEHTPAIIbHOE OTBEPCTHUE B BUJIE BPAILIAIOLLETOCS KOHYCa
MEJIKO PacCIbIJICHHBIX YaCTHII.
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C pezynupyemvim c1u8oM

KauecTBeHHOE perynupoBaHue

o0ecneunBaOT PopcyHKu ¢ peeyiu-
DPYembiM CIUBOM.
Pacxon TomnmuBa y 3THX (DOpPCYHOK
MoxeT u3mensaToes ot 100% no 20%
MIpY HEU3MEHHOM JaBIICHUU Ha BXO-
ne B Qopcynky. CIHMB MPOUCXOAUT
13 BUXPEBOUM KaMephbl pacIbLIUBAIO-
el mailbl, WK U3 COTUIOBOTO pac-
npenenurens. Ilogaua  ¢opcyHkH
pEeryiupyercss U3MEHEHHEM OTKPBITHUS KJIallaHa, PACIOJIOKEHHOTO 3a CIMBHBIM miTyrepoM. [lpu
MOJIHOCTBIO 3aKPHITOM KianaHe opcyHKa paboTaeT Kak Heperyaupyemas ¢ «max.» mojaveid. YBe-
JTUYEHUE KOJIMYECTBA CIIMBAEMOr0 TOIUIMBA TO3BOJISIET YMEHBIIUTH KOJMYECTBO TOILIMBA, TIOaBae-
MOTO B TOIIKY, 0€3 3HAUUTETHHOTO YXY/IICHHUS KAa4eCTBa PACTIbLUIMBAHMSL.

B ¢opcyHke uCmonb30BaH Takoil ke PaclbUIUTENb, KaK U B MEXaHUYECKHX IIEHTPOOEeK-
HBIX HEPETYTHPYEeMbIX (OPCYHKAX.

Ho, a1 popcynku 6osee cokHBI B CBOSH KOHCTPYKIIMH, & TAKXKE B IKCIUTyaTallud, U U3-
3a 60JBIIOTO KOJMYECTBA, OTBOJIMMOTO M3 HUX FOPSYETO TOIIUBA B CHECIUAIBHYIO IUCTEPHY — TO-
sapooracHble. [I03ToMy BO3HHKAaeT HEOOXOAMMOCTh B YCTAHOBKE TOTUIMBOOXJIAJIUTENS HA CIIMBE
TOTUTMBA TIEPEe]] CIIMBHOM IMCTEPHOM, YTO B CBOIO OYEPE/b YCIOXKHSIET CUCTEMY M YBEIIMYMBAET €€
CTOUMOCTb.

Dopcyika ¢ o6pATHRIM CJAHBOM TOIIHBA

TIlapomexanuuecxkue gpopcynxu

MapomMexaHudYecKasi chopcyHKa

e e T
NN e 3} a2z gesverrrare
. N ” < Tor By
N N XKLL ."XX" f é[ z ; A i 4
v N
‘ 6 ;&
1 — mapoBasi pacnbUIMBaOIIas 1aii0a; 5 — cBepreHue;
2 — TOIJIMBHAS pacHbUTMBAIOIIAs 11ali0a; 6 — rOJI0BKa,
3 — BUXpEBas KaMepa; 7 — TOIUIMBHBIN KOJIBLIEBOU KaHaJI,
4 — pacnipenienutels (COIo); 8 — neHTpanbHas napoas Tpyoa.

TomnuBo OT TOMIMBHO-(HOPCYHOYHOTO HAcOCa MO KOJIBIIEBOMY KaHAlly CTBOJIA 7 MOCTYyIa-
€T B TOJIOBKY ()OPCYHKHU 6 ¥ 3aT€M IO CBEPJICHUSIM 5 B COIJIO 4. 3aTeM TOIUIMBO MO TaHTEHIAIb-
HBIM KaHaJaM B pacHbLIMBAIONIEH 11aiibe 2 MOoCTymaeT B BUXPEBYIO Kamepy 3 U, PaCKpPYTHBIIKCH B
Hell, HampaBmsieTcsl B TOnkKy. [Ipy CHI>KEHUU HArpy3Ku Ha KOTeJ, KOorja mojadya TOoIiuBa Ha ¢op-
CYHKY yMEHBIIaeTcsl (CJe0BaTeIbHO, U YXY/IIAETCs Ka4eCTBO pPaclbUIMBAHUS TOIUIMBA), MO IIEH-
TpalbHOH TpyOe 8 aBTOMATHUYECKU MOJAETCs Map, KOTOPBIH MOMajAaeT Ha TAHTCHIIMAIbHBIE KaHAJIbI
MapoBO# pacnbUIMBaOINIEH aiOb1 /. Beixosiiee u3 mai0bl 2 MEXaHUYECKU PaCIbUIEHHOE TOTLIH-
BO JIOTIOJIHUTENHHO MOIXBATHIBACTCS 3aKPYYCHHBIM OBICTPOIBMKYIIIMMCS TIOTOKOM Tapa B maiide /
Y Mapo-TOIUIMBHAS 3aKPYUYEHHAsi CMECh MOCTYMAET B TOMKY KOTJIA.
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OCHOBHBIM JIOCTOMHCTBOM 3THX (DOPCYHOK SIBISIETCS] 3HAYUTEIBHO OOJIbIIast TIIyOHHA pe-
T'YIMPOBAHUS TMOJIAYM TPH CPAaBHUTEIBHO HEBBICOKHUX JABJICHMAX, CO3/1aBAEMbIX TOIUIMBHO-
¢dopcynounsiMu Hacocamu (0,6 + 3 MIla) npu xoporeMm KayecTBe paciblIIMBAEMOTO TOTIIIMBA.

[Tpu Harpyskax, OJM3KUM K MOJHBIM Harpy3kam napomexaHuueckas GopcyHka paboraer,
KaK YUCTO MEXaHWUYECKas IIEHTpoOekHast (POpCyHKa.

Ha cHmXeHHBIX Harpy3kax aBTOMaTW4YeCKH BKIIIOYAETCS I0Jlada mapa C JaBJICHUEM IpH-
mepuo 0,15 — 0,2 MIIa. Pacxox nmapa — npumepso 0,05 — 0,15 kr/kr TomiauBa, 4To AJsi KOTJIOB CY-
IIIECTBEHHOT'O 3HAYEHUS HE NMEET.

[Tpu mepuoaMUYECKUX MPOAYBKAX pACIbUIMTENEH MapoM yMEHBINAETCS UX 3aCOpEHHE U
KOKCYEeMOCTb (a Takke OJarompusATHO CKa3bIBACTCS Ha YMEHBIIEHHUHM HarapooOpa3oBaHUs HA TPY-
0ax 1o ra3oBOl CTOPOHE).

Heoocmamox — 6e3BO3BpaTHBIN PacXo] Mapa U npecHol 600bl U 00Jiee CIOXKHAS KOHCT-
PYKLHS, YeM Y MEXaHMYECKHX IIEHTPOOESKHBIX (POPCYHOK.

PaccMOTpuM HECKOJIBKO BHIOB 0OoJiee CIIOKHBIX KOHCTPYKLHUI MapoMexaHHYecKuX (op-
CYHOK, BCTPEUAIOIINXCSI B MUPOBOM (JI0TE, K IPUMEPY, AaHIIUUCKUX. [Ipyr OT Ipyra OHU, B OCHOB-
HOM, OTJIMYAIOTCS JIMIIb pa3HooOpasueM pacnbuinteneii u BHY.

@opcyHKa ¢ 3aKpy4eHHOU Cmpyeu.:

DOpCyHKH ¢ 3aKPYYEHHOH CTPYE B KOMILIEK-
T€ C BO3YXOHANPaBJISIOIUMH YCTPOUCTBAMH
B Bujie TpyO BunTypu (mporcxoauT 3aBuxpe-
HHE MTOTOKa BO3/1yXa Onarosiaps BUAOH3ME-
HEHHBIM JIOTIATKaM) ITPOU3BOIUT (pUpMa
«CEA Combashi Lmd.». Tornuso u nap mo-
CJie CMEUICHHUS BBIXOJIAT U3 PACIIBUTUTENS B
BUJI€ HAaKJIOHEHHBIX CTPyH. OCOOEHHOCTHIO
KOHCTPYKIUH SIBJIETCS TO, YTO 00pazyercst
YCTOMYMBBIN KOHYC PAaCIbIEHHOT'O TOIUIMBA,
oOecreynBaroIuil cCTaOUIbHBIE XapaKTepH-

Pacnuantenb GOPCyHKit ¢ 3akpyuenHoft crpyeht:

CTUKH (pakerna B IIMPOKOM JMANa30HE U3Me- 1 — WoRMOL D3PS WA oSKYRa: 2 — NoAROR Tommkea
HEHUS Harpy3oK. XapakTEepUCTUKH CMECHU-
TEJNIbHOM KaMmephl BBIOPaHBbI MO YCIOBUSAM MH-

HUMAaJIbHOTO pacxo/ia napa.

Pacniputnrens KpensT K KOpIycy, KOTOPBIM JOMYCKAaeT Pa3IMuHOE TEIJIOBOE PACIIUPEHUS
Tpy0 mojaBoja TormBa U napa. OH ke MOXeT ObITh JIEMOHTHPOBAH BO BpeMs paboThl KoTia. [Ipe-
IyCMOTpEHa U MeXaHH4ecKasi OJOKMPOBKa, OTKJIIOYAIONIAst MOBO/] TOIUIMBA U Mapa nepes 1eMOH-
TaXeM Kopiyca (OpCYHKH, a TaK)Ke CUCTEMa 3all[UThl 3aKPhIBAET 3aCIOHKY, KOTOpask MPEnsATCTBYET
noctyrieHuto ropsiuero raza B MKO mnipu cHsTOl opcyHKe.

Juana3zon perynupoBaHusi GopcyHku coctasiser 20:1. Ilpu mosnHoO# Harpyske KoTia
(MakcHUManbHOMH Mojiave ToIIMBa) pacxoa mnapa coctaBut 0,02 kr Ha 1 KT COXKEHHOTO TOTLIMBA.

@Dopcynxu muna «Y» (puc. 6), u c - 3akpyuerHou cmpyéu (puc. a)
¢upmvt « BABKOK @ VILYKOK»

Kak u B ¢dop-
CyHKax cC 3a-
KPY4E€HHOU

cIpyéit, y dop-
CYHOK (hupmbl
«babkox u
Bunepkokc», B

Pacounutenn QropcysHok c saxpydenHod crpyed w Tioa Y
i — poaBox TomaxBa; 2 — HNOLBOA lapa



pacrsuUTeNne npeaycMarpuBaercst Y — oOpa3Hoe COeIMHEHHE KaHAJIOB IMOJBOJIA TOIUIMBA U Tapa.
Bce orinuue 3akimoyaeTcs JIMIIb B TOM, 4TO Y GOPCYHOK TUNA Y nap MOABOIUTCS HENOCpeOCneH-
Ho (110 TPYOKE) K 20106Ke pacnuliumens K LEHTPAIbHOMY CBEPIICHUIO, a MONIUE0 — 110 KOJIbLEBOMY
KaHAJIy TOJIOBKH PaCIbUIATEIIS.

PacnibinuBanue TOILUIMBA OCYLIECTBISETCA IIPU HCIOJIb30BAHUM JHEPIHMM COBMECTHOTO
ylapa CTpyu TOIUTUBA U Napa, IBUKYIIUXCS C OOJIBIION CKOPOCTHIO.

JUisl MOBBILIIEHUS KauecTBa PacHbUIMBAHUS TOIUIMBA B (POPCYHKAX MCHOJB3YIO Map HU3KO-
ro nasieHus. @opcynku tumna ,,Y” ¢pupMmbl «baOkok 1 Buibkok» BelmyckaioT B komiuiekte ¢ BHY
(BO3IyXOHANPABJISAIOIIMU YCTPOMCTBAMN).

Pomauuonnwvie popcynxu
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4 PorammoHHAs
tﬁ‘\r‘ X dbopcyuxa
I- moavya Bo3ayXa OT KOTEJIBHOTO BEHTHIIS- 6 — mTynep 1nojavyy TOIJINBA;
TOpA; 7 — HeTOJIBM)KHAs Tpy0a;
2 — perynupytomue mudepa noaayu BO3yxa; 8 — Bpalnaromuiics moJbli Ba;
3 — KOJIecO BEHTHIIATOpa (POPCYHKH; 9 — natpy0ok 3a6opa Bo3ayxa u3z MKO;
4 — BIEeKTPOIBUraTeb; 10 — Bpamarouics CTaKkaH;
5 — pemeHHas niepenava; 11 — KOnbLIEBOU 3a30p.

Crakan /0 BMecTe ¢ IOJBIM BaJIOM § IIPUBOJUTCS BO BpPALIEHUE OT JIEKTPOJBUTATENs 4
yepe3 peMeHHYI0 nepeaauy 5. TommBo depe3 mTynep 6 noaaercst B HEMOABWKHYIO TpyOy 7, pac-
II0JIOKEHHYIO BHYTPH I10JIOr0 BaJjla §, M U3 HEE M10MalaeT Ha BHYTPEHHIOIO IIOBEPXHOCTh CTaKaHa.

ITon neiicTBHEM HEHTPOOEKHBIX CHJI TOIJIMBO MPUKMMAETCS K BHYTPEHHUM CTEHKaM CTa-
kaHa. braronapst ux HeOONBIIONW KOHYCHOCTH IJICHKA TOILTMBA JIBHXKETCS K BBIXOJTHOW KPOMKE CTa-
KaHa. BMmecTe ¢ moJIbIM BajloM BpalllaeTCsl HACAKEHHOE Ha HEro KOJIECO BEHTWISTOpA 3, KOTOPBIH
yepe3 Marpyook 9 3abupaeT BO3AyX W HarHETaeT ero B KOJbLEBOM 3a30p // MOJ JaBJI€HUEM IpH-
mepHo 0,5 kr/cv’.
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OcHoBHOI Bo31yX (0k0110 90 %) A7si TOPEHHUs TOIUIMBA MOCTYIAET B TONKY M3 MEXKOOIIH-
BOYHBIX KaHAJIOB KapKaca KOTJa OT KOTEIbHOro BeHTHsATopa. Kanaiel / 00OpyqOBaHbBI perynu-
pytommu mubdepamu 2.

Jlocmouncmea:
1. HanexXHOCTb B KCILTyaTalllu.
2. bBonbmas rioyouHa peryiupoBaHusl.
3. OrtcyrcTBHE 3aCOPAIOUIUXCSA KAHAJIOB U OTBEPCTHUH.
4. HapexHoe peryaupoBaHHe, XOPOUINA paclbli TOIUIMBA MPH €ro MaNbIX JaBJICHU-
ax (0,05 = 0,15 Mlla).

Heoocmamku:

1. CnoXHOCTb KOHCTPYKLMH.

2. Illym mpu paborte.

3. HeoOxoauMocTh moaJiepKaHus ¢ HOMOIIBIO IBIMOCOCOB Pa3psiKEHHUsI B TOIIKE, €C-
JIM Ha KOTJIE YCTAHOBJIEHO HECKOJIBKO (DOPCYHOK.

[Tocnennue 0OyCIOBIEHO TEM, YTO MPH OYUCTKE UIIM PEMOHTE OJHOW U3 (POPCYHOK, MpH
paboTaroINX OCTAIbHBIX, IPU M3BJICUCHUN €€ U3 TONKH, 0Opa3yeTcs JOCTaTOYHO OojbIlas am-
Opasypa. Oty amOpa3ypy HYKHO 3aKpbIBaTh ChEMHBIM CTalbHBIM HIUTOM. [Ipu paboTe npiMococa
UM CO3/1aeTcs pa3psDKeHUE B TOIKE, W LIUT MprkuMaercs k amOpasype. Ilpu stom uckimoyaercs
BBIOPOC TJIAMEHH OT paboTaroIINX (POPCYHOK.

PacnpuiBaHue TONIMBA B POTALMOHHBIX (POPCYHKAX MPOUCXOAUT IMOJ ACHCTBUEM IICH-
TPOOEKHON CHIIBI, CO3aBaeéMOil PacCHbUIMTENEM, BPAIAIOIIUMCS ¢ OOJBIION YaCTOTON BpalleHHs
(~ 5000 06/MuH). A perynupoBaHue — IyTeM U3MEHEHUs OTKPBITHS KJIallaHa, TOJBOSIIErO TOILUIH-

Ba K (hOpCYHKeE.

Aemomamu3uposannvlie mOnoYHblE A2PE2aAmbol

1 — UCTIOJIHUTENBHBINA MEXAaHU3M
(UM);

2 — BO3AYyIIHAs 3aCJIOHKA;

3 — DIIEKTPOJIBUTATEb;

4 — BEHTWIATOD;

5 — dorosnemenr; T I @— ————
6 — TpanchopMaTop 3aXKUraHUS; \

7 — TOIUIUBHAs TPYOa; ‘
8 — BEeKTPOIbI;

9 — pabouee coruio;

10 — 1OTIOJIHUTENBLHOE COILIIO;

11, 12 — 3neKTpOMarHuTHHIE KJla-
NaHa;

13 — TOIIIMBOIIOIOT PEBATEIIB;

14 — cMOTpOBO¥ I'J1a30K;

15 — TOoIIMBHEIN Hacoc;

16 — ToruBHAs TpyO6a 0OpaTHOTO CIIMBA;

17 — TOTUTMBHBINA QUIIBTD;

18 — BcachIBaroOIUii TOMIUBHBINA TPYyOOIIPOBOI.

Tonnueo-cpopCyHOYHbIA
arperar "MoHapx"

Ha pucynke nokaszano TonouHoe yctpoiictBo tuna «MoHapx» ¢upmsl «BaiicxaynT». Ilo-
NOOHBIE TOPENKU, 3aPEKOMEHI0BaBIINe ceOs KaKk OYeHb YAauHOE KOHCTPYKTUBHOE pEIIeHUE, HC-
MOJIB3YIOTCS HA CyJaxX Ha MPOTSHKEHUU Oosiee yeThipex AecsaTuieTwil. [[pon3BoauTensHOCTh Tope-
1ok «MoHapx» cocTaBisieT 5 — 925 kr/4. Takol MIMPOKUIA [UATIA30H MO3BOJISET UCTIOIB30BaTh X B
KOTJIaX BCEBO3MOKHBIX MOIIIHOCTEH 1 HA3HAYCHUI.
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VYrpaBieHue TOMOYHBIM YCTPOHCTBOM OCYIIECTBIISETCS aBTOMAaTHYECKH, OoOecreunBas
IIOCJIEIOBATEILHOE BBHINIOJHEHUE ONEpAllUii B 3aBUCUMOCTH OT CUTHAJIOB PEJie JaBJEHUs Iapa, yc-
TaHOBJICHHBIX Ha KoTie. Harpumep, ecnu naBieHue B KOTJIE IOHU3UTCS 10 3apaHee YCTAaHOBIJIEHHO-
IO 3HA4YEHUs, BKIIOUUTCS 3JIeKTpoaBUrareib 3. M1 BMecTe ¢ HUM HauyHYyT paboTaTh 3aKperuieHHbIe
Ha €ro BaJly BEHTUJIATOP 4 U TOIUIMBHBIN Hacoc /5. OAHOBPEMEHHO BKIIIOUUTCS B PaOOTY AJIEKTPH-
yeckuil TorummBonogorpesatens /3. Ilocie oOs3aTenbHOM BEHTHISAIMM TONKU B TEYCHHE 3 MHH.
(Ipu epBUYHOM pO3KUTE (POPCYHKH) IPU KOTOPOM BO3AYILIHAS 3aCIOHKA 2 OyJeT MOJHOCTBIO OT-
KpbITa, BKJIIOUUTCS B paboTy cuctema ynpaieHus poxura Gopcynku. Ilepssie 20 — 30 cexyHn (B
3aBHCUMOCTH OT HACTPOUKU CHCTEMBI M MCIOJIb3YEMOIO TOIUIMBA) MPOBOAUTCS ITATHOE BEHTUIIH-
poBaHue TONKH. TOIUIMBHBINA HacOC Yepe3 CBOM 30JI0THUK OyJeT 3a0MpaTh TOIUIMBO U3 PACXOIHOM
[UCTEPHBI TI0 TpybompoBoay /8 uepe3 ¢mibtp /7. TorumBo OyaeT 4acTUYHO MPOKAYMBATHCS HA
cJIUB (Masblii KPYT peUPKYJISALUN) U YaCTHYHO Yepe3 TpyOy 7, MOJIOCTh coria 9, OTKPBITHIN AJIeK-
TPOMAarHuTHBIN KjanaH /2, TpyOy /6 BO BCachIBAIOLIYI0 MarucTpaib (OOJBIION KPYr pelUpKyIIs-
un). [lo moctwkennn TpedyeMoiil TemMreparypsl TOIUIMBA U OKOHYAHUW BEHTWIALUU TOIKU BKIIIO-
YUTCS TpaHC(HOPMATOP 3aKUTaHUs 6, 3aKpoeTcs KiamnaH /2 U NPUKPOETCs BO3AYIIHAs 3aCIOHKa 2.
ITockoJbKy CIMB TOILIMBA YEPE3 COILIO 9 MPEKPATUTCS, TOIUIMBO O/ BO3IECHCTBUEM CBOETO JaBlle-
HUS OTOKMET MOPILEHEK 3alI0PHOTO KJalaHa colula 9, HalpaBUTCS K paclpeAeauTelnto (110 KOHCT-
PYKLMU MACHTUYEH PACIBUIMBAIOIIEMY YCTPOHWCTBY MEXaHMUYECKOW IIEHTPOOESKHOM (HOPCYHKH) U
BOCIUIAMEHUTCS OT IYI'M 3M1EKTpoAOB &. VMCNOTHUTENbHBIM MEXaHNU3M [/ OTKPOET BO3IYLIHYIO 3a-
CJIOHKY 2 MpPONOPLMOHAIBHO KOJMYECTBY TOILIMBA, [T0JaBaeMoro Kk comty 9. dorosnemMeHT 5, Boc-
NPUHSAB CBET OT (hakena, OTKIIOYUT TpaHchopMmarop 3akuranus 6. Ecnu 3axuraHusi TOIUIMBA HE
NPOU30UIET (U3-3a MOMaJAaHUs BOJIbI, HU3KOTO JIaBJIeHUs TOIUIMBA U T.II.), TO M0 CUTHATY OT (OTO-
HJIEMEHTA 3JIEKTPOMArHUTHBIN KJanaH /2 OTKpPOeTCs U TOIUIMBO YiIeT Ha OONBIION KPYr pelupKy-
JAUUU. 3aTeM BECh LIUKJI PO3KUTA C NIPEABAPUTENBHON BEHTUIISILMEN IOBTOPUTHCSI BHOBB. Eciin He
IIPOM30MJET TOBTOPHOTO PO3KUTa, TO CUCTEMA OCTAHOBUTCS (OTKpoOeTcs KiamaH /2, OTKIYHUTCA
NUTaHUE Ha TpaHc(HOpMaATOp 3aKHUTaHUs 6 U OTKIIOYUTCS JIEKTPOJBUTATENb 3) M BKIIOUUTCS 3BY-
KOBasl U CBETOBAsI CUTHAJIN3ALINS.

Ecnu nmpousoiier nposai 1no JaBjieHUIO Napa (Pe3Ko YBEITUUUTCS pacxXol mapa U3 KOoTia
Ha MOTpeOUTeNn), AaBJICHHE B KOTJIE yHaJeT HUXKE HACTPOEYHOTO 3HAYEHMS, TO JIOMOJHUTEIHHO
BKJIIOUUTCS B paboTy como /0, Ay 4ero OTKPOETCs 3JIEKTPOMArHUTHBIM KianaH //, U TOMJIMBO
OyzeT OTHOBpEMEHHO NoJiaBaTbcs Ha 00a coruta. VIcmoaHUTEeNbHbIM MeXaHu3M / TOBEpHET 3aciOH-
Ky 2 17 yBeIMYEHUS 10/1a4M Bo3ayxa. Bocmamenenue Tomimsa u3 coria /() mpousoineT ot da-
Kena yxke paboTarolero coruia 9.

[Tpu nogbeme naBieHUs napa B KOTJIE A0 3a/JaHHOTO 3HaueHUs (0OBIYHO HIDKE pabodero
naBnenus mapa B kotie Ha 0,1 — 0,3 kr/cm®) comno 0 mpekpariaer paGotath (k1ana I/ 3akpoert-
cs1), 3aCJIOHKA 2 BEpHETCs B UCXOJIHOE MOJIOKEHHUE (Kak mpu paboTe Ha ogHOM coruie). [Ipu goctu-
XKEHUU paboyvero JaBjieHUS B KOTJE TOIJIMBHO-(QOPCYHOUHBIM arperaT OTKIIOYMUTCS. 3aTe€M, €Clu
JIaBJIEHUE B KOTJIE MOHU3UTCS JI0 3apaHee YCTaHOBJIEHHOI'O 3HAYEHUs, BECh LIUKI pabOThl (POPCYHKHU
noBTopsiercs. U Tak npojospkaeTcs Bce BpeMs paboThl KOTIa.

JUis BU3yaJIbHOTO KOHTPOJISL 32 MPOLIECCOM TOpeHHs (KOHTPOJIS 3a IUlaMeHeM (Qakena)
IIPEyCMOTPEH CMOTPOBOI I'1a30K /4.

47



§13

Taroayrsesbie yerpoiictBa CIIK

YcroitunBoe ropeHre TOIUIMBa HEBO3MOXKHO 0€3 HeMPEephIBHOTO MOBOA BO3yXa K o4ary
ropeHust (¢axeiy) U HEMPEPHIBHOTO OTBOJA T'a3000pa3HBIX MPOIYKTOB ropeHus. Ilo rasoxomam
IIPOAYKTHI CTOPaHUs OTBOASTCS U3 TOIIKH, a [0 BO3AYXOIIPOBOJAM — II0JAETCS BO3YX.

[Tepemerienue mo0oro o0beMa raza Uil BO3AyXa HEBO3MOXKHO Oe3 JEHCTBHUS WM BO3-
JEeWCTBUS, KaKuX MO0 CUI n3BHE. BenencTBue pa3iuyHON MIIOTHOCTH FOPSYHUX M 00Jiee XOJI0JHBIX
ra3oB U BO3JyXa BO3HHMKAET ecmecmeenHas maza. I1lpn moMOIU pas3siIUYHBIX TATONYTHEBBIX YCT-
POMCTB BO3MOXHO IPUHYAUTEIBHOE NIEPEMELICHUE ITI0TOKA — BEHTHWIATOPOB, 3’KEKTOPOB, IBIMOCO-
COB U T.J.

[Tpu cBOEM mepeABMKEHUH 10 Ta30BO3AyXONPOBOAAM BO3JyX, HJIM I'a3 BCTPEYAeT HA CBO-
€M JIBIKCHUU Pa3IMYHbIC CONPOTHUBIICHHS: BHE3AIHbIE N3MEHEHHs CEYCHHUS Ia30X0/a, TOBOPOTHI,
Tpenus. [ng ux npeomosneHuss HeoOX0AUMO 3aTPaTUTh KaKylO-TO SHEpPruio. B KoTenbHOM arperare
HE00X0AUMO JTOOUTHCS TAKOTrO, YTOOBI IIepeMellleHre IIOTOKOB BO3/yXa U ra3oB MO HEMY, TpeOoBa-
JI0 KaK MOKHO MEHBIIIETO pacxoja 3Toi sHepruu. 1 B To xe BpeMsi HeOOXOAUMO JOOUTHCS MaKCH-
MaJIbHOM TerIonepeaun OT Ta30B K NOBEPXHOCTH Harpena.

Jlnsi mpeooIeHnsl CONTPOTHUBIICHHUS B BO3AYLIHO-Ta30BOM TPAaKTe JOJDKHA ObITH obecre-
YeHHA, Kakasi TU00 U3 08UNICYUUX CUIL — FTO WIIH:
1. Camorsra (ecTecTBEHHas TSra).
2. HckyccTBeHHOE NyThE (BEHTUIIATOP).
3. HckyccTBeHHas Tara (JpIMOCOC, TApOCTPYHHBIHN 35KEKTOD).

Camomsea 6o3nukaem u3-3a pazHocmell NIOMHOCMel ammocghepno2o 6030yxa u ObLMO-

6bix 2a306. OHa 3aBUCHUT OT BBICOTHI JBIMOBOM TPYOBI (paccTosiHuE OT caMOi HUKHEN (POPCYHKHU 10
cpesa TpyObl).

Cuny msaeu (Wi pa3pspkeHHEe) B KOTEIbHOM MpPaKTHKE

7 B . i U3MEpSIOT  mscomepamu  (uiu  OugghepenyuanvHbimu

manomempamu). 3to U — obpa3Has TpyOka, 3amoJHEHHas

NOJKpalleHHOH  BOJOM (i JIydiield  BUAMMOCTH),

Z 3aKpeIuieHHas Ha IUIaHKe co ImKanoi. OIuH KOoHel TpyOKu

MOJICOEIMHEH K Ta30XoAdy, IpYroil coolrmieH ¢ atmocdepoit

MalIMHHOTO oTneneHus. Ecaum o06a komena Ttaromepa

N 3 Y MOJICOCIMHATE K KaKUM-TMOO JBYM TOYKaM Ta30xoja, TO
\ \ pasHOCTh YpPOBHEH OyleT ompeAessTh COMPOTUBIEHUE 3TOTO
N y4acTKa MEXIY IBYMs TOUKAMHU MOKITIOYCHHS.
Cunoit Tsaru (paspsbkeHueM) S Ha3bIBalOT Pa3HOCTh
F i MEXly 0apOMETPUUECKUM JaBICHHEM B 1 CTaTUYEeCKUM JaB-
0 e i -1-0  nenmem p Brazoxone, T.e.

S=B-p (Mm. 600. cm.) unu (Mm. pm. cm.), OTKyAa
cTaTnueckoe (a0CONIIOTHOE) TaBICHHE B Ta30X0/I€:

p=B-§
(Cnpasxa: kec/cm’ = 736 mm. pm. cm. = 10 000 mm. 600. cm. = 0,981 6ap.)

Ecan, HanpuMep, oOKa3aHue TAroMepa, MOAKIIYEHHOr0 K ra3oxony,
cocTaBAT S = 10 MM. pT. CT.,

a 0apoMeTpHUYecKoe JaBJICHUe

B =750 MM .pT. CT.,

TO a0COTIOTHOE JaBJICHHE I'a30B B 3TOM TOYKe ra30xoia:

p =750 —-10=740 mm. pT. CT.
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MHora ucnosb3yloT He PErucTpUpYIOIINE WM PETUCTPUPYIOIIUE MEMOpaHHBIE TATOME-
pbl, paboTarolye Ha IPUHIUIIE TIepeMenIeHHsI MEMOpPaHbl M CBSI3aHHOW ¢ HEH CTPENKU MOJ JEHCT-
BHUEM M3MEpsIEMOM Cuilbl. Perncrpupyromue Taromepbl Iporu3BOIAT OTHOBPEMEHHO 3aIlUCh I10Ka3a-
HUW HA JICHTY.

JUi onpeneneHusl BETMYUHBI CaMOTSTH (ECTECTBEHHOW TATH) KOTJa JOILYyCTUM, YTO ropsi-
4ue ra3bl BHYTPHY I'a30X0/a KoTia (CM. puc.) 2 UMEIOT OJIMHAKOBYIO BO BCEX TOUYKaX TEMIIEPATYPY U
3aHMMAIOT MPOCTPAHCTBO, OTpaHMUEHHOE ceueHussMU ) — 0 u [ — [, T.e. OT MOJa TOIIKH JI0 Cpe3a
IBIMOBOM TpyOBl. JlaBneHue ropsiunx ra3oB B cedyeHuu () — () Ha HEKOTOPYIO Mowaaky F oyner Hy.
(kre/M?), Tae: H — BbicoTa Ta3oxoa (M), a . — IIOTHOCTh Ta3oB (KI/MY).

C nmpyroif CTOpPOHBI, Ha 3Ty XK€ MIOIMAAKy F Oyaer HeHCTBOBATH JABICHHE XOJIOIHOTO
BO3yXa, paBHOE Hy, , (rae Hyy, — IIOTHOCTD XOJIOIHOTO BO3AYXa, kec/M’). T.K. Jre > 7., TO BO3AYX
OyZeT BBITECHITH TOPSYUE ra3bl U3 Ta30xo/a ¢ cuion 7 Kre/m? (v, mm. 600. cm.).

CnenoBarenbHO:

Tc = ny.e. - HJ)Z
Huiu:

Tc = H (J)x.e. - J)e)

Bennuuny 7T, Ha3bIBaIOT CUNOU eCMECMBEHHOU mAU, AT CAMOMALOU.

W3 cka3aHHOTO BBILIE SICHO, YO CULA eCIecmeeH ol mazu byoem mem 6onvule, uem Gbl-
we ObIMosas mpyba, Hudce memMnepamypa HapyIHCHo2o 8030yxa u evluie memnepamypa 2azos. Ho
MHOT/Ia, (YTO Yallle BCEro) KOHCTPYKTUBHBIMU YCIOBHSIMH ITOCTPOHKHU CyJIHa BbICOTa TPYOBI Orpa-
HuurBaetcs. [1oaToMy caMoTsra He MOXKET MPEOA0JIETh BCE CONPOTUBIICHUS ra30X0/a (0 4YeM roBo-
PHIIOCH paHee), MOITOMY IPUXOJUTCS YCTAaHABIMBAThH PA3IMUHbIC TATOYyTHEBbIE YCTPOIMCTBA.

Jymusé. OcymecTBIsIeTCsl KOTEIbHBIM BEHTHIATOPOM. [IpHBOI — 3/I€KTpOABUraTeNH, pell-
KO TIapOBbIE TYpPOUHBI. DIEKTPOIBUTATENH C 2 — 3 CKOPOCTSAMU, KOJTHYECTBO BO3/1yXa PEryIupyeTcs
JPOCCENbHBIMH 3aCJIOHKaMU Ha BCACHIBAHUH.

Buimsaoicnas msaea (MCKycCTBeHHas1). J[pIMOCOCHI, B OCHOBHOM YCTaHaBJIMBAIOT Ha Iacca-
JKUPCKUX cyAax (Ui OTBOJA ABIMOBBIX T'a30B OT TPYOBI KAK MOXKHO JalbIle OT MaiyObl). A TaKxke,
€CII Ha KOTJIC YCTAaHOBJICHBI POTAIIMOHHBIE (DOPCYHKHU — Ui CO3JaHUS Pa3psDKEHUS B TOIKE KOTIIA
pu JeMOHTaxke (POPCYHKH MPH paboTaromeM Kotie. J{bIMOCOCHl — JIEKTPO-BBITSKHbIE BEHTUIIATO-
PBl WM MapOCTPYHHBIE 3KEKTOPHI (IMOJBOJUMBINA Map ¢ OOJBIION CKOPOCTHIO YBIIEKAET 3a co00i
JIBIMOBBIE Ta3bl, CO3[aBasi B TONKE W B ra3oxoje paspsbkeHue). Hedocmamox napocmpyiinbix
90KceKmopos — 6e3BO3BPATHBIC MOTEPU Mapa, U, KaK CIeJICTBUE — MOTEPU KOTIOBOM BOJBIL.

K snekrpoBeHTMIATOpaM HEOOX0IMMO 00palaTh ocoboe BHUMaHUE, T.K. OHU pabOTaoT B
CJIO’KHBIX YCIIOBHSIX TOPSAYHMX T'a30B M MPOJAYKTaX HETOJIHOTO CrOpPaHHUs TOTUIMBA.

Cmewannas msaea. OIHOBpEMEHHOE AyThe (IS MOJAaYM BO3JyXa B TOIIKY Ha TOPEHHUE) U
JBIMOCOC — /711 Y/laJIeHUs Ta30B U3 TOIKH.

®aHLbl Ta30X0J0B U BO3YXOBOIOB IOJI’)KHBI obecrnieunBaTh AOCTAaTOYHYIO T'CPpMCHTUY-
HOCTb U NpCAOTBpalllaTb YTCUYKH BO3yXa UJIK I'a30B. CreHku ra3oxoJ0oB U BO3YXOBOJOB I'pg4Cro
BO3yXa M30JIMPYIOT CHICIIUAJIbBHBIMU 0JIOKaMM W3 COBEIHUTTA JIHOO HIOBCJIMTTA, U IMOKPBIBAKOT HUX
TOHKOJIHCTOBOH CTalbIO.

HpI/I MOHTAaXX€ ra3oxo0B U BO3AyXOBOJI0OB HGO6XOI[I/IMO npeaycMaTrpmuBaTtb BO3SMOXXHOCTb
ux CBOGOI[HOFO TCIJIOBOI'O paClInpCHUS.

B YK conpoTuBieHue ra3oxo/ia mpeoaoiaeBaeTcs Mo BO3ACHCTBHEM H30BITOYHOTO JaB-
nenwusi, orpadorasmux B '/l razos (Berxiomn ['/1).

