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CHUCTEMA BBOJA BOCCTAHOBHUTEJIbHOI'O I'A3A

Obnactpe nzobpereHus

B obmewm, HacTosilee n300peTeHe OTHOCUTCS K 00JIaCTH MeTaLIypruu, a bosee
KOHKPETHO K SKCIUTyaTallMk JOMEHHOU MeuH, MpUYeM ropsiyuii BOCCTAHOBUTEIbHBIN
ra3 MmojaeTcs B MAXTy MEYH, MPeXAe BCEro B 00J1aCTh IIUXTHI.

YpoBEHb TEXHUKHU

C yuerom ITapukcKOro corjamieHust U MOYTH BCEMUPHOTO COTJIACHUS O
HEOOXOIMMOCTH AEHCTBUI B OTHOIIEHUU BBIOPOCOB SIBJISETCS HEOOXOAUMBIM, YTOOBI
Ka)kJ1asi OTpacyib NIPOMBIIIIEHHOCTH o0palnaia BHUMaHUE Ha pa3paboTKy peleHui,
HaIpaBJIEHHBIX HA YJIYUIICHHE SHEPTeTUIeCKOoN 3P (PEeKTUBHOCTH U YMEHbIICHUS
BeIOpOCcOoB CO;.

B 3TOM KOHTEKCTE CreruanucThl 00IaCTH METAJTY prUH JKeje3a pazpadoranu
HOBBI€ IMOAXObI IJIs1 YMEHBIIEHHS SKOJOTHYECKOTO Cllea TEXHOJIOTHIECKOro
MapuIpyTa NpOU3BOACTBA JKejie3a B JOMEHHOU nevyu. JleCTBUTEeNbHO, HECMOTPS Ha
aJbTEPHATUBHBIE CIIOCOOBI, MOJOOHBIE MEPEIIaBKe JIOMa HJIM IPSMOTO
BOCCTAHOBJIEHHUS B 3JIEKTPOAYTOBBIX Neuax, foMeHHas neub (BF) B HacTosAmee Bpems
BCE elle MpeaCTaBisieT Hanboiee IUPOKO UCIIOJIb3yEeMbIil CITOcOO MPOU3BOACTBA
CTaJIU.

Cpenu pa3paboTaHHBIX 0Jis yMeHbIneHUst BbiOpocoB CO, TOMEHHBIMU MeYaMHu
MOAXOJOB OBLIO MPEANIOKEHO BBOAUTD rOPsSUYHil BOCCTAHOBUTEJBHBIN a3, TUITUYHBIM
obpa3zom cuHras (cocrosimuii rnmaBHbIM oOpazom u3 CO u H,), HenmocpeacTBeHHO B
IaxXTy JOMEHHOM Mevyu. DTO TAaK)Ke U3BECTHO KaK "mojavya B MAXTy" U MOApa3yMeBaeT
BBOJI/TIOZJayy TrOPsiYEro BOCCTAHOBUTEJIBHOIO ra3a (CHHra3a) 4epe3 BHEIIHIOK CTEHKY
BBIIIE YPOBHsI ropsidero AyThs (GypM), TO €CTh BbILIE 3AMJIEUYUKOB JOMEHHON MeYH, U
NPEeANOYTUTENBHO B 001aCTh BOCCTAHOBJIEHUS Ta30M TBEPAOH (a3bl OKCHUIA JKeye3a
HaJ 00JacThIO CIIEKAHUS.

Texuuueckas mpobiema

IIpenmMeTOM HACTOAIIETO U300PETEHHUS SBJISIETCS MPEIJIOKEHHE KU3HECTIOCOOHOH
CHUCTEMbI BBOZA BOCCTAHOBUTEIBHOIO ra3a AJis MOAAYU rOpsvero BOCCTAHOBUTEIBHOTO
ra3a B IIaXTy JOMEHHOM Me4Yu, KOTOpas MOXKET ObITh peaJn30BaHa Ha CYI[ECTBYIOIINX

JOMCHHBIX II€Yax. }_IpYFI/IM npeaMeToM HaHHOT'O I/1306peTeHI/I$I, NpeaAnoOYTUTEIIbHO,
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SBJIIETCS] pa3paboTka KOMIAKTHOW U peHTa0eNbHONH CUCTEMBI ISl
ra30HENPOHUIIAEMOTr0 COeIMHEHHs TPyOONIPOBOa C TOYKAMHU BBOJIA B IIAXTY
JOMEHHOW Neuu, MO3BOJIAILIEeH OTHOCUTENIbHOE NTePEMELIEHNE IBYX CUCTEM.