PaCCMOTpI/IM HCKOTOPBIC CHUCTCMBI
moJBoJa BO3ayXxa B TOIIKH BOI[OTPY6HBIX
KOTJIOB:
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@) KOmenbHblll 6eHMUNAMOP NoOdem 8030YX HeNOCPeOCMBEeHHO K (hOpCyHKam Komad. ITo Hauboee
MPOCTOH crtoco0, TpeOyeT MUHUMAIIbHBIX KalTUTAIbHBIX 3aTpar.

Henocrarku:
1. Tak Kak KOXXyX KOTJIa OKa3bIBAaeTCs HE3aIIMIIICHHBIM, BO3MOXKHBI ITPOTeUKH raza B MO.
2. Koxyx KoT/Ia moJBep»eH KOpoOJIeHHIO B OOJIbINEH CTENEHH, YeM B cilydae crocoba 2), T.K.
OTCYTCTBYET OXJIQXKJCHHUE €r0 BO3JyXOM, IMPOXOJSIIUM Yepe3 MEXOOIIHMBOUYHOE MPOCTPaH-
CTBO.

0) npedvloywas cucmema OONOIHEeHA ObLMOCOCOM, YCMAHOBIEHHbIM 8 ObIMOX00e KOMIA.
Henocratku: TpyaHOCTh 00eCcTiedeHUsT HaIS)KHOM pabOThI IbIMOCOCA U €T0 MPUBO/IA.

8) «3akpeimoe» MO, 6x00 6 komopoe ocyujecmensiemcs uepe3 cneyuanvhsii mavoyp. B
HACTOSIIEE BPEMs PEIKO BCTPEYaeTCsl Ha CyAax Toprosoro ¢uiora, T.K. gaBieHue B MO JOJKHO
obITh He Bhie 5 Klla (Bblme BpeqHO A7 30pOBbs YeNIOBEKa), BCTPEUACTCS HA TOJIBKO KOpabisx
BMC.

2) 8030yX K popCcyHKam nooaemcs Oymve8blM 6eHMUNAMOPOM Yepe3 2-X CLOUHYI0 00uUs-
Ky KOMa, Komei Moxcem Oblmb 00NOIHUMENbHO 000PY008aH ObIMOCOCOM.

0) U e) npaKkmuuecKy He UCNONb3VIOm, UIU UCnob3yiom Ha mownsix I'K, koz0a npedvse-
JIAIOMCS NOBbIUUEHHbIE MPeDOBAHUSA K K.N.O. KOMIA.
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§ 14

Apmartypa u KUII CIIK

Ha3znayeHnne U KOHCTPYKIMS

I1o tpeboBauuio Perucrpa Best apMaTypa KOTIIa JIOJDKHA:

1. VYcranaBnuBaThcs Ha TNPHUBAPHBIX MaTpyOKax, INTYHEpax MM IMPHUBApHIIIAX C

GbnaHmamu.

2. YcTaHOBKa IITYLEPOB JAOMYyCKaeTCs MPU AUaMeTpe mpoxoa He 6onee 15 mm.
3. Ilpu ¢maHIIeBOM COSAMHEHUU HA MIMIIbKAX JUIMHA TIOJTHOW pe3bObl IIMIICK, BXO-
AAIUX B TCJIO MPUBApPHIIIA, JOJDKHA OBITH HE MEHBIIIE HAapy>XHOTI'0 IUaMeTpa pe3b-

OBl INITWIBKH.

4. Bcs apmarypa KoTu1a (110 napy) J10JKHA U3TOTaBIMBATLCS U3 CTaJIH.
Ha xomnax ¢ pabouumu napamempamu napa: dasienue e 6onee 10 Kke/em’ u memnepa-
mypa ue b6oaee 200°C, paspewiaemcs yCmanasiueams apmamypy, U3eomosieHHYI0 U3 Gbl-
COKONPOUHO20 YYy2YHA, HO NpuU YCI08UU Ymo ouamemp npoxooa e npesviutaem 200 mm.,
KpOMe apmamypbl napoe02zo NPOCHpPancmed.

Y

W
Q

o N\ U
=]
"]
(Na]

3

10

Cxema pacnoJOKeHHs apMartypbl
Ha MapoBoM KOTje

K apmamype naposo2o npocmpancmea komaia omuocamces:

1. CronopHslii Ki1amnax.

2. IlpenoxpaHUTENbHBIN KiIalaH.

3. Bo3aymnsiil knanan. CiiyxuT AJist:

a) BBIITYCKa BO3JlyXa M3 MapoOBOTO KOJUIEKTOpA MpPH 3arojHe-
HUM €0 BOJIOM;

0) pu BBOJE KOTJA B JEHCTBHE — JIOJDKEH OBITH OTKPBIT, 3a-
KPBIBAIOT, KOT/Ia U3 HETO HAYHET BBIXOJAUTH Map;

B) IIPU MOCTAHOBKE KOTJIa HA «MOKPOE» XpaHEHUE — 3aKpbIBa-
IOT, KOT'/Ia U3 HETO0 HAaYMHAET BBIXOJIUTH BOJIA;

I') IPU OCYLIEHUH KOTJIa JJIs1 OCMOTpPa UM PEMOHTA — JUISL CO-
OOIIEHHUs KOTIa ¢ aTMOC(EPOii.

4. Knanana k manomerpam (mo tpeboBanuto IIpasun Peructpa
KOTEJI I0JIKEH UMETh HE MEHee 2-X MAaHOMETPOB).

5. Knanana nins KUIT u CAP.

K apmamype 60051020 npocmpancmea Komia OmHOCAMCA:

6. IlutarenpHble KnamaHbl (MO mpaBuiam Perucrpa KOTibI
JOJKHBI MUMETh HE MEHEE 2-X HE3aBUCHUMBIX IUTATENIbHBIX
CHUCTEM).

7. Knanan BepxHero npojyBaHus (s yJaJIE€HHs C 3e€pKaia

UCTIapEHHUSI IJIABAIOIIUX MPUMECEH U II1aMa).
8. Knnanan HM»kHEro npoayBaHus (715 yAaJIEHUs U3 KOTJIa OCEBILETO 1IaMa).
9. Knanan anst or6opa mpo0.
10. Kianan ocymieHust (ycTaHaBIMBaeTCS B CaMOW HIDKHEH TOYKE BOJASHOTO KOJIJIEKTOPA).
11. Kianana k BojioykazaTelnbHbIM IprOopam (ctekia Kinnrepa).

Apmarypa cucmem numanus u npooyeaHusi KOTIOB MOXET ObITh CTalbHOM, OPOH30BOM
win natyHHo#. Eciu st 060paboTKu MUTaTeIbHON BOJIbI BBOAATCS IIEI0YHM HE HEMOCPEICTBEHHO B
KOTeJl, @ B TEILIbI SIIMK, TO KJIAalaHbl U KPaHbl apMaTypbl, COIPUKACAIOLIUECA CO ILIEIO0YHON BO-
JI0H, PEKOMEHIYeTCsl 3rOTaBIMBATh M3 OJIOBSIHUCTOM OpOH3bI, HE COJEp)Kallei IIMHKA, KOTOPBIN
OBICTPO pa3beaaeTCs MEIOYHBIMUA PACTBOPAMH.
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HpI/I IIOATOTOBKE KOTJIa K HCﬁCTBHIO BCC IMIapOBbIC KJIAIIaHbl HA KOTJIC U MAPOIIPOBOAAX He-
0b6x00uMo creza CMpOHYymb HA omKpvlmue BO n30eKaHue UX 3aKUMa IIpu OIporpCBaH U OCTABUTH
HX 3aKPBITBIMH — HC 00KHMas.

Cmonopnuiu knanau

CayxuT ams cooOIIeHHsT KOTa ¢ MaporpoBOIOM, Yepe3 KOTOPBIM map oTOUpaeTcs K mo-
Tpeburensim. Ha maponeperpeBaresne KoTiia 00s3aTeNIbHO JIOJKEH YCTAaHABIMBATHCS CBOM CTOMOP-
HBIW KJIanaH.

CronopHble KianaHa IODKHBI MMETh JUCTAaHLIMOHHOE YIIPaBJIIEHHE B BUJE BAJIUKOBOIO
(kapaHHOTO) MPUBOJA (IOMUMO MECTHOTO), BBIHECEHHOTO M3 MAIIMHHOTO OTAeNeHus. OObIYHO B
paiioHe BepXHeil maxyObl, IIaBHOE YCIOBUE — HA 2IAGHYIO UL 8blule 2NA6HOU NaALyObl.

[To nmpuHIMIy AEHCTBUS MOTYT OBITH 3alIOPHBIMHU (Tapeika M IUTOK KECTKO COEIMHEHBI
MeX]ly co00il) 1 HEBO3BPAaTHO-3aIOPHBIMH (Tapelika U MITOK He KECTKO COCAMHEHBl MEXIy CO-
60i1). BoBIIMHCTBO KIaMaHOB — HEBO3BPATHO-3aII0OPHBIE, Y HUX MOJIBEM TAPENIKU MPOUCXOAUT O]
BO3/ICHiCTBMEM Ha He€ JaBiieHus mapa B kotie. [lo KOHCTpyKUIuu MOTYT OBITh IPOXOAHBIMU U YT-
JIOBBIMH.

Ha Gapabane oruerpyOHOTO KOTJa MIOTIAHJCKOIO THIA, OOBIYHO YCTAHABJIMBAIOT CTO-
MOPHBINA KJIalaH YIJIOBOIO TUIA CO CTAJIbHBIM JHMTHIM KOPIYCOM M 3allPeCCOBAHHBIM OpPOH30BBIM
raHe3oM. bpoH3oBas Tapenka kianaHa cHabeHa XBOocToBUKOM. IIITok kiianaHa, UMEIONINI BUHTO-
BOU IIPUBOJ, COEUHAETCS C TAPEJIKOU C IOMOILBIO TaliKU U CyXapeu.

OmKpwi6ams cMonopHblll KIanax Heooxo0uMo meodienHo, He meHee 15 munym.

Krnanan MoeT OTKpbIBaThCA 10J] JaBICHHUEM I1apa CHU3Y Ha TapeiKy B TOM cllydae, €Clli
LITOK KJIallaHa MOIHAT. 3aKpbIBAETCs KJalaH IIPH OMYCKAaHUU IITOKA. Y AIMHEHHBIM KBaJpaT IITOKA
clienaH Julsl PUCOEINHEHUS IUCTaHIIMOHHOTO TIPUBO/JIA.

['He310 kiamaHa MOXeT ObITh M3TOTOBJICHO, KaK M Tapelika KjarnaHa U3 HepKaBerolen
CTaJIM U 3aIIPECCOBAHO B KOPITYC (/17151 BOJOTPYOHBIX KOTJIOB).

am 1 — ¢naney kpennenus Kk npusapvluty HA NAPOBOOSIHOM
i KOJLIeKmope KOmiad,
. D 2 — 2He300 Kianaua,
@%_ l S, 3 — umoil cmanbHOU KOpnyc,
£ ¢ A% 4 — c80000HO 3aKpenieHHas MapeKa Klanaua,
AR - 5 — wmok knanaua;
I\
/ 2N 6 — Maxo8uK;
0 4] o o o
T | A 7 — KpoHWmellH ¢ pe3bh08oU 6MYIKOU;
2 ‘_i 8 — canvHuK ¢ HANCUMHOU 8MYIKOU;
J = - 9 9 — KpblKa (6epXHss YACMb) KIANAHA,
£ Wi 10 — naponumosas npokiaoka
1 7 NN p p .
| ‘.§‘ N /?
s | y
A / |
& T
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% £5 ?:';- N
) =
7 Dainl /mmnt
Y ; g
f\ i‘ ,
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Yraceo#d  HEeBO3BpPaTHO-3anop-
HBI CTONOPHBLIH Kiaanad

Ilpeooxpanumenvruvle kK1anaua

Cayxat i obecrieuenus: 6e3onacHoit paboTel koTiaa. OHM aBTOMAaTHYECKU COPACHIBAIOT
M30BITOK Mapa (B BECTOBYIO TpyOy) U YBEIHMUYEHUH €r0 AaBJICHHS BbIIIE paboyvero.

KOTIIBI C HOBEPXHOCTBIO HArpesa Gosee 12 M” IOKHBI HMETh [BA IPEJOXPAHHTEILHBIX
KJjanaHa. s KOTJIOB ¢ maponpor3BOAUTEIBHOCTBIO (pacueTHOi) Menee | 1/4 mapa u qia YK noc-
TAaTOYHO UMETh OJIUH MPEIOXPAHUTEIbHBIN KIIanaH.
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[IpenoxpanuTenbHbIe KianaHa JTOJKHBI UMETh TPOCUKOBBIN MPUBOJT 111 UX TUCTAHIIMOH-
HOro moipbiBa U3 MO (HEMOCPEACTBEHHO Y KOTJA) U ¢ BepXHEH nanyOs! (TTITaBHOM WM BBIIIIE T1aB-
HO manyOs1). Eciiu koTen o0opyoBaH maporneperpeBaTeneM, TO Ha HeM JOJDKEH OBbITh JOTMOJTHH-
TENhHO YCTAHOBJIEH OJUH MPEJOXPAHUTENbHBINA KIamaH. JTOT KIAMaH JO0DKEH OBITh OTPEryIHpO-
BaH TaKuM 00pa3oM, 4TOOBI OH OMKPbIBANCA panbuie, YeEM TPEIOXPAHUTEILHBIN KiIanaH, yCTaHOB-
JICHHBII Ha MapoOBOM KOJUIEKTOpE KOTJa. B MpOTHBHOM cilydyae mpH MOAPHIBE KJanaHa, YCTaHOB-
JICHHOTO Ha KOTJIe, uepe3 maporeperpeBaTesb He Oy1eT NPOXOAUTh Map, YTO MOXKET BI3BATh Iepe-
I'PEB U NOBPEXKACHNUE 3MEEBUKA I1apOTIEPErPEBATEIIS.

[To xOHCTPYKIMH OBIBAIOT MPAMOJACHCTBYIOIINE U HENps-
MOTO JAEHCTBHUS.

IlpsamMoro nencTBus:

1- mapenxa cobcmeenno Kianama;

2 — KpviwiKa (6epxHas 4acms Kanaua),
3 — npyoscuna;

4 — 6epxHss mapenka NpysHCUHbL,

z 3§ 5 —wmok;
al % 6 — NPUIICUMHAS Pe2YTUPOBOUHAS BMYIKA,
% ’ :@ g 7 — CbeMHblU KOINAK;

8 — uexa wmoxa;
9 — niomba Pecucmpa;
10 — pviyae 0ns noodpviea Kianaua epyuHyIo (CéA3aH ¢ KOANnd-

KOM).

IIpu npeBsIlICHUN 3aJAHHOTO JABJICHUS I1apa B KOTJIE TapeiKa Kila-
aHa, MmpeoaoJjicBas HATSXKCHUC IPYKUHBI, IO/ HeﬁCTBHeM JaBJIC-
HUJA TTapa MoAHUMACTCA, U H30BITOK apa BBIITYCKACTCA YCPE3 Mapo-
Crwoensii  npaworeiicrsyo-  OTBOJSILIIMM TPyOOIIpoBOJ (BecToBYIO TpyOy) B atmocdepy. [locne

WiK# TIpeAOXPAHHTENbHbIH KnanaH o
CHMIXCHUSA NAaBJICHHUA IMapa B KOTJIC A0 3aJaHHOIO, IOJ JACHCTBUCM

IIPYKUHBI KJIAllaH 3aKpPOeTCs.

Jlia nozpeiBa KilallaHa BPY4YHYIO MMEETCS IPUBOJ C pplyaroM /(), KOTOpBIN CBsI3aH CO
CBEMHBIM KoJmakoM. lIpu moBopoTe peldara Kojmak IOJHUMETCS U, BO3ACUCTBYS 4epe3 4eKy Ha
IITOK, MIOJHUMAET TapesIKy COOCTBEHHO KJIalaHa.

HenpsiMoro nercTBus:

[TpumeHsieTcsl y KOTJIOB C BBICOKOHM MapoNpOU3BOIUTEIHHOCTBIO U BBHICOKMM pPaboYuM
JaBJICHUEM, T.K. TapelKka KianaHa JOJDKHA OBbITh OOJBINEro JuaMeTpa U UMETh 00JIee KECTKYIO
MPYKUHY, KOTOpasi MaJIOUyBCTBUTENIbHA K PETYJIUPOBKE.

CocTouT Kak Obl U3 IBYX KJIAMaHOB — UMITYTLCHOT'O U COOCTBEHHO MPEI0XPAHUTEIHHOTO.

MIynsCHBIN KJTammaH U3rOTOBIIEH HA HEOOIbIINE JUAMETPHI POX0/1a, TIOITOMY B HEM YC-
TAQHOBJICHA MPYXXUHA HEOOJBIIOTO JTUAMETPA U CPABHUTEIILHO HEXECTKasl, MOJAIOIIAsACS PEeryiH-
pOBKE.

[To KOHCTpYKUMH Mano, YEM OTIMYAETCA OT NPSIMOJACHCTBYIOMIETO NPEAOXPAHUTEIHLHOIO
knanana. OTIMYNe JHIIL B TOM, YTO MPHU MOAPHIBE KJIamaHa map OTBOJUTCS HE B aTMocdepy, a Tmo-
CTyHaeT B IIOPIIHEBYIO IOJIOCTh IPEIOXPAHUTEIBHOIO KianaHa. /laBiieHHWE OT HMMIYJbCHOTO
KIamaHa 5 mepenaeTcs o UMIYJIbCHOMY TPYOOIIPOBOY B MOJOCTh Hal nopuiHeM UM (ucnonHu-
TenpbHOro MexanusMma). Ilockoneky auamerp nopiras UM Gosnbiiie quamerpa Tapenkud [ mpeno-
XpaHUTEJIBHOrO KJIallaHa, MOPILIEeHb IPEOJ0JIEBACT COMPOTUBJICHUE MPYXKUHBI 3 UM KIalaH
oTkpoercs. Korna naBienuie B KOTJIE CHUBUTCS JJO YCTAHOBOYHOTO JaBJICHUS, UMIYJIbCHBIN KIlanaH
5 3akpoercs, naBineHue B nosocty MMM ynanert, u kiianad / 1oJ AEHCTBHEM IPY)KMHBI 3 3aKpOET-
Ccsl.
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Ilo mpebosanuto Pecucmpa nipeqoXpaHUTEIbHBIE Kia-
MaHa KOTJIOB PETYIUPYIOT TaK, YTOOBI MAKCUMAIBHOE JaBIICHUE
IPU UX aBTOMAaTHYECKOM TOJPHIBE He npesviuiaio pabouee 0as-
nenue 6 komue 6onee wem na 10 %.

B cootserctBue ¢ I[I7O CIIK BTOpoW KiamaH KOTJa
(KOTOpBIA HE IUIOMOMpYETCSl) PEKOMEHAYETCS pPEeryIupoBaTh
Tak, 4TOObl MX MAaKCHUMAalIbHOE JaBIIEHUE TPU UX aBTOMATHYe-
CKOM TOJIPbIBE HE MPEBBIMIAN0 padoyee AaBlieHUE Ha:

- 1,05 ona komnog ¢ pabouum dasnenuem oo 1 Mlla;
- 1,03 ona komnog ¢ pabouum dasnenuem 6onee 1 Mlla.
[lo Pecucmpy Jlnotioa niis oenempyOHbIX KOMI08 Kila-
MaHbl JOJKHBI MOAPHIBATHCS MPHU MPEBBINICHUU pabovero 1aB-
1 — Tapeska npeioXpaHHTENbHOIQ KJjganada; 2— 0
Nopileb cngo,lBHrareJm;_H — npy®uua; 4 — JieHust B KOTiIe He 6osee 3%.
ﬁrad:);bgﬂ::ggggggnxpcoao&ig HMITYJIbCHLIH Rild- Ilo oxOHYAaHWU HCOBITAHUSA (HOBLIH_IGHI/II/I JaBJICHUS B
’ KOTJIE BbIIIE pabovyero) OAMH M3 KIANAHOB, IUIOMOMpYET HH-
cnekTop Perucrpa (Bo nzbexxaHue mopKaTus KIamaHOB WieHAMHU
MalTMHHOW KOMaH/IbI JIJIsl TIOBBIIIICHUS TABJICHUS B KOTJIE).

Jl7is yMEHbIIIEHUSI TIOTEePh JTUCTUILIATA MPU PETYIHPOBAHUU MPEABAPUTEIHHOE PETYIHPO-
BaHHE MOKHO TIPOW3BOIUTH B TOKAPHON MacCTEPCKOM MpU MOMOIIIH CKATOT'O BO3IyXa.

C uenpro obecrnieueHusi 6€30MacHON pabOTHI KOTJIAa B JKCIUTYyaTAIMOHHBIX YCIOBHUSX IMPHU
MIEPBOM TObEME Tapa MOCje TAKOW PEryJIupOBKH MPOBEPSIOT JaBJICHUE, TPH KOTOPOM HAYMHAETCS
[IUTICHUE KIJIAMIaHOB.

IToxpeiBaTh IPEIOXPAHUTEIBHBIE KJIAIIAHA BPYYHYIO C MECTHOIO IIOCTa Y KOTJIa PEKOMEH-
IyeTcs pa3 B CYTKM IS IPEAOTBPALLEHUS 3AJIMIIAHNS TAPEIIKU B CEJUIE.

OO0un pas 6 mecsy HeobX00UMO NoOPbIBAMb UX 8 NPUCYMCIMBUU Cl. MEXAHUKA C COCMAG-
JIeHUeM COOmEemcmeyue20 akma u ¢ 3anucbio 6 6axmeHHOM MAWUHHOM JCYPHANE C YKA3AHUEeM
0aGeHUs. OMKPLIMUA-3aKPLIMUAL.

[TpenoxpanuTtenbHbIe KIamaHbl JOHKHBI OBICTPO OTKPBIBATHCS, BO BpeMs IEHCTBUS OCTa-
BaThCS OTKPBITHIMU U IIJIOTHO, 0€3 CTyKa, CAAUTCS Ha THE3/a MOCje CHIKEHUS JIaBJICHUs B KOTJIE JI0
pabouero. /[ns 3Toro Hy>xHO 3a00THTBCS O COXPaHEHUU MEPBOHAYAIBHBIX Pa3MEpPOB KJIAllaHa MpU
ero pemoHte. Ecim rHe3no kiamaHa OyAeT 3HAUMTENBHO PACTOYEHO, TO JaBJIeHHE Iapa Ha HEro
JOJKHO OyZeT BO3pacTH JJIsl €ro MOoJpbIBa. JTO MoTpedyeT Oojiee CHIIBHOTO 3aKaTUsl MPY>KUHBI,
YTO HE BCET/a BBIIIOJHUMO.

[Ipomycku mperoXpaHUTEIBHOIO KiallaHa MOTYT BO3HUKHYTBH IIPU Pa3beJaHUU WM 3a-
OouHax Ha pabouYMX MOBEPXHOCTX, NMEPEKOCE OT HEPABHOMEPHOTO 3akaTus (hIaHLEBBIX OOJTOB.
HMHoraa npomnycky BOZHUKAIOT IIPU KOPPO3UM MIIM TPELIMHAX B CTEHKAaX KOpITlyca KJlallaHa.

JKenarenpHO ycTaHaBIMBAaTh B HIDKHEH 4YacTH KOPILyca IPEIOXPAHUTEIBHOIO KJlalaHa
JpeHa)KHble TPYObI /Ui CBOOOJHOIO CTEKaHUsI CKOHJIEHCHPOBABIIETOCs Iapa B KOpIyce KiamaHa
MIOCJIE €r0 OTKPBITHUU — 3aKPBITUH (TPYObI HE TOJKHBI UMETh KiianaHoB). [Ipu 3acopenuu Tpyo BO3-
MOXKHBI II€perpy3Ka KiaraHa, [OBPEKICHUS B PE3yJbTaTe I'MAPABINYECKUX yIapOB, KOPPO3Us U
3aelaHU€ KIIalaHa.

IIpyn HennoOTHOM IMMOCAAKU TapelIKM B THE3N0 KIAllaHa HAx0 IPUTEPETh WIA NPOTOYUTH
KJIallaH, COXpaHss 10 BO3MOKHOCTU HEU3MEHHBIM JUaMeETp THE3/a.

IIpenoxpanuTenbHble KialaHa IPUTUPAIOT MALIMHHBIM MAaciIOM C TOITYEHBIM CTEKJIOM
WJIY OYEHb MEJIKOW IPUTUPOYHOU MACTOM.

Ilumamenvhole kn1anana

IIutatenpHbIe KiamaHa NpeaAHa3HAYCHbl JId TIIUTAHUS KOTJIA Bomoii. B kauecTtBe
MMUTATCIbHBIX HACOCOB Ha CyldaX HNPUMCHAKOT HACOCHI MOPIIHEBLIC U LIeHTpO6e)KHLIC C
QJICKTPONIPHUBOJIOM U IMAPOIPOBOJIOM. Ha kaxaom KOTjI€ JOJKHBI OBITh YCTAaHOBJICHBI [Ba
MMUTATCIIbHBIX KJIallaHa B JIBYX HC3dBUCUMbBIX CUCTCMaAX.
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IIuTaTenpHBIN KiallaH COCTOMT W3 ABYX KJIAIlAaHOB (JOImyc-
KaeTcsl pa3MelIeHne B OJHOM KOpIIyCe): pa3oO0IIUTeIbHOro
1 (yctaHaBIMBaeTCs HENOCPEICTBEHHO Ha KOTJIE) U HEBO3-
BpatHOro 3 (yCTaHABIMBAETCs IeEpe] pa3oOIIUTEIbHBIM).
PazoOummrenbHblil KamaH Mo KOHCTPYKLIUH MOXKET OBITh
3allOpHBIM M HEBO3BpaTHO-3allopHbIM. HazHaueHue HEBO3-
BPAaTHOT'O KJallaHa — He J1aTh BOJIE BO3BPATUTCS OOpaTHO U3
KOTJIa TIpY OCTaHOBKE MHUTATEJbHOro Hacoca. Ero ocoOeH-
HOCTb — OTCyTCTBHE IITOKa. Hampammistomuii nanen 2 u
pebpa 4 cmyxkaT AN HAaOpaBiICHUs JIBWKCHUS KIIANaHa.
[TurarenbHbI HACOC JOJDKEH CO3/1aBaTh JABJIEHUE OOJIbIIE

PasofuurensHuit # HEBO3BPATHBII
nuraTefbHble KaalaHsl YeM OaBJICHUEC B KOTJIC. Bo;[a noAXOAUT CHU3Y IO KJIaIllaH U

OTKPBIBACT €IO. C MPCKpAICHUCM IMO0Ja4X BOJbI KJIallaH Ca-
MOCTOSATCIIBHO 3aKPbIBACTCA IO IICﬁCTBHGM JaBJICHHUA BOABI B KOTIJIC.

YK M0KeT UMEeTh TOJIbKO OAMH UTATENbHBIN HEBO3BPATHO-3aI0PHBIN KJIalaH.

Kpanwl sepxnezo u nuscne2o npooyeamuis

Bo Bpemst paboThl KOTIIa B BOASIHOM IIPOCTPAHCTBE ero Oapabana (6apabaHOB) MOCTENECH-
HO HAKaIUIMBAETCsI MAcJIO U IIJIaM, a COJICHOCTh BOJIbI B KOTJIC ITOBBIIIAETCS.

YroObl MpeaoTBpPATUTh 3arps3HEHHE IMOBEPXHOCTH HArpeBa, HEoOXOoAMMa peryispHas
NPOJyBKa, T.€. YAaJICHUE U3 KOTJa 3a OOPT Cy/lHa YacTH BOJIbI BMECTE C PACTBOPEHHBIMHU B HEH CO-
JISIMH U OTJIOKECHUSIMHU.

Macnsabie 00pa3oBaHus, INIOTHOCTh KOTOPBIX MEHBIIE, YeM IUIOT-

N HOCTb KOTJIOBOH BOJIbI, CKAaIUTMBAIOTCS y 3epKajia UCIIApEHus; UX yaa-
: = JSIFOT BEPXHUM NpojayBaHueM. bonee Tsokensie 06pa3zoBaHus (LU1am),
: i oceJlalolie B HUKHEHW 4acTH OOYKU OrHETPYOHOro KOTJa WM B BO-
R s rﬂ JSTHOM KOJUIEKTOpE (KOJUIEKTOpax) BOJOTPYOHOTO KOTJIA, YIAJSIOT

HWDKHUM TIPOJTyBaHUEM.
N ' Kpanwr eepxmnezo npooyeanus BBITIOJHSAIOT OOBIYHBIMU 3a-
MNOPHBIMH WJIM JPOCCEIbHO-3AMOPHBIMH, T.K. UMM TOJb3YIOTCS BO
BpeMs paboThl KOTJIa M OHU JOJDKHBI 00€CHeUUTh CHUXKEHHE JaBlie-
HUS TIPOJlyBaeMoil BoJIbI 10 atMochepHoro aasiaeHus. Tapesnka apoc-
CEeJIbHO-3alIOPHOT0  KJIallaHa MMeeT KOHYCHYIo dopmy. Jpoccenupo-
Kpau vepxiero npoiysa-  BaHME NPOMCXOAMT B 3a30PE MEXKJy THE3JOM M KOHYCHOM 9acThio
TapEeNKH.

YacTo BMECTO KJIAalaHOB YCTaHABIUBAIOT NPOOKOBble KpaHbl, T.K. MONAJaHUE KYCOUYKOB
TBEP/IOM HAKUIIM TMOJI KJIATIaH HE MO3BOJUT €My IMOJHOCTBIO 3aKPBITHCSA U Map € BOAOIN MOXET OBbITh
BBIIYThI U3 KOTJIA (0CO00 ATO KacaeTcsi HUYKHETO MPOAyBaHUs).

Ot KpaHa BepXHEro MpoyBaHUs BHYTPH KOTJa UIET TpyOa BEpXHEro MpoayBaHMs, KOTO-
past IpeCTaBIsAeT cOO0H OOBIYHYIO IMIMHIPUYECKYIO TPYOy ¢ 00pallieHHBIMU BBEPX OTBEPCTHIMH.
TpyOy ycranaBnuBaroT Ha HYB (HanHu3mmii ypoBeHb BOJIbI) MJIM HEMHOTO HIXKE €TO0.

Ecnu tpyba BepxHero npoayBanus ycraHosieHa mexay HYB u PYB (pabounii ypoBeHb
BOJIbI), TO MEpeJl MPOAYBKOM KOTIa Ha0 YOeUThCS B TOM, YTO YPOBEHb BOJIbI HE MeHee yeM Ha 50
+ 100 MM BblIIlI€ IPUEMHBIX OTBEPCTHH TPyObl, HHaYe BMECTO BOABI U3 KOTJa OyJeT yAasAThes map.
[TonoxxeHune BepxHeil KPOMKU TPyObl BEpXHETO MPOAYBaHUS PEKOMEHYETCS OTMETUTh yKa3aTeleM
Ha BOJIOMEPHOM CTEKIIE.

Tpybul nudcne2o npoodyeanus, pa3MeIeHHbIE B HIDKHEH 0apabaHOB OTHETPYOHBIX KOTJIOB
WIA B BOJSHBIX KOJIJIGKTOpPaxX BOJOTPYOHBIX KOTJIOB, MPEACTABIIAIOT COOON TakKe OObIYHBIE IH-
JUHJpUYECKHE TPYOBI € 3ariyIIeHHbIM KOHIIOM U C OTBEPCTHSIMHU 10 UX HUXKHEH oOpasyromeil mo-
BEPXHOCTH.

‘\ \J
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CyMMapHOe ceueHHe 3TUX OTBEPCTHIl He JOJKHO IMPEBBIIATh CEUEHHE TPYObl HMKHETro
IpoAyBaHHs. B IpOTHBHOM cilyyae MpH MPOJYyBaHUAX KOTIA BO3HUKAIOT OMACHBIE ISl IPOYHOCTH
¢nanneB ¥ TpyO rUIPaBINYECKUE TOTYKU U BUOPAIIH.

Jln1st BO3MOKHOCTH HOPMAJIHOTO MPOYBaHMsI KOTJIA MIPU TTOJHOM pabodeM J1aBJICHUH Ma-
pa oJbKHA OBITH YCTaHOBJIEHA JpocceibHas TpyOa, y KOTOPO cyMMapHas IUIOLIaab BCEX OTBEp-
cTuii (quaMeTpoM 5 + 8 MM) AJIS pUeMa [ulaMa He MPEBHIIIAET MOJOBUHBI TIONEPEYHOTO CEUCHUS
TpyObl HMKHETO IpoaAyBaHUA. [IpOTSIKEHHOCTH APOCCENbHOM TpYOBl AOJDKHA OBITH HE MeHee 2/3
JUTMHBI KOJIJIEKTOpa miu 6apabana.

B kauecTtBe KPAHO8 HUJICHE2O npoc)yeaﬂwl MNPpUMCHAIOT HpO6KOBHe HJIM TMCKOBBIC KpaHBbI.

1 — 3anneunux, ne NO36ONAIOWUL CHAMb PbIYAZ 8 OMKPLIMOM
NONOJACEHUU KPAHA,

2 — pviuae;

3 — ynjiomuumenvHulil CATbHUK C KPLIUKOU

4 — kopnyc;

5 — npooxa;

6 — Quxcupyrowuii 6uHm ¢ 2atikou.

CpeMHYyI0 PYKOSTKY y KpaHa HUXHETrO IPOJYyBaHUS
MO>KHO CHSATh TOJIBKO IPHU IOJHOCTBIO 3aKPBITOM KpaHe T.K. 3a-
IUIEYHUK [ HE MO3BOJSET €€ CHATh B OTKPBITOM IOJIOKEHHH,
4TOOBI HE 3a0bITh 00 OTKPBHITOM KpaHE U HE YINYCTUTh BOJY U3
KOoTia. PyKOSATKY M3roTaBIMBaIOT YyIJIMHEHHONW M PacCIOjIararoT
e€ Tak, 4T0Obl OHA B OTKPBHITOM IOJIOKEHUH KpaHa MpHBJIEKaIa K
ce0e BHUMaHUE (Halpumep, B MPOXOJIE).

KpaH HuxHETro NpPOAYBaHHA

Boooykazamenvhvie npubopwi

Kaxapiii CIIK MOXHO HaJeXHO SKCIUTyaTUPOBATh TOJIBKO NPU OMIPEAECIEHHOM YPOBHE
HaxoIAIIeNCcs B HEM BOJBI.

Paznmuuator nannusmmii (HYB) u HauBbictiunii (BYB) nonmyckaembie ypoBHU BOobI. Pabo-
YUl YPOBEHB BOJIbI PACIIOIAraeTCsl IPUMEPHO MTOCPEINHE MEK Y HUMU.

HVYB onpenensiercs n3 He0OX0AUMOCTH OXJIAXKIEHUsI BOJOH Hanbojee BBICOKO pacIoio-
JKEHHBIX 4aCTel IMOBEPXHOCTHU Harpesa KOTJIa, T.€. IPEeJOTBpalleHus neperpesa Merainna. BYB or-
paHnuMBaeTcss HeOOXOAMMBIM OOBEMOM MApOBOrO MPOCTPAHCTBA, JAOCTATOYHBIM ISl OTICICHHS
BJIaTH OT Iapa.

Kaxnapiit koten caadxen ykazamenem HYB, a unornga PYB u BYB. Vka3zarens usroras-
JIMBAIOT B BUJIE IIypyTa (TaK Ha3bIBAEMOI'O «OTHEBOTO LIYpyIa)») UM INIACTUHKU C PUCKOM U MpOY-
HO MPUKPEIUIAIOT K HApyKHOU OBEPXHOCTH OapabaHa KOTia (HEe 3aKphIBAeTCs U30JISIHEH ).

B BonoTpyOHbIX KoTax HYB ycranaBnmuBarot Ha 150 MM BbIle BEpXHUX KPOMOK Hanbo-
Jiee BBICOKO PACIIOJIOKEHHBIX OMYCKHBIX TPYO.

Taxoke ypoBeHb BOJIbI B KOTJIE KOHTPOJIUPYIOT C MOMOIIbIO MPOOHBIX KPaHOB (U1 BOJIO-
TpYOHBIX KOTJIOB He0Os3aTeNbHO). OcHempyOHblli Komen 00NdHCeH uUMems He MeHee 08YX NpoOHbIX
kpanos. Ock HWXKHEro KpaHa pacnosiaraerca Ha HYB, oce Bepxnero ma BYB. Ilpu ycranoske
TpeTbero kpana - mexzay BYB u HYB.

Kadcowiti komen 0ondicen umems He meHee 08yX 6000YKA3AMENbHBIX NPUOOPOS.

HwxHuii kpail mpopesu i CTeksia BOJOYKa3aTeabHOTro Mpubopa J0JDKEeH OBITh pacio-
noxxeH Boiie HYB He meHee yem Ha 50 MM 1 He MeHee 150 MM HaJ BbICIIEH TOUYKOM MOBEPXHOCTHU
HarpeBa. To pacCTOSIHUE JI0JDKHO COXPaHAThCSA IMPU KpeHe 10 5° Ha J11000i 60pT.

IIpu pacnosyioKeHU KOJUIEKTOPOB MOINEPEK CYAHA B KAKIOM KOHLE KOJUIEKTOPA JOJDKEH
OBITh YCTAHOBJIEH CAaMOCTOSITEIIbHBIN BOJOYKa3aTeIbHbIN NPHOOP.
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BopoykazarenbHblii mpubop AEHCTBYET MO MPUHLHUIY COOOIIAIONIUXCS COCYAOB — €ro
BEPXHIS YacTh COCJMHEHA C MApOBBIM MPOCTPAHCTBOM KOTJIA, & HWXKHSSL C BOASHBIM MPOCTPAHCT-
BOM KOTJIA.

BopoykasarenbHplii npuOop € TJIOCKMM CTEKJIOM (CTEKIO
Knunrepa) coctout us:

1 - ene3z00 pamxu;

2 - wnunbKu,

3 - npoknaoku;

4 - naockoe cmekno;

5 - onpasa (nepedmnss uacmo npudbopa),

6 - 3anopHvlll KpaH npooysanusi 80001,

7 - 3anopHulil causHou (noo naumel KO) kpan npodysanusi;
8 - 3anopHvlil Kpan npooysanus napom,

BopoykasarenbHble mpuOOpbl YCTaHABIMBAIOTCS CO CTOPO-
HBI IIepeHero (pOHTA KOTJIA IIPU XOPOIIEM OCBEICHHH.
BHyTpeHHss IOBEPXHOCTh CTEKJIa 4 UMeeT NapajlIe/IbHbIE
Boroykasareib ¢ KpaHaMu NPU3MATHYECKUE KaHABKH (PMCKH), YTO CIOCOOCTBYET Yer-
KOl BUAMMOCTH YPOBHS BOJbI Ojaronaps pazHomy Ko3ddu-
[UEHTY MpenoMieHus dyda. [Ipu 5ToM Boga KaxeTcsl TEMHOM, a map — cepedpucteim. [Ipu padote
KOTJIa YPOBEHB BOJIbI B CTEKJIE IOJKEH K0JIEOAThCS («IBIIIATHY).

HenoaBmxHbI ypOBeHb CBHUJICTEIBCTBYET O 3aCOPEHHM KaHAJIOB BOJOYyKaszarTens, JIMOo
KaHaBOK (PUCOK) CTekJa. B 3TOM cilyyae CTEKIIO MpOayBatOT, OTKPbIBasi CHavYajIa HUKHUN CITYCKHOU
7 KpaH npubopa, a 3aTeM [oo4epeTHO KpaHbl, COOOIIAIOIMe BOJIOYKa3aTelb C MaPOBBIM U BOSTHBIM
IIPOCTPAHCTBAMH.

TpyOsl U1 IPOAYBKH OTBOJAAT MOA IUIUTHI KOoTenbHOro oTnenenus (KO).

[Tpu ycTaHOBKE KpaHOB IOCJE PEMOHTA HEOOXOAUMO CIEAMTH 3a TE€M, YTOObI B HOpMaJlb-
HOM TI0JIOKEHUH (TTapOBOM U BOASHOM KpaHbI OTKPBITHI, @ IPOAYBOYHBINA — 3aKpBIT) OHU ObLIU HA-

npasiexvl 6epmuKaiIbHO 6HU3. B dTOM cilydae MCKIKYAaeTCsl CaMOIPOU3BOIIb-

1 HO€ OTKPBITHE KJIANIaHOB M3-3a BUOpAIMM KOTJIa U BUOpALMU PEIIeTOK M IIaT-
12 lome| 10 bopm MO.
ollle! ¢ s paBHOMEpPHOTrO OOXKaTusl MPOKJIAJ0K BOJOMEPHOIO CTEKJIa MOCie
8 pPEMOHTa PEKOMEHyeTcsl 00KHMMaTh raiiku B MOCIIEOBATENbHOCTH, MMOKa3aH-
4 19|©] 2 ot Ha pucyHKe.
1 1g||et s
5 lollllo] 7 IIpooysky soooykazamenvbHo20 npubopa ciedyem npogooums Ciedyiouum 00-
pasom:
§ @81 I a) oTKpHITH HIKHUII KJIATIAH OPOYBAHHS BOJOMEPHON KOJNOHKH;

0) 3aKpbITh MAPOBOI KJIallaH BOJIOMEPHOM KOJIOHKU;

Cxema obxarns B) OTKPBITH TIAPOBO# KJIAllaH U 3aTE€M 3aKPbITh BOISHOM KiIalaH;

') OTKPBITh BOJSHOM KJIallaH, a 3aT€M 3aKpbITh KJaraH MpoJyBaHUS BOJOMEp-
HOM KOJIOHKH, IIOCJIE YEerO YPOBEHb BOJIbI B BOJIOYKA3aTEIIbHOM MHPUOOpE JO0JKEH YCTAaHOBUTHCS B
HOpMaJIbHOE T0JI0KEHHE (HECKOJIBKO BBIIIIE, YEM JI0 ITPOYBaHUS).
Ilepen npoayBanuem cienyer OTKIIOUUTH Y'Y, eciau 3T0 NpeayCMOTPEHO MHCTPYKLUEH
I10 DKCILTyaTallH.

Hucmanyuonnvie (cnuoicennvie) ykazamenu yposua (AVY)
HOPUMEHSIOT JJIs1 TOT0, YTOOBI MOYKHO OBLJIO BECTH HAOJIOIEHUE 32
YPOBHEM BO/Ibl HE TOJBKO C MECTHOTO MyJIbTa YIPaBJIECHUS KOTJIA,
HO 1 u3 LIIY. OHM ABISAIOTCS JOMOJHUTENBHBIMU K LITATHBIM
BO/IOYKa3aTeJIsIM.

YerpoiictBo npencrasiser coboit U — oOpa3Hyto TpyOy, HIKHSSA
4acTh KOTOPOW 3aloJIHEeHa CHelUalbHOM MHIMKATOPHOM KHIKO-
CTBIO (TsDKenee BOJbI) KpacHOTO LBETa, KOTOpask HE CMELINBAETCs
¢ Bojoi. TpybOa, cBsizaHHasi ¢ MapoOBBIM NPOCTPAHCTBOM KOTJIA
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3aIl0JIHEHAa KOHJEHCATOM M MMEET HEM3O0JIMPOBAHHBIN KOHIEHCAMOHHBIN COCYy, KOTOPBII IOCTO-
SIHHO 3aI10JIHEH KOH/IEHCATOM.
W3nuuiky Bozbl U3-3a KOHJAEGHCAIMY [1apa WM U3MEHEHMs YPOBHS BOJABI B KOTJIE CTEKAIOT
yepe3 Neperopoaky B Apyryo Tpyoy. 1o Tpyda coenmHeHa ¢ BOASHBIM NIPOCTPAHCTBOM KOTIIA, 10-
3TOMY YPOBEHb BOJIbI B HEMl TOYHO COOTBETCTBYET YPOBHIO BOJIbI B KOTIIE.
YcioBre paBHOBECHUS CUCTEMbBI MOXKET OBITh ITPH COONIIOICHUN YCIIOBUS, UTO:

xd+yD=xd+yD

IJIe: X ¥ ) — BBICOTA CTOJIOOB KOTIIOBOM BOJIBI B KosieHax U — oOpa3Hoit
TpYOBI;

d v D — IIOTHOCTh COOTBETCTBEHHO BOJIbl M MHAUKATOPHOMN
KUIKOCTH, Ke/M’.

W3 ycnoBust paBHOBECHS CIIEIyeT, YTO YPOBEHb BOJBI B CHXKEHHOM BOJIOyKa3atene Oyaer
M3MEHSTHCS B 3aBUCHMOCTH OT YPOBHS BOJBI B KojieHe U — 00pa3HOil TpyObl, COEIMHEHHOM C BOJIS-
HBIM IIPOCTPAHCTBOM KOTJIA.

[Tpu nmoBBINIEHUN YPOBHS BOJBI B KOTJIE YBEIMYUTCS BHICOTA CTOJIOA BOJBI B TPyOe, U3-3a
YEro MOBBIIAETCA AABJIEHUE HA IOBEPXHOCTh UHIMKATOPHOM )KUIKOCTH, IO3TOMY YPOBEHb B BOJO-
ykazatene (pacnonoxxeHHoM B L{ITY) mogaumercs, u, HA0OOOPOT, CHU3UTCS NMPU YMEHBIIICHUH YPOB-
Hsl BOJBI B KOTJIE.

BonpimuM JO0CTOMHCTBOM TMCTAaHIIMOHHOTO YKa3aTess SBISETCS TO, YTO Onarojaps MpH-
MEHEHHIO OKPAIIEHHOM KMIKOCTH MOYKHO HEMEJICHHO OMPEAEIUTh YPOBEHb BOAbI (MM €ro OTCYT-
CTBHE), YTO HE BCETJIa MOXHO CAENaTh MPU UCTIOIB30BAHUHU TOIBKO BOJIBI.
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§ 15

DyTepoBKa KOTJIA

O6myposka — 3TO NU3OJSALMS TOIKH, BHIIIOJHEHHAs B BUJE KJIaJKU U3 OTHEYHOPHOT'O KUP-
nu4a. BHyTpeHHss yacTh 0OMYpPOBKH TONKH, 0OpalieHHas K (hakery, Ha3bIBaeTCA (hymeposKol.

OOMypoBKa TOIKH KOTJIa HEOOX0AUMA JJIsl U30JISALUH TOPSYNX Ta30B OT HAPYKHOHM Cpebl
1 obecrieyeHus INIOTHOCTH, UCKITIOYAIOIIEeH MMOICOCH BO3IyXa MM BEIOMBaHUE Ia30B.

Martepuanbl, mpuMeHsieMbIe 11 0OMYPOBKH (HM30JISIIIMH), TOJDKHBI 001a1aTh HU3KOH Tem-
JIOTIPOBOJTHOCTBIO, MUHUMAJIbHON TUTPOCKOMUYHOCTHIO, MAJIBIM OOBEMHBIM BECOM, JOCTAaTOYHOU
MEXaHMUYECKOW MPOYHOCTBIO U TIABHOE — mMeMnepamypocmoukocmsio (CIOCOOHOCTh MaTepuaia
BBIJIEP)KUBATh 0€3 CyIIECTBEHHOI'O HApyIIEHUs] BHYTPEHHEH CTPYKTYpBl PE3KHE MOBTOPHBIE KOJIE-
OaHus TeMIeparyp).

B cootBercTBuu ¢ npaswiaMu Peructpa remneparypa HapyXKHOHU IIOBEPXHOCTH U30JISLUU
KOTJIa He A0JbKHA npeBbimath 50°C, a moBepXHOCTH H30JSIUU TpyOompoBoaoB — 60°C.

TornouyHslit 00bEM BKIIOUAET B ceOsl MOBEPXHOCTH HArpeBa, CTEHKHU TOIIKU U 100 (HUKHAS
YacTh TOIKH).

Marepuansl, o0najaronie BbICOKOW TeMIepaTypOCTOHKOCTBIO, T.€. BBLAEPKUBATH BBICO-
kue temnepatypsl (y 'K ~ 1650° C) u ocraBaTscsi B TBEp/IOM COCTOSIHUM - Ha3bIBAIOTCS O2HEYNop-
HuiMu. B BOTOTPYOHBIX KOTIIaX OTHEYHOPHBIE MATEPUAIBI M U30JISLIUIO IPUMEHSIOT IS

1. 3amuThl KOXKyXa KOTJIa OT Ieperpesa u ieopMaluu.

2. YMeHBIICHHUS TeIUIOBBIX OTEPh U 00eCeueHUsI TPUEMIIEMOM I 00CTyKHBatoIIe-
o MepcoHaa TeMIepaTypbl HApYKHBIX MOBEPXHOCTEH KOTJIA.

3. 3amuThl OT meperpeBa yacTei KOJIEKTOPOB KOTJa.

Jis 0OMypOBKM HPUMEHSIIOT MPSAMOYroJibHble WM (pacoHHBIE (I BBIKIAIKU (GypM,
bypMoBOUHBIX KoJell o popcyHku 1 BHY) mamoTHbie kupnuuu, 6J0KH U XKapoyIOpHbI OETOH.
[To Temneparype miaBieHUs IMAMOTHBIA KUPIUY JETUTCS Ha TPH KJlacca:

kaacc A — oraeynopHocts Bbiiie 2000° C, xkrace 5 — no 2000° C, xnacc B — no 1770° C.

Bce cTenku razoxo/10B KOTia U30JUPYIOT U MOKPHIBAIOT KOXKYXOM, KOTOPBIN o0OecreunBa-
eT He0OXOAUMYIO TepPMETUYHOCTh Ira30X0/10B. OOMYpPOBKY, U30JIALUIO TA30X0/I0B U KOXKYX KPEHsT
Ha KapKace, COeIMHEHHOM ¢ ()yHAaMEHTOM KOTJIa U ero 6apabaHamu.

Ecnu Ha TOpLEBBIX CTEHKaxX TOIKHM HET PaJlallMOHHBIX NMOBEPXHOCTEHN Harpesa, TO OHa
Ha3bIBACTCS HedKpanuposannou. Ecu Bce CTEHKH TONKU 00pa30BaHHBI U3 TPYO MOBEPXHOCTEN Ha-
IpeBa, TO TOIKA HA3bIBAETCS NOIHOCIbIO SKPAHUPOBAHHOLI.

B Hacrosiee BpeMsi HEIKpaHUPOBAHHBIE TOIIKA UMEIOTCS Y KOTJIOB CTapO KOHCTPYKIIMH,
a TAaK)Ke y BCIIOMOT'aTEIbHBIX KOTJIOB, 1€ IPUMEHEHUE SKPAaHOB HEXKEJIATEIbHO U3-3a YCIOKHEHUS
KOHCTPYKIIMH KOTJIA.

B HeskpaHMpPOBaHHBIX TOMKAaX OJHOM M3 OCHOBHBIX 337a4 OOCIIY>KHBAIOIIETO MepcoHaia
SBIISICTCSI PEMOHT (QyTepoBKU. [Ipu HenmpaBUWILHOW TEXHOJOTHH KIIAIKH, IPUMEHEHUN HU3KOCOPT-
HBIX OTHEYIOPOB U T.I. (PyTepOBKa MOXKET pa3pywluThes yxe uepe3 10 — 15 cyrok paboTsl KoTiaa.
[Tpu cobmoaeHn BceX HOPM U MPaBMII KJIAJAKH TOIKU, COOMIOICHUN PETYIISPHOTO MPOpUIaKTHYe-
CKOT'0 PEMOHTA KJIAJIKU CPOK CIIyObl (pyTepoBKHU cocTaBiseT 1,5 — 2 roja.

TonouHbIN PKpaH pe3KO CHUIKAET TEMIEPATYPy TOIOUYHBIX CTEH, PACIOJIOKEHHBIX 3a HUM.
Ecnu 1151 He’KpaHUPOBAaHHBIX CTEH TeMIlepaTypa MOBEPXHOCTH (PyTEpOBKH Majo 4eM OTIMYAeTCs
OT cpellHell TeMIiepaTypsl ra3oB B TOIKE, TO YCTAHOBKA SKPAHOB € OOJIBIIUM IIaroM TpyO CHIDKAeT
TeMIepaTypy oBepXHOCTH (pyrepoBkH npumepHo Ha 400° - 500°C.

[Tpu cruIOIIHOM 3KpaHe TEMIIEpaTypa CTEH 32 IKPAHOM HE MPEBBIIIAET TEMIIEPATYPhl IOBEPXHOCTU
TpyO, T.€. BMECTO JOPOTMX OTHEYHNOPHBIX MAaTepHalOB MOYKHO NMPUMEHATh OOBIYHBIE H30JISALMOH-
HBIE.

OrxeynopHsblii MaTtepuan 0OMYpPOBKHM TONKH JIOJDKEH UMETh JOCTAaTOYHYIO TEIIONPOBO/I-

HOCThb. Yem Ooubliie K03(h(HUIMEHT TEMIONPOBOAHOCTH MaTepualia, TEM paBHOMEpHEE pacipeaess-
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eTcs TeMIlepaTypa, U yMEHBINAIOTCS TeMIepaTypHble HanpsokeHHs. OCHOBHBIM MaTepHalioM s
M3TOTOBJICHUS IIAMOTHOTO (TJIMHO3EMHUCTOT0) KUPIUYA SIBISICTCS 2AUHA, COOEPHCAWAs. ANtOMUHULL
(oKuch antomunus), kpemeHn, (OKuch Kpemus) u kéapy. IlpuueM oraHeynopHble CBOWCTBA KUPIIUYA B
OCHOBHOM ONPEEISAIOTCS COAePKaHHUEM ATIOMUHUS.

Jlnist mpepoxpaHeHus: (yTepoBKH OT MPOHUKHOBEHUS I'a30B U pa3beJaHMs IaKaMu e€ 1o-
KPBIBAIOT 02HeynopHoti oomazkou. O6Ma3Kka COCTOUT U3 maMOTHOTO nopomika (80 %), miacTuaHon
riHbI (0koJ0 10 %), XxpoMoBO#t pyabl (0k0JI0 5 %) ¥ )KHIIKOTO CTEKJIa C BOJAOW - JUTsl CBSI3BIBAHUS
macchol. [lon Bo3aeiicTBuEM BBICOKMX TeMIepaTyp oOMa3ka oOpa3yeT Iia3ypb, KOTOpasi 3HaUUTENb-
HO YBEJIMYMBAET CPOK CIYKObI pyTepoBku. OOMa3Ku 0OBIYHO BOCCTAHABJIMBAIOT uepe3 3 — 6 mecs-
1eB paboTsl komia. [lepen oOma3koii GpyTepoBKY CMauMBAIOT KUAKHUM CTEKJIOM, Pa3BeICHHBIM I10O-
noJjilaM ¢ Teruioil Bojoil. CylecTByeT U rotoBble K ynoTpeOieHuto oOmasku Gupm «bpuxcumiy,
«/IPb» u n1p., nocTaBiisieMbl€ B BUJE KUIKHX IACT.

OOMa3ku BceX TUIOB NMPHUMEHSIOT TAKXKE JUII MEJIKOTO PEMOHTa (YTEpOBKH, 3aJEIKU
TPELUH, COUTHIX YIJIOB U T.1.

Paszoicuzams monky ModiCHO cpasy dice nocie HaHeceHust 0OMAa3Ku.

Cxema uzonayuu u 0OMypo6Ku IKPaAHUPOBAHHOU MONKU

Tomnounslii 5kpaH 00pa-

30BaH CIUIOUIHBIM PAJIOM TpyO J,

c marom S, = 1,02 = 1,05 d,.
TpyOsl 4 - omyckHbIE.

CranpHOH KOXYX 6

~150 OOBIYHO TOJIIMHOH 3 — 4 MM

\E CIIY’)KUT OJIHOBPEMEHHO KapKa-

oA 5 COM TOIIKM U OMBIBAETCS BO3IY-

g

xoM. HapyxHas wusomsinus BO3-

4 AYIIHBIX KaHAJIOB COCTOMUT U3

L mutoB / TommuHoH 40 — 60 MM

Hszonauus v o6MypoBKa
e e (acOect, mUIaKOBaTa, COBENUT U
ap.).

~40 ~65
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MIOJIHOCTBIO WJIM YaCTUYHO 3aKpbI-
BalOT CHEIHMAIbHON INIACTUYHOM Or-
HeyrnmopHoi oOmaskoi. Takoe «yte-
IUIGHUE» DKPAHOB CIOCOOCTBYET H
Ooyiee yCTOHUMBOMY TOpPEHHIO Ma-
3yTHOTO (hakesna NOpU MalbIX Ha-
rpy3kax Tomnku. /[l ynaep:kaHus
IUTACTUYHOM OTHEYMOpPHOH 0OMa3KH
1/ Ha TpyObl HaBapUBAIOT IIUIBEI 2
WIM IJIACTUHKU 3 W3 MaJIoyIJepo-

A

JIUCTOM CTalu.

OO6MypOBKa TOIOYHBIX 3KPaHOB

Pa3mepsl orneynopuoro kupnuua: 230x112x 65 mm (Maneiii kupnud) u 250x123x65
(6onbmIoit). B MecTax Hanbosee BEICOKMX TEMIIEpATyp KUPIUY KIAAYT IJIAIIMS, TO3TOMY TOJIIIHHA
cios nostydaercs paBHou 230 mm wnu 250 mm. Ecnu ke TOnka SKpaHUpPOBaHa, TO KUPIHY YKJIAJbI-
BAIOT Ha pedpo M TOJIIIMHA CJI0s cocTaBiseT 65 mm. Kpome TOro, UMeroTcst CTaHIapTHbIE KIMHO-
BUJIHBIE KUPITMYH (U1 TOITOYHBIX CBOJIOB U aMOpa3yp).
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JUi CHUKEHUS TeMIIEpaTypHBIX HAIIPSDKEHUH B KJIaJIKE B yIilaX TOIKU IIPEAYCMAaTPUBAIOT
COOTBETCTBYIOIUN memnepamyphbvli 3a30p W3 pacuera 5 — 8 MM Ha | NOTOHHBIM METp AJIMHBI
KJIaKU. 3a30p YIUIOTHSAIOT acOECTOBBIM IIHYPOM U cMechbio MepTens ¢ 25 — 30 % acOecToBoii BaTh
u rpadura.

[Tpu BbIcOTE CTEH Oonee 1,5 — 2 MeTpa HUKHHME KUPIHUYHU KJIaJIKU PEKOMEHIYETCsl pasrpy-
KaTh IPOMEXYTOYHOU ONOPOH, BOCIPUHHUMAIOLICH JABICHUE BEPXHEW 4acTU KIIAAKU U IIPUKpPEI-
JICHHOM K KapKacy KOTJa.

Q) 0) 'f‘w;;h 4 Kapoynopuvie  6emoHubl
M MPEJCTABISIIOT COOON TIIaCTHYHBIC
/ MacCCbl M3 OIHCYNOPHBIX MaTcpuUa-
: JIOB ¢ N0OAaBJIEHUEM TIIMHO3EMUCTO-
Snnommumensuay ro WM NOPTIAHICKOIO IIEMEHTA.
odmaska [IpeumymiectBoM OeToHA SIBIISIETCS
/ : BO3MOKHOCTh TIOJYYEHHUSI IOBEpX-
: HOCTH JIt000# (opMBbI B YyZOOCTBO
/ e peMoHTa IIyTeM BbIpe3aHus. Henoc-
7 J“:'c“ : 4 TaTOK — MEHbLIas, 4YeM Yy KUpIuya

TCPMOCTOUKOCTD.
Temmepatypuntit 3a30p st yria QyTeponkn; TeMueparyp- (DYTGPOBKa CTCH TOIIKH 3a-
HEI 3230D M Pa3rpy3oyiias OMOPa BEPTHKAALLON CTCIKI By TepoBKH BUCHUT OT Pa3MepOB TOINKH, KOJIMUe-

CTBa U KOHCTPYKLUHU TPyO U TeIuio-
BOT'0 HAIPSHKEHHSI TOTIOYHOTO 00BbeMa.

1100 monku (HUXKHSS 4acTh TONKH) OOBIYHO COCTOMUT U3 JIBYX CIIOEB KUPIHUYEH TONIMHON
50 mm, crnost uzomsiuuu TomuHOM /00 mm, acOecTOKapTOHA TOJMIIMHON 25 mm.

B nocneanee Bpemst 4acTo M3 KUPIUYEH JIENal0T TOJNBKO Moja TONKH. OcTanbHble YacTH
(byTepoBKU cOOMPAIOT M3 JUTHIX FOTOBBIX OJOKOB (O€TOHA € IMIAMOTOM MJIM TEPMOCTOMKMMHM Ha-
MOJHUTEIAMH). BIOKM 1 Kupnuuu npu HEOOXOAMMOCTH PEKYT KOPYHIOBBIM JTUCKOM U MOJATOHSIOT
Ha KOPYHJOBOM KpyTe.

Kpennenue kupnuueti u 610xo8

Kak mnpaBuino, kupnuum Kpe-
£ AT TPU TOMOIIH 60ATOB (JINOO OOMTHI
- MPOHU3BIBAIOT KMPIHUY HACKBO3b, JIMOO
OONTBHI 3aKPEIUISIOTCS B CHELHATbHBIX
BoaTosoe kpenaeiwe KApNAUeH: BbIpE3ax WM YIIyOJICHUSX KUPIIUYA).
[ITamOoTHBIE KUPIIMYHU, OETOHHBIE OJIOKU

KPEeIsIT K CTAJIbHBIM IIUTaM, 00pa3yIoIUM HapyKHYIO CTEHKY M30JISUH TONKH (KOXKYXY KOTJIA).

B o0muBKe KOTIa BBINOJHSAIOTCS KapMaHHbIE JIIOUKU JUIS AOCTYMA K railkaM U KOHTprai-
kaM 60x1ToB. Kak mpaBuiio, KpensT He Bce KUpNu4uu (Miu OJ0KH), a TOJIbKO 4yacTh ux. OcranbpHas
YacTh KJIAJKHU MOJIEP>KUBACTCA 32 CUET CBSI3YIOLIET0 pacTBOpa (MepTes).

Ha nexortopsix kotnax (Hampumep, KBI') kpensar 0osiToM Kaxablii OrHEYHOpHBIA OJIOK
(byTepoBKH, YTO 0OECIeUnBAET €€ HAJAECKHOCTh B YCIOBUSAX BUOpALMU CTEHOK TOINKHU, KAUKU CyJIHA
U T.JI., HO YCJIOXHSET KOHCTPYKIUIO (PYyTEPOBKH.

Hzonayus. Baeurnue xe yactu 0OMypOBKH, HA00OPOT, NOJKHBI UIMETh KaK MOKHO MEHb-
il KO3 GUIUEHT TEMIONPOBOAHOCTH IS YAYUIIeHHs €€ TeMIOU30JIHPYIOIIUX CBONCTB, BBICO-
KYIO IPOYHOCTh. Takke OHM JOJKHBI 00J1a/1aTh HEOOIBIION MIIOTHOCTHIO (MaJblid BEC) M HE JOJIK-
HBI OBITh TUTPOCKOTTUYHBIMH M TIOKAPOOMACHBIMH MPH JTIOOBIX TeMIIepaTypax HarpeBa. ITUM YCIO-
BUSM YIOBIETBOPSCT OUAMOMUMOBbIL Kupnuy, UMEIOIUN KodhUIueHT TeraonpoBogHoctu 0,20
— 0,26 xkxan/m uac nipu 500 - 600°.

B coBpeMeHHBIX KOTJIaxX AJis U30JALUU IPUMEHSIIOT CMECH U3 OTHEYOPHOU TIUHBI, acOe-
CTa, MarHe3uy U BapMEKYJIHTa.
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OcHOBHBIE MaTepHAaJIbI 151 U30JSAIUH: acOECTOBbIC, HPIOBEIHEBbIE U COBEIMTOBBIC TUIUTHI
(cMecu u3 Mar"e3uu U acbecra B pa3HbIX MPOMOPLUAX), & TAKXKE IIHYPHI U3 3TUX MaTEPUAIOB (IS
M30JISIUU TPYOOIIPOBOJIOB, aPMAaTYpBhI).

YacTu KOJUIEKTOPOB, OMBIBAEMbIE BO3/JYyXOM, M30JIMPYIOTCS MaTpanaMu U3 acOecTOBOM
(unm 3aMeHuTeNel acOecta) TKAHU C HAIOJHUTENEM W3 HBIOBENS WIM COBEIMTA. Marpalbl CKper-
JSIOTCSI TATYHHOU MPOBOJIOKOM, HATSIHYTOM Ha KPIOYKH, M OaHAaKaMH U3 OLIMHKOBAHHOM CTaIbHOM
MPOBOJIOKH (JINOO BUHTOBBIMH XOMyTamM). MaTpaisl MOKPBIBAIOTCS METAUTMUECKHUM KOXKYXOM.
Tonmuna TemnonsonaunonHbix matpaneB 30 — 50 mm. IIpu HE0OXOAMMOCTH MaTpalbl MOXHO
CJIOXHTb U3 IBYX CJIOEB.

[ToBepXHOCTD, MOJyIEKAILAS U30JIALUH, T0JDKHA OBITh TIIATEILHO OYMIIECHA OT PXKABUYMHBI
U I'psI3H, @ TAKXKE OKpallIeHa.

st ynoOcTBa oceudemenbCmeosanusi C6ApHLIX WB08 02HempPyOHBIX KOMI08 UX TOKPbI-
BAaIOT JIETKO YJAJIIEMBbIMU HM30JISILMOHHBIME MaTpanaMu. MaTparsl J1e/aloT U3 acOeCTOBOW TKaHU
TOJIIMHON 2 — 3 MM U 3aNOJHSIOT UX aCOECTOBBIM, COBEJIIMTOBBIM HJIM HbIOBEIUEBBIM ITOPOIIKOM.
Tonmunua marpana 25 — 50 mm. MaTpanamu MOKpHIBAIOT Takke OOYKM OTHETPYOHBIX KOTIOB. Jliist
IIPEAOXPAHECHUSA OT Pa3pyLICHUS U30JIILMIO MTOKPBIBAIOT CBEPXY JIMCTAMHU OLMHKOBAHHOIO JKe€lle3a
TONMHON [ — 2 MM, COETMHAEMBIMU MEXIy COO0H KPIOUKaMHU M CTSAHYTBIMU OaHJakaMH U3 T0JIO-
COBOH CTaly ¢ BUHTOBBIMU COeQMHEHUsIMH. MHOT/Ia acOecToBasi TKaHb apMHUPYETCs MPOBOJOYHOM
ceTkoi ¢ sueiikamu 10 — 25 mm.

VY BCeX KOTJIOB JUIs JIOCTyIla B TOIIKY WJIHA I'a30XOJbl KOTJAa MPEAYCMaTPUBAIOTCS JIIOKH,
IUIOTHO 3aKpbIBaeMble KpbIkamMd. OOMypOBKa M M30JISALIMS ITHX KpBIIIEK TaKUe K€, KaKk U OKpy-
JKAIOIIMUX CTEH TOIKHU UJIU Ia30X0a.

VYxon 3a (yrepoBKOW TONKH OYEHb BAKEH, T.K. €€ COCTOSHHUE BO MHOI'OM OIpENeNserT
BO3MO’KHOCTh (DOPCHUPOBKH U CPOK CIY>KOBI KOTJIAa MEXIY peMOHTaMu. PeMOHT pyTepoBKH cocTaB-
JISIeT 3HAYUTEIbHYIO YaCTh PACX00B [0 PEMOHTY BOJOTPYOHBIX KOTJIOB.

Bo Bpems paboTel koTia ¢pyrepoBka (0OMypoBKa) KOTJa MOJABEPraeTcs JEHCTBUIO BBICO-
KUX NIEPEMEHHBIX TEMIEPATyp, YTO BBI3BIBAET €€ TEIUIOBYIO Je(POPMALIUIO U MOXKET IIPUBECTH B BbI-
BOJly KOTJIa U3 AEUCTBUS.

Ilospeosicoenus hymeposku.:

1. TIpocaumBaromuiics B TONKY XOJIOJAHBIM BO3IAYX WJIHM TEperpeB (pyTepoBKH NpHU
M30BITOYHOM [IABJIIEHUH B TOIIKE MOTYT NPUBECTH K Oepopmayuu 0OMypOBKH U
MOBPEKACHUIO KUPIUYEH U IIBOB.

2. Dopcuposka komaa, a Takxke OBICTPOE OCmbl@aHUue MOnKU BBI3BIBAIOT HEPABHO-
MEpPHOCTb €€ pacmupeHus no toimuHe. Kak cieactBue — moBpexaeHue ¢yre-
POBKH.

3. Bwikpowusanue — pa3pylieHHE MOBEPXHOCTH CJOs, BCIEACTBUE KOHTAKTA C ILa-
MeHeM ¢akena. Takxke Bo BpeMsi MBIThS IOBEPXHOCTH HarpeBa (hyTepoBKa Mpomu-
THIBAETCS BOJIOW M €CIM pa3BOJIKAa KOTJA MPOU3BOJUTCSA OBICTPO, TO BO3MOMKHO
BBIKPOLIMBAHUE U OTCIAaUBaHUE (DYTEPOBKH.

4. Ilnakoeanue (3po3us) — pasMsrdyeHue KUPIHUYCH IO >KUIKOTO COCTOSIHUSA U3-3a
NPUCYTCTBUSI COCAMHEHUI HATPUS Ha MOBEPXHOCTH KHPIHUYEH, UMEIOIIUX BBICO-
KyI0 TeMneparypy. VICTOYHUKOM COeTMHEeHUIT HaTpusl sBJIsieTCst OO 30J1a, 00pa-
30BaBIIASICS B Pe3yJbTaTe CrOpaHMs TOILIMBA, TMOO MOpPCKas BOJa, COAepIKalasi-
cst B ToruuBe. [IpucyTcTBue HaTpusi CHIIKAET TEMIIEpaTypy IUIaBICHUS KUPITUYCH
U TOJYpPAaCIUIaBICHHBIH OTHEYIOPHBIA KUPIHY CIOJI3aeT MO HEOXJIaXJICHHBIM
CTEHKaM. 3aTeM, BCIEACTBUE IMOCTYIJICHHS OTHOCHUTENIBHO XOJIOJAHOTO BO3AyXa
JUIS COKUTAHUS TOIUIMBA, HaJl (opcyHOUHOU (pypMoii o6pazyrorcs OpoBeoOpasHbIe
HaribIBBL. [0/ BO3/IeficCTBMEM TEeMITepaTypHBIX MEPEnaoB B KOHEYHOM HTOTe (y-
TEpOBKa Pa3pyIIaeTcsl U CBAJIMBAETCS HA IMOJ TONKU. Opo3us — Hauboiiee 4yacTo
BCTpeuatoleecs nmospexaenue ¢pyrepoBku (10 60 % crmydaes).

5. [Ilospescoenue Kpennenus. N3-3a caepKUBarOIIEro JHCTBHS KPETEXHBIX O0ITOB
B KUPIIMYaX YacTO TMOSBIIIOTCS TPEIIMHBI, B KOTOPBIE TONaaaeT 30Ja, IjIaK, To-
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psiumMe ra3bl ¥ pa3pymamT GyTepoBKy. Tarke Ipu 4pe3MEpPHOM 3aTATUBaHHH 00JI-
TOB IIPU TEMIEPATYPHOM PACUIMPEHUU KHPIIMYH KPOIIATCS ¥ Pa3pyIIAIOTCA.

6. Ilonadanue 600bl Ha pacKaJCHHYIO KJaJIKy MPU T€YH TPYO Takke MPUBOIUT K
BO3HHKHOBEHUIO TPEIMH (DYTEPOBKH KOTIIA.
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§16

ITyck kot
O0cay:xxuBaHue BO BpeMs padoThI
OcHOBHBIC BU/IbI M IPUYUHBI HEUCIIPABHOCTEH
U MOBPEXKICHUS KOTJIOB

[lepen myckoM KOTJIa MOCIIE PEMOHTA UM OCBUIETELCTBOBAHUS HEOOXOMMO MPOBEPHUTD:
1. Yucrory TpyO (BHYTPH M CHapyXH), HE OCTaJIOCh JH B TpyOaxX BETOLIb WU YCT-
pOICTBA IS OUUCTKH TPYO.
2. YwucroTy OTBEpPCTUH, BEIYIIMX K BOJOYKA3aTeJIsIM M APYrHMM Hpubopam (BBIHYTh
BETOIIb U YOITHKH ).
@yTepoBKy, 0COOEHHO 3aIUIIAIONIYI0 KOJJIEKTOPHI KOTJIa.
4. TInOTHOCTH MPHJIETaHUs U YILIOTHEHHOCTH JIA30B, JIFOYKOB.

(98]

Iepeo 3anoanenuem 60001

OTKpBITH:
1. Bo3gymHsle KanaHa KoTja, IaponeperpeBareis 1 3KoOHOMaiizepa.
2. Knanana nmpoiyBaHus KOJUIEKTOPOB NapolieperpeBaTeds.
3. TlapoBsle u BOJsHBIE KJIallaHA BOIOYKA3aTENbHBIX IPHOOPOB.
4. KnanaH NoAKIIOUEHUs CUCTEMBI CUTHAJIM3ALUHU 110 YPOBHIO BOJIBI.
5. IlurarenbHble KiamnaHa.

3aKpbITh:
1. Bce xnanana npoaysanus (Bojgoykasareneii, CAP, BepxHero u HU>XKHEro npoayBa-
HUSA).