Obwmee onucanue U300peTeHUs

J7ist IpeooIeHHs BRIMIEYIOMSIHYTON MpoOJieMbl HACcTOsIIee n3oopeTeHue
npezasaraer, B IepBOM acCIeKTe, CUCTEMY BBOJa BOCCTAHOBUTENIBHOIO ra3a AJs
JOMEHHOM MeyH, BKJIKUarIeil B ce0s CTEHKY JOMEHHOM Meuu, MpUYeM CUCTeMa
BBOJIa BOCCTAHOBUTEJIBHOTO ra3a BKJIKOYAET B cels:

- pacmpeneNuTeIbHYI0 TPYOy BOCCTAHOBUTENIBHOTO rasa,

- OJIMH WJIM HECKOJbKO UHXKEKTOPOB, CMOHTHPOBAHHBIX Ha (BHELIHEH CTOPOHE)
CTEHKE JOMEHHO! MevYu Ha YPOBHE LIaXThl,

NpUYeM pacnpenenuTebHast Tpyoda BOCCTAHOBUTEIBHOTIO ra3a (BhIMOJIHEHA
OBITH) MPUCOENMHEHHON K CTEHKE JOMEHHOW MeYn MIJIM €€ ONMOPHONH KOHCTPYKIHH,

NpUYeM OJHMH HJIM HECKOJIBKO HHXKEKTOPOB BKJIIOYAIOT B ce0s Kopmyc POpCyHKH
¢ nepudepuitHONM CTEHKOH, MPOCTUPAIOIIEHCST BAOJIb TPOAOJIbHON OCH OT MepenHen
4acTH M0 MEHbIleH Mepe C OJHUM COIJIOBBIM OTBEPCTHEM [0 MPOTUBOIMOJIOXKHOM
3a7HeH 4acTH C BIYCKHBIM NAaTPyOKOM, MpH4YeM KOpnyc GOPCYHKH BKIIOUYaET B cels
BHYTPEHHUN ra30Bbli KaHaJl, BBIMOJHEHHBIN 1JIs1 HAIPaBJIEHUS BOCCTAHOBUTEIbHOIO
raza oT BXOJHOrO narpyOka 0a30BOro sjieMeHTa K COIIOBOMY(-bIM) OTBEPCTHIO(-5IM),

npudeM Kopnyc GOpCyHKH 3aKpernjeH 4yepe3 OTBEPCTHE B CTEHKE JOMEHHON
NeYHu TaK, YTO MEPEIHsIS YaCThb C COMJIOBBIMU(-U) OTBEPCTHEM(-5IMH) PACIIONOKEHA Ha
BHYTPEHHEN CTOPOHE JOMEHHOM MeYH, B TO BpeMs KaK 3aJHss 4acTh C BIIYCKHBIM
naTpyOKOM pacroyio’KeHa CHAPYKU CTEHKH TOMEHHOU MeYH, MPEeANOYTUTEIbHO 3TO
KpeIIeHue SIBJIIeTCs (PJIAHIIEBBIM KPETJIEHUEM,

npudeM Kopnyc GpopCcyHKH BKIOUYAeT B ce0st mepudepuiiHy0 yCTaHOBOYHYIO
YaCTh, BHIMOJHEHHYIO JUIsI COSIMHEHUS] HHKEKTOPa ra30HENPOHNULIIAEMBIM 00pa3oM ¢
OTBEPCTHEM B CTEHKE JJOMEHHOI MeyHu,

NpUYeM BIYCKHOW NMaTpyOOK HAXOAUTCS B THAPOAMHAMUYECKOH CBS3H C
pacrpenennuTenbHON TpyOOil BOCCTAHOBUTENIBHOIO ra3a MOCPEICTBOM HHKEKTOPHOTO
pyKaBa, MpU4YeM HHXEKTOPHBIN PyKaB BKJIIOYAET B ce0s1 COENMHEHHYIO C
pacrpenenuTenbHON TpyOOi BOCCTAHOBUTENBHOIO T'a3a MUTAKLIYIO TPYOy,
COEAMHEHHOE C MUTAKLIeH TpyOOoi KOJeHO TpyOrl, 1 COEIUHEHHYIO C KOJEHOM TPYyOHI
UHXXEKTOPHYIO TpyOy, mpu4yeM HHXKEKTOpHasA TpyOa mpuKperyieHa ¢ MOMOLIbo (aHia

ra30HENpPOHUIIAEMBIM 00pPa30M K BOYCKHOMY NMaTpyOKy MHXKEKTOPA, U MHXKXEKTOpHAas
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Tpy0Oa u/unu BEIXOIHOM NaTpyOOK KoJieHa TPyOBl BKIIOYAIOT B ce€0sI MO MEHbLIEH Mepe
OJIHY CUCTEMY KOMIIEHCALIMM, KOTOPAsk MOJKET BKJIIOUYATh B ce0sl KapAaHHOE
COEUHEHUE.