2. Knamana ocymieHust KoTia.
3. CromnopHbli KianaH.

ITociie 3TOro MOXHO 3aMOJHATH KOTEN 10 YPOBHSI, YyTh IIPEBBIIIAIOIIETO YPOBEHD IIPU KO-
TOPOM CpabaThIBACT 3aLIUTA IO YPOBHIO (KaK MPABUIIO - MEX]TYy CPEAHUM M HIKHHUM).

[lepen pozxkuroM (HOpPCyHOK YOEIUTHCS B TOM, YTO BCE CUCTEMBI YIIPABJICHUS U 3aIUTHI
HAXOZATCSI B paboueM COCTOSIHHH.

TmarenbHO IPOBEHTUIMPOBATH TOIIKY.

[Tpu nogbeMe napa B KOTJIE HEOOXOIUMO MOCIIEI0BATEIBHO POBOJAUTH CIEAYIOIIUE ONEPaIUH:
1. Ilpu nosiBineHuu napa B KOTJIE:
4 3aKpBITh BO3AYILIHBIN KIIAIaH;
¢ [IPOBEpUTH pabOTy MAaHOMETPOB;
¢ IIpOJYTh BOJOYKA3aTEIbHbIE CTEKIIA.
2. Bce Bpems noabeMa mnapa npoBepsATh JEMCTBE MAHOMETPOB, CIEAUTDH 32 YPOBHEM
BOJIBL
3. Tlo moctmkeHHUH NMOJOBUHBI paboyero AaBjeHUs Mapa MoJ0pBaTh BPYUHYIO MPeIo-
XpaHUTENbHbIE KJIanlaHa (€c/IM KJlanaHa He JIEHCTBYIOT — OCTAaHOBUTBH KOTEN, CTpa-
BUTb JIaBJICHUE JI0 aTMOC(EPHOr0 U yCTPAaHUTHh HEUCTIPABHOCTH ).
4. OmpoboBaTh B IeHCTBUN MUTATENbHBIE HACOCHI.
5. Tlo moctmxenun pabouero aaBieHUs BKIOYUTH B paboTy CAP (o maBneHuio u
YPOBHIO).

OO6cayx)rBaHue BO BpeMsi pabOThI

Bo Bpems paboTsl KOTIa HEOOXOAUMO:
1. Becrtu Habmonenue 3a paboroii mo nokazanusim KUIT.
2. Tlepuoanuecky KOHTPOJIUPOBATH:
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YPOBEHb BOJIbI, JABJICHUE U TEMIIEPATypy Mapa;
TeMIepaTypy MUTaTeIbHON BOJIBI;
TeMIepaTypy TOIUIMBA nepe GOpPCYHKOI;
TEeMIIepaTypy BO31yXa;
pacxojl BOABI M TOIUIMBA (MOBBIIEHHBIA PAacXoJ BOIBI — VMeEUKU, paspulé
mpy6,; TIOBBIIIICHHBIN PAacX0]] TOIUIMBA — MAI0 8030YXA U M.N.)
3. Heo0xoauMo mpoBOIUTH MPaBUIIbHBIA BOIHBIN pexuM (peryisipHo OpaTh BOAYy Ha
aHaJIM3bI).
4. CBOEBPEMEHHO NMPOBOAUTH BEPXHEE U HIDKHEE MIPOJIYyBaHUE, CAXKEOOTYBKY.
5. TlpoBepsTh HamexkHOCTH paboThl CAP.
6. BusyanbHO KOHTpPOJHPOBATh IBET JbIMA U3 TPYObI (I0JKEH OBITH CBETIIO-CEPHIi
WIN CBETJIO-KOPUYHEBAM ).
7. BusyanbHO KOHTPOJIMPOBATH KAUECTBO TOPEHUS MO (aKeiy:
¢ yrom KOHYCHOCTH - 6090  ((hakesn JODKEH 3am0IHATh KK MOXKHO OOJbIIHiA
00BEeM TOIKH, HO HE KacaThCsl PyTepOBKH U TPYO);
¢ 110 LIBETY JOJDKEH OBITh COJIOMEHHO-KEIThIM (Ha JIETKOM TOIUIMBE) WJIH SIp-
KO OpaHXEBBIM (Ha TSDKEJIOM).
8. Ecnu muiams ¢axena pBaHoe ¢ HCKpaMH:
¢ [CperpeB TOMINUBA,
¢ 00JIBIIOE KOJIMYECTBO MEXaHUYECKUX MPUMECEH B TOIUIMBE.
9. Ecnu apiM U3 TpyObl YEPHBIA:
¢ IJIOXO€ PacHblIMBAaHUE TOIUINBA;
4 HelpaBWIBHOE 10JI0KeHue 3aciaoHok BHY
¢ HM3KOE JaBlieHHE BO3/yXa (M3-3a HEIUIOTHOCTH B BO3/AYLIHOM TPAKTE);
¢ HEHCIPAaBHOCTb KOTEIHHOTO BEHTUIIATOPA.
10. Ecnu apiM Oenblii:
¢ u30BITOK BO3/YyXa;
4 BOJIa B TOILIUBE,
¢ pa3pbIB TPYyOOK B TOIIKE.

* & 6 o o

OCHOBHBIE BUJIbI K TPUUMHBI HEUCTIPABHOCTEN
Y TIOBPEXKICHUS KOTJIOB

1. IloBpesknenue BOAOrpeHHbIX TPYOOK (AepopManysi, IPOBHCAHUE, TPELIMHbI, Pa3pbIBbI).
Ilpuuuna:
¢ nepezpee memanna u3-3a ynycka 600bl;
¢ Hapyuwienue yupkyiayuu,
¢ omjoodiceHue HaKunu,
¢ 3aHOC Macaa u mazyma;
¢ copeHue KOKCa Ha NOGePXHOCMU MPYOOK,
¢ «uzanue» mpyook gaxenom,
¢ ¢opcuposka komna

Ipusnaru:
nosejenue OKAAunbl;

¢ noseieHUe APKUX NAMEH HA NOBEPXHOCIU MPYOOK

L 4

2. HemJI0THOCTH BAJILIIOBOYHEIX COCTMHEHUH.
lpuuuna:
¢ «npocmyoa» Komia u3-3a pe3Ko2o OXJ1AHCOeHUS 8030VXOM;
¢ Oeghexmbl 6anbYOBAHUS

Ipusnaru:
¢ noseierHue mequ
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3. JlaBjieHHe B KOTJIe majaeT.
lpuuuna:
¢ JIONHYAA 80002pelnas mpyoxa,
¢ ceuwu 8 mpyoxax
Hpusnaxu:
¢ YX00Um ypogensb 00bl U3 B000YKA3ZAMEISL,
¢ XJI0NKU 8 MONKe;
¢ Oenvlil ObiM U3 mMpyowvl

4. laB/1eHHe B KOTJIe pacTeT.

IIpuyuna:
¢ 3aKpLIM UNU 3ACOPEH UMNYAbCHBIUL KIANaH K pe2yisimopy 0asieHus napd,
umo ereuem 3a coboll bvlcmpoe KIUeHuUe 8ceX POPCYHOK (Unu yeeruye-
HUe npou3800UmMeIbHOCmu YOpCcynKu) 6e3 uzsmMeHeHUs Hazpy3Ku Komid

5. YPOBCHB BOAbI B CTEKJIC BOJOYKa3aTeJad CUJIbHO KoJ1e0JjeTcs.

Ipuuuna:
¢ conecodepaicanue Uil uei0yYHOCmsb KOMI08OU 800bl NOBLIULEHA 8 HECKOlb-
KO pa3

6. YpoBeHb BOAbI B BOAOYKA3aTeIbHBIX IPUOOPaxX OTCYTCTBYeT.

Ipuuuna:
¢ YNycK 800bl;

¢ nepenumka Komia
Ipusnaru:

¢ npu npodysanuu 6000yKasameneil yposesb He NossIsemcs (npu ynycke 60-
0bl U3 Kom.aa),

¢ npu npodyeanuu 6000yKazamenel yposeHb NOAGIAEmcs, HO ObICIMPO YX0-
oum 86epx 3a npedeivl Cmekia (npu nepenumke Komiaa)
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MeToauuyecKue YKa3aHUus AJ51 BbINOJHECHUSA
JJA00PATOPHO-NIPAKTUYECKHUX PadoT
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Boanwiii pe:xxum CIIK
BomxooopaboTka

DddexTruBHOCTE PabOTHl DY B OOJBINON CTENEHH 3aBUCHUT OT KauyeCTBA BOJIbI, UCIIOJb-
3yeMoil B KoTiIax. Bce mapocuiioBble yCTaHOBKH MOPCKHX CYZOB pabOTaloT 10 3aMKHYTOMY IHKILY,
T.€. oTpaboTaBUIMIi Map KOHJEHCUpYyeTcs B KoHAeHcaTope. KoHnmeHcar Bo3Bpariaercss 0OpaTHO B
koten. Ilpu Takoii cxeme HeM30eXKHBI YTEUKH Mapa 1 KoHaeHcaTa. Kpome Toro, map u Bosxa 6e€3B03-
BPaTHO PacXOJyIOTCSl Ha XO3SICTBEHHO-OBITOBBIE HYX/IbI, TPOAYBKY KOTJIOB U T..

Ha coBpeMEHHOM MOPCKOM CyJIHE IOTEPU KOHIEHCATa COCTABIAOT 2 — 4 % nmaponpou3Bo-
JIUTETBHOCTH KOTJIOB. [ TIOTIOJIHEHUSI KOHJIEHCaTa B CHCTEMY KOTJIOB HEOOXOIMMO BBOJUTH JI0-
0aBOYHYIO BOY, COJAEpIKaIlylo pa3nuuHble coiu. [loctynas BMecTe ¢ BOAOH BHYTPh KOTJa, HEKO-
TOpBIE U3 COJIEH MOJ ACUCTBUEM BBICOKOM TEMIIEPATYPBI NIEPEXOIAT B HEPACTBOPUMOE COCTOSIHUE.
Coun, ocenaromiye Ha BHYTPEHHHX CTEHKaxX MOBEPXHOCTH HarpeBa KOTJA, CHUXKAIOT €ro Mmapornpo-
M3BOJMTEIBHOCTD U BBI3BIBAIOT MIEPEPACXO/]] TOIJIMBA, T.K. HAKUIIb UMEET OUeHb MaJIbIi KO3 PUIm-
€HT TEIUIONIPOBOAHOCTU Kk M MOKET CTaTh MPUUYMHON aBapuu KOTJIA.

Ecnu He mpHHATE Mep, TO B MPOIECCe IKCIUTyaTalluy KOHIICHTPALKS COJIeH BHYTPU KOTIa
Oy/eT IOCTENEeHHO YBEIIMUUBATHCSA, U KOTEJ IPUACTCS OUYSHb CKOPO BBIBOJHUTH U3 KCIUTyaTanuu. B
HacTosIee BpeMst pa3padoTaHbl JOCTATOYHO COBEPIICHHBIE METO/IbI BOJHOTO PEeKUMa M BOJ00Opa-
00TKH, NMO3BOJISIOINE YBEIHMUUTH CPOK MEXk 1y KoTiioourcTkamu 10 10 000 gac.

B nmapocunoBbIX ycTaHOBKax pa3inyaroT BOAY CIEAYIOIIHUX BUJIOB:

5. Komnoeymw, naxonsuiylocss B mapooOpasylomux Tpyoax, Tpybax sKoHOMaiizepa,
KOJJICKTOpaX M JPYTrUX 3JEMEHTaX LUPKYJSIHMOHHBIX KOHTYPOB KOTJIa BO BpeMs
€ro padoThHI.

6. HHumamensnylo, NoaBaEMyI0 B KOTEJ BO BpeMsi ero paboThl U3 TEIUIOTO sIuKa. B
Ka4yecTBE MUTATEIbHOM BOJIBI UCTIONB3YIOT KOHACHCAT, MOJIy4aeMblil B pe3yibTare
KOHJIEHCAIlUX OTPpabOTaBIIIEro Napa.

7. IIpodyeounyio, ynansieMyro U3 KOTja Ipu IPOAYBaHUSAX.

8. obasounyw, nogaBaeMyio B TEIUIbIH SIUK U3 TaHKA 3araca KOTEIbHON BOJIBI JUIS
MIOTIOJIHEHUS TIOTEPh BOJBI MIPU MPOAYBAHUAX U APYTrUX notepb. Jlo6aBouynas Bojga
npezcTaBisieT co00il 0OBIYHO JUCTHIUIAT, MOJTYYaeMblii B UCIIAPUTEIBHBIX yCTa-
HOBKax M3 3a00pTHOM BOJBI. B OTAENBHBIX Cilydasx BO BCIIOMOTATENIBbHBIX KOTIAX
HEeOOJIBIION MPOU3BOIUTEIHLHOCTH JIOMYCKAETCSl KPATKOBPEMEHHOE MCIIOIb30BAHUE
MIPECHOI OeperoBoil BOIBI.

I'maBHOe TpeGoBaHue K BO/ie — MUHUMAJIBHOE COJIEP’KaHUE PACTBOPEHHBIX B HEW CoJieH,
KHCJIOT OPraHMYECKUX BEIIECTB, a TAK)KE HEPACTBOPUMBIX B BOJIE IPUMECEH U Macia.

Conu B BoJie CIOCOOCTBYIOT 00Opa30BaHHUIO HAKUNU, a Ta3bl BBI3BIBAIOT KOPPO3Ui0 TIOBEPX-
HOCTHU Harpesa KoTJja.

Hakunb — HepacTBOPUMBIE B BOJI€ COSAMHEHUS (THIIC, THIPAT OKMCH MarHus, XJIOPUCTHIH
KaJbUMi U 1p.). Hanuume Hakumm yxXymmaeT TeraonpoBOAHOCTD U BbI3BIBAET MEPErpeB CTCHOK MO-
BEPXHOCTH HAarpeBa KOTja, yCHIMBAET KOPPO3UOHHBIE MPOLIECCHI M0]T HAKHUIIBIO.

Koppo3us merania KoTja BO3HUKACT MOJ ASHCTBUEM KHUCIOpOJA, KUCIOT, Iapa U 3JeK-
TPOMEXaHMUYECKUX MPOLECCOB. [ yMEHbIICHHUSI KOPPO3UU HEOOXOJUMO COKPATUTh COJIEpIKAHUE
KHCJIOPOJA U YTIICKUCIOTHI B MUTATEILHOM BOJE.

CyMMa Bcex coaepiKalluxcsi B BOJE COJIEH HA3bIBACTCS OOLIMM CoJiecofiep:KaHueM (me
"9K6/11), 0 KOTOPOM MOKHO CYIUTh IO COJAEP’KaHUIO XJIOPUIOB. Bona B KOTie scnenusaemes mpu
OO0JIBIIION COJICHOCTH, YTO MPUBOJIUT K YXYALICHUIO TApo0Opa30BaHUs B KOTJIE.

Copep:xaHue XJOPUAOB — 3TO cojepxaHue B Bojae xyuopucteix coneit NaCl, MgCl,,
CaCl, u npyrux, olleHUBaeTCs MO coaepxkaHuio B Boje xiop-Mona CI u BeIpakaeTcs B me/1 UK B
ppm. o cogep)kaHuio XJIOPUIOB MOYKHO KOHTPOJIUPOBATH CIy4au 3dCo/IeHUss MOPCKOM BOJIOW KOH-
JIeHCaTa B KOHJIEHCATOpaX, TEIUIBIX SAIIMKAX, IMCTepHaX 3amaca KoTeabHOH Bojbl. [IpuMensior ere
BBIpa)KEHUE COJICHOCTH B rpaaycax bpaunra (*bp). 1°bp npubnausutensHo coorsercTByeT 6 Mr/n Cl

/KecTKoCTh — Ka4ecTBO BOJIbI, OIPENEISIEMOE KOJIMUYECTBOM PAacTBOPUMBIX B HEW cosel
Ca u Mg (me-sxe/n). KecTKOCTh — BaKHEHIIast XapaKTEPUCTUKA BOJIBI, T.K. COJIM KECTKOCTH SIBJISI-
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IOTCS. OCHOBHBIMHM HAaKUIIEOOPa3YIOIIUMHU BEIIECCTBAMU. PasivuaroT KkapOoHamHylo (8pemeHHyI0)
KECTKOCTbh, XapaKTEPU3YEMYIO COJIepKaHneM B Boje OukapbonatoB Ca u Mg, u uexapbonammyio
(nocmosiHHy10) KECTKOCTh, ONPEICIIEMYIO COAepKaHheM Bcex npyrux coieir Ca m Mg, kpome
kapOoHaTHBIX (T.e. CaSO4, MgSO4, CaCl, u T.1.).

OO11ast »eCTKOCTh paBHA CyMMe KapOOHAaTHON M HEKapOOHATHOU YKECTKOCTH,
T.e. XK, =K + K.

Bpemennas scecmxocmeo Ilocmosnnan scecmkocmo
(kapoonamnasn) (nexapoonamnas)
buxapoonam kanvyus Ca(HCO3); Cynvgham xanoyusa CaSOy
buxapboonam maenusa Mg(HCO3), Xnopuo maenus MgCl,

Bpemennas swcecmrxocmo (wenounas scecmkocms) o0pasyercs U3-3a HAIMUUS B BOJE OU-
KapOOHATOB KaJbI[Usl U MarHus, KOTOPHIE SIBIISIOTCS MO CBOCH MPUPOJIE MICTOYHBIMH METAJTAMH.
OHU CUHUTAIOTCS «BPEMEHHBIMIU» TIOTOMY, YTO MPU HATPEBAHUU OHU OBICTPO pasiaratorcs 10 oopa-
30BaHUs ABYOKHCH yriepoja (KoTopas ymaiseTcsl u3 KOTja BMECTe ¢ TapoOM) U COOTBETCTBYIOIIHMX
OuKapOOHATOB, KOTOPHIE AAIOT OCA/IOK B BUJIE MIJIaMa.

Ilocmosnnas scecmkocms (HewjenouHas i ecmrkocms) obpasyercs TIaBHBIM 00pa3oM
Onmaromaps cynbdaTaMm U XJIOPHUAaM KalblHs U MarHusi, KOTOPhIE M0 CBOCH MPUPOJIE SIBISIOTCS KU-
cinotamu. OHHU XOpOIIIO PACTBOPUMBI B BOJIE, «IIOCTOSIHHBIY M HE pa3jararorcs, a IpHu ONpeesieH-
HBIX YCJIOBHSX (JaBJICHHWE W TEMIepaTypa) OCaXJal0TCsS HA MOBEPXHOCTU HArpeBa B BHJIC HAKUIU
Pa3IMYHON )KECTKOCTH.

Ileno4HocTH BOJBI 00YCIOBICHA MPUCYTCTBUEM B HEH BEIECTB, KOTOPBIE IPU TUAPOIIH-
3e 00pasyroT nonsl OH™. IIpuynHON MOSIBICHUS IIETOYHOCTH BOJBI SIBJISIETCS BBEJICHUE B HEE XU-
MHUYECKUX COCTUHEHUMN ISl YCTpaHEHUs JKECTKOCTH M HakumneoOpa3oBaHus (OukapOoHaTa HATpHA,
TpuHarpuiidocdara u ap.).

HutpaTtHoe uncio — 1o conep:xkanue B Boxe NaNOs (me/n). BBogurces numpam nampus
NaNO; (cenutpa) /Ui HEUTpaIU3alMd arpecCUBHOIO ACUCTBUS CBOOOJHOM MIETOYM B KOTJIOBOM
BOJIE, UTO MPAKTUYECKH MCKIIIOYAET MEKKPUCTAUIUTHYIO KOPPO3HIO M IIEIOYHYIO XPYIKOCTh Me-
TaJlla B OCJIA0JICHHBIX MecTaX (B MecTaxX CBapKH, BAIbLIOBKH).

Bonopoanblii nokaszareas pH (mokazaresnb KOHIIEHTpALlMK BOJOPOJHBIX HOHOB) Xapak-
TEPU3YET CTENEHb IEJIOYHOCTH WIM KHUCIOTHOCTH BOJBI, U OINpPENENsIeT €€ KOPPO3UHHYIO aKTHB-
HOCTb.

Yucras HelTpanbHas Boaa npu t = 22° umeet pH = 7. Ecii pH » 7, To Boga numeet wenou-
HYI0 peaxyuio, eciiv pH < 7, To kucayo.

ITo nokasarento pH onpenenstor nelI09HOCTh TUTATEIbHON BOABI — HA MUTATEIBHOM TPY-
6onpoBoJie cTaBAT AaTyuku pH-uzmepurens. PekoMmenayemas BeTu4rHA BOJOPOJHOTO ITOKA3aTels
pH 1 K0TOBOM BOABI BCIOMOraTebHbIX KOTJIOB 9,5 + 11,0, a ansa kounencara 8,3 + 9.0.

Ecnu BennuymHa BOJOPOAHOTO MOKa3aTelNsi KOTJIOBOM BOJbI MeHbIIe 7,0, TO HE00X0AUMO
YBEJIMYUTH JO3UPOBKY XMMHUKATOB B TEIUIBIM AIIUK U IPOU3BECTH HOBBIN aHanu3 Boasl. Eciau Boso-
poIHBIN noka3zarens 6osbiie 11,0, To HEOOX0IUMO MPOAYBKOM 0OHOBUTE BOy 1oka pH He Boiiaer
B HOpMY, YTOOBI N30€KaTh HIETOYHON XPYIKOCTH M MEKKPUCTAIUTHOM KOPPO3UN MeTaja.

JloxkoTi0Basi 00padoTKAa NMUTATEJIHLHOH BOAbI
Joxomnosas o6padbomka BOJbI HA Cy1aX — 3TO (PUIBTPALIUs KOHJEHCATA, IPUTOTOBIICHUE
n3 3a60pTHOfI BOJbI AUCTUJILJISITA B BO,Z[OOHpeCHI/ITeHLHLIX YCTaHOBKaX nu yﬂaneHHe pa3HI/I‘-IHBIX ra-
30B U Kncnopoaa n3 HHT&TGJ’ILHOFI BOHbI.
Ouuctka, OTCTONW M (PUIBTpaLUsl KOHJEHCAaTa OT MEXaHWYECKHX NMpHUMecei, KaKuX-JInoo
IUTABAIOLIUX MPOAYKTOB U HE(PTENPOIYKTOB (KOTOPOE MOTYT MONACTh B KOHJIEHCAT M3-3a HEIUIOT-
HOCT€I>'I 3MCCBHUKOB 060rpeBa TOIIJIMBHBIX WU MACJISIHBIX CMKOCTGI\/JI, TOHHHBOHOHOFpCBaTCHCﬁ, a TakK-
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Ke C KOHJIEHCAaTOM OTpabOTaBIIETo Mapa MapoBbIX MOPIIHEBBIX MEXAaHU3MOB) IMPOUCXOAUT B TEM-
JIOM fIIHKe.

TEmbI MUK — 3TO KaK MIPABUIJIO HET€PMETHUHAs EMKOCTh (Ha BCIIOMOTATENNbHbBIX KOTIaX
HEOOJIBIION MPOU3BOIUTENLHOCTH), KOTOpAs SABISIETCS COOPHUKOM KOHJEHCATa, I71e OYUCTKA MUTa-
TEJILHOM BOJIBI OCYIIECTBISIETCS OJHOBPEMEHHO U OTCTauBaHHEM, U (uibTpauueil. B Herepmernu-
HOM TEIUIOM SIIUKE JaBJICHUE, paBHOE aTMOC(hepHOMY aBieHnI0. KOHCTPYKTHBHO OH IpeCTaBIIs-
eT u3 cels MPSIMOYTrOJIbHYIO CBApHYIO KOHCTPYKIUIO, KOTOpasi pa3/eieHa Ha JBE YacTH FOPHU30H-
TaJbHOW IEperopoakoi. B BepxHell yacTu HaxomuTcst 5 — 6 KaCKaJHbIX OTCEKOB, B KOTOPBIX IPO-
UCXOJIUT OTCTaWBAHUE MEXAHWYECKUX MpHMeced U OTAeJIeHHE HePTENpOAyKTOB OT KOHJAEHcCATa, a
TaKXe MPOUCXOAUT (UIbTpALUs, IJIs YEro YCTaHaBIMBAIOTCS (DUIBTPHI, 3aNOJHEHHBIE KOKCOM. B
BEPXHEM 4aCTH KACKaJHBIX OTCEKOB YKJIAJbIBAIOT MAHWIbCKYIO MJIU CE3AJIbCKYIO IIEHBKY, ApEBeEC-
HYIO CTPYXKY U TKaHEBble MaTepHalibl (MaxpoBO€ MOJOTHO, CYKHO), a TAK)KE IMOPOJIOH. DTH MaTe-
pHAaJIbl UCTIOJHAIOT POJIb YASPKHUBATENS U HAKOMUTENS HE(TEPOIYKTOB, KOTOPBIE 110 CTENEHHU 3a-
IpsA3HEHUsI HEOOXOAMMO 3aMEHATh TaK XK€, KaK U KOKC.

Tenunplii AMUK UCHOIHIET POJib TPyOOoro (GuiIbTpa MUTATENBHON BOABI (OTAEICHUE MEXa-
HUYECKUX MPUMeceil U rpyOO0IMCIIEPCHBIX, KalleIbHBIX YaCTUIl HEPTEPOIYKTOB), POJIb e TOHKOTO
¢bmibTpa (11 ynaieHus SMYJIbCHOHHOW BOJbI) BBIMIOJHSIOT OTIENbHBIE (DUIBTPA, KOTOpPHIE yCTa-
HaBJIMBAIOTCS HA HANIOPHOM MarucTpaiu MUTATeNbHOro Hacoca. B aTux ¢unbTpax sMynsrupoBaH-
Hble HE(PTENPOAYKTHI YAAISIOTCS, MOCIEOBATEIILHO MPOXO0/Is Yepe3 aKTUBUPOBAHHBINA Yrojb U Ja-
TYHHBIE CETKH, OOTSHYTBIE (JIaHEIBIO.

s xotnoB ¢ pasieHueM 10 2 Mlla mupoko NpuMEHSIOTCS MarHUTHBIE U AJIEKTpoMar-
HUTHBIE CTIOCOOBI yAJIEHUs COJIEH ’KECTKOCTH M3 MUTATeIbHON BOABL. CYIIHOCTH 3THUX CIIOCOOOB
3aKJIF0YACTCs B CIEIYIOLIEM: II0CIIE BO3ACUCTBUS Ha BOJAY MarHUTHOTO I10JIS1 OIIPEIEIICHHBIX 3HAYe-
HUI HaNpsHKEHHOCTU U MOJIIPHOCTH, COJIM JKECTKOCTH TEPSAIOT CIIOCOOHOCTh K 00pa30BAHUIO HAKH-
1, ¥ BBIAJAIOT B OCAI0K B BUJIE LIIJIaMa.

[Tpu MaruuTHOM 00pabOTKE BOJIBI MPEIOTBPAIIACTCS HE TOJIBKO HAaKUIIeoOpa3oBaHUe, HO U
IIPOUCXOAUT Pa3pyLICHUE CTAPON HAKHUIIU.

CymecTByIoT U 60j1€e coBpeMeHHbIE (1 00Jiee JOPOrOCTOSIIUE) METObI JOKOTIOBON 00-
paboTKH BOJIBI — yIABTPA3BYKOBBIE, OCHOBAHHbIE HAa BO3JICHCTBUHU yIbTPA3ByKa Ha COJU U pa3pylie-
HUM UX, YTO MPUBOJUT K HAPYLIECHHIO ITpoliecca 00pa30BaHUs HAKUIIH.

Jnis ynanenue o30yxa (Kuciopooa) W pa3lUUHbIX 2d306 UCHONB3YETCs TepMHUUYEcKas Je-
a’panus MUTaTeIbHON BO/BI B Aeadparopax (mpumMeHsiercs, B ocHoBHOM kK CKVY naBieHueM cBblie
2 MIlIa). [IpuHuun neaspanuy OCHOBAH HA CHM)KEHUHM PACTBOPUMOCTH T'a30B B BOJE IPH IMOBBIIIIE-
HUH TeMIepaTyphbl, C OJTHOBPEMEHHBIM CHIKEHUEM JaBIICHHSL.

CymiecTBYIOT U XUMUYECKUE CIIOCOOBI 1Jisi Ooiee r1yOOKOro 00eCKUCIOpaKUBAHHUS TTH-
TaTeNbHON BOJIbI, IOJHOTO CBS3bIBaHMS Kuciopoaa. C 3Toil 1eabio B BOAY BBOJIAT XUMUYECKUE pea-
reHThl — cyabGuT HaTpus (Na,SO;3) umu ruapos3ut (NayHs). I'napos3un — 31o 6ecrBeTHast )KHUIKOCTb,
MOJIHOCTBIO pacTBOpUMa B BoJe. MIMeeT 3amax amMmmuaka, HO MeHee eikuidl. OH BCTyHaeT B peakiuio
C KHUCIIOPOJOM, JIeHCTBYIO KakK IMOTJOTUTENb. B pe3ynpTare peakiuu MojydaroTcs a3oT U BOJA.
YacTpe ruipo3uHa YHOCUTCS C ITApPOM.

[Tpu Tepmudeckoil 1easpalnu coaepKaHue KUCIOpoia B MUTATENbHON BOJIC YMEHbIIAeTCs
1o 0,03 — 0,05 mr/m, a eciu Bozty 00paboTaTh AOMOJHUTEIBHO XUMUYeCKH, TO 10 0,01 mr/i.

Taxoke Hanbosee MPOCTHIM CIIOCOOOM (HO HE FapaHTHUPYIOIIUM IOJIHOE YAAJeHUe) yrae-
HUS T'a30B U KHUCIOPOJa U3 BOJBI ABISETCS OTKPHITHE BO3IYIIHOTO KJamaHa KOTJAa IPU Pa3BOJKE
napa, ¥ 3aKpbITHE €ro IpU MOSBICHUN YCTOWYMBOM CTPYH MPO3PAYHOTO Mapa.

Buyrpukoti0oBas 00padoTKa BOABI.

Buympukomnoeoii o6pabomkoii 06eCcriedrBaIOT ONTUMATIBHBINA PEKUM MHUTAHUA KOTIA,
4TO AOCTUTACTCA BBCACHUCM BHYTPL KOTJIa IMPUCATOK. HpI/I 9TOM COJIM, BHOCHUMBIC C MMUTATEIbHOM
BOHOﬁ, HC OTKJIAABbIBAOTCA B BUAC HAKUIIN HA MOBCPXHOCTH HAIpPCBA, 4 BbIIIAJAOT B BUJC 1JIaMa B
0CaaoK. 3areM mam YAQIACTCA U3 KOTJIA ITPU IMTPOAYBAHUAX.

XOTS IUCTWILIAT U BO3Bpaliaromasicsa B TEIUIBIM SIIUK KOHIEHCATHAas BOJa, B OCHOBHOM
qucTrasi, HeOOJIbIINE KOJIMUECTBA INOTCHIUAJIbBHO BPCAHBIX coyer u MHHCPAJIIOB MOT'YT ICPCHOCUTBLCA
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B KoTen. KpoMe Toro, Boga MOXET Tak ’ke COJep)KaTh pacTBOpPEeHHBIE Ta3bl, T.. CO, U KUCIOPO,
BBI3BIBAIOIINE KOPPO3HIO TOBEPXHOCTH HArpeBa.

Hcnonp3oBanue npecHOi HeoOpaboTaHHOM BOJbI (Hampumep, 6eperoBoil BOJbI) A MH-
TaHMS KOTJIa MOXKET CTaTh YPE3BBIYANHO PAa3pYyIIMTEIbHBIM ISl KOTJIA €CIM HE IPUHATh CPOYHBIX U
3G PeKTUBHBIX Mep. PacTBOpeHHbIE CONM, TaKUE KaK XJIOPHIbL, CyAb(PaThl U KapOOHATHI BBICTYMAIOT
B KayeCTBE JJICKTPOJIMTOB B HEOOpaOOTaHHOH Bojae. DTO MOXET MPUBECTH K rajlbBaHUYECKOU U
APYrUM BHJIAM KOPPO3HH.

Bepxnuioro npodysKy ocymiecTBISIOT sl yAaJCHUS BMECTE C BOJIOH IUIABAIOIIETO IITama,
HEPTENPOIYKTOB U COJIEH.

Huoicnioto npodyeKy — JUis yIaJIeHUs] OCEBILETO IIaMa W 3HAYUTEIBHON 4acTH KOTIOBOM
BOJIbI, B pE3yJIbTaTe YEro 0OIIee CoJie — U IUIAMOCOJICPIKAHKE, a TaKKe APYrHe MOKa3aTeld CHH-
JKAFOTCSL.

[TpoayBka HOMKHA OCYIIECTBIISCTCS PEryJIIpHO (IIPU YAOBJICTBOPUTEIBHBIX aHAIM3aX
OJIMH — JIBa pa3a 3a BaxTy). Ho Ha{0 yYUTHIBATh, UTO U30bIMOUYHASL NPOOYEKA 8edem K Nepepacxooy
600bl, MeNia, XUMUKAMOS8 U MONIUBA.

B nacrosimue BpeMs Ha cylaxX, B OCHOBHOM, BHYTPHUKOTJIOBYIO 0OpabOTKYy MpOBOJIAT C
nomo1ukto npenaparos Gupmsl “ UNITOR” (Hopserust) Liquitreat u Combitreat.

Liquitreat — 370 KOMOMHMPOBAHHBIN MPENapaT B )KUJKOM BUJIE UIsI XUMHUECKONH 00paboT-
KU KOTJIOB ¢ aBieHueM 70 2 MIla. OH cHMXKaeT KeCTKOCTh, 00eCneyrBaeT KOTIOBYIO BOLy HE0O-
XOJAMMOMH ILEJIOYHOCTBIO M YAJSIeT PacTBOPEHHBIA Kuciaopos. Jlobasisercs nmpu HE0OXOAUMMOCTH
10 pe3yabTaTtaM aHajau30B Bojbl. [locie 1o6aBiaeHnss XUMUKAaTOB HEOOXOIMMO Yepe3 JiBa yaca Mpo-
BECTH MOBTOPHBIN aHanu3. [Ipumepnas nponoprus: 1 1 npenapara Ha 5 1 BOABIL.

Combitreat — npenapar nogo0HbIN Liquitreat, HO B Bue mopouika U 6e3 KHCIOPOTHOTO
norjaotutens. Pekomenayemas no3a pactBopsiercs B Terioi Boae 30 — 60 ° npu nocTosIHHOM Iiepe-
MmemuBanuu. Jlob6asinseTcs B Boay, a He Hao0opoT. [IpumepHas nmponopiust: 1 kr. Ha 9 71 BOABI.

CyliiecTByeT erie MHOKECTBO MpPEernapaToB MO BOJ00Opa0OTKEe KOTJIOB TaKMX (PUPM Kak:
«pro Amepoun» (Drew Ameroid) CIIA, ®upma «Ilepomun» (Perolin) CHIA, ®upma «Poyxem»
(Rochem) Anrnus, @upma «Bexom» (Vecom) CILA, @upma «"amnen» (Gamlen) Aurnus u ap.

bonee noapoOHyro mHGOpMAIMIO MOXKHO y3HaTh B nocoouu «CnpasouyHuxk no xumuye-
CKUM Ccpeocmeam, NPUMEHAEMbIM HA CVOax MOPCKO20 (hioma 6 npoyecce ux IKCNayamayuuy.

BBoJl B KOTJIOBYIO BOJy XUMUKATOB (PEareHTOB) OCYIIECTBISETCS Yepe3 OauKu-103aTOPBI
WUJIU B TEIJIBIN SIIIUK.

Ediceonesnulii ananus kauecmsa numamenbHol 600bl U KOMLO060U 600bl TIOMOKET BOBPEMsI
INPUHATH MEPhl K HEJOMYIIEHUIO HETaTUBHBIX MOCIEICTBUH, CBSI3aHHBIX C OTKIOHEHHSMHU OT HOP-
MaTHBHOT'O KayecTBa BOJbl. Bo BpeMsi paboThI KOT/Ia OTOMPAIOT MpOOkI BOJIBI AJIsl OTIpe/ieieHus eé
cocTaBa, Ul Yero Ha CyJax MMEIOTCS XMMHMYECKHe JKCIpecc — jaboparopuu tuna «Spektrapak
310».

[TpoObI KOTIIOBOI BOJIBI OEPYT HEMOCPEACTBEHHO U3 KOTJIIOB uepe3 MpOOHbBIE KpaHbI (MU
KJIaraHa), MUTaTeIbHON BOJIBI — cpa3y Mocie MUTATEIbHOr0 Hacoca (B KpaifHEM ciydae, U3 TeIyIoro
ALIMKa), KOHJeHCaTa — U3 KOHJIEHCATHOro TpyOonpoBoa (Tepes TEIIbIM SIIIUKOM), JTUCTUILISATA —
U3 TaHKa 3araca KoTelbHOU BoJbl. O0bEM mpoOsl aHanmu3a — He MeHee 0,5 1. O0beM, U nepuoany-
HOCTb KOHTpOJII YCTAQHABJIMBAET J1a0OpaTOpHs CylOXOJHOM KOMIIaHUH, MO0 (upma, oOCIyXu-
Batomias cyaHo, au6o CCX mapoxojcTBa. Pe3ynbTaThl aHaIM30B OTPa)XarOTCs B MAIIMHHOM XKYyp-
HaJe.