BBOA BOCCTaHOBUTENBHOIO ra3a B LIaXTy AOMEHHON I€UM ONMUCHIBAETCS BO
MHOTHX IyOJUKAIUAX, HO IPOMBIIIJIEHHOE IPUMEHEHNe Ha KOMMepUYeCKOH TOMEHHON
Ie4YHu BCE ellle HEe PeaJM30BaHoO.

OnHoit mpoOyieMol pu peaju3aliy BBOAA B MAXTY MO CPABHEHUIO MU3BECTHBIM
BBOJIOM T'OPSIYEro AYThCS HA YPOBHE QPypM SIBISAETCS XapPaKTEPUCTHKA
BOCCTAaHOBHUTEJBHOTO ra3a. B To BpeMsi kak ra3 Ha ypoBHE QYyPMBbI SIBISETCS MPOCTO
ropsidUM BO3JIyXOM, B Cllydae BBOJIa B LIAXTY ra3 sIBJSETCA BOCCTAHOBUTEIbHBIM
ra3oM, TUIIHYHBIM 00Pa30M CHHTETHYECKUM Tra3oM (CHHIa3oM), COAEepIKAIIUM
OoJsibIIME KOJMYECTBA JIETKOBOCILIaMeHsieMbIX Boopoaa u CO, mpuueM nocineaHuii
Jaxke ABJAETCS AAOBUTHIM JUISl JIIOAEH.

Takum oOpa3om, MePBOCTENEHHOE 3HAUYEHHE UMEET NOAAEPKAHNE
ra30HENPOHUIIAEMOTr0 COEJUHEHHUsI TJIABHOH ra3opacupeneNuTeIbHO’ TPyObl ¢ TOUKON
BBOJIa Ha 1oMeHHOH nmeyu. Oco00 BaXKHO 3HAHHME TOTO, YTO U3-3a BBICOKHUX
TeMIEpPaTyp BOCCTAHOBUTENBHOTO rasza (npumepHo a0 1100°C) u Bpicokux
TeMIepaTtyp, npeodiafarmux BHYTPU JTOMEHHON MeYH Ha YPOBHE IIAaXThl, CTEHKA
JOMEHHON meuH, pacrpenenuTesabHas Tpy0a BOCCTAHOBUTEIBHOTIO ra3a, MHXEKTOp U
WHXXEKTOPHBIN PYKaB MOABEPTaOTCS TEMJIOBbIM PACIIMPEHUSAM U AePOpMaLUsiM,
KOTOpPBIE CJIyKaT NPUYNHON CYLIECTBEHHBIX CMEIIEHUN U HaNpsKeHUM 1Jisl BCel
CUCTEMBI BBOJIa BOCCTAHOBUTEJBHOIO ra3za. I1o3TOMy MJIsi HHXKEKTOPHOrO pyKaBa
SABJISIETCS HEOOX OIMMBIM KOMITEHCUPOBATh 3TH OTHOCHTEJIbHBIC MepeMeIneHus 0e3
TOTr0, YTOOBI BOCCTAHOBHUTEJbHBIN I'a3 BBIXOJAUJ YePe3 MECTa YTEUKHU.

B caydae pypm nmepenssis uacTh TpyOKH Ut MOABOAA BO3AyXa MPUKUMAETCS C
MOMOIIBI0 CUCTEMBI HATSI)KHOTO BUHTOBOTO KPEIUICHHS C MPYXXUHOH K pypme,
BCTPOCHHOH B CTEHKY JOMEHHOW mevyu. XOoTs 3TO 00eCnednBaeT HEKOTOPYIO
KOMIIEHCAINI0 OOKOBOTO MEPEMEIEHUsI, HO 3TO PELIEHHEe HETOCTATOYHO
ra3oHeNnpOoOHUIAeMO MPH UCIOIb30BAHUU BOCCTAHOBUTEJIBHOIO ra3a, Takoro Kak
cunras. [losTomy, B OTIMYHE OT MPUCOEIUHEHUS K PypMe C TOMOLIbIO QYPMEHHOTO
pyKaBa, HHXXEKTOpHas Tpyba B HacTOsIelH CUCTEMe BBOJAa BOCCTAHOBUTEIBHOTO Ira3a
NPUCOEMHEHA Ta30HENPOHULIAEMBIM 00Pa30M K HHIKEKTOPY IMOCPEACTBOM

¢nanueBoro coenuHeHus. B To Bpems Kak 3TO periaeTt npodiaemy
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ra30HENPOHULIAEMOCTH, OHA YCTPAHSAET BO3MOXKHOCTD KOJIEHY U WH)XXEKTOPHOU Tpyde
KOMIIEHCHPOBATH BBILIEYIIOMSIHYTO€ OTHOCUTENIBHOE IepEMELICHHE.

KapnaHHBIE KOMIIEHCHPYIOLINE COEANHEHHUS U3BECTHBI B TEXHUKE (DYPMEHHBIX
pPYKaBOB M onucaHel cpeau npouero B natentax CHIA 3,662,696, 3,766,868,
4,023,832, 4,027,605, 4,987,838 u 5,462,433, KOTOpbIE BKIOUYEHBI 31€Ch 10 CCBLIKE.
Jlpyroe npeumyuecTBo KapAaHHOTO KOMIIEHCUPYIOLIEro coequHeHus onucansl B DE
202012 011 622.3, kOTOPBIN BKJIOUEH 37€Ch MO CChlIke. PypMEHHBIE pyKaBa
YIOMSIHYThIX 3[1€Ch MATEHTOB JAIOT MPEUMYIIECTBO MO3BOJCHUS KOMIIEHCALNU
pPa3HOCTHBIX nedopmanuii BO BpeMst UCIOJNb30BAHUS U HETOYHOCTEN MPH
U3TOTOBJIEHUH MEXIY TPYOUaTBIMH CErMeHTaMu (yPMEHHOrO pyKaBa, JOCTUTAEMOTO
3a CYET UCIOJIb30BAHNE KAPIaHHBIX KOMIEHCUPYIOLUIUX COETUHEHHI OOBIYHO B CBS3H C
ro pupOBaHHBIMU KOMIIEHCATOPAMH, HMEIO MU OUYE€Hb MaJIO€ YUCIIO rodp.

OnHako B 0OBIYHBIX ()YPMEHHBIX PyKaBax TaKMe KOMIIEHCUPYIOIIHE COSTUHEHHUS
KapaHHOT'O THUIIa UCIIOJB3YIOTCSA B CIIYCKAIOIIEHCs 4acTH (ypMEHHOTO pyKaBa, TO
€CTh B YaCTH BBIIIE MO MMOTOKY OT KOJIEHA TPYOBbI, a HE HUXKE MO MOTOKY OT HETO.

H3o0peTarensiMu yCTAHOBJIEHO, YTO OTEPsI THOKOCTH, 00YCIOBIEHHAS
OOBIYHBIM MPUCOEUHEHUEM MTOCPEICTBOM CUCTEMBI HATSIKHOIO BUHTOBOTO KPEIJICHUS
C NMPYXUHOH B cucTeMax GypM, MOKET ObITh, IPEANOUYTUTENBHO, COaaHCUPOBAaHA
NOCPEACTBOM pa3sMeIleHUsI KOMIIEHCUPYIOIIEro COeIMHEHNs] KapAaHHOTO THUIIA HHUXeE
IO MOTOKY OT u3ruba koyeHa TpyObl, HAIPUMEp Ha BBIXOJE U3 KoJieHa TpyOb! (BOIU3H
MeCTa COeIMHEHUS KoJIeHa TPyObl K HHXXEKTOPHOH TpyOe) u/unm B camoit
UHXKEKTOpHOU TpyOe 0e3 kakoro-audo HapyLmIeH!s ra30HEeNPOHHUI[AEMOCTH.

JIis HaCKOJIBKO BO3MOKHOM JOMOJHUTENIbHON KOMIIEHCALIUU JPYyroro
OTHOCHUTEJIPHOTO NEPEeMELIEHUs] MEXKAY paclpeneIuTeIbHON TpyOoit
BOCCTAaHOBHUTEJBHOTO Ira3a M MHKEKTOPOM(-aMH) nuTarmas Tpyda, NpearnouTHTEIbHO,
TaK)K€ BKJIFOYAET B ce0s Mo MeHbIIeH 0OHO N0OABOYHOE KapAaHHOE KOMIIEHCHPYOIee
coeauMHEeHHe. B mpeanodYTUTENbHBIX BApUAHTAX OCYIIECTBJIEHUS MPENyCMOTPEHBI 1BA
KapJaHHbIX KOMIEHCUPYIOLIUX COCNMHEHHs, OJUH BOJMU3U BXO/A MUTAOIEH TpyOrI U
OoMH BOJIM3M BBIXO/1a MUTAKOIIEH TPYOHI.

JIerkocTh TEXHHYECKOTO OOCIYyKMBAHHUS U SKOHOMHS BPEMEHHU B TEUCHHE
TEXHUYECKOT0 OOCIYKUBAHHUS OY€Hb Ba)XKHbI, 0OCOOEHHO €CIIU UMeeTCs OOJBIIOe YHCIIO
TOYEK BBOJAA M, TAKUM oOpa3om, coequHeHui. C 3TON eNbi0 Ha ABYX
COOTBETCTBYIOIIUX (PaHLaX MHKEKTOPHOHN TPyOBbI, a Takke N3rndax WHKEKTOPHOU