Bony nepen anann3oM HE0OX0AMMO OXJIAUTh U PO(PUIBTPOBATS.
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Memooduka nposedenus aHaiu306 ¢ NOMOWbIO IKCHpecc — aabopamopuu
«Spektrapak 310».

Ananusz na @-wenounocmos:
5. Ipoba — 200 mn 6000l
6. [obasumv 00Hy mabremky P-we104HOCMU U BCMPAXHYMb 00 PACMEOPEHUsL. eCiu NPUCYM-
cmeyem welo4HOCmb, Mo 800d CManem CUHell.
7. Jlobasnams mabiemku noka 600a He Cmanem NOCHOSHHO HCEIMOoll
8. Pacuem: @-wenounocms = (KOAUYECMBO UCNOIB308AHHBIX mabiemox X 20) — 10

Ananusz na xaopuowi:
5. Ilpoba — 50 mn 6001
6. Mobasumsv 00Hy mabaemky Ha XA0puUobl U 6CIMPAXHYMb 00 PACMEOPEHUS. eClU NPUCYIMCM-
8YI0M XJI0PUOBL, MO 8000 CIAHEN HCETM Ol
7. Hobasnams mabremku noxa 600a He cmanem nOCMOSIHHO OPAHICEBO-KOPUUHEBOIL
8. Pacuem: Xnopuowvl = (koruuecmso ucnonv3o8anusvix madiemox X 20) — 20

Ananus na pP:
5. Ipoba — 50 mn
6. Meproti nodceuxoti (0,6 2) dobasums 00Hy mepy peazenma pP, pazmewams
7. Ha 10 mun onycmumu 1axmycogyio nojiocKy 6 npooy
8. CpasHumbs yeem ¢ Y68emogou WKAIOU Ha KOPoOoUKe

KonneHnTpanus coneii B KOTIOBOI BOJE MOXKET ONPEACIATHCS U3MEPUTENIEM TPOBOIHMO-
CTH, KOTOPBIH MMOKa3bIBAET HA AUCILIEE CIOCOOHOCTH KOTIOBOM BOJIBI IPOBOAUTH 3JIEKTPOTOK.
[Ikana Ha ompeaenuTene OOBIYHO BHIAAET PE3yAbTAThI B MHULIAX AIIEKTPUUYECKON POBOAMMOCTH.
OTO WU cumerc U MUKkpoom Ha canTuMeTp nipu 25 °C. HekoTopble H3MEpPUTENIN UMEIOT LKAy,
KOTOpas JaeT MOKa3aHUs IPsSMO B YaCTAX HA MUJUIMOH (ppm) OOIEro KOJMYecTBa paCTBOPEHHBIX
yactull (TDS). IToatomy 3Tu ipubOps! Ha3bI8aOM KaK usMepumenu RPOGOOUMOCHU, MAK U Usme-
pumenamu TDS.

TecT Ha MPOBOAMMOCTB SBISICTCS HanOoJee ObICTPHIM U 3(PPEKTUBHBIM CIIOCOOOM U3Me-
peHus oOIIero CoJIecoAepKaHus B BOJE U ONPEACICHHS HAIWYKS B BOJIE PACTBOPCHHBIX B HEH
TBEP/IBIX BEILIECTB.

[Tpu nomaganuu B KOTEN B HEOOJIBIIIOM KOJIMYECTBE HEPTENPOIYKTOB CIEIyeT 100aBIATH
komenwhotil koazynaum (Boiler Coagulant). Boiler Coagulant — 3T0 monuMepHoOe COeIMHEHHE,
KOTOPOE HCIIONB3YeTCs B KAUECTBE KOHANIHOHEpa oTcTos. Jlosupyercs B komdectse 250 cM” B
JIeHb B Teruislii simuk. [Tocie ero BBoga B koTen yepe3 1 yac peKkoMeHlyeTcs MPOayTh KOTeJl, YTO-
Obl yIaIUTh OCEBIINE HE(PTETIPOTYKTHI.

[Tpu nonagaHuu B KOTE OOIBIIOTO KOJIMYECTBA HE(PTEMPOAYKTOB CIIEIyeT BBECTH B KO-
TeJI peKOMEH0BaHHOEe MHCTpYyKIMel konndecTBo Boiler Coagulant, TiiateasHO mpoyTh KOTEI.

[Tonmaganue HePTENPOAYKTOB B KOH/AEHCAT (Uepe3 HEIUIOTHOCTH 3MEEBUKOB MOI0TPEBA
TOIUIMBA B TAHKaX OCHOBHOTO 3araca, OTCTOMHBIX U PACXOAHBIX IUCTEPH, CATBHUKOBBIX YIIOTHE-
HUI pa3InyHbIX Tapo- U TYpOOIPHUBOIOB U JIp.) KOHTPOJMPYETCsl B CMOTPOBOIi LIUCTEpPHe.

[Tpu BBIBOJIE KOTJIOB M3 SKCIUTyaTallid B 3aBUCUMOCTH OT JJTUTENIHOCTH O€37eiCTBUS KOTIa, a
TaK)K€ BPEMEHU NIPUBEACHNS B TOTOBHOCTD K JICHCTBUIO XPaHeHHe KOTJAO0B OCYIIECTBISETCS ABYMS
crocobamu:
3. «Moxkpoe» xpanenue — 10 30 cyrok no I1TD (pupma «Unitor» pekomenayer - 1o 10 cyTok).
4. «Cyxoe» xpaHeHue — 10 6 MecseB U JI0 2-X JieT.
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Spectrapak 310

KOMBHUHHUPOBAHHASA KOMIVIEKCHASA ITPOI'PAMMA 110 OBPABOTKE
KOTEJBbHOM BOJIbI ®UPMBbI UNITOR
n
HABOP J1JIs1 AHAJIN3A BO/IbI B KOTJIAX HU3KOI'O JABJIEHUA

Komnnexm pupmor UNITOR ons onpedenenua @-wenounocmu, xaopuooe u pH "Spectrapak
310"

I. MIPOTPAMMA 11O OBPABOTKE KOTEJIbHOM BO/IbI
Ilpu noocomogke xomenvHotl 600bL ¢ nomowvio npenapamos LIQUITREAT / COMBITREAT
PpeKoMeHOYIomcsl cledylouue npedeiivl Napamempos Kaiecmsea 600bl.
* D-wenounocmo - pexomendyemvie npedenvi: 100-300 ppm CaCO3
+ Xnopuowt - 200 ppm max. Xnop.
+ pH 6 kondencame - 8.3-9.0

4 Temnepamypa ¢ mennom suuxe - 70-90 ° C.

Yposenwv oozuposku LIQUITREAT / COMBITREAT ¢upmsr UNITOR ochosan Ha oyenke @-
WenouHOCmuY KOmenbHoU 600bl. B mo e epemsa yposenv pH 6 konoencame u x10puooe 00nd4CHbL
KOHMPOIUPOBAMBCA U NOOOEPHCUBAMBCA, KAK PEKOMEHO08AHO. SHAHUE 8CeX COOMBEmCmEyouUxX
napamemposg oaem 803MONCHOCMb LyYuie UHMEPNPEMUPO8aAms U KOPPEKMUPOBAmMs NPUMEHAEMYIO
00pabomky.

Jns yeenuuenus 3uauenuss pH ucnonvzyume CONDENSATE CONTROL 6 couemanuu c 6a-
WUMU peakxmusamu no oopabomie KomenbHou 800bl. Pexomendyemces dozuposams CONDENSATE
CONTROL Ha nocmosnHotl ocHoge, umobwl 6ce epemsa nodoepaicusams pH 6 konoencame 6 npede-
JIaX peKoMeHO08aHH020 psda 3uayenull 8.3-9.0.

Kontposns menounoctu
L]enounocms - 6onee mounbvlli NOKA3AMeNb COCMOANUAL KOMeNbHOU 600bl, yem pH. Denon-
@dmaneun (D-wenounocmsv) nokasvieaem, COOMEEMCMEYem N Wel0UHOCb 8 KOMENbHOU 600e
HOpMe Unu Hem.

KoHTpoms xnopuaos
Ananusz xnopudos 6ydem noxkazvléams n100O0e NPUCYMCMEUe pacmeopeHHblX 8 KOMeabHOU 60-
Oe conell. Yeenuuenue, nocmenennoe Uy He3anHoe, YPOsHs X10pUO08 YKA3bledem Ha NONAOAHUe 8
cucmemy MOPCKOU 800bl, YPOBEHb XIOPUOOE YACMO UCNONb3YIOM KAK OpUeHmup OJisk KOHMPOIA Yac-
momwl HPOOYBOK.

KonTpons pH koTenbHOI BOIbI
Pexomenoosannvie npedenvt - 9.5-12.0. [ononnumenvhoe ucnvimanue Ha onpedenenue pH 6
KOMeNbHOU 800e Modicem OblMb GbINOJHEHO O/ M0o20, Ymoobbl 0ams 6ojiee NoIHoe NPeocmasieHue
0 Kauecmee KOMenbHOU 6000l

Kontposns pH B koHEHCaTE
na koumpons koppo3uu 6 Komie, KoHOeHcame u numamenvHol cucmeme komad, pH konoen-
cama 0oniceH gvloepicusamvcs 6 npedenax 8.3-9.0. Dmom Konmpons 0ueHb 8axiceH npu nposede-
HUU noaHou npoepammul Ynpasnenus Iloocomoskoti Komenvroii Booul.

Pe3ynbpTarhl HcnbITaHUH - KOMOMHHPOBaHHAs 00pabOTKa
Perucrpanusi: gcecoa ucnonwvsyiime gopmynap gupmer UNITOR, 6 xomopwiii HeobX00umo
3aHOCUmMb 8Cce OaHHbIE U 0ePIHCAMb 8 HeM 6Ce Pe3)lbmambl.
Dopmynap - HCypHaL KOMOUHUPOBAHHOU 0OpabomKu KomeabHou 600bl. Jlocomun 310.
Yacmoma oméopa npob - ananus nPou38OOUMCs MUHUMYM pa3 6 mpu OHs, pe3yibmambl
OOJIIHCHBL 3AHOCUMNBCSL 8 HCYPHAL.
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OT4YeTHOCTb: 3aKOHYEHHBIU YOPMYIAD 3a KAHCObILL MeCAY 00AXHCEH OblMb 0POpMIEH U pa30-
CIIaH, KaK YKA3AHO 8 HUMCHELl e20 Yacmu, 0eiams Mo HYIHCHO 8 KOHYe Ka# 0020 Mecayd,

Lonybyio _konurw Heobxooumo omcwvinams ¢ Hopsezuio, 6 Llenmp 6vicmpoeo peacuposarus
komnanuu UNITOR (adpec na obpamuoui cmopote gpopmynapa).

beowcesyro konuio - cyoosnaoenvyy,

Cupenesas konus - ocmaemcsi Ha 60pmy.

Ouenka: popmynaper 6yoym npocmompenwvt L{enmpom komnanuu UNITOR, umobul oyenumo
CMpo2ocmy coON0eHUsL PEKOMEHOOBAHHBIX CHeYUDUKAYULL, OAHHBIX IMUM YEHMPOM.

B omuem exntouaemcs cocmosinue 8cex cy0o8blX CUCHeM, COOMBEMCmeyuue peKomeHod-
yuu no a0owLIM npobaemam 6y0ym 0ansvl CyO08biM ONEPAmopa.

II. XUMHNYECKHUE AHAJIM3bI BOJAbI B KOTJIAX HU3KOI'O JABJIEHUA

AHanu3 Ha D-11eJI0YHOCTD:
1. Bozomume npooy - 200 ma komenbHOU 800bl 8 3aKYNOPUBAIOUYIOCS OYMBLIKY, 8X00AULYI0 8 KOM-
nJIeKm.

2. Onycmume o0ny mabnemxy P-Alkalinity u e3601maiime 0o nonmozco pacmeopenus. Eciu @-
Wenoysb npucymcemesyem, mo npooa 00l CmaHem CUHell.

3. Hobasnsaiime mabremku 00 mex nop, NOKa CUHULL Y8em He U3SMEeHUMCSL HA NOCIOSHHBII JHCETMbLIL.

Pacuer:
P-Alkalinity ppm (CaCO3)= (koauuecmeo mabaemox x 20) - 10

Hanpuwmep:
ecu ucnonv3osanvl 8§ mabaremox, P-Alkalinity = (8 x 20) -10 = 150 ppm

4. 3anuwume nonyuennwlii pe3yromam 6 OpMy HCYpHALA U3 HAOOPA HANPOMUE OAMbL NPOBEOEHUS
UCNBIMAHUA.

HcnpiTanust Ha XJIOPWIBL:
1. ns komno6 ¢ dasnenuem 0o 30 6ap (ke/cm’) ombepume npoby KomenvHoti 60061 50 Mn 8 3aKyno-
pusaemyro OymoliKy (6Xo0um 6 KOMNieKm,).

2. J[lobasvme 00Hy mabiemky xaiopuda u e3oonmatime 0o pacmeoperusi. [Ipoba 600vl nodcermeem,
eciu Xa0puobl NPUCYMCMEYIom.

3. lobasnsiime mabiemku 00 mex nop, NOKA HCelmbvlil Yeem He USMEHUMCS HA OPAHICe80- KOPUY-
Heeawblll.

Pacuer:
Xnopuowet (ppm) = (koruvecmeo ucnonv3osanuvix mabaiemox x 20) - 20

Hanpumep: eciu ucnonvzosanvt 4 mabremku, xnopuoer = (4 x 20) - 20 = 60 ppm

4. 3anuwume noxyyeHHwIl pe3yrbmam 6 GopMy HCYPHALA U3 HADOPA HANPOMUE 0amMbvl NPOGEOeHUs
UCNBIMAHUSL.

Ecnu npeononacaemcs evicokuii yposenv Xiopuoos, yMeHvuiume KOAUYECmMseo npodbl KOMeNbHOl
60061 00 25 ma. Tozoa konuuecmso madiemok ymuodicome Ha 40.

Ecnu osrcudaem 6onee nuskuil yposers cooepiicaniisi X10puoos, yeeaudbme omoupaemyo npoody o-
01 00 100 mn. Ilpu smom xoruvecmso mabaemox Heobxooumo ymHoxcums Ha 10.
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HcnbuiTanue Ha pH:

7.5 -14.0 - 1 KOTEILHON BOJIBI
6.5 - 10.0 - g xkoHOeHcara

1. Ombepume 50 mn 600vl 0151 UCNBIMAHUSL 8 NIACMUKOBBII KOHMEUHED (6X00Um 68 KOMNIeKM).

2. Bozomume 6xo0awyio 6 komnaexm ().6-2pammosyio 10namoyxy, ommepvme 00Hy jonamouxy pH
peazenma Ha 0mMoOPaAHHYI0 NPoOY 800bI, Oaiime pAcmEOPUMbCS (€ClU HYICHO, MO pasmewaiime).

3. Ombepume HysHCHYIO NOAOCKY Oas ucnvimanuti pH u noepyzume ee npubauzumenvuo na 10 ce-
KVHO 8 0mOoOpanHyio npooy.

4. Bvinbme nonocky uz npobwvl 600bl U CpagHUMe ee NOLYYEHHbIU Yeem CO WKAIOU YBemos, pacno-
JIOJHCEHHOU Ha Konmelinepe ¢ pH-nonockamu.

5. 3anuwume nonyuennwviii pezynomam pH 6 ghopmynsp nanpomus damwl, K020a uUcnvlmauue Obiio
npPOBeOeHO.
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N3y4yeHnne KOHCTPYKUUN (POPCYHOK PA3HBIX THUIIOB

IIpouecc cxuranust KHUAKOTO TOIJIMBA COCTOUT €ro IyJIbBEPHU3ALMH, IPOTPEBA U HCIIape-
HUS1, TEPMUUECKOTO Pa3JI0KEHUs, CMELIMBAHUs MOJYYEHHBIX IPOJYKTOB C BO3yXOM, BOCILIaMEHE-
HUS U TOPEHUS.
HuTencuBHOE ucapenue Ma3yToB HaunHaeTcs rpu t = 200 + 300°C.
JUnist HeIPEephIBHOTO TOPEHHUS TOIUIMBA HEOOXOIMMO TPU OCHOBHBIX YCIIOBUSI:
4. becnepeboiinas mogaya B TONKY TOIUIMBA U BO3IYyXa.
5. HemnpepsIBHBIN OTBOJ IPOAYKTOB CTOPAHHUSL.
6. Tloaneprxanune HEOOXOIUMOM JJIsi TOPEHUS TEMIIEPATYPBI.

Kak Ob1J10 cka3aHO BbIlIe, TPU (PaKETHLHOM MPOIIECCE TOIUIMBO CKUTACTCS BO B3BEIICHHOM
COCTOSIHUU HETOCPEJICTBCHHO B TOMOYHOM OObeMe (Tomke). [Ipu 3TOM C)kuraeMoe TOIUIUBO JBH-
JKETCs B TOIIOYHOM 0OBEMe BMECTE C IMOTOKAaMH BO31yXa U ra3oB. Bpems mpeObiBaHMs TOIIMBA B
TOIIKC OI'PaHUYIUBACTCA HCCKOJIbBKUMH CCKYHIAMH, a HalllC HAXE ACCATBIMH NOJSAMU CCKYH/BI. I[JI)I
TOTO ‘IT06LI IIpU TaKUX YCJIIOBHAX I[O6I/ITBCSI O9KOHOMHWYHOI'O IOpCHUA, H€O6XO,[[I/IM8. BBICOKAas CKO-
pOCTh cropanus torusa. [Ipexae Bcero, Haf0 yBEIUYUTh AKTUBHYIO PEArHPYIOLIYIO IOBEPXHOCTD
TOINIMBA, T.C. IPCABAPUTCIIBHO MCJIKO PACHBIINTDL €TO0. X(HIIKOC TOIVIMBO PaCIbUIMBAKOT IIPH IIOMO-
1 POPCYHOK.

Mertoa cKUraHus KUKOTO TOTUIMBA PACIBUIMBAHMEM BIEpPBbIC ObLI MPEIOKEH U paszpa-
6otaH pycckumu Terotexuukamu. AWM. [llnakoBckwuii B 1865 r. u3zo6pen nepByto hopcyHky. Apy-
roii pycckuii umxenep u uzooperarens B.I'. [llyxoB B koHIle 19-ro Beka CKOHCTPYHUPOBAI MTPOCTYIO
Y HaJISKHYI0 TapOBYI (POPCYHKY, MPOTOTHIT KOTOPOH MOKHO BCTPETUTH M Ceiuac.

KauecTtBO paciblyIMBaHWd TOIIJIMBA 3aBUCHUT OT AABJICHUA U BA3KOCTHU TOILIMBA, IMOJaBac-
MOI'O K (I)opcyHKe: YCM MCHBIIC BA3KOCTH U BBIIIC JABJICHHUC, TCM JIYUIIC PACIbIJIMBAHUC TOIUIUBA.

TpedoBanus k popcynkam CIIK:
[IpocroTta ycTpoiicTBa, ynoOCcTBa 3aMEHBI M OYHCTKH.
Hanexnas, nonroBpemMenHas pabora.
KauecTBeHHOE pacnblIMBaHKUE TOIIUBA.
B03M0KHOCTBh aBTOMAaTHYECKOT'O PEryIUpOBaHU.
0. Hu3kast cTouMOCTb B U3TOTOBJIEHUH.

=0 e

Ha muposom prome npumenarwom gpopcynku 7 6udos:
Heperynupyembie MexaHHYECKHUE.
C 0OpaTHBIM CITHBOM.
C nmepeMeHHBIM CEUEHUEM TaHTEHITUAILHBIX KaHAJIOB.
Porammonnsie.
9. IlapomexaHudeckue.
10. YapTpa3ByKOBBIE.
11. ABTOMaTH3UpOBaHHBIE TONIOYHBIE ArperaThl.

o NN

Mexanuueckue yenmpoobechvle OpCyHKU.

B HuX pacnbuiMBaHNE TOIUIMBA MPOUCXOIUT OJIaroaapst JOCTAaTOYHOMY BBICOKOMY JIaBJie-
HUIO TOIUIMBA, KOTOPOE CO3/1aeTCS TOIIMBHO-(OPCYHOUHBIM HACOCOM.

Mexannueckue LeHTpoOeXHbIE (POPCYHKH IEATCA HA Hepezyiupyemvle U C pecyiupye-
MbIM CTUBOM.

PacnpuinBaronue maifObl U3roTaBIMBAIOT M3 BHICOKOJIMTHMPYEMBIX XPOMOHUKEIEBBIX WIIN
XpOMOBOJIb(PaMOBBIX cTasieil. KoanuecTBo TaHTeHIIMAIbHBIX KaHAJIOB OT 2 110 7.

®opma (pakena GOPCYHKH 3aBUCUT OT OTHOLLICHHS

P/ Po
rzie, @ — CyMMapHas IJIOIIA/Ib BCEX TAaHT€HIIMAIBLHBIX KaHAJIOB;
(o — TUIOIIA/Ib CEYCHUS IICHTPAILHOT'O OTBEPCTBUSI.

YeM MeHbIIIE OTHOIIEHUE @y / (P, TEM YTOJI KOHYCA paclbUIMBaHus OyaeT Oosblie, a JIu-

Ha (axena MEHbLIE.
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MexaHirdeckas HeHTpodeskHAsA POPCYHRA

Yeon konycnocmu pacnvinueaemozo monnuea na npakmuxe cocmasiiem 60 - 90°.

PerynupoBanue Takux pOpCyHOK — U3MEHEHHUE JIaBJICHHs TOILTUBA Tepes (HOpCYHKON WiH
CMEHOH pacnbUIMBAIONIMX M1A0.

Mexanuueckue LEHTpOOEkHbIE (POPCYHKH OOECIEUUBAIOT XOpouiee pacnbliuséarue IMpu
nojorpese Masyra a0 90 + 140°C u naBnenuu tornusa /,6 + 2 MIla. KonkpetHas temreparypa
M0JIOTPEBA TOTIMBA OTPEIENSIETCS JIi KOHKPETHOW MapKu TOIUIMBA U 3aBHCUT OT THIA (DOPCYHKHU.
Omnpenengercs o HoMorpammam Bsizkoctu. Ilpu naBnenmsax tomnuBa Huwke 0.8 MIla xadectBo
pacmeuia  pe3Ko  yXyn-
aercs.

KauecTtBeHHoe
peryinupoBaHue
00ecreynBaroT 1
dopcynku ¢
PEeryJHpYeMbIM CJIMBOM
JHBA.

TOII-

Dopcyika ¢ 06pATHRIM CJAHBOM TOIIHBA

Pacxox TommmBa y 3THX
dbopcyHOK MOXKET
m3meHsaThest oT 100% mo 20% npu HeM3MEHHOM JaBlieHUU Ha Bxojie B popcyHky. CluB Mpoucxo-
IUT U3 BUXPEBOW KaMepbl paclbUIMBAIONICH IAiObl, WM U3 COIJIOBOro pacmpenenutens. Ilomaua
(OpCYHKHM pErynupyercss U3MEHEHUEM OTKPBITH KJlalaHa, PacHoJIOKEHHOTO 3a CIUBHBIM IITYIIE-
pom. IIpu MOTHOCTHIO 3aKPHITOM KilanaHe (opcyHKa paboTaeT Kak HEeperyimpyeMas ¢ «max.» IMo-
naded. YBEIUYEHUE KOJIMUYECTBA CIMBAEMOr0 TOIUIMBA MO3BOJIIET YMEHBIIUTH KOJIUYECTBO TOIUIM-
Ba, MI0JIaBAEMOT0 B TOIKY, 0€3 3HAUUTENILHOTO YXY/IICHUS KaueCTBa PaclbINBAHHMSL.

B ¢opcyHke ucnonap30BaH Takou k€ PaCHbUIMTENb, KAK U B MEXaHUYECKOW [IEHTPOOEKHON
Heperynupyemoii (opcyHKe.

Ho, ati dpopcynku 60see cI0xKHBI B CBOCH KOHCTPYKIIMH, @ TAKXKE B AKCIUTyaTallUH, U U3-
3a OOJIBIIOrO KOJMYECTBA OTBOJMMOTO M3 HUX TOPAYEro TOIIMBA B CIIEUAIBHYIO IIUCTEPHY — MO-
xapoonacHbl. [loaromy TpeGyercsi oxjaxIaTh OTBOJUMOE TOIUIMBO IEpe] MOCTYIUIEHHEM €ro B
TOIUIMBHYIO LIUCTEPHY.
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Ilapomexanuyeckue ¢opcyHku.
OCHOBHBIM JIOCTOMHCTBOM 3TUX (DOPCYHOK SIBIISIETCS 3HAUUTEIHHO OOJNbINas rryOuHa pe-
TyJIUpPOBaHUSl TOJAYM MPU CPABHUTEIBHO HEBBICOKMX JABJICHMSIX, CO3[aBAEMbIX TOIUIMBHO-
dopcyrnounsiMu Hacocamu (0,6 + 3 MIIa) mpu xopolemM Ka4ecTBe paciblIMBAEMOTO TOTLIHBA.

MapomMexaHudYeckKasi ¢ghopCcyHKa

[Tpu Harpy3kax, OJIM3KUM K ITOJHBIM Harpyskam, napomexanudeckas GpopcyHka paboTaer,
KaK YUCTO MEXaHWUYECKas IIEHTpoOekHast (POpCyHKa.

[Tpu mepuoaMuecKNX MPOAYBKAX pACIbUIMTENEH MapoM yMEHBINAETCS UX 3aCOpEHHE U
KOKCYEeMOCTb (a Takke OJarompusATHO CKa3bIBACTCS Ha YMEHBIIEHHUH HarapooOpa3oBaHUs HA TPY-
0ax 1o ra3oBO CTOPOHE).

Henocrarok — 6e3B03BpaTHBIN pacxo] mapa u, CieloBaTelIbHO, JUCTHIIATTA, Oojee CIoXK-
Hasi KOHCTPYKIMS, YeM y MEXaHHUECKUX HEHTPOOSKHBIX (POPCYHOK.

PaccMoTpuM HECKOJIBKO BHIOB 0OoJiee CIIOKHBIX KOHCTPYKLHUH MapomMexaHHYecKux (op-
CYHOK, BCTPEUAIOIINXCSI B MUPOBOM (JIOTE, K IPUMEPY, aHIIIMUCKUX. [Ipyr OT Ipyra OHU, B OCHOB-
HOM, OTJIMYAIOTCS JIMIIb pa3HooOpasueM pacnbuinteneii u BHY.

dopcyHKA ¢ 3aKPYVIECHHOM CTPYEM:

®opcyura Tna Y.

1 — kopnyc;

2 — KpbliKa, 3aKpblearowasics npu eblemMke (opCyHKiL,
3,4 — mpy6onposoodvl moniusa u napa,

5 — pacnviiusarowas 2onoexa;

6, 7 — mecma no0gooa moniuea u napa;

8 — 8UHMOBOU NpUNCUM OJIsL KDEeNeHUsL (hOPCYHKU.
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@OpCcyHKH € 3aKpy4EeHHOU
CTpye!l B KOMIUIEKTE C BO3-
JOYXOHAIpaBJSIIOIIUMH  yCT-
poiicTBaMH B BHJIE TpYO
Buntypu (mpoucxonut 3a-
BUXPEHUE II0TOKAa BO31yXa
Omaromaps  BHJIOM3MEHEH-
HBIM JIOTAaTKaM) IPOU3BO-
mut  ¢upma «CEA Com-
bashi Lmd.». TommmBo u
map I0CJ€ CMELIEHHUS Bbl-
Pacnuantesnp GOPCYHKH C 3aKpyueHHOR cTpyei: XOMIT U3 p aCIbLIATCII B
1 — 4oABOZ Napa MAH BO3RYXa; 2 — NOABOA TOWIHBA BUJE HaKJIOHEHHBIX Cprﬁ.
OCOOEHHOCTBIO  KOHCTPYK-
UM SABJSIETCS TO, YTO 00pa-
3yeTcsi YCTOMUYMBBIA KOHYC PAacHbUJICHHOTO TOIUIMBA, OOECIIEYMBAIOIIMN CTAaOMIbHBIC XapaKTEpH-
CTUKH (pakesia B HIMPOKOM JHANa30HE M3MEHEHHs HAarpy30K. XapaKTepUCTHKH CMECUTEIbHOU Ka-
MepbI BEIOPAHBI 110 YCJIIOBUSM MMUHUMAJIBHOTO Pacxo/1a napa.
Pacnipuinrens KpensTt K KOpIycy, KOTOPBIM JOMYCKAaeT Pa3jIMYHOE TEIMJIOBOE PACIIUPEHUS
Tpy0 mojaBoja ToruMBa U napa. OH ke MOXeT ObITh IEMOHTHPOBAH BO BpeMs paboThl koTia. [Ipe-
AyCMOTpEHa U MeXaHH4ecKast OJOKMpPOBKa, OTKJIFOYAIOIIast MOBO/] TOIUIMBA U Tlapa mepes 1eMOH-
TakeM Kopiyca (GOpCYHKH, a TaK)Ke CUCTeMa 3all[UThl 3aKPhIBAET 3aCJIOHKY, KOTOpask MPEnsSTCTBYET
nocTyrieHuto ropsiuero raza B MKO mipu cHsTOl opeyHKe.
Juamnazon perynaupoBanus (opcyHku coctaBisger 20 : 1. Ilpu monHo#l Harpyske KoTia
(MakcHUMabHOM Mojiaue TOIIMBa) pacxoa napa coctaBut 0,02 kr Ha 1 KT COXKEHHOTO TOTINBA.

Dopcyukn Tnna «Y» (puc. 6) . M € - 3aKPVICHHOM CTPVEH (puc. a)
dupmbl «BABKOK @ VILYKOK)»

Pacnunutenn GopcyHOK € 3axpyyeHHOd ctpyed w Thma Y
1 — BoaBox TonanBa; 2 — NONBOX llapa

Kak u B hopcyHKax ¢ 3akpydeHHOU cTpy€i, y popcyHok ¢pupmbl «baOkok u Buibkokcy, B
pacrpLUITeNe npegycMaTpuBaeTcst Y — 00pa3zHoe coeMHEHUE KaHaIoB MOBO/ia TOIJIMBA U Tapa.
Bce ornmnuue 3akitoyaercs JIMIIb B TOM, 4TO y (POPCYHOK THIA Y Map MOJBOIUTCS HEemocpeacT-
BEHHO (110 TpyOKe) K roJIOBKe PacnblLINTEJIs K IICHTPAJIbHOMY CBEPJICHHIO, 3 TONJIUBO — I10
KOJIbIIEBOMY KaHaJly F'OJIOBKHM PacIbLIUTENS.

JUisl MOBBILIIEHUS KauecTBa PacHbUIMBAHUS TOIUIMBA B (POPCYHKAX MCHOJB3YIO Map HU3KO-
ro nasieHusi. @opcynku tumna ,,Y” ¢pupMmbl «baOkok 1 Buibkok» BellyckaroT B komiuiekte ¢ BHY
(BO31yXOHAIPABIISIOLUIMUA YCTPOUCTBAMHU).
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Pomauuonnsie d)ODCVHKI/l.

EOCTOI/IHCTBaZ

5. HapexxHoCTh B 3KCIUTyaTaluu.

6. Bousbmas rmyOuHa peryinpoBaHusl.

7. OtcyTcTBHE 3aCOPSIONIUXCS KAHATIOB U OTBEPCTHH.

8. HapexxHoe perynupoBaHue, XOPOIIMA PacIblI TOIUIMBA NP €ro MaJlbIX aBJICHU-
sax (0,05 + 0,15 MIIa).

Henocrarku:

4. CHOXHOCTb KOHCTPYKLMH.

5. Iym mpu pabore.

6. HeoOxoauMocTh moanep:kaHus ¢ MOMOIMIBIO TBIMOCOCOB Pa3psDKEHUS B TOTIKE, €C-
JIM KOTJIE YCTAHOBIIEHO HECKOJIBKO (POPCYHOK.

3 4

10 N

PorammomEmaasi
R dbopcyHKa

[Tocnennue 0OycIOBIEHO TEM, YTO MPH OYUCTKE, PEMOHTE OJHOM u3 (POPCYHOK, MPH pa-
00TarOIUX OCTAIBHBIX, IPU U3BJICUCHUU €€ U3 TONKH, O00pa3zyercsi OCTaTOYHO OoJjbluas amOpa-
3ypa, KOTOPYIO HYXHO 3aKpbIBaTh CbEMHBIM CTalIbHBIM IIMTOM. IIpu paborte npiMococa UM co3za-
eTcs paspsiKeHHe B TONKE M LIMT HpUXKHMaeTcs Kk amOpasype. [Ipu sToM uckmouyaercs BbIOpOC
IJIaMEeHH OT paboTaroimXx (OPCYHOK.

PacnpuiBaHue TOMIMBA B POTALIMOHHBIX (POPCYHKAX MPOUCXOAUT IMOJ ACUCTBUEM IICH-
TPOOEKHOW CHIIBI, CO3aBaeMOIl PAaCHbUIMTENIEM, BPAIAIOIIUMCS ¢ OOJIBILION YaCTOTON BpallleHHS
(~ 5000 06/muH), a perynupoBaHue — MyTeM U3MEHEHHUsI OTKPBITHS KiaraHa, MOABOISIIEr0 TOILIH-

Ba K (hOpCYHKeE.

Bo3ayxonanpasasiouiee ycrpoiicrso (BHY) cnyxut s mojgaun He0OX0AUMOTO KOJH-
4yecTBa BO3/yXa B TONKY KoTia. OT pabotel BHY 3aBucHT kauecTBO pacmblia, ero cMeceobpa3oBa-
HUE, IPOIIeCC TOPEHUS], SKOHOMUYHOCTD PabOThI KOTIA.

B3anmuoe pacnosioskenue GopcyHku u auddyszopa ycTaHaBIUBAIOT NPHU HMCIBITAHUSAX
KoTiia M (pukcupyrot! (910 Kacaercs Bcex TUNOB GopcyHok!!!). B mporecce skcruryaraiuu Kotia
JUISL HOPMAJIBHOTO TOPEHHsI, YTOOBI HE YXYAILIUTH MPOLIECC TOPEHUS, 3TO MOJI0KEHUE (POPCYHKH Me-
HATh HE PEKOMEH/YeTcs (Bbl — HE OMNBITHBIE CTaplliNe MEXaHWKU, M MHOroe u3 Bac He 3HalOT a30B
TEIJIOTEXHUKU!).

Hanpasstronue jgonaTky Mpu Hajlajke paboThl KOTIa MOXHO IOBOPAYMBATh, H3MEHS
ceueHue AJIs IPOX0/1a BO3AYyXa U TEM CaMbIM, PETYIHMPYs €r0 CKOPOCTh U aXKe TEMIIEPATypy.

IIpu HOpManbHON (HOMUHAIBHOW) paboTe Tomku KoTaa sonarku BHY nomkHBI OBITH
IIOJIHOCTBIO OTKPBITHI, ¥ IOBOPAYUBATh UX HEIb34!

Peructp (3acnonku) BHY o6sruH0 nmeet aBa nosioxeHus — «OTKpeITo» U «3akpbiTo». OH
3aKpBIBAETCS] aBTOMATUYECKU (MJIM BPYYHYIO) TIPU OCTaHOBKE (DOPCYHKH.
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Tonausno-gopcynounviu azpecam muna «Mouapxy.

,.-—-::

Tonnueo-cpopCyHOYHbIA
arperar "MoHapx"

[TosHOCTBIO aBTOMATU3UPOBAHHBIHN arperar 04eHb XOPOIIO 3apeKOMEHI0Bal cedst B pado-
T€ Ha cyJax MUPOBOro (IoTa.