TpyOBI MOTYT OBITH IPEAYCMOTPEHBI OBICTPOpPa3bEMHBIE COeIUHEHUA. B BapuaHTax
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OCYILIECTBJICHUS HHXXEKTOPHasi Tpy0a yCTaHOBJIEHA C TOMOIIb MOHTAXXHOTO (JIaHIa
ra3oHeNpPOHULIAEMBIM 00pPa30M C IOMOIIBIO OOJITOB MU KPIOKOB Ha BIYCKHOM
naTpyoke MHXKEKTOpa, IpUYeM HCIIOJIb30BaHNE KPIOKOB A€JaeT BO3MOXHBIMHU OoJee
OvicTpyro cOopky U pazdopky. [IpeanouTHTENBHO, TA30HENPOHNLIAEMOCTh
AOTIOJHUTENBHO YJIyYIleHa TOCPEACTBOM HCIOJIb30BAHNS METAJIINYECKOTO U/ WU
MSITKOTO YIUIOTHEHUS] MEXIYy NMEepPBBIM MOHTAXKHBIM (DJIaHIIEM Ha 3aJJHEH 4acTH
Koprnyca GOPCYHKH M BTOPBIM MOHTaXXHBIM (pi1aHLIeM Ha MHKEKTOpHOU TpyOe. Eme
OoJiee MPEAMOYTUTENBHO, BCe (PIAHIIBI HHKEKTOPHOTO PyKaBa OCHAIIEH bl
METAJUIMYECKUMHU H/UJIU MSITKUMH YIUIOTHEHUSIMH. Y IJIOTHEHHUE MOXKET OBbITh
U3rOTOBJIEHO U3 PA3HBIX MATEPHUAJIOB H UMETh pa3Hble GOPMBI, TAKHE KaK IIOCKOE,
THIA KOJIbI[A C KPYTJIBIM CEUEHUEM WJIU JpyTHE.

Kpome Toro, Bo BpeMsi TEXHHYECKOTO OOCIYKUBAHHS 3TO (praHLEeBOE KpEerIeHNE
MOXKET OBITh TaK)Xe€ OTKPBITO JUJIsI TOACOEAUHEHUS CBEPJIa sl pa3OIOKUPOBKH
3a0JJOKMPOBAHHOTO WHKEKTOPA Ha 3aJHeM (piraHLie 1 KOTOpPOE, CIeq0BATENbHO, B
TaKUX CJIy4asix OyIeT CKOHCTPYUPOBAHO TaK, YTOOBI BBIAEPIKUBATDH CBA3AHHBIE C 3THM
CHUJIBIL.

AnbTepHATUBHO, IO MEHbIIEH Mepe, A Oosiee Jerkux CiaydaeB 3aCOpPEHUs
MHXKEKTOpPa UJIM IPOCTO IJIsl OCMOTPA, KOJIEHO TPYOBbl, MPEANOYTUTENBHO, BKIIOYAET B
ce0sl IEHTPUPOBAHHOE OTHOCUTENBHO MPOJOJIBbHON OCH HHXKEKTOpPa OKHO, K KOTOPOMY
IPUCOEUHEHBI C BO3MOXHOCTBIO YAAJNEHUs, MIPEANOYTUTENbHO, KPBIIIKA, CMOTPOBOE
cTekyo u/unu porokamepa. PoTokamepa U CMOTPOBOE CTEKJIO MOTYT OBITh
MCIIOJIb30BAHbI OJHOBPEMEHHO, HAIlpUMep, MOCPEACTBOM Pa3MEIleHHOTO MOAXOAAIUM
obpa3om pacmenurens gy4a. [JOCKOJNbKY Ha YPOBHE IIAXThI, B MPOTHBOMOJIOXKHOCTD
ypoBHIO QypM, BHYTPH JOMEHHOH MeYu TEMHO, () OTOKaMepa, MPeANOUYTUTENBHO,
SBJISIETCS] TEIJIOBOW u/unu nHppakpacHo GoToKkamMepoil u/uiam MoxeT OBITh
obecrieueH NOMOJTHUTENbHbBIN HCTOYHUK CBETA.

B 0c000 mpeanoYTUTeNbHBIX BAPHAHTAX OCYIIECTBICHUS YaCTHYHOE WU
YBEJIMYHUBAIOIIEE 3aCOPEHUE HHKEKTOPA MOYKET ObITh OOHAPYIKEHO MOCPEACTBOM
BCTPaMBaHUA B IIOOOM MeCTe MHKEKTOPHOTO pyKaBa AaTUHKa MOTOKA UJIH,
NPEANOYTUTENHHO, TOBEPXHOCTHOTO MOTOKA FIIM TEPMOTAaphl, KOTOPbIE UIIU
BBICTYIAIOT B Fa30BbIH MOTOK HMJIM BCTPOEHBI B OTHEYIOPHYIO QYTEPOBKY.
JlefiCTBUTENBHO, B ClIy4ae KOT/Aa ra3oBbIi MOTOK CHJIBHO YMEHBIIEH UJIM OCTAHOBIJIEH,
NOKa3aHUs TEMIIEPATyPbl TEPMOIIAPbl OYAYT YMEHBLIATHCS, YKa3bIBas HA

HEOOXOAMMOCTh OCMOTPA M TEXHUYECKOTO O0CIYKUBAHHUS.
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ITepennsis o6nacTb HHKEKTOPA, TO €CTh BKJIKOUAKOIAas B cedsl comnoBoe(-bie)
orBepcTHe(-s1), MOXKeT OBITh YCTAHOBJICHA 3aMOAJULIO C BHYTPEHHEH CTOPOHON CTEHKHU
JOMEHHO! neuH, B €€ yriyOJeHUN UM BBICTYNIaTh BO BHYTPEHHIOIO CTOPOHY
JOMEHHO! neun. B ciydae ecnu Ha BHYTpeHHEH CTOPOHE CTEHKH JOMEHHOM meuu
CMOHTHPOBAHBI OXJIAKJAIOIINE TUINTHI, MepeaHss 001acTh HHXEKTOpa MOXKET OBbITh
YCTAHOBJIEHA 3aII0JIMLIO C BHYTPEHHENH CTOPOHON OXJIaXKJAKIIEeN MJINTHI, B €€
yriyOJNIeHUU WJIH BBICTYNIATh BO BHYTPEHHIOK CTOPOHY JOMEHHOW MEeYH.

B Takux mocienHuX cinydasx mepeaHssi 4acTh MH)KEKTOPA BBIMTOJHEHA IJIs
MOHTa’Ka 4epe3 COOTBETCTBYIOLIEE OTBEPCTUE B OXJIAXKAAOINEH NIINTE,
NPUCOENNHEHHON K BHYTPEHHEH CTOPOHE CTEHKU AOMEHHON MeYu.

Crnenyer OTMETHTB, UTO €CJIH MepeaHsst 001acTh HHKEKTOPA BBICTYIAE€T BO
BHYTPEHHIOK CTOPOHY JOMEHHOM MeYH, B BBICTYMAIIEH YaCTH UHKEKTOPa MOTYT
OBITH IPENYCMOTPEHBI OOJIee YeM OJTHO COIJIOBOE OTBEPCTHE, MPUYEM COIJIOBBIE
OTBEPCTHS, MPEANOYTUTENBHO, OPUEHTHPOBAHBI PA3JIMYHO, KAaK HAPUMED, MPSIMO
(BOOJNB MPONOIBHONW OCH MHIKEKTOPA), BHU3 U/HJIHM K OJHOHN U3 00enux CTOPOH
NEPIEeHANKYJISPHO WU MOJ JIIOOBIM MOAXOASIINM YIIIOM OTHOCHUTEIBHO MPOAOJIBHON
OCH MHXKEKTOpa.

JUist BBICTYMAKOMUX HHXKEKTOPOB MOXKET ObITh HEOOXOAUMBIM HMIIH KEeJaTENbHbIM
obecneueHne BBICTYNAOLIEH KPBIIIKH, PACIION0XKEHHON HaJl UHXXEKTOPaMHU U
BBIMTOJTHEHHOM AJIs 3aLIUTHI TepeaHEeNH YacTu Kopryca pOpPCyHKH, KOTOpas BbICTYIaeT
BHYTPb JOMEHHOMN Ie4H, OT ONYCKAIOIETOCs HIUXTOBOTO MaTepuana.

Kpome Toro, nepenHsst 4acTh HHXKEKTOPA, NPEANOYTUTEIbHO, CHaOKEeHA
OXJIAKAOLIEH CUCTEMON. AJIbTEPHATUBHO OTAEIbHBINA OXJIAKIAMO NN BBICTYIT MOXKET
OBITh YCTAHOBJIEH BOKPYT JI000# BRICTYNAOI el BHYTPh JOMEHHOHN Me4YH 4YacTH
WHKEKTOpa (MOJHOCTHIO WIIM YaCTHYHO), TAKUM 00Pa3oM, 3TOT OXJIAKIAIO NN BBICTY
Oyner He TOJNBKO 00ecTeYynBaTh TEIJIOBYIO 3ALIUTY, HO TAK)XKe 3aIIUTy OT U3HOCA.
WHXeKTOp W/UIU OTAENbHBIN OXJIaXJAIIHH BBICTY MOTYT OXJIaXXAAThCs
(Haxopsecs Mo AaBICHUEM) BOAOH U OOBIYHO MOTYT OBITh U3TOTOBJIEHBI U3
MaTepHaIOB, TAKUX KaK MeIb, MEHBIH CIJIaB, TAKUX KaK CIJIaBbl MeAb/HUKEIb, JIUTOM
YYTYH, JUTas CTAJIb U T.II.