VYnpaBiieHue arperaromM OCyLECTBIISIETCS OT JIEKTPOCUCTEMBI IPOrPaMMHOI0 MEXAHU3Ma,
00ecreyrBaroIlero Mociae0BaTeIbHOE BBIMOJHEHUE ONepalfii B 3aBUCKMOCTH OT CUTHAJIOB pejie
JIaBJICHUH, YCTaHOBJIEHHBIX Ha KoTie. HampuMmep, eciau naBieHue B KOTJIE MOHU3UTCS 10 3apaHee
YCTaHOBJICHHOTO 3HAYEHUs1, BKIIOYUTCS JIEKTPOBUTATENb 3 U BMECTE C HUM HAuHyT paboTaTh 3a-
KPEIUIEHHBIE HA €r0 Bally BEHTUIATOP 4 U TOIUIMBHBIN Hacoc /5. OJHOBPEMEHHO BKIIFOUAETCS JIEK-
TPUYECKUH TOILIMBONOAOrpeBarenb /3. BHavyane npoBOOUTCS BEHTUIMPOBAHUE TOIKU U TOIUIMB-
HBI HacoC HayMHaeT 3a0HupaTh TOIUIMBO W3 PACXOIHOW IMCTEPHBI MO TpybompoBody /8 depes
¢GbuibTp /7 ¥ IPOKAYMBATH €r0 YACTUYHO HA CJIMB (Majblii KPYr PEHUPKYISALNN) U YACTUYHO Yepe3
TpyOy 7, MOJIOCTh cotuta 9, OTKPBITHIN AJIEKTPOMArHUTHBINA Kianad /2 u TpyOy /6 BO BcachIBaro-
IIYI0 MarucTpaib (OOJBIION KPYT peUUpPKYIIALIH).

[To nocTmxeHH HEOOXOAUMOM BA3KOCTH TOIIJIMBA M OKOHUYAHMM BEHTHJIMPOBAHMS TOIKU
BKJIIOUMTCS TpaHC(HOpMATOP 3aKUTaHus 6 U 3akpoercs kianaH /2. IIockoibKy CIMB TOIUIMBA Yepes
COIUIO 9 MPEKpaTUTCs, TOIJIMBO MO BO3IEHCTBUEM CBOETO JIABJIEHMS OTOKMET MOPIIEHEK 3aII0PHO-
ro KJanaHa coruia 9, HanpaBUTCs K PACIBUIMTEIIO U BOCIUIAMEHUTCS OT AYTH 3JIEKTpo0B 8. DoTo-
AJIEMEHT J, BOCIIPHHSB CBET OT (hakesa, OTKIOYUT TpaHchopmaTop. Ecnu 3axuranus ¢akena He
IIPOU30MET, HAIPUMEP M3-3a MOMNAJaHKs BOAbI B TOIJIMBO WJIM 10 JAPYIMM NPUYMHAM, TO MO CHI-
Hally OT (pOTO3IeMEeHTa MPEKPATUTCs Mojjaua TOIUIMBA, a MPOTPAMMHBIA MEXaHU3M MOBTOPHUT LUK
BKJIIOUEHUS C NPEJBAPUTEIbHBIM BEHTWJIMPOBAHMEM TONKHU. [IpM MOBTOPHOM CpBIBE 3a)KUTaHUSA
CUCTEMA OCTAHOBUTCS U BKIIIOUUT CUTHAJIA3ALIMIO.

Ecnu pacxon mapa u3 xotia OoJIbIION U TaBlIeHUE Mapa B KOTJIe HUXKE HACTPOSUHOTrO 3Ha-
YEHMUs], 3aJJaHHOTO IPOTPaMMHBIM MEXaHM3MOM, JIOTIOJIHMTEIBHO BKIIOYaeTcs como /0, nms 4ero
OTKPBIBAETCS AJIEKTPOMArHUTHBIN Kianad //, a ucnonHuTenbHblid MexanusM (MUM) / nmoBepHeT 3a-
CJIOHKY 2 JUIsl yBEJIMYEHMsI TI01a4M Bo3ayxa. Bocmiamenenus TonmBa u3 comia /() mpoucXoauT OT
paboratomiero cormia 9. Ilpu naBnenuu B xotie Ha 0,01 MIla auxe paGouero comno /0 oTkIOYa-
eTcsl, 3aCJIOHKA BO3BPAIAETCS B UCXOAHOE TOJ0XKEHUE, a MIPU JTOCTHKEHUN pabouero JaBIeHUs 10
pabouero arperar BbIKJIIOYAeTCs.

Jlns BU3yalbHOTO KOHTPOJIS 32 TOpeHHeM (hakena Ha KOPITyce UMEETCs] CMOTPOBOI I1a30K
14.

Kpome arperara tuna «MoHapx», IUPOKO HMCIOJIB3YIOTCS CXOKHUE C HUM IO KOHCTPYK-
IIUH, KOMIIOHOBKE M TPUHIIMITY J€HCTBUS TOIUTUBO-(OPCYHOUHBIE arperatsl «OUIoH», «Y HUTEPM»,
«Bukunry, «Cake», «[Inonep» u ap.
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Apmartypa u KUII CIIK
Ha3HayeHue U KOHCTPYKIMS

I1o tpeboBauuio Perucrpa Best apMaTypa KOTIIA JIOJDKHA:

5. VYcraHaBnuBaThCcid Ha TNPHUBApHBIX MaTpyOKax, IITYyHEpax WM IPHUBAphIIIaX C

GbnaHmamu.

6. YcraHOBKa IITYIEPOB AOMYCKAeTCs MPU AMaMETpe poxoa He 6onee 15 mm.
7. llpu ¢maHIIeBOM COSAMHEHUU HA MIMIIbKAX JUIMHA TIOJTHOW pe3bObl MIMIICK, BXO-
JSIIIUX B TEJO MPUBAPBHIIIA, JODKHA ObITh HE MEHBIIE HAPY)KHOTO JHaMETpa pe3b-

OBl INITWIBKH.

8. Bcsd apmarypa kotia (1o napy) J0JKHA U3TOTAaBIMBATHCS U3 CTAJH.
Ha xomaax ¢ pabouumu napamempamu napa: oaenenue ne tonee 10 ke/cm’ u memnepamypa ne 60-
nee 200°C, paspewiaemes ycmaHasueamy apmamypy, UcomoeieHHyI0 U3 6blCOKONPOUHO20 YY2YHd,
HO Npu yCaoguu umo ouamemp npoxooa He npegviuiaem 200 mm.
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Cxema pacnoJOXKeHHs apMartypsl
Ha MapoBoM KOTje

K apMartype napoBOro nmpoCTpaHCTBa KOTJda OTHOCATCA:

1.
2.
3.

CronopHslii KIamnaH.

IIpenoxpaHuTENbHBIN KIalaH.

Bo3nymHelii knanaH (COyKMT JUIsl BBIIIyCKa BO3QyXa W3
[IapOBOT0 KOJUIEKTOpA IIPHU 3allOJIHEHUM €ro BOJOM — 3a-
KpBIBAIOT, KOI'JJa U3 HETO HAYHET BBIXOJAUTH Iap, WU BOJAA
— IIPYU IOCTAHOBKE KOTJIa HA «MOKPOE» XpPAHEHHUE).

. Knanana k manomerpam (mo mpasBwiaM Perucrpa koten

JOJKEH UMETh HE MEHee 2-X MaHOMETPOB).
Kinanana most KUIT u CAP.

K apMaTrype€ BOAAHOI'O IPOCTPAaHCTBA KOTJIa OTHOCATCA:

6.

8.

IIutaTenpHble KimanaHsl (MO mpaBuiam Perucrtpa KoOTibl
JOJIKHBI UMETh HE MEHEE 2-X HE3aBUCHMBIX IUTATENIbHBIX
CHUCTEM).

Knanan BepxHero npoayBaHus (Ui yAaJeHHs C 3€pKaa
WCIapeHus MUIaBaOIIUX MPUMECEH U 11aMa). Y CTaHOBJICH
Ha [apOBOJSHOM KOJJIEKTOPE.

Knanan HwxHero mpoayBaHusi (AJid yAaJIeHHs U3 KOTJIA
OCEBIIETO 1IaMa). Y CTAaHOBJICH Ha BOSHOM KOJUIEKTOpE.

9. Knaman ans or6opa npod.
10. Knanan ocymienus (yCTaHaBIMBAETCS B CaMOMl HUKHEU TOYKE BOJISIHOTO KOJIJIEK-

TOpA).

11. Knanana x BojioykasaTenbHbIM IprOopam (ctexiia Kimnrepa).

Apmamypa cucmem numanus u npOOYBaAHUs KOMIOE MOdcem Oblmb CMANbHOU, OPOH3060U UIU
namyunou. Ecnu 0na 06pabomku numamenvHoll 600bl 66005IMCA WEN0UU He HeNOCPEOCEEHHO 6 KOmel, d 8
menJiblti AWUK, MO KIANAHbL U KPAHbL APMAMypbl, CONPUKACAIOWUECS. CO WeTIOYHOU 8000, PEKOMEHOYemcs.
U320MaBIUAMb U3 ONOBAHUCHOU OPOH3bI, He cooepiicaujell YUHKA, KOMopulil Oblcmpo pazveoaemcs uje-

JIOYHbBIMU pacmeopamu.

HpI/I IoAroTOBKE KOTJIA K HeﬁCTBHIO BCC MAapOBLIC KJIAIIAHBI HA KOTJIC U ITApOIIpOBOAAX HE-
O6XOI[I/IMO CJICra CTpOHYTb Ha OTKPBITUC BO n30ekaHue ux 3aKuMa IIpu MPOrpeBaHuu U OCTABUTH

ux 3akpbITeivMu (IITI CIIK).

1. Cmonopuviil knanan. CIyXuT Al COOOIIEHHS KOTJIA C MaporpoBOJIOM, Yepe3 KOTOPBIN map
orOupaercsa k norpeburensiM. Ha mapomneperpeBarene Kotia 00s3aTeIbHO JODKEH YCTaHABIIH-
BaTbCsl CBOM CTOIOPHBIN KJIAIIAH.
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CronopHble KianaHa JODKHBI MMETh JUCTAaHLIIMOHHOE YIIPAaBJIIEHHE B BUJE BAJIUKOBOIO
/kappanHOro/ mpuBoAa (MOMUMO MECTHOTO), BBIHECEHHOTO M3 MALTMHHOTO OT/AEICHHUS. Y IIpaBlieHHE
JMCTAaHIIMOHHBIMH KJIANIaHAMU HaXOJUTCS Ha IJIaBHOM Many0e WK BhIIIE TJIABHOW NayObl.

[To nmpuHIMIYy AEHCTBUS MOTYT OBITH 3alIOPHBIMHU (Tapeika M IITOK JKECTKO COEIMHEHBI
MeX]ly co00i1) 1 HEBO3BPAaTHO-3aIOPHBIMHU (TapeliKa U IITOK COSMHEHBI MEeX/1y CO00il HE KECTKO).
BonbIIMHCTBO KJIaaHOB — HEBO3BPATHO-3aMOPHBIE, Y HUX MOABEM TApEJIKU MPOUCXOJUT MO BO3-
JelicTBUEM Ha Hed NaBieHus napa B Kotie. [Io KOHCTpYKIMU MOTYT OBITh MPOXOIAHBIMH U YIJIO-

BbIMH.

Ha 6apabane orHeTpyOHOTO KOTJIa MIOTIAHACKOTO THUIA OOBIYHO YCTaHABIMBAIOT CTOIIOP-
HBIW KJIalaH yriIoBOTO THIIA CO CTAJbHBIM JIMTHIM KOPITYCOM U 3allpECCOBAHHBIM OPOH30BBIM I'HE3-
nom. bpoH3oBas Tapenka kjamaHa cHaO)keHa XBocTOBHKOM. IlITok kiamaHa, MMEIOIINUI BUHTOBOU
MIPUBOJI, COEIUHSIETCS C TAPEIKOW C IIOMOIIBIO TaKU U CyXapeu.

Krnanan MokeT OTKpbIBaThCA I0J] JaBICHHUEM I1apa CHU3Y Ha TapeiKy B TOM cllydyae, Clli
LITOK KJIallaHa MOJHAT. 3aKpbIBAETCs KJalaH IIPU OIMYCKAHUU IITOKA. Y AIMHEHHBIM KBaJpaT IITOKA
clienaH Julsl IPUCOEINHEHUS IUCTaHIMOHHOTO IIPUBO/JIA.

['He30 kiamaHa MOXKET OBITh M3TOTOBJICHO, KaK M Tapesika KialaHa, U3 HepKaBerollen
CTaJIM U 3aIIPECCOBAHO B KOPITYC (/17151 BOAOTPYOHBIX KOTJIOB).

am 1 — ¢naney xpennenuss K npuapviuly Ha NAPOBOOIHOM
i KOJLIeKmope KOmad,
G Y D 2 — 2He300 Kianaua,
@%_ \ /W/ 3 — umoii cmanbHOU KOpnyc;
£ ¢ Aé 4 — c60600H0 3aKpennenHas mapenka Kianama,
.
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5 —wmok knanaua;

6 — MAaxo8uxK;

7 — KpoHWmellH ¢ pe3bO080U 6MYIKOU,
8 — canvHuK ¢ HANCUMHOU MYNIKOU,

NN 9 — kpvlKa (6epPXHSA YaCmb) KIANAHA,
/ S NN, et p p
& L 10 — naponumosas npoknaoxa.
} Dl [ P P
5 \/&?:vr ‘ - 2. Ilpedoxpanumenvhvle kranana. Ciyxat st odec-
¢ A JRES neueHus: 6e3omacHoi paboTsl koTia. OHM aBTOMA-
% ‘ g%! !g TUYECKU COpachIBAIOT M30BITOK Mapa B arMochepy
e D)
NN == N (uepe3 BecTOBYIO TpyOy) NMpH YBETUUEHUH €0 JaB-
3// 1 . | ‘ { ‘ JIHHUS BBILIE pabOYero.
<]
z a‘ ’ KOTIIBI ¢ TIOBEPXHOCTBIO Harpesa Goiee 12 M° TOIDKHEI
f
~ ¥ q UMETh J[Ba MPEIOXPAaHUTEIbHBIX KilamaHa. [ KOTIoB ¢
-

Yraoceo#

HEBO3BPATHO-3aN0OpP-

HLI CTONOPHbLIA KAAMAH

NapoNPOU3BOIUTEIBHOCTRIO (pacueTHoi) MmeHee 1 T/d4
napa u g YK 10CTaro4yHO MUMETh OJUH MPEIOXpaHU-
TeIbHBINA KJanaH (He caBoeHHbIN). [IpegoxpaHuTenbHbIe
KJIallaHa JOJDKHBI MMETh TPOCHKOBBIM MHPUBOJ IJISI UX

OUCTaHIMOHHOTO moApkiBa n3 KO (HEmocpeacTBEHHO Y KOTJIA) U C

BepxHel manyOsl. Eciam koTen o0opynoBaH maporneperpeBareseM,
TO HA HEM JOJDKEH OBITH JIOTIOJIHUTENBHO YCTAaHOBIJICH OJHMH Mpeo-
XPaHUTENbHBIN KiIanaH. DTOT KJamnaH JOJDKEeH ObITh OTPEryIUpPOBaH
TakuM 00pa3oM, 4TOObI OH OTKPBIBAJICS PAHBIIE, YeM MPEIOXPAHU-
TEJIbHBIM KJIallaH, YCTAHOBJICHHBIN Ha MapoOBOM KOJUIEKTOpE KOTIIA.
B nmpotuBHOM ciyyae mpu MOApHIBE KianaHa, YCTAHOBJICHHOTO Ha
KOTJIe, yepe3 MaporieperpeBaresib He OyAeT MPOXOJUTh Map, 4To
MOJKET BBI3BaTh MEPETPEB U MOBPEKICHHUE MapoIeperpeBaTels.

[To xOHCTPYKIMK OBIBAIOT MPSAMOJACHCTBYIOIINE U HEMps-

MOTO OENCTBUA.

CBoenHblil
UMk TpeaoXpaHHTeNbHBIN K1amaH

IIpsimoro aecTBuA:

1- mapeika cobcmeenHo Kjianaha,

2 — KpulUKa (8epXHAS YACMb KIANAHA),
3 — npyoicuna;
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4 — 6epxHss mapenka NpysHCUHbL,

5 —wmox;

6 — NPUICUMHASL PE2YTIUPOBOUHAS BIMYIKA,

7 — CbeMHbIU KOANAK,

8 — uexa wmoka;

9 — niomba Pecucmpa;

10 — pviuaz 015 nOOPvIBA KIANAHA 8PYYHYIO (CE53AH C KOANAKOM,).

[Ipu npeBbIIEHNH 3aJaHHOTO JABJICHUS apa B KOTJIE TapeJiKa KilanaHa, Mpeo10IeBasi Ha-
TsOKEHUE TPY>KUHBI, O/ ICHCTBUEM JaBIICHUS Iapa MOJHUMAETCS, U U30BITOK TMapa BBITYCKACTCS
yepe3 MapoOoTBOAALIMM TPyOONpoBo (BECTOBYIO TpyOy) B atmocdepy. [locne cHu>keHHs aBiIeHUs
rapa B KOTJI€ 0 3aJaHHOT0, O] IEUCTBUEM MPYKUHBI KJIallaH 3aKpOETCH.

Jlns monpeiBa KiamaHa BPYYHYIO MUMEETCsl MPUBOJ € pblyaroM /(), KOTOPBIA CBS3aH CO
ChEMHBIM KOJIIakoMm. IIpu moBopoTe ppluara KoJIak MOJHUMETCA W, BO3JCUCTBYS YEPE3 YEKY Ha
IITOK, TTOJTHUMAET TapeNKy COOCTBEHHO KJIaraHa.

Henpsmoro aeiicrBus. [IpuMeHseTcs y KOTIOB C BBICOKOW ITAPOIIPOU3BOIUTEIb-

HOCTBIO U BBICOKUM Pa0OYMM JIaBIE€HUEM, T.K. TapeJiKa KilarnaHa JODKHA ObITh OOJIBIIEro JUaMeTpa
U UMETh 00JIee JKECTKYIO IPYKUHY, KOTOpast MAJIOUyBCTBUTENIbHA K PETYJIMPOBKE.
Cocrout Kak Obl U3 IBYX KJIallaHOB — UMITYJILCHOT'O M COOCTBEHHO NPEAOXPAHUTEIBHOTO.

ViMnynbCHBIN KJIanaH U3TOTOBJIEH HA HEOOJIbIINE AUaMETPhI IPOX0/a, IO3TOMY B HEM YC-
TAHOBJICHA MPY)XKMHA HEOOJBIIOrO JTUAMETPa M CPABHHUTEIBHO HEXKECTKasl, MOJIAIOMIAsACS PETryIH-
pOBKE.

Ilo KOHCTpPYKLIMU Majo, 4YeM OTIMUYAETCSA OT IPSIMOACUCTBYIOLIErO IIPENOXPAHUTEIBHOIO
kianada. OTIu4Me JUIIb B TOM, YTO NMPH MOJpPbIBE KJIanaHa map OTBOJAUTCSA HE B aTMocdepy, a mo-
CTyINaeT B IMOPILIHEBYIO NOJIOCTh MPEJOXPAaHUTENBHOIO KianaHa. J[aBleHHe OT UMIYJIbCHOIO KIa-
naHa J5 Tmepeaaercs Mo UMIYJIbCHOMY TpyOOmpoBOJy B MOJOCTh Hajx mopuHeM MM (ucnomaHu-
TesnbHOro Mexanusma). Ilockonbky auamerp nopiins VM Oonbine quamerpa Tapenku [ mpeno-
XPaHUTEJIBHOIO KJlallaHa, MOPIIEHb MIPEO0JI0JIEBAET COPOTUBIEHUE NIPYKUHBI 3 U KJIallaH OTKpO-
ercs. Korna naBneHue B KOTJIE CHU3UTCS IO YCTAHOBOYHOTO JABJIECHMS, UMIYJIbCHBIA KJamaH 5
3aKpoeTcs, JaBiaeHue B nosocty M ynaner, v kiianan / 1oJ A€HCTBUEM NPYKUHBI 3 3aKpOETCs.

OnuH kimanaH (perucTpoBslif) mo TpedoBanuto Peruct-
pa perynupyroT Tak, 4ToObl MaKCHMalbHOE JaBJICHHE MPHU HUX
aBTOMaTHYECKOM MOJIpbiBe 0110 He 6osee 10 % ot padouero.

Bropoii knmamaH peryaupyercs Ha AaBieHHE MOJpbIBa
MeHblnee, yeM nepsbii (o [1T3 CIIK):

JTaBJICHUE IOJIPHIBA He AO0JIKHO NMpeBbIATHL padouee
0os1ee yeM Ha:

- 1,05 nsis1 koTJI0B ¢ padounm nasieHuem a0 1 Mlla;
- 1,03 nsis1 KOoTJIOB ¢ padounm aaBjieHueM 0osee 1 MIla.

J
/
)

M’nﬁn_
Y

(ITo Perucrpy Jlnoiima nanast OrHETpYOHBIX KOTJIOB KJIaraHbl

JOJUKHBI ITOAPBIBATHCS ITPU ITPCBLINICHUN pa6oqero JaBJICHHSA HE

1 — Tapeska NpeLOXPAHHTENLHOTO KAaNada; 2 — o
nopulenh cepBoiBHTaTens; J — Npyxuna; 4 — Oonee 3 A))

HMAY.IbCHbIA TPYGONPOBOA; 5 — HMAYIbCHBLH Kia-
naH; 6 — napoBod KD/ANEKTOP
ITo oxkoOHYaHUM HCIBITAHUS (HpI/I IOBBIIICHUHN OaBJIC-

HUs B KOTJIC BBIIIC pa6oqero) OJIUH U3 KJIallaHOB, YCTAHOBJICH-
HBIX Ha MTapOBOM KOJUICKTOPC, HJIOM6I/IpyeT HHCIICKTOPD PeFI/ICTpa (BO n30eKaHue HoaKaTusA Kialia-
HOB WIEHAMH MAaIlIMHHOM KOMaHbl JAJIS MOBBILICHUS TaBJICHUS B KOTJ'IG).
I[J'Iﬂ YMCHBUICHUS TMOTEPb JUCTUILIATA IIPU PCTYIIUPOBAHNUUN MTPCABAPUTCIBHOC PETYIUPO-
BaHHEC MOJXHO IMPOU3BOAUTD B TOKapHOﬁ MaCTepCKOﬁ IIpH IMMOMOIIH CKATOI'0 BO3ayXaA.

Benuuuna nrowaou ceuenusi npedoxpaHumensHblx KIanaHos 3a8Ucum om 4acogou naponpou3eo-
OUmenbHOCmu KOmJid.

HOI[pBIBaTL MNPpECAOXPAHUTCIIbHBIC KiIallaHa BPYYHYIO C MECTHOI'O IIOCTA Y KOTJIa pPECKOMCH-
AYCTCA pa3 B CYTKH UIA IIPEAOTBPALLICHNA 3AJIMIIAHUA TapCIIKU B CEIJIC. Onaun pa3 B MecsIl HE00X0-
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IMMO TOJPBIBATH UX B MPHUCYTCTBUU CT. MEXAHHKA C COCTABJICHHUEM COOTBETCTBYIOUIETO aKTa U C
3allMChI0 B BAXTCHHOM MAIIMHHOM XYpHAJIE.

[IpenoxpaHuTenbHbIE KIaMaHbl JODKHBI OBICTPO OTKPBIBATHCS, BO BpEMS IEHCTBUS OCTa-
BaThCS OTKPBITHIMU U IIJIOTHO, 0€3 CTyKa, CAAUTCS Ha THE3/a MOCje CHIKEHUS TaBJICHUS B KOTJIE 10
pabouero. [[ns 3Toro Hy)xHO 3a00THTBCS O COXPaHEHUU TEPBOHAYAIBHBIX Pa3MEpPOB KIIANlaHa MpU
ero pemoHte. Ecam rHe3no kiamaHa OyAeT 3HAUMTENIBHO PAcTOYEHO, TO JaBlICHHE Iapa Ha HEro
JOJKHO OyZeT BO3pacTH IJIsl €ro MOJphIBa. JTO MoTpedyeT Oojiee CHIBHOTO 3aKaTUsl MPY>KUHBI,
YTO HE BCETJa BBHITIOJIHUMO.

[Tponycku mpeaoXpaHUTENbHOTO KianaHa MOTYT BO3HUKHYTh NPH pazbelaHUM WIH 3a-
O6ouHax Ha pabOYMX MOBEPXHOCTX, MEPEKOCE OT HEPABHOMEPHOTO 3akaTus (DIaHLEBBIX OOJTOB.
WHoraa npomycKy BO3HUKAIOT IPY KOPPO3UHU MM TPEIIMHAX B CTEHKaX KOpIlyca KiIanaHa.

JKenarenbHo ycTaHaBIMBaTh B HIDKHEH 4YacTH KOpITyca MpPEIOXPAaHUTEIHHOIO KiaraHa
JpeHa)KHbIe TPYOBbI /Uil CBOOOJHOI'O CTEKAaHUSI CKOHJICHCHPOBABIIETOCS Iapa B KOpIyce KiamaHa
MIOCJIE €r0 OTKPBITHU — 3aKPBITUH (TPYObI HE TOJDKHBI UMETH KilanaHoB). [Ipu 3acopenuu Tpyo BO3-
MOJKHBI TIeperpy3ka KjamaHa, MOBPEXICHUS B pe3ylbTaTe I'MIPAaBIUYECKUX yIapoB, KOPPO3Us U
3aelaHue KIanaHa.

[Ipy HEmIOTHOM MOCAaAKU TapelKd B THE3/0 KJANaHa Halo MPUTEPETh WIM MPOTOUYUTH
KJIalaH, COXPaHsisi M0 BO3MOKHOCTH HEU3MEHHBIM JIMAMETp THE3/1a.

[IpenoxpanuTtenbHbIE KiIalaHa MPUTHPAIOT MAIIMHHBIM MAacjloOM C TOJYEHBIM CTEKIOM
WJI OYEHb MEJIKOU NIPUTUPOYHON MACTOM.

3. Iumamenvuoie K1anama IIpeIHa3HAYEHBI TUISL MATaHUsA KOTJIa BOJIOH.
B kauecTBe mUTaTENBHBIX HACOCOB HA Cy/AaX MPUMEHSIOT HACOCHI TOPIIHEBHIE U EHTPOOEK-
HBIE€ C ANEKTPOIPHBOJAOM U MApomnpoBoAoM. Ha kakqoM KOTiIE NOJDKHBI OBITh YCTAHOBJICHBI

7B IIUTATEIbHBIX KJIallaHa B JABYX HE3aBUCHMBIX CHC-
TEMax.

[lurarenpHbIN KjanmaH COCTOMT U3 ABYX KJamaHOB (JoIyc-

KaeTcsl pa3MelIeHUEe B OJTHOM KOpIIyCe): pa3oO0IIUTEeIbHOro

1 (yctaHaBiMBaeTCs HENOCPEACTBEHHO Ha KOTJIE) U HEBO3-

BpatHOro 3 (yCTaHABIMBAETCs Iepe] pa3oOIIUTEIbHBIM).

Pazo0mmTenbHblil 10 KOHCTPYKIIUU MOXKET OBITh 3aIIOPHBIM

U HEBO3BpaTHO-3allOpHbIM. Ha3HaueHne HEBO3BPATHOIO

KJIaraHa — He JaTh BOJI€ BO3BPATUTCS OOpAaTHO U3 KOTIa IpU

OCTAaHOBKE MUTATEIBHOrO Hacoca. Ero ocoGeHHOCTh — OT-

cyrctBue mToka. Hampapnsrommii maneny 2 u pebpa 4

CIy’KaT JJIsl HallpaBJICHMs ABW)KEHMs KiamnaHa. lIurarens-

PasofuurensHuit # HEBO3BPATHBII o
nuTaTebHble KAallaHbl HBIX HACOC CO34ac€T AAaBJICHUC 60)11:1].[6 YeM JaBJICHUEC B KOT-

ne. Bojga noaxoauT cHU3Y MOJ KianaH U OTKpeiBaeT ero. C
MPEKPALLEHUEM TTOJa4YU BOJBI KJIallaH CaMOCTOSTENILHO 3aKPbIBACTCS IO ICHCTBUEM JABJICHUS BO-

IIbI B KOTIJIE.
YK MokeT UMeTh TOJIbKO OJIMH MUTATEIbHbIN HEBO3BPATHO-3aIOPHBIN KJIaIaH.

4. Kpawnvi eepxneco u Hudicnezo npoodysanus. Bo Bpemsi paboThl KOTia B BOASHOM
MpoCTpaHcTBe ero Oapabana (OapabaHOB) MOCTENEHHO HAKAIUIMBACTCS MAclio U

I1JIaM, @ COJICHOCTh BOJIbI B KOTJIE TIOBBIIIACTCH.
YroObl MperoTBpaTUTh 3arps3HEHUE MOBEPXHOCTH HArpeBa, HeoOXOAMMa pEryispHasl MpoIyBKa,
T.€. YAaJeHHe U3 KOTJIa 3a OOPT YyacTh BOJBI BMECTE C PACTBOPEHHBI-

MU B HEW COJISIMH U OTJIOKECHHUSIMH.
Macnsubie 00pa3oBaHus, INIOTHOCTh KOTOPBIX MEHBIIE, YeM IUIOT-
==\ HOCTbh KOTJIOBOH BOJIbI, CKAaIUTMBAIOTCS y 3epKajia UCIIApEHUs; UX yaa-
: JSIIOT BEPXHUM TpojayBaHueM. bonee Tsokensie 06pa3zoBaHus (LUiam),
B rﬂ OceJlalolie B HUKHEHW 4acTH OOYKM OrHETPYOHOro KOTJa WM B BO-
R ISTHOM KOJUIEKTOpPE (KOJUIEKTOpax) BOJOTPYOHOTO KOTJIA, YAAISIOT

N \ HUKHHUM TIPOIyBAaHUEM.

Kpanwl eepxnezo npodysanus BBHINONHIIOT OOBIYHBIMU 3a-
HNOPHBIMU WJIM JPOCCEIbHO-3AIOPHBIMH, T.K. UMM TOJb3YIOTCS BO
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BpeMs pabOThl KOTJIa XU OHU JOJDKHBI 00ECIEYNTh CHHIKEHHE JaBJICHUS MPOyBaeMOil BOJbI JI0 at-
MocdepHoro. Tapenka IpoccenbHO-3alIOPHOT0 KiIaraHa UMeeT KOHYCHYI0 ¢opmy. [Ipoccenupona-
HUE MPOUCXONUT B 3a30p€ MEXAY THE3Z0M U KOHYCHOW 4aCThIO TapEIIKH.

YacTo BMECTO KJIalaHOB YCTaHABIUBAIOT MPOOKOBble Kpaubvl, T.K. TONAJaHUE KYCOUYKOB
TBEP/IOH HAKUIIM O] KJIATIaH HE MMO3BOJUT €MY MOJHOCTBIO 3aKPBITHCSA U Map C BOJAON MOXKET OBbITh
BBIIYTHI U3 KOTJIA (0CO00 3TO KacaeTcsi HU’KHETO MPOAyBaHUs).

OT KpaHa BepXHEro MpOyBaHUs BHYTPH KOTJIa UAET TpyOa BEPXHETO MpPOaYyBaHHUS, KOTO-
past mpecTaBisieT U3 ce0s1 0ObIUHYIO UIMHIPUYECKYIO TPYOy ¢ 0OpalieHHBIMU BBEPX OTBEPCTHSI-
mu. TpyOy ycranaBnuBaioT Ha HYB (HauHM31IMI ypOBEHb BOJIbI) MJIM HEMHOTO HUXKE €rO.

Ecnu tpyba BepxHero npoayBanus ycraHosieHa mexay HYB u PYB (pabounii ypoBeHb
BOJIbI), TO TepeJl MPOAYBKOM KOTa Ha0 YOeUThCS B TOM, YTO YPOBEHb BOJIbl HE MeHee yeM Ha 50
+ 100 MM BbIIIE IPUEMHBIX OTBEPCTHH TPyObl, HHaYe BMECTO BOABI U3 KOTJa OyJaeT yAaIsAThCs map.
[TonoxxeHne BepxHeil KPOMKU TPYOBI BEpXHETO MPOAYBAHUS PEKOMEHYETCS OTMETHTD yKa3aTeaeM
Ha BOJIOMEPHOM CTEKIIE.

Tpybul HudKICcHE20 NPOOY6anus, Pa3MEIICHHbIE B HIDKHEH 0apabaHOB OTHETPYOHBIX KOTJIOB
WIA B BOJSHBIX KOJJIGKTOPAaX BOJOTPYOHBIX KOTJIOB, MPEACTABISAIOT COOOM Takke OObIYHBIC ITH-
JUHJPUYECKHE TPYOBI € 3ariyIlIeHHBIM KOHIIOM U C OTBEPCTHSMU 0 UX HUXKHEH oOpasyromei mo-
BEPXHOCTH.

CyMMapHOe ceueHHe 3THUX OTBEPCTHIl HE JOJHKHO MPEBBIIIATh CEUYCHHE TPYObl HMXKHETO
npoAyBaHMs. B mMpoTHBHOM cilyyae MpH MPOJYyBaHUAX KOTJIA BO3HUKAIOT OMACHBIE JJISi IPOYHOCTH
¢anneB ¥ TpyO rUIPaBINUECKUE TOTYKU U BUOPAIIH.

[TpoTsKEHHOCTh APOCCENBbHOM TPYObI J0JKHA ObITh HE MEHee 2/3 JUTMHBI KOJUIEKTOpa WIIH
OapabaHa.

B kxauecTBe Kpanoe nuicnezo npodyeanus NpUMEHSIOT TPOOKOBbIE WM JUCKOBBIE Kpa-
HB.

1 — 3anneynux, He NO360IAIOWULL CHAMD PbIYae 6 OMKPLINOM
NONONCEHUU KPAHA,

2 — pvluae;

3 — ynnomHumenbHuIli CalbHUK C KPbIUKOU,

4 — kopnyc;

5 — npooxa;

6 — Quxcupyrowuii 6uHm ¢ 2atiKou.

CbheMHYIO PYKOSTKY y KpaHa HMXKHETO IMpOJIyBaHUS
MOKHO CHATH TOJIBKO IPHU MOJIHOCTBIO 3dKPBITOM KpaHE T.K. 3a-
IUICYHUK [ He MO3BOJISIET €€ CHATH B OTKPBITOM IIOJIOKCHUH,
yTOOBI HE 3a0BITH 00 OTKPBITOM KpaHC€ WM HC YIIYCTUTH BOJAY U3
KOTJa. PyKOHTKy HU3roTaBJIMBAIOT yII.HHHeHHOﬁ H paclojiararot
eé Tak, yTOOBI OHA B OTKPBITOM ITOJIOKCHUU KpaHa IMPHUBJICKAJa K
ceOe BHMMaHUE (HampuMep, B MPOXOJE) M OKPalIMBaIOT B sp-
KY10, IPUBJICKAIOIIYO BHUMAHHUEC, KPACKY.

KpaH HuxHETro NpPOAYBaHHA

5. Boodoykazamenvhvie npubopsi. Kaxnerii CIIK MOXHO HaZe)KHO IKCIUTYyaTHUPOBATh
TOJIBKO IIPU OIIPEACIEHHOM YPOBHE HAXOASIIECHCS B HEM BOJBI.

Paznuuaror Hannuznmit (HYB) u naussiciuii (BYB) nonyckaembie ypoBHU BOjbI. Pa-
60unii ypoBEeHb BOJIBI pacIojiaraeTcs MPUMEPHO MOCPEANHE MEKAY HUMU.

HVYB onpenensercs u3 HEOOXOJUMOCTH OXJIaXIECHUS BOJOM Hanboyiee BBICOKO pPacro-
JIO’)KCHHBIX 4YaCTEe MOBEPXHOCTHU HArpeBa KOTJA, T.€. NPEAOTBPAILEHUs Ieperpesa Merauia. BYB
OTPaHUYMBACTCS HEOOXOIMMBIM 00BEMOM MapOBOrO MPOCTPAHCTBA, JOCTATOUYHBIM JUIS OTAEICHUS
BJIaTH OT Iapa.

Kaxnpiii koTen cuabxen ykazamenem HYB, a unorna PYB u BYB. Ykazarens usroras-
JUBAIOT B BUJIE IIypyIa (TaK Ha3bIBAEMOT'0 «OTHEBOT'O LIypyIay) WIH IUIACTUHKU C PUCKOW U IIPOY-
HO MPUKPEIUIAIOT K HApyXHOU OBEpXHOCTH OapabaHa KoTia (He 3aKpbIBaTh U30IALKe!).

B BopoTpyOHBIX KOTiax HYB ycranaBnuBatoT Ha 150 MM BbIlIe BEpXHUX KPOMOK Hau-
0oJiee BBICOKO PACHOJIOKEHHBIX OIyCKHBIX TPYO.
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Taxoxe ypoBeHb BOJIbI B KOTJIE KOHTPOJMPYIOT C TIOMOIIBIO MPOOHBIX KPaHOB (11 BOJO-
TPYOHBIX KOTIIOB HEOOs3aTenbHO). OcHempyOHblil Komen 00IHCeH UMemb He MeHee 08YX NPOOHbIX
kpanog! Ocp HUXKHEro kpaHa pacnosaraercsi Ha HYB, oce Bepxnero Ha BYB. Ilpu ycranoske
TpeTbero kpana - mexay BYB u HYB.