B TO Bpems Kak MHXEKTOP MOXKET OBITh H3TOTOBJIEH U3 MHOYKECTBA YaCTeH,
UHXKEKTOP, CoAep Kamuil kopnyc GopcyHku ¢ nepudepuiiHON CTEHKOH,
IPOCTUPAIOLIENHCS BIOJIb IPOAOJIbHON OCH OT IepeHell YacTH, 10 MEHbIIEH Mepe C

OAHUM COILTIOBBIM OTBCPCTUCM, NIPECANTOUTUTECIIBHO, U3TOTOBJICH U3 OI[HOﬁ 3aroTOBKH.
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Takum oOpa3om, B BapHaHTaxX OCYINECTBJIEHUS HHXKEKTOP OyAeT ONHON AeTalbio,
BBICTYIAIOLIEH MJIM HE BBICTYNAIOLIEH B TOMEHHYIO IeYb.

Kpome Toro, nHxektop(-bl) MOXKET/MOTYT OBITH OPUEHTHPOBAH(-bI)
NepHeHANKYIApHO (YKa3blBas Ha LEHTP AOMEHHO Me4Yn) WM 10 KacaTelbHOH K
CTEHKE JOMEHHOH meuu (TO €CTh, MO JHObIM YoM MeHblIe 90°, mpeanouYTHTEIbHO
nox yriom 6osiee 10 ©, OTHOCUTENBHO CTEHKH TOMEHHOMN MeYHr B MECTOIOJIOKEHUU
uHkekTopa). CucremMa BBOJIa BOCCTAHOBUTEJIBHOTO I'a3a MOJKET BKJIIOYATh B ¢e0s OT
15 no 60 unx)eKkTOpPOB, NpeanoYTuTenbHO oT 20 no 40.

Takke BaXKHO OTMETHTD, UTO paclpenennTesbHas TpyOa He 00sA3aTeTbHO JOIKHA
OBITh 3aMKHYTBIM MepuGepUHHBIM KOJIEKTOPOM, KaK OOBIYHO JJISI TPAAULIHOHHOTO
KoJbieBoro Tpybonposonga. OgHako 3Ta 001aCTh MWAaXThl OOBIYHO 3arPOMOXKAEHA
OXJIAKIAMOLIUMH TPYyOaMH ISl OXJIaXKAAK0IMEH KUIKOCTH ISl OXJIAKAA0 IUX [JIACTUH
U/UNIM ONOPHBIMU KOHCTPYKUUSIMU. [103TOMY, €Ciii B TaHHOM OKPY>KE€HHUH HET
IOCTATOYHO MECTA, paclpeneuTeNbHas TpyOa BOCCTAHOBUTEIBHOTO ra3a MOXeT ObITh
paszeneHa Ha HECKOJIbKO PACIOJIOKEHHBIX BOKPYT IOMEHHON Me4n JyacTed (Hanpumep,
4 xBaJgpaHTa), MIPUYEM KaXKAast 4aCTh MUTAETCS MOCPEICTBOM OTAEIbHBIX MOAAOIINX
BOCCTAaHOBHUTENbHBIA a3 JIMHUNA U3 HCTOYHHKA BOCCTAHOBHUTEIBLHOTO rasa.

B npyrux BapuaHTax OCyLIECTBIEHUS, Il€ IPOCTPAHCTBO HA YPOBHE Pypm
OTPaHUYEHO, pacupeaenuTeNnbHas Tpybda BOCCTAHOBUTEIBHOIO Ia3a MOXKET OBITh
CMOHTHPOBAHA HAaJ KOJbLEBBIM TPYOOIPOBOIOM ropsidero AyThs (UiIu OBITH
NPUCOEUHEHHON K HEMY MJIM, MPEANOUYTUTENbHO, K IOMEHHON MeYH UM €€ ONOPHBIM
KOHCTPYKLHSIM), HO HIDKE YPOBHSI HHXKeKTOopoB. ClenoBaTenbHO, nuTaromas Tpyda
WH)KEKTOPHOTO PyKaBa MPUCOEANHEHA K BEpXHEH CTOPOHE paclpeaeuTebHON TpyOsI
BOCCTAaHOBHUTEJBHOTO ra3a, M MHKEKTOPHBIA PyKaB HAMpPaBJIEH BBEPX.

[TpurNMasi BO BHUMaHHE MOBBIIIEHHbIE TEMIIEPATYPbl BOCCTAHOBUTEJIBHOIO Ta3a,
BHYTPEHHSSI TIOBEPXHOCTb PACMPENEIUTEIbHON TPYOBl BOCCTAHOBUTEIBHOTO I'a3a,
UH)KEKTOPHBIH pyKaB M (aKyJIbTATUBHO HHXKEKTOP OOJULIOBAHBI OTHEYITOPHBIM
U30JUPYIOIIIM MaTEPUAJIOM JUISl 3aLIUTHl CHCTEMbI BBOJIa BOCCTAHOBHUTENBHOTO rasa.