Kaotcovtit komen 0onycen umems He MeHee 08YX 6000YKA3AMenbHbIX npudopos!

HwxHuit kpail mpopesu UIsl CTEKIa BOJOYKA3aTeIbHOTO NMpHOopa OJKEeH ObITh pacio-
noxkeH Bbiie HYB He menee yem Ha 50 MM 1 He MeHee 150 MM HaJ BbICIIEH TOUYKOM MOBEPXHOCTHU
HarpeBa. To pacCcTOSHUE JIOJKHO COXPAaHAThCS NMPU KpeHe 10 5° Ha 11000i 60pT.

IIpu pacnonoxeHnu KOJJIEKTOPOB MOMNEPEK CYAHA B KaXKIOM KOHIE KOJUIEKTOPA TOJDKEH
OBITh YCTAHOBJICH CAMOCTOSITEIIbHBIN BOAOYKa3aTeIbHBIN MPHOOP.

Bopoykazarenb AelCTBYeT 1O MPUHIMITY COOOLIAIONIUXCS COCYAOB - €r0 BEpXHsS 4acTb
COEJIMHEHA C IIaPOBbIM, a HUXKHSS C BOJSHBIM IIPOCTPAHCTBAMU KOTJIA.
Bonoykazarens ¢ minockum crekiom (crekino Kmunrepa) ye-
TaHABJIMBAETCS HA BCIIOMOTATENIbHBIX KOTJIaX U COCTOUT U3:
9 - 2ne300 pamxu;

10 - wnuneru;
11 - npoxnaoxu;

12 - nnockoe cmexno;

13 - onpasa (nepednss wacmo npubopa);

14 - sanopmwiii kpan npodysanus 6000,

15 - sanopmeiii cruenoii (noo naumet KO) kpan npodysanus;
16 - sanopmwui kpan npodysanus napom;

Bonoykazarenu ycraHaBIMBarOTCS €O CTOPOHBI MEPEIHETO
(GbpoHTa KOTJIa IPU XOPOIIEM OCBEIICHHUH.
BHyTpeHHs MOBEPXHOCTh CTEKIIA 4 UMEET NapajlieIIbHbIC
BoxoyKasaTeds ¢ KpaHayu MpU3MaTUYECKHE KaHABKH (PUCKH), YTO CHOCOOCTBYET 4eT-
KOW BHJIMMOCTH YPOBHS BOABI Onaroaapsi pasHomy Kodgdu-
[UEHTY MpenomMieHus dyda. [Ipu 5ToM Boga KaxxeTcsl TEMHOM, a map — cepedpucteim. [Ipu padote
KOTJIa YPOBEHB BOJIBI B CTEKIIE JOKEH KOIeOAThCS («IbIIIAThY ).

HenoaBmwxkHBI ypOBeHb CBHUIIETENLCTBYET O 3aCOPEHHUM KaHAIOB BOAOYyKa3aTels, JHOO
KaHaBOK (PHCOK) CTekla. B 3TOM citydae CTeKI0 PO IyBatoT.

[ToouepenHoe 3aKppITHE IBYXXOI0BBIX KPAHOB IO3BOJISIET ONPEAEIUTD, KAKOM U3 HUX 3a-
copuiics. CHauana OTKpPbIBAIOT HUKHUN MPOJYBOUYHBIN 7 KpaH MPHU 3aKPBITHIX 6 U1 &8 U NPOBEPSIOT
HCIIPAaBHOCTh KPAaHOB, 3aT€M OTKPBIBAIOT NAPOBOM, MOCIE 3TOr0 BOASHON. B 3aKiIfOueHUM 3aKpbl-
BaroT CIIMBHOM 7.

TpyObl A1 IPOAYBKU OTBOJAAT MO MIUTH KoTenbHOro otaenenus (KO). [Ipu ycranoBke
KpPaHOB IOCIIe pEMOHTa HEOOXOIUMO CJIEIUTh 32 TEM, YTOOBI B HOPMAJIBHOM TOJIOKEHUU (TTapOBOM
U BOASHOW KpaHbl OTKPBITHL, & MPOTYBOYHBIA — 3aKPHIT) OHM OBbUIM HANpPAaBIIEHBl BEPTUKAIHHO
BHU3. B 3TOM ciydae HCKIIFOUAETCsl CaMOIIPOU3BOJILHOE OTKPBITHE KIIAaHOB MU3-3a BUOPAIIHH.

M Jl1st paBHOMEpHOTO 00>KaTHs MPOKIAJI0K BOJOMEPHOTO CTEKJIa MOCIE PEMOHTA
peKOMEHayeTCcs 00XKUMaTh railku B MOCJIEA0BATEILHOCTH MOKAa3aHHOW Ha pH-
12 lop@| 7 CYHKE.
8 |Of O] §

Wuorga BcTpeyaroTcs BoAOyKa3aTelbHbIE MPUOOPHI sl ABYXCTOPOHHETO Ha-
419)el 2 omonenusi. CBET OT JIaMITbl TPOCBEYUBAET MPUOOP HACKBO3b, IMOKA3BIBASL yPO-
i 1Q||©f 3 BeHb BOJbI B KoTie. Ilo KOHCTpykuMu HanmoMuHaKOT crekya Knunrepa, rae
5 lolllle] 7 BTOPYIO paMmKy / ¢ BTOPBIM IJIOCKUM CTEKJIOM 4, ONIpaBOM 5 M MPOKIAAKOH 3
s loUs] « CKPEIUISIOT C IEPBOM KOHCTPYKLIUEH.
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Jlucmanyuonnsie (cHudceHHble) yKazamenu ypoeHsa TPUMEHS-
10T 7Sl TOTO, YTOOBI MOXHO OBLIO BECTH HAOINIOJIEHUE 32 yPOB-
HEM BO/IbI HE TOJIBKO C MECTHOT'O MYJIbTa YIPABJICHUS KOTJIa, HO U
n3 HIIY. OHM SABISIOTCS OONOAHUMENbHbLIMYU K IITaTHBIM
BOJIOYKA3aTEIISIM.

YcrpotictBo npencrasiser coboit U — o0paszHyto TpyOy, HIKHSSA
4acTh KOTOPOM 3alOJjIHEHA CIELUAIbHOM UHIAMKATOPHOU KHUIKO-
CThIO (TsDKeJee BOAbl) KPACHOTO I[BETA, KOTOPasi HE CMEIINBAETCS
C BOJOW (YETBIPEXXJIOPHUCTHIM yriepon). TpyOa, cBsizaHHas c
MapoBbIM MPOCTPAHCTBOM KOTJAa 3arloJIHEHA KOHAEHCAaTOM U
MMEET HEW30JIMPOBAHHBIM KOHICHCALMOHHBIM COCYH, KOTOPBIA

Jucramuoniuf sofoyka-  110CTOSHHO 3AMOJIHEH KOHIEGHCATOM.

W3numky Boabl U3-3a KOHACHCALMHU [Iapa UM U3MEHEHUS
YPOBHS BOJBI B KOTJIE CTEKAET Yepe3 MEePEeropojKy B Ipyryio TpyOy, KOTopas COe€AMHEHAa C BOI-
HBIM IIPOCTPAHCTBOM KOTJIA, [I03TOMY YPOBEHb BOJIbl B HEH TOYHO COOTBETCTBYET YPOBHIO BOJIbI B
KOTJIC. Y CIIOBHE PAaBHOBECHUS] CHCTEMbI MOXKET OBbITh ITPHU COOJIIOJICHUN

xd+yD=xd+yD

I'I€: X Uy — BBICOTa CTOJI00B KOTJIIOBOH BOABI B KojeHax U — o0pa3Ho# TpyOsI;
d ¥ D — IIOTHOCTh COOTBETCTBEHHO BOJIBI M HHIMKATOPHOMN KHIKOCTH, Ko/ .

3 yCJI0BUs paBHOBECUA CICAYCT, UTO YPOBCHB B CHMXKCHHOM BOJ0OYKa3aTCJIC GYI[eT n3-
MCHATHCA B 3aBUCUMOCTH OT YPOBHS BOABI B KOJICHC U - 06pa3H0171 pr'6LI, COE€IMHEHHON C BOS-
HBIM IMTPOCTPAHCTBOM KOTJIA.

HpI/I MOBBIIICHUH YPOBHS BOJbI B KOTJIC YBCINYUTCA BBICOTA croyba BOJbI B pr6€, n3-3a
YCTro MOBBIIACTCA JABJICHUC HA ITOBECPXHOCTH HHHHKaTopHOﬁ JKUIKOCTH, ITO3TOMY YPOBCHB B BOJIO-
yYKa3zaTelic (paCHOJ'IO)KeHHOM B HHY) NOAHUMCETCH, H, HaO60p0T, IIpru YMCHBIICHUHN YPOBHS BOIbI B
KOTIJIC.

bonpmyM JOCTOMHCTBOM JHUCTAaHIIMOHHOTO YKasaTeiid ABJISCTCA TO, YTO 6J1ar011ap;1 npu-
MCHCHUIO OKpameHHOﬁ KUAKOCTU MOXKHO HEMCIJICHHO ONIPCACINTD YPOBCHB BObI (I/IJ'II/I €ro OTCyT-
CTBI/IC), 4TO HC BCCraa MOKHO CACJIATh ITPU UCIIOJIb30BAHNU TOJIBKO BOJbI.

IIpooyeky sodoykazamenvHo20 npubopa ciedyem npoeooums CiedVioumum 00Da3oM.:

- OMKpbIMb HUMCHUL KIANAH (OPEHANCHBIL) NPOOYBAHUSL 8000OMEPHOU KOJIOHKIU,
- 3aKpbimb NAPOBOU KIAnan 6000MEPHOU KOJIOHKIU
- OMKpbIMb NAPOBOT KIANAH U 3ameM 3aKpblmb 8005HOU KIANAH,

- OMKpbIMb B00AHOU KIANAH, A 3aMeM 3aKPblmb KIanau npoo0yeanus (OpeHax’CHbill)
8000MEPHOIL KOJIOHKU, NOCIIE 4e20 YPOBeHb 800bl 8 8000YKA3AMENbHOM Npubope 00i-
JHCEH YCMAHOBUMBCS 8 HOPMATLHOE NONONCEHUE (HECKOTIbKO 8blle, YeM 00 NpoOyeanus).

Ilepeo npooysanuem ciedyem omxnouums /[VY, ecau s3mo npedycmompeno uHcmpyKyuei no sKc-
nayamayuu.
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O003Ha4YeHUA U COKPALLICHUS

B3KT - 6vicmpo3zanopnblil KnanaH, yCmaHo8NeHHbl HA MONIUBHOU MAUCTPATIU

BMX - gaxmennuvlli Mexanuk Ha MOPCKUX CYOax

BI1 — BAXMEHHBLU NOMOWHUK KANUMAHA

BYIl - soooykazamenvuulii npubop

HAY  — cucmema oucmanyuoHHO20 ABMOMAMUYECKO20 YNPABIeHUs]

AYY — oucmanyuoumuwlii ykazamenv ypoeHs

KHUII — xoumponvHo-ykazamenvhvie npudoopbl

MX3 — mexanuk Ha MOPCKUX CyOax, 8 3a6e0eHuUU KOMopo2o HaAX0OUmcs KOmeabHas
YCMAaHo8Ka

MKO - mawunno-xomenvHoe omoeneHue

HI'TO — naan-epaghuxk mexnuuecko2o 0OCIYHCUBAHUSL UNU OPY2Asl OCUCMBYIOULAsL

MexHuyecKas
OOKYMeHmayus, Onpeoesaowds HOMeHKIamypy, cocmas, nepuooOudHOCms U
mpyooémkocms pabom no TexHuueckomy 0OCayHCu8aHuIo

H  — nHopmamuensiii 0oxymenm
CTM - cmapwuii (21a8HbIL) MEXAHUK HA MOPCKUX CYOaX
CAY - cucmema asmomamuueckozo ynpasienus

CAP - cucmema asmomamuyeckoeo pe2yiuposaHus

TU — mexuuueckoe ucnoivzosanue
TO — mexnuueckoe obcnyscusanue
T3  — mexnuueckas sxkcniyamayusi

HITY — yenmpanvhusiii nocm ynpasnenusi IHepeemuieckou YCmaHo8Kol CyOHaA.
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O0mme NoJI0KeHUA
IIpaBuJ TeXHUYECKOM IKCILUIYaTALIMU CY0BbIX NAPOBbIX KOTJI0B

1. TO kotnoB HeoOxomuMO BBIMONHATE B cooTBeTcTBUM ¢ [II'TO, ompenenstomum
HOMEHKJIATYpY, COCTaB, MEPHOANYHOCTh U TPYAOEMKOCTh paboT. [Ipu oTcyTcTBUM
III'TO cnexyer pykoBOACTBOBAaTbCA HMHCTpyKuMeH mo TO 3aBoJa-u3roTOBUTENS
KOTJIa WIHM YKa3aHUSIMU CYAOBIIAJIEIbIIA.

2. CynoBnazener MOXET Ha OCHOBAaHHMH OMBITA AKCIUTyaTallMd KOTJIOB HAa CEPUU CY-
JIOB WJIM UCIIBITAHUS (MCCTIEAOBAHNI) BHOCUTh U3MEHEHHS B MHCTPYKIIHIO IO KC-
TUTyaTallly KOTJIA, a TAaKXKe JONMOJHATh e€. Bece M3MeHeHUs U IOTIOTHEHUS TOJIKHBI
OBITH OPOPMIICHBI PACTIOPSHKEHHEM COOTBETCTBYIOIIEH CITYKOBI CyZOBIAAETbIA U
BHECEHBI (BKJICEHBI) BO BCE IK3EMIUISIPhI HHCTPYKIIUH.

3. Ilpu pabGote riaBHOTO MJIM BCIIOMOTATEIBHOTO KOTIA HA PYYHOM HJIM HOJTyaBTOMa-
TUYECKOM YIIPaBJICHUN HECEHHE MOCTOSHHOM BAaXThl y KOTJA ABJsETCA 00s3aTelb-
HBIM.

4. Kaxzaplii mapoBoil MaHOMETP TOJDKEH OBITh OIIOMOMPOBAH, BCE MAHOMETPHI J10JI-
JKHBI UMETb OTMETKY O CPOKaX IIPOBEPKH.

5. Ha Bcex KOTenbHBIX MaHOMETpax, YCTAaHOBJICHHBIX Ha Korie u B LIIY, nomxna
ObITh HaHECEHa YyeTKas KpacHas 4yepTa, COOTBETCTBYIOLIAs MPEAEIbHO TOIyCKae-
MOMY JIaBJICHHIO B KOTIIE.

6. Kaxnplil cynoBoil KoTen 10JDKeH ObITh YKOMIUIEKTOBAH CIEAYIOIIEH HOKyMeHTa-
UCH:

a) perucTpoBasi WM IIHYpOBas KHUra (BBLAAETCS HA KX/l MApOBON KOTEN
nasienueM Oosnee 0,07 MIla);

0) dbopmyrsip (macmopr) KOTIa;

B) OIMCAHMA U MHCTPYKIIMU IO SKCIUTyaTallM KOTJIa, TONOYHOTO YCTPOUCTBA,
Cake00yBOUHOTO YCTPOUCTBA, CPEACTB aBTOMATH3AIUH U IPYTUX YCT-
POMCTB KOTJA;

I') MHCTPYKIMS 110 BEACHUIO BOJHOTO PEeXKMMa KOTEIbHOIN YCTaHOBKH (COCTaB-
JSI€TCs CYAOBIAAEIBLEM IPU OTCYTCTBUH €€ B NHCTPYKLIUHU IO KCILTyaTa-
LTI WJIM TIPU Ha3HAUYEHUH JPYroro crocoda BOJTHOTO PEKUMA);

1) AKypHaJ BOJOKOHTPOJIS;

€) KOMIUIEKT OTYETHBIX pabouMX YepTekel KOTia, TOMOYHOIO YCTPOICTBa,
aBTOMATHUKH U JIPYrUX YCTPOMCTB KOTJIA;

’K) TEXHHUYECKHE YCIOBUS HA PEMOHT KOTJIa (€CIM OHU pa3paboTaHbl);
3) [II'TO xotxna B coctase [1I'TO mo 3aBenoBaHwmIo.
Konmponw 3a nanuuuem u xpanenuem na cyone ykazaHnou ooxymenmayuu eoznazaemcs na CTM.

7. MX3 o0s13aH 3aHOCUTH B (hopMyIIsip KOTIIA CBeJIeHUsI 00 0TKa3ax, TEXHUYECKOM CO-
CTOSIHUHM COCTABHBIX YacTel KOTJa, XUMUYECKHX YUCTKaX, MIIYIIEHUH TPYyO U 3Mee-
BUKOB, HAJIMYMU HAKUIIU U T.A. KOJTHMYeCTBO U pacronokeHue 3ariaymeHHbIX Tpyo
Y 3MEEBUKOB PEKOMEHAYETCSI OTMEYATh HA OTAEIBHOM CXEME.

CTM oonoicen pe2ynapno KOHMPOAUPOBAMb gedenue Gopmyaapa Komad.
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8. Ec/au xoTes1 BBOAMTCS B AelCTBHE BIePBbIe MOCJIE CyX0ro XpaHeHHsl, KOHCep-
BaI[UM, TO JIO MOATOTOBKHU KOTJA K JCWCTBHIO JOJDKHBI OBITH IPOU3BEICHBI PAOOTHI
M0 PACKOHCEPBAIMU U TIPUBECHUIO KOTJIa B pabouee COCTOSTHUE:!

a)

6)

BCKPBITBI KPBIIIKH, TOPJIOBUHBI, JIFOYKHU, TOIIKA U IPOU3BCACHA TIHATCIbHAA
BCHTWIANUA, KaK CO CTOPOHBI I'a30B, TAK U CO CTOPOHLI BOABI. Bce BHYT-
PCHHUC MMOBCPXHOCTHU KOJIJICKTOPOB 1 TpY6BI JOJIDKHBI OBITE TIIATCIBHO
OCMOTPCHBI AJI1 KOHTPOJIA UX TEXHUYCCKOT'O COCTOSAHUA,

BCE Y3JIbl, IOJABEPrHYThIE KOHCEPBAIIUH, JJOJKHBI OBITH pa300paHbl U OUH-
LICHBI OT KOHCEPBAHTA;

U3 KOpIlyca KOTJIa U KOJIJIEKTOPOB YAAJICHHBI MOUIOHBI C BIaronorjioTUTe-
JIeM;

IIPOBEPEHA UCIIPABHOCTh U TOTOBHOCTH K JAEHCTBHUIO BCEX CPEACTB aBTOMA-
tuku U KUIL; nannyne va KUII niaomM6 1 OTMETOK O CpOKax MPOBEPKH;

IIPOBEPEHHO COCTOSIHUE DJIEKTPOIIPOBOJKH, IPABUILHOCTD IIPUCOEIUHEHHUS
CPEICTB aBTOMATUYECKOI'0 PEryJIUPOBAaHUSA U KOHTPOJIS;

CMa3aHbl BCE TPYLIUECS MOBEPXHOCTH JIETaNeil CpeICTB aBTOMATHU3alUH,
IIPOBEPEHHA JIETKOCTh NIEPEMELLEHUS I€Taed PETyIATOPOB, PEJIE, CEPBO-
MOTOPOB U T.IL.;

PaCcCKOHCEPBUPOBAHBI U PACXO0KEHBI IPEIOXPAHUTEIILHBIE KIIANIaHbL U IPY-
rasi KOTelbHas apMaTypa; IIPOBEPEHHO ACUCTBUE IIPUBOAOB ABAPUMHOIO
OTKPBITHSI IPEJOXPAHUTENBHBIX Ki1anlaHOB U 3akpbIThs b3KT;

3) PACKOHCEPBHPOBAHBI U TIOJrOTOBJIEHBI K pa0OTE CUCTEMbI M MEXaHU3MBI, 00-

CIIY’KMBAIOIIINE KOTEIbHYIO YCTAaHOBKY;

1) C IBIMOBOM TPYObI CHATHI KPBIIIKU M YEXJIbI;

K)

IMPOBCPCHA U MMpU HGO6XOI[I/IMOCTI/I BOCCTAaHOBJICHA HOPMAJIbHAA OCBCIICH-
HOCTBb KOTCJIBHOT'O OTACICHUS.

IToaroroBka KoTJia K 1eHCTBUIO

1. Jlns noAroTOBKU KOTJIA K JIEMCTBHIO MOCJE HEMPOJOKUTENIHOTO BBIBOIA U3 JIEH-

CTBHUS,

BO BpE€MsA KOTOPOTO HE MPOM3BOAUJIUCH pa360p1<a H PEMOHT COCTaBHBIX

YacTel KOTelIbHOU YCTaHOBKHA HGO6XOJII/IMO:

a)

6)

)

MMPOU3BCCTU HaPY)KHBIﬁ OCMOTp KOTJIa, y6€,Z[I/ITC$I B OTCYTCTBUU BUAUMBIX
IIC(I)CKTOB 1 MOCTOPOHHUX IMMPEAMCETOB,

npou3BecTH HapyxkHbIi ocMoTp BVYII n ybenutbes B OTCYTCTBHM MX IIO-
BPEKJCHUIN: IPOBEPUTH CBOOOIHBIN X0 KJIallaHOB U UX MTPUBOJIOB;

y6eI[I/ITBC$I B OTCYTCTBUH HOBpC)KI[CHI/Iﬁ MaHOMCTPOB, TCPMOMETPOB U OC-
TaJIbHBIX KI/IH, a Tak)Ke HaJIW4YMM Ha HUX IUIOMO U CPOKax MpPOBECPKH,;

MPOBEPUTH JIETKOCTH nepeMenieHus auddy3opos, mmdepoB 1 3aCI0HOK;

ompoOOBaTh MCIPABHOCTh ACUCTBHS CaXEOOMYBOUHBIX YCTPOUCTB (6€3 mo-
IBOAA paboyeii cpesibl);

MPOBEPUTH OCBEIICHHE (HOPMAaTbHOE M aBapUilHOE) KOTEIhHOIO OTHAele-
Hus, Bcex KNI, u, npexxne Bcero, Bcex BYII;

OTKPBIThb TOIIKY U IPOBCPUTHL OTCYTCTBUC NOJATEKaHUI TOILIMBA B TOIIKC,
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K)

BKIIFOUHUTH BCHTHUIIALIUIO KOTCJIBHOI'O IIOMCIIICHUA

yOeUThCS, YTO B KOTEIBHOM OTJEJIEHHUU OTCYTCTBYIOT IOCTOPOHHHE
NPEIMETHI U JIETKOBOCIIIIAMEHSIOUINECS MaTepHalibl, a M0J] KOTJIaMU — BOJa
U HE(PTEIPOAYKTHI;

IIPOBEPUTH BO3MOKHOCTh MCIOJIB30BAHUS U TOTOBHOCTh K JIEHCTBUIO IIPO-
THUBOIIOKapHBIX CPENICTB.

Ecnu xoren moaBepraics Moike C ra3oBOM CTOPOHBI HEOOXOIUMO YOETUTHCS B
MIOJIHOM TPOCYITKEe OOMYPOBKHU TOMKHU U KOJIJIEKTOPOB. PO3KWr KOTHA C MPONUTaH-
HOU Byiaroi 0OMypoBKO#i 3anpemiaercs!

IToaroToBUTH K AEUCTBUIO KOTEJIBHBIE BEHTUIATOPHI, IPOBEPUTH JCHCTBUE 3aCII0-
HOK Ia30X0J0B U BO3yXOBOJOB, OCTaBUB UX OTKPBITHIMU; BO3AYIIHBIE 3aCIOHKU
nepen GpopcyHKamMu Ha TOMOYHOM (DPOHTE 3aKPHITh.

3anmoJiHeHHE KOTJIa BOJAOM

[Tpu moAroTOBKE MUTATEIHHON CUCTEMBI HEOOXOAUMO:

a)

6)

B)
r)

1)

OCMOTpPETh TPYOOIIPOBOIBI MUTAHUI KOTJA, YOSTUTHCS B UCIIPABHOCTH ap-
MAaTypbl MMOOYEPEAHBIM 3aKPBITUEM WU OTKPBITUEM KJANlaHOB, YCTaHOBUTH
KJIanaHbl B TIOJIO’KEHHE, HEOOXOAMMOE [JIsi OMpoOOBaHUS MUTATEIBHBIX
CPEICTB;

MOJATOTOBUTH K PaboTe U MPOBEPUTH B JIEHCTBUU MOOYEPEIHO BCE IMHUTa-
TEJIbHBIE HACOCHI;

MMPOBCPUTH KOJIMYICCTBO U KAaUCCTBO MUTATEIbHOM BOJbI B TCIIJIOM AITUKE,

BCE IIapOBBIE KJIAllaHbl HAa KOTJIE U MAPOIIPOBOJAX CJIETKa CTPOHYTh Ha OT-
KpBITHE BO M30€kKaHME MX 3aKMMa MpPU HPOTrpeBaHUU U OCTaBUTh UX 3a-
KPBITBIMU;

OTKPBITh BO3AYIIHbIE KJIANlaHbl KOTJA, MapONEepeErpeBaTelis U SKOHOMa3e-
pa;

€) OTKPBIThH KJIaNaHbl IPOAYBaHUS KOJJICKTOPOB IapOIeperpeBaTeis;

) OTKPBITH MapoBble U BOJsAHBIC KiamaHel K BYII u MaHomeTpam; KiamnaHbl

3)

u)

K)

POAYBaHUS IPUOOPOB OJKHBI OBITH 3aKPHITHI;

OTKPBITh MUTATEIbHBIC KJIAMIaHbl HA KOTET U SKOHOMal3ep U pa3o0LMTeb-
HbIE KJIallaHbl MEXKy KOTJIOM U IIapoIleperpeBaTeiieM;

IIPOBEPUTH 3aKPBITHE KJIAaHOB BEPXHETr0 U HIKHETO MPOIyBaHUS KOTIA, a
TaKXke MPOOHBIX KPAHOB;

IpUBCCTU B pa60qee MOJIOKCHHUEC APYIrUC KilallaHbl, YKA3aHHBIC B UHCTPYK-
WU I10 SKCIUTyaTalluu KOTJia,

3anonnenue komaa 60001 001cHO npou3eooumucs c pazpeuienus CTM.

Komen oonoicen 3anonnamoca OUCMUNIAMOM (8 UCKTIOYUMENbHBIX CYYAAX — NPECHOU 80-
00ll) UMY KOHOEHCAMOM, NO 803MONCHOCMU, MENIbIM, XAPAKMEPUCIUKYU KOMOPbIX OMBEeYaom yc-
MAHOBIEHHOMY 01 KOMJIA BOOHOMY PENHCUMY, C 0OHOBPEMEHHBIM 88000M XUMUYECKUX DEACeHMO08 8
coomeemcmeuu ¢ UHCmpyKyuel no sKkcnayamayuu komna. Paznocms memnepamyp 600l u cmeHok
komJa He dondicHa npegviuams 20-30°C.

2. ypOBCHB BOJIBI B KOTJIC NICPEA pa3BO)1KOI7I, €CJIN OTCYTCTBYIOT CIICHUAJIBHBIC YKa-

3aHHUA B MHCTPYKIUHU IO 3KCILTyaTalluH, JOJIKCH YCTAHABJIIMBATHCA:

92



a) Ui BOAOTPYOHBIX KOTJIOB — HECKOJIBKO HMKE pabovero (HECKOJIbKO BBIIIE
YPOBHSI, IPH KOTOPOM CpabaThIBAET 3aIUTAa [10 HU3KOMY YPOBHIO);

0) Ui OTHETPYOHBIX KOTJIOB — Ha OTMETKE HAUBBICIIETO JIOMMYCTUMOTO YPOBHS
mo BVII;

B) JUIsl BCEX APYIHX KOTIIOB — HA OTMETKE «PabOUHil ypOBEHbY.

Pexomenoosanuwiil yposenv ycmanagnusaemcs ¢ yyemom oughgpepenma cyoua.
3. Tlocie 3amonHeHus KOTia BOAOM HEOOXOAUMO:

a) NpoBepuUTh ucipaBHOCTh Bcex BYII, oTkpbiBas M 3akpbiBas KpaHbl IPOIY-
BaHUS;

0) mpoBepuUTh COOTBETCTBUE NOKa3zaHuii BceX BYII, ycTaHOBICHHBIX HA KOTIIE,
u 1YY B LI1V;

B) NOAKIIOYUTH U 0Hp060BaTB CUCTCMY 3allIUThI U CUTHAJIU3AllUHN 110 YPOBHIO
BOJbI B KOTIJIC,

I) TPOBEPHUTH YIEPKUBACTCA JH YPOBEHb BOJBI B KOTJE; MPH €0 CHUKEHUHU
MOCJIE OCTAHOBKM MUTATEIBHOIO HAacOCa HEOOXOAWMO BBIACHUTH M yCTpa-
HUTb NIPUYUHY YTEUKHU BOJBI.

4. JlomyckaeTcsi pH 3allOJHEHUH KOTIIa BOAOH MPOIYCKU TOPJIOBUH U apMaTyphl
YCTpaHATh 00XKAaTHEM KPBIIIEK U CaJIbHUKOB 0€3 OCYIIEHHUs KOTa.

Po3:xur ¢popcynok
1. Tlepen po3»HUrom KOTJIa HEOOXOIMMO YOSIUTHCS B TOM, UTO:

a) BCE CHCTEMBbI, OOCTYXHBAIOIIUE KOTEI, MOATOTOBICHBI K BBOAY KOTJIA B
JIeHUCTBHUE;

0) cucTeMbl yIpaBIeHUS U 3alIUTHl HAXOAATCS B pab0YeM COCTOSHUM;

B) BO3JYyLIHBIC PETHCTPHI (3aCIOHKH) HAa BCeX (OPCYHKaX, KpOME TOH, KOTO-
past 3aKUTaeTcsl, 3aKPhITHI;

I) KJIanaHbl MapoIleperpeBaTelis OTKPHITHI.
2. KotenpHOE OT/ENIEHUE MTepe]] PO3KUIOM KOTIIa IOKHO OBITh POBEHTUIIMPOBAHO.

3. Ilepen po3xxurom GOpCyHKH HEOOXOAUMO YOSTUTHCS, YTO B TONKE OTCYTCTBYET TO-
IUIMBO M BOJA, JUIS YeTrO OTKPBITh CITYCKHBIE KpaHbl (IPOOKK) M CIYCTHTh CKOIIHMB-
YHOCA JKUAKOCTD.

4. HerocpeAcTBEHHO Tepen 3aXuraHueM (POpCyHKHM TONKa JOJDKHA OBITH B 00s3a-
TEJIbHOM MOPSAKE NPOBEHTWIMPOBaHA B TEUEHHE HE MEHEE 5 MHUHYT, IIPU IOJHO-
CTBIO OTKPBITHIX 3acioHkax BHY TomouyHoro ¢poHTa M BKIIOYEHHBIX KOTEIBHBIX
BEHTUJIATOpAX.

Ecnu npu omkpvimuu CnycKHbIX K1ANano8 8 monke 0biio 0OHAPYIHCEHO MONIUBO, MO 8PeMsl BeHMU-
JAYUU OONIHCHO ObIMb yeeaudeno 00 10 munym.

5. 3axuranue nepBoil GopCyHKH MPOU3BOAUTHCS IJIEKTPOBOCIUIAMEHHUTENEM MU (a-
KeJIOM, MocJeaytomue GOpCyHKH MOTYT 3aKUTaThCs OT MEPBOIA.

Kamezopuuecku sanpewaemcs 3axcueamos ¢hopcynKy om packaienHou KUpnudHol Kiaoku Komia, a
maxaice nNpu OCMAHOBIEHHOM GEHMUTANOPE.
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6.

[Tpu 3axuranuu GOpCcyHOK € MapOBHIM PACHBLIOM BHayaje MOJAIOT Iap, a 3aTeM
IIPUOTKPBIBAIOT TOILUIMBO.

B momenm 3adcueanus nepgoil popcyHku 0asnenue 6030yxXa peKomeHOyemcs YMeHbWUms Kpamko-
BDEMEHHBIM NPUKPBIMUEM 8030YUH020 wubepa.

7.

2.

B koTiax ¢ potamoHHBIMU (POPCYHKAMU 3aITyCKAIOT JIEKTPOABUTATENb (POPCYHKH,
a 3aTeM BBOJAT B TONKY (haKes U MEJUICHHO BKIIIOYAIOT [10/1a4y TOIUIHBA.

. Ecniu 3axuranve ¢GopcyHKH HE MPOU3OILIO0, HEOOXOIUMO HEMEJIEHHO 3aKPhITh

B3KT, obecrnieunth LMPKYJSLHMIO TOIUIMBA, TOBEIS TEMIIEPATypy 10 TpeOyemoi,
IIPOBEHTUJIMPOBATH TOIKY B TEUCHHUE HE MEHEE 5 MUHYT, [IOCJIE YEr0 CHOBA 3a)K€Ub

dopcyHKy OT Pakena.

. Ilocne HaxkaTus Ha KHOIIKY ITYCKa MMOJHOCTbKO aBTOMATU3WUPOBAHHOI'O KOTJIa JOJIXK-

Ha OBITh MPOKOHTPOJIMPOBAHA MOCIIEA0BATENBHOCTh U MPOJIOJIKUTEIBHOCTD Ollepa-
U 10 BEHTWISALMU TONKU U 32KUT'aHUIO (POPCYHKH, a TaKKe KauyeCTBO FOPEHUS B
TOIIKE.

BriBoJ KOTJ1a U3 AeHCTBUA

. Hepe;[ IIOJIHBIM BBIBOAOM KOTJIA U3 ,[[el‘/,ICTBI/IH HGO6XOI[I/IMOZ

a) MpPOU3BECTH OOJYBKY BCEX IMOBEPXHOCTEH HAarpeBa, €ciu MO3BOJIsIET oOcTa-
HOBKa (o pykoBoacTBoM MX3, cornacoBats ¢ BII);

0) NpPOU3BECTH INOOYEPEIHO BEPXHEE U HIKHEE IPOJYBaHUE C IOCIEAYIOLEeH
MOANMUTKON KOTJIA, 3aTEM IPOAYTh [1apONEPErPEBATEIND;

B) €ciM KOTed He OyJeT OCyIIeH, TO JoBecTH (GocdaTHOoe U HUTPATHOE YHCIIa
JI0 BEPXHETO IpeJiesia HOPM, YKa3aHHbIX B MHCTPYKLIUH 110 SKCILUTyaTalluy;

r) TMepeBecTH KOTEJ Ha pyyHOe yrpaBiieHHe, BbIBecTH U3 aercTBust CAP, cuc-
TE€MbI CUTHAJIM3aLUHU U 3aLUTHI;

) mepeBecTd (POPCYHKM Ha JIETKO€ TOIUIMBO (TIPHM HAJIMYUU COOTBETCTBYIO-
e CUCTEMBI).

Jlnis BBIBOJIa KOTJIA U3 ICHCTBHSI HEOOXOIMMO:
a) TPEeKpaTUTbh TOPCHHUE;

0) OCTaHOBUTH TOIUTMBHBIA HACOC, BEHTIIIATOP, 3aKPBITh BCE BO3YIITHBIC 3a-
CIIOHKU;

B) OCTaHOBHUTH IMUTATEIBHBINA HACOC, 3aKPHITh KJIallaHa HA TTUTATEILHOM TPY-
00MpoBo/IE;

F) 3aKPbITh KJIallaHa 0T60pa NeperpeToro, HACLIMCHHOTO U OXJIAXKJICHHOTO T1a-
pa;

J1) TPEeKpaTUTh Nojauvy napa Ha (OpCyHKH U TOIUIMBOIIOOTPEBATEb;

e) OTKPBITH IIPOJAYBAHUC MMaApONICPETrPpeBATCIIA.

Korenpub1it BCHTHJIATOP AOJIKCH OTKIIHOYATHCA YC€pPE3 HCKOTOPOC BPEM: IMOCIIC
MPpEKpalliCHUSA TOPCHUA AJI1 obOecrieueHus BCHTUJIALMN TOIIKH.

(I)OpcyHKI/I C MapOBbIM PACIbUIOM HOCJEC IMPCKPAICHUA TOJAa4YN TOIINIMBA JOJI?KHBI
MpoaAyBaThCA MapOM B TCUCHUC 5 MHHYT.
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5.

OXJIa)KIIeHI/Ie KOTJIa PCKOMCHAYCTCA NPOU3BOAUTH IIO BO3MOYKHOCTH MCIAJICHHO.
HpO,Z[OJDKI/ITeJIBHOCTB U TMMOPAAOK OXJIAXIACHUA CIICAYCT BBIACPIKUBATL B COOTBCT-
CTBUH C YKA3aHHUAMMU II0 SKCILTyaTalluH.

Ilocne mozo, kaxk daeieHue 6 KOmMJe CHUUMbCA 00 AMMOCHEPHO20, HeODX0OUMO OMKPbIMb 803-
OVWHBLI KIANAH U COOOWUMb NApo8oe NPOCMPAHCMBO € AMMOCHepPOll.

6.

1.

2.

3anpemaeTc;1 HCKYCCTBCHHOC OXJIAKJICHUC KOTJIa IMYTEM IMOJa4u B KOTCII XOJIOA-

HOT'O BO3/yXa, IUTaHUs XOJOJHOW BOJOW, CIIyCKAa BOJbI C TEMIIEpAaTypOH BbIIIE
50°Cur.a.

3anpeLuaeTc;1 OTKPBIBATH JIa3 B TOIIKY A0 IMOJIHOT'O OCTBIBAHHW KOTJIA.

VY nanenue BoJbI U3 KOTJIA pa3peniaeTcsi NpOU3BOAUTh TOJBKO IMOCIE TOrO, KakK ee
temneparypa cHuzutcs 10 50° C. Ilpu kaxaoMm ciycke BOJbI, CIAEAYET MPOBEPATH
cpabaTbIBaHUE 3alIUTHl U CUTHAIHM3AINH 110 HIPKHEMY YPOBHIO BOJIBI B KOTJIC.
Mepbl NMPEAOCTOPOKHOCTH IIPH YIIYCKE BOJAbI U3 KOTJIAa

[Ipu3naku ymycka BoJbl U3 KOTJIA:

a) oTcyrcTBUe YpoBHs BoJbl B BYII, He nosBistomerocs nocie npoyBaHus;

0) CBHCT CyXOro napa IpH OTKPhIBAHUU HHKHHUX MPOOHBIX KPaHOB (B OTHE-
TPYOHBIX KOTJIax);

B) €CJIM YIIYCK BOJIbI OBbLT 3aMEUYEeH HECBOEBPEMEHHO, TO MOTYT PACKaJIUThCS
JI0 KpacHa mwim 0 Oena oT meperpeBa BUIMMbIE YaCTH IOBEPXHOCTH Harpe-
Ba KOTJIa, MOSIBUTHCS TIPOBHCAHUE TPYIII WM OTJACJIBHBIX TPYO MOBEPXHO-
CTH Harpesa.

[Tpu ymycke BOJbI U3 KOTIa HEOOX0AUMO HEMEIICHHO:
a) MpeKpaTHTh ropeHue, BosaeiicteueM Ha b3KT;
0) mpeKpaTUTh MUTAHHUE KOTJIA BOAOH;
B) OCTaHOBUTbH TOILTMBHBII HACOC U MPEKPATUTH [10]1a4y BO3/yXa;
I') 3aKpbITh [VIABHBIM CTONOPHBIN KJalaH;

) OTKPBITh BPYYHYIO IMPENOXpaHUTENbHbIC KJIalaHbl, KJIANaHbl MPOyBaHUS
[apoIeperpeBaTests U CIlyCTUTh Iap;

e) coobmuTk 00 ymycke Boabl BII u CTM;

) 3aKpbITh 3acioHk BHY u npuHsATh Apyrue Mepsl K HEAOMYILEHUIO MECT-
HOTO U O0ILEro pe3Koro OXJaxKJIeHUs KOTJIa.

[TuraHue KOTJIa KAaTETOPUUYECKH 3alpellaeTcsi, €CIM YpPOBEHb BOJbI B HEM ymal
HIDKE HIDKHETO MPOOHOro KpaHa (B OTHETPYOHOM KOTJIE) M HHKE HM)KHEH KPOMKH
BVII (B BogoTpyOHOM KOTIIE).

OXJIa)KI[eHI/Ie KOTJIa IMOoCJIE€ €0 BbIBOJAA M3 I[GI\/'ICTBI/ISI JAOJIKHO ITPOU3BOJUTHCS BO3-
MOKHO MCIJICHHECEC,; 1O CHUKCHHUA TCMIICPATYPLI B TOIIKC HUKC 70° C ue JAOITyCKa-
CTCA OTKPBIBATH TOIIKY, OTKPBIBATH 3daCJIOHKH, CITYCKATh BOAY U T.II.

[Tocne BbIBOJA KOTJIA U3 JEHCTBUS B pe3yibTaTe yIycka BOAbI HEOOXOAMMO TIIa-
TEJIBHO OCMOTPETh KOTEI U MPU OTCYTCTBUU BUIUMBIX MTOBPEXIECHUH (ITpoce1aHus
TOTIOK, BBIITYYHH, TPELIUH, JeopMalu TpyO, IPOMYCKOB Mapa 1 BOJIbl) IPOBECTH
I'HJIPaBINYECKOE MCIIbITAaHUE KOTJIa Ha paboyee naBieHue. Eciu teun u nepopma-
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IIUH AJIEMEHTOB He oOHapyxkeHbl, CTM mnpenocraBisieTcs: MpaBo JOIMYCTUTh KOTEI
K JaNbHEHIIel SKCIUTyaTalu, 0 4YeM JIOJDKEeH OBITh aKT JUId Iepeiayl B TeXHUYe-
CKYIO CIIY0y Cy/lOBIaeIbIia, a TAKXKe MPOU3BEICHBI COOTBETCTBYIOIINE 3aITUCH B
MAaIIMHHOM >XypHajie u ¢opmymsape komia. [lo mpuxony B mopt CTM momxen
IIpEAbABUTH KOTEI IJIs1 OCBUETENbCTBOBaHUA Peructpy.

Mepbl NMpeaoCTOPOKHOCTH IIPH OﬁCJ’ly)KI/IBaHHI/I KOTJIOB

Jlns obecriedernst 6€30MacHON IKCIUTYaTalluKd KOTJIa Ha HEM JIOJDKHBI OBITh ycTa-
HOBJICHBI ¥ OBITh B UCIIPABHOM COCTOSTHUU BCE MPEIYCMOTPEHHBIC TPOCKTAHTOM
kotna KUII, apmarypa, cpenctBa cuctem yrpaBieHUs, KOHTPOJI, CUTHAIU3ALUU U
3aIlHTHIL

Bce KUII, ycraHoBIEHHBIC HA KOTIIE U 0OCTYKUBAIOIIUX €r0 CUCTEMAaX, TOJKHBI
CBOEBPEMEHHO ITPOBEPATCS; MAHOMETPBI IOJKHBI UMETh OTMETKY O CPOKE ITPO-
BEPKH U IIIOMOY.

KortenbHble mapoBbie MAHOMETPBI JOJKHBI UMETh YETKYIO KPACHYIO YEPTY, COOT-
BETCTBYIOILYIO MPEAEIbHO-A0IYCKaEMOMY JAaBJICHUIO Mapa.

Ha xaxxnom BYII 1omkHbBI OBITH YCTAaHOBIICHBI YETKUE YKA3aTEIN C HAIMTUCSIMU:
«Hwmxuuii ypoBenb», «Pabounii ypoBeHb», «BepXxHHil ypOBEHbY.

Knanansr BCPXHCTO U HUKHECTO IMPOAYBAHUA JOJI?KHBI UMCTh TaOJIMYKH C Haamnu-
ChIO O HA3HAYCHUU KJIAIIaHA U YKA3aTCJIU «OTKPBITO», «3AKPBITO».

KotenpHoe otaenenue, ocodbeHHo B paiione pacnonoxenus BYII u KUII, nomkxo
HUMETh XOPOILIEE OCBEILECHUE.

Ha nepeanem ¢ppoHTe KOTIa Y TOIIOYHOTO YCTPOUCTBA JA0KHA OBITh YCTAHOBIIEHA
TabJIMYKa C KPaTKOW HAIMHUCHIO O HEOOXOJMMOCTH BEHTUIALIMU TOIIKH MEepel Po3-
KUTOM (DOPCYHKHU.

3anpeiaercst BBOAUTH B IEUCTBUE KOTEN:

a) MMEIOLINI HEUCTIPaBHBIE HIIM HE OTPETYIMPOBAHHBINA XOTS ObI OJIUH MPENO-
XpaHUTENIbHBIHN KJIallaH, HeHCIIPaBHbIM BOJ0YKa3aTENbHbIN MPHOOp Ui
MaHOMETp;

6) IIpH OTCYTCTBUH ABYX UCIHPABHLIX, HC3ABUCUMBIX OT I''IABHOT'O ABUTATCIIA,
MMUTATCIIbHBIX CPCACTB,

B) C HCUCIIPABHBIMH CUCTCMAMU U KJIallaHAMU IIPOAYBAHUS, ITUTAHUA, caxxeo0-
AyBa, IoJa4u TOIJIMBA U BO3AyXa, 06CCH6‘{I/IBaIOIJ_II/IMI/I 6C3OHaCHyIO OKC-
[iryataguro KOTEJIbHOM YCTaAHOBKH,

I') C HEUCHPABHOCTSIMH aBapUHHBIX JUCTAHIIMOHHBIX TPUBOJIOB MPEIOXPaHU-
TenbHbIX, cTonopHbIX U B3KT;

JI) C TpellMHaMM WM CBUILAMH B OTBETCTBEHHBIX YACTSIX KOTJA (B KOJJIEKTO-
pax, 1mBax, TpyOHBIX JJOCKaX, ’KapOBBIX TPyOax, OTHEBBIX KOPOOKax M T.I.);

e) C HCUCIIPABHOCTSAMU CPECACTB PCTYJIIMPOBAHNA, CUTHAJIU3allUU U 3allIUTHI aB-
TOMATU3HUPOBAHHBIX KOTJIOB IIPH OTCYTCTBUU IMOCTOSIHHOM BaxThI Y KOTJ1a,

)K) C YU CJIOM 3arjIylmICHHBIX Tp}/'6 " UX ITPOBUCAHUCM, ITPCBLIIAOIIUM HOPMBI
HHCTPYKIUH I10 SKCILTYyaTalli, HOPMBEIL Per HUCTpa UJIN APYroro I(J'IaCCI/I(I)I/I-
KallmMOHHOT'O 06I_I_ICCTBE[, C 06pBIBaMI/I CB}I3CI71;

3) C Te4blO COEMHEHHUN B TPYOHBIX PELIETKAX;
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10.

11.

1) C pa3pyiieHneM oOMypOBKH 3aIIUIIAEMbIX YacTel MapOBOSHBIX U BOIS-
HBIX KOJUIEKTOPOB, KAMEP U CTEHOK TOIIKU KOTJIA;

K) C BBIIYYMHAMH Ha IUIOCKMX CTEHKaX OTHEBBIX YaCTeH CO CTpeiKoi mporuda
0oJiee TONIIMHBI JINCTA; C MECTHBIMU BBIITYYHMHAMHU JKapOBBIX TpYyO Oojee 3
% ¥ o0ImmM cyxeHueM ux oomuee 5 %;

J) C MECTHBIMHU WM OOIMMH HU3HOCAMHU YaCTEeH KOTJIA, MPEBBIIIAIONIUMH HOP-
MBI, JI0ITyCKaeMble Perucrtpom;

M) C HEHCHPaBHBIMU (QHIIBTPAMU MUTATEIHLHON BOJIBL, I03UPOBOYHBIMHU YCT-
POMCTBAaMH Ul BBOJA XUMHUUYECKUX PEArCHTOB B KOTEJI U MACIOOTAEIIUTE-
JISIMH.

BBox B neiicTBue KOTNa JEHCTBHE, C YKa3aHHBIMU B M. 8 HEHCIPABHOCTSIMH, MO-
JKET OBITh MPOU3BENCH TOJBKO B HCKIIOUUTEIBHBIX OOCTOATEILCTBAX, MO MHCh-
MEHHOMY PacClOpPsKEHUIO KalluTaHa.

3anpelaercs Npyu HaXOXKACHUHU KOTJa MOJ NapoM MPOU3BOJUTH HA HEM PEMOHT-
HbIe pabOThI, CBS3aHHBIC C yaapaMu, cBepiieHueM u cBapkoil. [loarskka dhianie-
BBIX COCIIMHEHUI apMaTypbl U TPYOOIIPOBOJOB JOIMYCKAETCS TOJBKO TMOCIE CHU-
JKeHust AaBiienus napa Huxke 0,5 Mlla.

Bo Bpems neiicTBHsS KOTJa B KOTEJIHHOM MOMENICHUM JOJIKHBI HOJJIEPKUBATHCS
YUCTOTa U HOPMAJIbHOE OCBELICHUE, a IPOTUBOIOKAPHBIE CPEACTBA HAXOAUTHCS B
TOTOBHOCTU K HEMeIJIEHHOMY JieicTBUIO0. [loskapHble IITaHTH JOKHBI OBITh BCe-
I71a MOJKIIFOUEHBI K PacpeIeAUTENIbHBIM KOJIOHKAaM, a MOXKapHbIE CTBOJIBI COE/IU-
HEHBI CO IIJIAHTaMHU.

IKCTPEHHBbIN BHIBOJ KOTJIA U3 IeHCTBUS

Koren JOJIKECH OBITH HEMEJICHHO BBIBEACH U3 ACHCTBUS B CICAYIOMUX ClIydasax:

a) CCJIn MOaBJICHHUC TIIapa B KOTJIC MOBBICWJIOCH J0 OTMCTKH HPCACIIbBHO-
JOIYCTUMOI'0O U MPOAO0JDKACT paCTU, HCCMOTPSA Ha MOAPBIB MPCAOXPaHH-
TCJIbHBIX KJIAIIAHOB BPYYHYIO (B JI000M ClIydac KOTCII JOJIKCH OBITh OCTa-
HOBJICH IIpH MPCBLIICHUN B HEM JIaBJICHUS BBIIIC 10 % ot pa60qero);

0) Tpwu yrmycke BOABI HMKE HUXKHEH BuAUMOM kpomku BYII;

B) €CJIH YPOBEHb B KOTJE OBICTPO CHUXKAETCS, HECMOTPSl HA YCHJIEHHOE THTa-
HHE BOJIOM;

F) €CJIM YPOBCHB BOAbI TTOAHAJICA BBIIIC BCpXHCﬁ BUIUMOM KpPpOMKH BOOOYKa-
3aTCJIBHOI'O CTCKJIA U HpOIlyBKOfI HC yIac€TCA 6BICTpO CHU3HUTDH €T0,

,[[) IIpUu MpeKpaliCHu JENUCTBHS BCEX MUTATEIbHBIX CpCACTB;

C) IIPU BBIXOAC U3 CTPOA BCEX BYH, YCTaHOBJICHHBIX HA KOTJIC;
)K) IMIPpU OTKA3€ TOIIJIMBHBIX HACOCOB,

3) IMPU BBIXOAC U3 CTPOA BCHTUJIATOPA KOTJIA,

I/I) npu 06Hapy>KCHI/II/I B OCHOBHBIX 3JICMCHTAaX KOTJIa TPCIIWHLI, BBITYYHWHBI,
pa3pbiBa CBA3U U APYIrUX IIC(I)CKTOB, YrpoKaromux 0e30ImacHOCTH KOTIia,

K) TpH pa3pbiBe BOJOTPEHHON MM IBIMOTApHOM TPYOBI;
J) TPHU B3pBIBE T'a30B B TOIKE HJIU ra30X0/IE;

M) Tpu 00eCTOUYMBAaHHUH, €CIIM HE yaeTcs cpa3zy BBecTH B aencTBre AL
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2. Jlst SKCTPEHHOTO BBIBOJA KOTJIA U3 ICHCTBHUSA HEOOXOIUMO:
a) 3akpeiTh b3KT;
0) OCTaHOBHUTbH TOIUTMBHBIM HACOC;
B) 3aKpbITh IVIaBHBINA CTOMOPHBIH KIIalaH;
I) HOpPEeKpaTUTh NUTAaHHUE KOTJIAa BOAOH;
1) OCTAaHOBUTb BEHTHJISITOP, 3aKPBITh BO31YLIHBIE 3aCIOHKU;
€) MPEeKpaTUTh Mojavy rnapa Ha (OPCYHKH U TOIITUBOIIOIOTPEBATENb.

3. OO 5KCTpEeHHOM BBIBOJIE IJIABHOTO KOTJA U3 ICHCTBUS TOJDKHBI OBITh HEMEATIECHHO
nocTaBiieHbl B n3BecTHOCTh BIT 1 CTM.

4. Koten nomKeH ObITh BBIBEACH U3 JCHCTBUS:
a) Tpu OOpYyIIMBAHUK XOTS ObI YACTH OOMYPOBKH TOIIKU;

0) TpU BO3HWKHOBEHHH IMOXapa B KoTie, razoxoje wim MKO, yrposxaromiem
o0cCTyKHBAIOIIEMY TIEPCOHATY U KOTITY;

B) IpH BBIXOZE U3 cTpos 6osee 50 % npenoXpaHuTeNbHbIX KIAaHOB;
I') TpH Yrpo3e 3aTOIUICHUS KOTEIBHOTO NOMEIICHUS;

JI) TP BBIPBIBE MPOKIJIAIKUA BO ()IIAHIIEBOM COCIUHEHHH, MOSBICHUH CBUIIA B
TpyOOIIpPOBOIE;

€) TMpH MOSBJICHUH T€UYX B BAILIOBOYHBIX HJIM CBAPHBIX COCTMHEHUAX TPYO;
) B Cllydae CHJIBHOTO MECTHOTO pa3orpeBa KapKaca Wi OOLIMBKH KOTIA;

3) TpPU HEBO3MOXHOCTH IUIOTHO 3aKPBITh apMarypy TpyOOIpoBOAa MpOIyBa-
HUS KOTJIA;

M) B IPYruXx Cilydasx, MpeayCMOTPEHHBIX HHCTPYKIMEH MO 3KCIUTyaTalluu KO-
TIa.

Ilocnedyrowuii 6600 komaa 6 delicmaue 0ONYCKAEMCsl MOJLKO NOC/Ie GbIACHEHUs. U YCMpa-
HeHUs NPUYUHDL, 8bl38aGUIEL IKCMPEHHDIL 861600 KOMILA U3 0eUCMBUs.

5. DKCTpeHHO BBIBEJCHHBIA W3 JEHCTBUS KOTEN TOCIE OCTHIBAHHS JOJDKEH OBITh
TILATEIIBHO OCMOTPEH, BBICHEHBI NPUYMHA U XapaKTEp MOBPEKICHUS, BO3MOXK-
HOCTh yCTpaHeHHs NedEeKTOB C NalbHEWINEeH JKCIUTyaTaluell KOTjia ¢ OrpaHuye-
HHUAMH WM 0€3 HUX.

Obcmosimenvcmea, npugeouiue K 8bl800y KOMIA U3 Oelcmeusl, pe3yivbmamsl oCMompa,
B03MOJCHOCMb U YCI08USL OANbHelel IKCNLyamayuy KOmaa 00aXCHbl OblmMb OMPadceHvl 8 akme,
VMBEPAHCOEHHOM KANUMAHOM.

6. O KaX10M SKCTPEHHOM BBIBOJIE KOTJIa U3 ACUCTBUS JOJDKHA ObITH clefaHa 3amch
B MAILLIMHHOM XYpHAJI€ C YKa3aHUEM IIPUYMHBI BBIBOJIA.

7. Ecnu ngaBneHue B KOTJIE NMPEKPALICHO BCIEACTBUE CpadaThIBAaHHs CUCTEMBbI 3alllu-
Thl, BMX 110 puOBITHH K KOTJY JIOJDKEH BBIBECTH €T0 U3 JCHCTBUS, a 3aTE€M BbI-
SCHUTb NPUYUHY aBapUMHOM OCTAaHOBKU KOTJA. IIyCk KOTiIa 4O BBIAICHEHUS IIPU-
YUHBI cpabaThIBAaHUS 3aIIUTHl HE JJOMYCKACTCS.
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[Ipu sKcmmyaTanuyu OTHETPYOHBIX KOTJIOB OCOOCHHO OMACEH IEPErpeB KapOBBIX
TpYO M OTHEBBIX KaMep ¢ ObICTPBIM 00pa30BaHUEM BBHIITYYHH U Pa3pbIBOM MeTajia
B pailoHe 3THX BbIly4rH. OCHOBHOM NPUYMHON NIEpErpeBa, Kak IpaBUiIo, SIBISETCA
YIIYCK BOJBI U3 KOTJIA IpH padoTatomeil popcynke. IlpusHakamMu neperpesa sis-
JISIFOTCS TIOKPACHEHUE OTIENBHBIX YacTel KOTJa, BBITYYHHBI, OTIYJIUHBI, TIPOBHCA-
HUS OTJENBHBIX TPYO UK AedopMaIis CTEHOK, TeYH B COSIMHEHUSIX TPYyO, CBsI3ei
B IIIBaX, pa3pbIBbl OTJCIbHBIX YacTeH.

B cnyuae obnapysicenuss npuznaxkos nepezpesa Komes 00#ceH Oblmb IKCMPEHHO 8bl8e0eH
u3 oeticmsusl;, HOORUMBLEANb KOMETl 8 IMUX YC/I06UAX KAME2OPUUeCKU 3anpeuiaemcs, m.K. Imo
MOoJicem 6bl36amy 63pblé KOmda.

9.

10.

11.

12.

13.

14.

[Teperpes TpyO BOIOTPYOHOTO KOTJa MPOUCXOIUT B CiIydae yImycKa BOABI U3 KOTIA
npu padoratomield GopcyHKe, HAPYIICHUU MUPKYISIUHN UIH BCICICTBHE OTIIONKE-
HUH B TpyOax 3HaYUTEIbHOTO ciiost Hakumu. IIpu3HakaMu neperpesa siBisieTCs
npoBUcaHue Wi aedopmaiys Tpyo, oOHapyX UMas dyepe3 CMOTPOBBIE OTBEPCTHUS
Tonku. KoTen 1omkeH ObITh SKCTPEHHO BbIBeIeH U3 JeiicTBus. [loanurka kotna B
ATHUX YCIIOBUSAX KaTETOPUYECKHU 3aIlperaeTcsi, T.K. MOXKET BbI3BaTh pa3pbIB TPYO.

IIpu3nakamMu pa3pbiBa TPYOKH B KOTJIE SBIISIIOTCS PE3KHUIl XJIOMOK U IIyM B TOII-
K€, COIIPOBOKIAEMbIN OBICTPHIM CHHXKEHHEM YPOBHS BOJIbI U ITaJJICHUEM JaBIICHHUSL.

IIpu3HakamMu NosIBJeHUSI CBUILNA B TPyOax UM KOPITyce KOTJIA SBISIIOTCA: IIIYM B
TOTIKE WJIM Ta30X07ie, CHIKEHUE JaBJICHHs Mapa, MOsBJICHUE Mapa B JbIMOBBIX I'a-
3ax, yBEeJIMUEHHE CYTOYHOr0 pacxojia 100aBoyHOH Boibl. PaboTa KOTIIa ¢ TaKuM
BUJIOM TIOBPEKJICHUS B CIIOKHBIX YCIOBUAX MJIABAHUS MOKET ObITH BPEMEHHO
NPOJ0JDKEHA, OJTHAKO IIPU ATOM BO3MOKHO MOBPEXICHHE COCEIHUX TPYO UCTe-
Kalollel u3 oTBepCcTUs cTpyeit Bojbl nin napa. Heo6xoqumo ycuiuTh NuTaHue,
IIpU HEOOXOIUMOCTH MEPEUTH HAa PYUYHOE MUTaHKE, BKIIOUUThH PE3EPBHBIN MuTa-
TEeJbHBIM HACOC, CHU3UTH HArpy3Ky KOTJa. ECiM MpUHATBIMU MepaMH yaepkKaTb
YPOBEHB BOJIbI B KOTJIE HE YAAETCS, HE3aMEJINTEIbHO BBIBECTH KOTEJ U3 IEUCT-
BUSL.

HpI/I JIFO00M MOBPCKICHUU KOTJIA CTM JOJIDKECH OBITh HEMCAJICHHO BbBI3BAH B KO-
TCJIBHOC OTACICHUC N C MOMCHTA HpI/I6BITI/I$I 6epeT Ha ce0s PYKOBOJACTBO IIO ITpC-
JAOTBPALICHUTIO PA3BUTHUA aBapUH.

Ecmu no npubsituss CTM nipebbiBaHue M0l B KOTEILHOM OTACIEHUH 110 Xapak-
Tepy NOBPEKICHUS CTAHOBUTCS HEBO3MOXXHBIM, YTPOKAOIIUM UX KU3HHU, BAXTEH-
HBIM MEXaHHUK 00s13aH HEMEIIECHHO BBIBECTH JIFOAEH M3 MOMEILEHHUS, JOJIOKHUB 00
stoM BII.

[Tpu yrpo3e 3aTormieHus: KOTEILHOTO OTAEIEHUS KOTEILHOTO OTACIEHUS HE00XO-
JIUMO TYCTUTD B IEUCTBUE UMEIOIIMECS BOJOOTIUBHBIE CPEICTBA U BBISICHUTh
MPUYUHY NOCTYIJIEHUS BOIbL. Eciii, HECMOTpsI Ha IPUHATHIE MEPBL, BOJAA MPOA0JI-
JKaeT MpuObIBaTh, 1010KUTH 00 3ToM CTM u Ha Xx010B0O# MOocTuK. [Ipu yrpose
M0IX0/1a BOJIBI HETIOCPECTBEHHO K HAIPETHIM OTBETCTBEHHBIM YacTsM KOTIa (Oa-
pabaHaMm, KOJIIEKTOpaM, O0YKE), C pa3pelleHus KamuTaHa Heo0X0JUMO SKCTPEHHO
BBIBECTH KOTIIBI U3 JEHCTBUS M MPUHYIUTEIBHO OTKPBITH MIPEI0XPAHUTEIbHBIC
KJIaTIaHbl.

IIpenoxpaHuTeabHble KiIaNaHbl

OIII/IH N3 NPCAOXPAHUTCIIbHBIX KJIAIIAHOB KOTJIA JOJUKCH OBITh HAaCTPOCH Ha cpa6a-
TBIBAHHC:

a) 1S KOTJIoB ¢ pabouum aasneHueM 1o 1 Mlla na gasnenue 1,05 ot paboue-
ro;
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0) g KOoTIoB ¢ pabounM nasienuem Oonee 1 Mlla na nasnenue 1,03 ot pa-
Oouero.

Bmopou knanan oonicen 6vims Hacmpoen Ha cpabamviganue npu oasnenuu Ha 0,01 — 0,02 Mlla
Hudice nepgoeo. Knanan, komopulii Hacmpoen Ha 6onvuiee 0asienue, O0XHCeH bblmb ONIOMOUPOBAH
uncnekmopom Pecucmpa, émopoti knanan ne niomoupyemcs.

2.

[IpenoxpanuTenbHbIC KIIaNaHbl MapoleperpeBaTelis JODKHBI ObITh HACTPOCHBI Ha
cpabaThIBaHUE C HEKOTOPHIM ONEPEKEHUEM KOTEIIbHBIX KIIAIIaHOB.

IIpenoxpanuTtenpHble KiamaHbl 110CIE MOAPBIBA JODKHBI IPEKpallaTh BBIXOJ Mapa
IIpU NaIeHUN JaBieHus He Hwke 0,85 pabouero naBieHuUs.

B ciyuae, ecnu npu mpoBepke MEepBhIM CpadaThIBaET OIUIOMOMPOBAHHBIN KIIalaH,
HE00X0AMMO MO/ HENOCpeACTBEeHHOM pyKoBojacTBoM CTM mpowusBecTu moapery-
JMPOBKY HEOIJIOMOMPOBAHHOTO KJIANIAHA; €CJIM 3TO HE YJAeTCS — BBIBECTH KOTEIN
U3 JEHCTBUS U YCTPAaHUTh HEUCIIPABHOCTb.

3anpemaercs U3MEHATh HACTPOMKY NPEAOXPAaHUTENbHBIX KJIAlaHOB B CTOPOHY
YBEIIUYCHUS JABJICHUS NIOJPBIBA KIIallaHa.

PerynupoBKy NpenoXpaHUTEIbHBIX KJIAllaHOB PEKOMEHIYETCS IPOU3BOAUTH I10
JIBYM MapaljiesIbHO MOKIOYEHHBIM MaHOMETPAM, OJMH U3 KOTOPBIX JIOJDKEH OBITh
KOHTpOJIBHBIM. Eciau BTOPOro MaHOMETpPA HET, TO KOTEIbHBIH MAHOMETP JOJDKEH
OBbITH 0053aTENbHO MPEIBAPUTEIHHO MPOBEPEH M0 KOHTPOJIHLHOMY.

He pexe ogHoro pasa B mecsi HeoOxoauMo B npucyrcTBu CTM npous3BOIUTH
IMPOBEPKY UCIIPABHOCTU I[GI\/'ICTBI/I}I MNPCAOXPAHUTCIIBHBIX KJIIAIIAHOB IMMOAPBIBOM HX
JUCTAHIIMOHHO BPYYHYIO WJIM MOBBILICHUEM JABJICHUS Napa B KoTie (Ho He Ooiee
YeM 10 BEJIMYMHBI, npeaycMoTpeHHoi [IpaBunamu Peructpa). O npoussedennoti
nposepke, 0asieHuu OMKPbIMUs U 3aKPblMusi HeoOX00UMO COCMAUmMsd aKm npo-
6epKu U coenamsv 3anuct 8 MAWUHHOM JCYPHATe.

Ecnu naBieHne B KOTJIE NOBBICMIJIOCH BBILIE MPEAEIbHO-I0IMYCTUMOTO, a IPEo-
XpaHUTENbHbIE KIIaMaHbl He cpadoTanu, HeoOX0AMMO HEMEIJICHHO TOA0PBAaTh Kila-
IIaHbl BPYYHYIO M TOCJIE CHW)KEHUS JaBJICHMs IIOBTOPHO MPOBEPUTH UX JICHCTBUE
[IpY TOBBILICHUN JABJICHUS; €CIU KJalaHbl BHOBb HE CpabOTald, KOTEN HEoOXo-
JUMO BBIBECTU M3 JCWUCTBHSI U IPOU3BECTU PEBU3UIO0 M HACTPOWKY KiamaHoB. B
Tr000M ciydae 3arperiaeTcs HoJHUMAaTh JaBjeHue B KoTie Oonee, yem Ha 10 % oT
pabouero.

Ecniu MMPONU3BOJANIACH HepeHaCTpoﬁKa NN pa360p1<a MMPECAOXPAHUTCIILHOTO KJIa-
MaHa ¢ IUIOMOOH PCTI/ICTpa, 00 3TOM JOJIDKHBI OBITh IIOCTABIICHBI B M3BECTHOCTH
HNHCIICKIHA PeTI/ICTpa " CyaoBJIaACIICH. B MEPBOM K€ MOPTY KOTECJI HOJIKCH OBITh
MNpEaACTaBJICH K OCBUACTCILCTBOBAHUIO HUHCIICKTOPY KJ'IaCCI/I(I)I/IKaI_[I/IOHHOFO 06]1_[6-
CTBaA.

l'[pezmTBpameHne H TYHICHHUEC IT0OKapa B KOTJIC
H B KOTCJIBHOM IIOMECIIICHUHU

HO)KapLI B KOTJIaX, MaporneperpeBaTeiigx, BKOHOMaﬁBCan H BO3yXOIIoAOIpeBaTeC-
JIIX BO3BHUKAKOT B PE3YJIbTATC CHUJIBHOTO 3aHOCA HOBerHOCTeﬁ HarpeBa caxceﬁ, qa-
CTUIIaMU HCCropCBLICTO TOIUIMBA WM HAPYHICHHUA NECPUOJUIHOCTHU ca>1<eo6L[yBa n
YHUCTKH KOTIJIA.
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2. Ilpu3HakaMy Ha4yaBIIErOCs BO3TOPAHHUS CaXXH SIBIIAIOTCS MOBBIIICHUE TEMIIEpaTy-
PBI Ta30B MOCJIE KOTJA, CHIIBHBIM HarpeB OOIIMBKY T'a30X0/1a, TIOSIBJICHUE UCKP WU
IJIAMEHH U3 ILIMOBOM TPYOBI.

3. B3pbIBBI B TONKax KOTJIOB MPOMCXOJAT BCIEACTBUE CKOIJICHUS B HUX MapoB He-
CTOPEBIIECTO TOIUIMBA M HapyIIEHHUs TpeOOBaHUI 00 00s3aTeIbHON BEHTUIISLMU
TOTIKH Iepe]] POIKUTOM (POPCYHKH.

4. B ciydasix BO3ropaHusi Cakd B Ta30X0/1aX KOTIIa HEOOX0IUMO HEMEJICHHO:
a) coobmuts BII 1 CTM o moxape;

0) BBIKIIOYUTH (POPCYHKH M KOTEJIbHBIE BEHTHJIATOPHI, IUNIOTHO 3aKPHITh BCE
BO3/YIIHBIC 3aCJIOHKU U IIHOEpHI;

B) YCWJIHTH [0 BO3MOXKHOCTH T0J1a4y BOJBI B IKOHOMAM3ep;
I) BKJIIOYHTH B JICHCTBUE MAPOBBIC CAXKECTyBATEIIH;

Q) TpH HAJTUYUU COOTBETCTBYIOIIMX YCTPOMCTB — IyCTUTHh B Tra30XO0Jbl yrje-
KHCJIBIH Ta3, Iap WK JPYTHE OTHETaCUTEIIH.

5. Korenbnoe nomenienue (wim yyactok MO B paifoHe yCTaHOBKH KOTJIOB) JIOJDKHO
ObITH 000PYIOBAHO HCTIPABHBIMH U TIOATOTOBJICHHBIMU K JICHCTBHIO POTUBOIIO-
JKapHBIMU CPEJCTBaMHU, IPEAYCMOTPEHHBIMU IIPOEKTOM CY/IHA U IEUCTBYIOIIMMU
IIPOTUBOIIOKAPHBIMU PAaBUJIAMH.

6. B Tex ciydasx, Korja no>kap BO3HHK O] KOTIaMH, JJIs TYIIECHHsSI HE0O0OX0AUMO
UCII0JIb30BAaTh NIEPEABUKHBIC BO3AYILIHO-IICHHBIE T€HEPATOPBI UJIK BBECTH B JICH-
CTBUE MECTHOE CTallMOHApHOE MapoTymeHue. OcTaTky TOIUIMBA 110/l HACTUIIOM
CJIENYET TYLIUTH [1apOM, IIEHOU, IIECKOM WJIY IIOPOIIKOBBIMU OTHETYIIUTEIISAMH.

7. Ilpu HagaBHmIEMCS IIOKAPE HE CIEAYET CIEUIUTD C IIPEKPALIEHUEM JIEHCTBUS KOTIIA,
HE IOIBITABIINCH JIMKBUIUPOBATH [10Kap MECTHBIMU CpeAcTBaMU. Eciu noxap Bo-
3HUK B pe3yJIbTaTe pa3pbiBa TOIUIMBHON TPyObl, HEOOXOIUMO IPEKPATUTh JOCTYII
TOTUIMBA B MOBPEXKAEHHBIN TPYOOIIPOBO/I.

8. Ecnu crana O‘-IGBI/IIlHOf/'I HGO6XOI[I/IMOCTI> BbIBOJA JIMYHOI'O COCTaBa N3 KOTCJIIbHOI'O
OTACIICHUA AJ1A UCIIOJIb30BaHUA 00BEMHOI0 criocoba TYLICHUA, HCO6XOI[I/IMO:

a) KOTJIBI 3KCTPEHHO BBIBECTH U3 ICUCTBUS C IOMOIIBIO MECTHBIX MJTU JIHC-
TaHLMOHHBIX TPUBOJIOB, /ISl YETO HEMEUIEHHO OCTAHOBUTH TOILIMBHBIE Ha-
cochl, B3KT Ha nogaue TorumBa Kk GOpCyHKaM M y TOTUTUBHBIX IIUCTEPH,
BBIKJTIOUUTH M0JIOTPEB TOIUIMBA, IPEKPATUTh MUTaHUE KOTJIOB, OCTAHOBUTH
BEHTUJISITOPBI U 3aKPBITh BCE BO3AYIIHbIE 3aCIOHKN U OTBEPCTHUS;

0) yaanuTh JIOACH U3 TOPAIIEro MOMEIICHHS, UCTIONB3Ys BBIXOJIbI, HAXOIs-
npecst Ha HanboJee HU3KOM YPOBHE (Hampumep, 4epe3 TYHHENb BalloTpo-
BOJIA);

B) MocJe yxoaga JIIoJieil U3 KOTEIBHOTO OTACICHUS HEMEIJIECHHO 3arcpMeTrU3n-
POBaATh €ro,

I) IIYCTUTb Hap, YIIEKUCIbIA ra3 Uiy Ipyroe orueracsiiee CpeacTBo B KO-
TENbHOE OTIEJICHNUE.

9. HpI/I HCO6XOI[I/IMOCTI/I 3aTOINNICHHUA KOTCIIBHOT'O OTACICHUA, ABJIAIOIICTOCA KpaﬁHeﬁ
Mep0171 TYHICHUA 110Kapa, HCO6X0,Z[I/IMO MOJIHOCTBIO CITYCTUTD IIap U3 KOTJIOB.
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