Bo BTOpOM acnekTe HacTosIee H300PETEHUIO MpeiaraeT YCTAHOBKY JOMEHHOH
ne4u Uil TPOU3BOACTBA MEPEAEIbHOr0 YyTYHA, BKJIIOYAKINYI0 B ce0s JTOMEHHYIO MeYb
U 110 MEHbIIEH Mepe OHY ONMHCAHHYIO 3[1€Ch CHCTEMY BBOJIa BOCCTAHOBHUTEIBHOTO
ra3a, mpuyeM UHXKXEKTOpP(-bl) CMOHTHPOBAH(-bl) HA YPOBHE IaxThl. Jpyrum
NPEUMYIIECTBOM HACTOSIIEro H300peTeHUs ABIAETCS TO, UTO PacCIlpereuTelbHask

TpyOa BOCCTAaHOBUTEILHOTO ra3a MOXKET ObITh CMOHTHPOBAaHA HaJl YPOBHEM
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MH)KEKTOPOB WJIU MOJA HUMHU B 3aBUCUMOCTH, HAIPUMEP, OT HAJIUYHUSI JOCTATOUYHOTO
npocTpaHcTBa. Jlaxke BO3MOKHO B Cllydae, Ilie pacrnpenenuTenbHas Tpyda
BOCCTaHOBMTEJIBHOTO ra3a pa3jiejieHa Ha HECKOJbKO 4acTel, pacloNOKEeHHBIX BOKPYT
IOMEHHOH Mme4u, pa3MelleHne HEKOTOPBIX YacTel pacnpeneuTeNbHON TpyObl
BOCCTAaHOBMUTEJIBHOIO Ia3a HaJl YPOBHEM HMHXKEKTOPAa U APYTrUX MOJA YPOBHEM
HUHXKEKTOpA.

Bripaxxenue "B rugpoauHaAMUYECKON CBA3U" O3HAYAET, YTO JBa YCTPOHCTBA
COEIMHEHbI KaHaJaMH WU TPyOaMH TakK, 4TO TeKyd4as Cpela, HalpuMmep ras3, MOXeT
Te4b OT OAHOT'O YCTPOMCTBA K APYrOoMy. DTH BbIpa’KeHHE BKJIIOYAET B ceOsi cpencrna
171 U3MEHEHUs 3TOro NMOTOKA, HalpUMep KJIallaHbl U BEHTUJISITOPHI 1115
peryjaupoBaHus MacCOBOIO Pacxoja, KOMIPECCOPHI AJIsl peTyJIUPOBAaHUs JaBIEeHUS U
T.J., @ TAKXK€ YNPaBJISAIOLINE 3JIEMEHTHI, TaK1e KaK JaTUYUKU, UCIIOJHUTEIbHbIE
MEXaHH3MBI U T.J., HEOOXOIUMbIE UJIU JKeJIaTeJbHbIE JJIsI COOTBETCTBYIOIIETO
yrnpaBiieHUs! pabOTON JOMEHHOH Mevu B I1eJIOM UJIM pabOoTON KaKIOro U3 3JIEMEHTOB B
YCTAaHOBKE JOMEHHOM MeYH.

Bripakenust "Ha ypoBHe IaxThl" UM "B MIAaXTy AOMEHHON ne4yu" B JaHHOM
KOHTEKCTE MoApa3yMeBaeT BBOJ MaTepuaa BbIlie YPOBHS ropsivero aytees (pypm),
TO €CTh BBIIIE 3aIJIEYUKOB, MPEATOUYTUTENbHO, B 00JaCTh ra30-TBEPAOTO
BOCCTAHOBJIEHHUsI OKCHJIA XKejle3a HaJ 00JacThi0 KOre3nH.

"IIpubnusutenpbHO" B HACTOSIIIEM KOHTEKCTE O3HAYAET, YTO AaHHOE U poBOE
3Ha4YeHHUe NMepeKphIBaeT qUana3oH 3HadeHui ot -10 % no + 10 % nudposoro
3HAYEHUs, MPEANOYTUTENbHO THana3oH oT -5 % 1o +5 % undpoBoro 3HaYeHUs.

Kparkoe onucanue ueprexen

[IpenmoutuTenbHbIE BAPHAHTHI U300peTeHUsI OyeT Ternepb OMUCAHbI B KAYECTBE
IpUMepa CO CChIKOM Ha COOTBETCTBYIOLIHME YePTEXKH, HA KOTOPBIX:

@ur.1 sBAsSeTCA TPEXMEPHBIM CXeMAaTUYECKUM BUJIOM, MOKA3bIBAIOLIUM BapUAHT
OCYLIECTBJIEHUS] CUCTEMBI BBOJAa BOCCTAHOBUTEJHbHOIO ra3a B IIaxXTy JOMEHHOI neyu,

@ur. 2 sgBnseTCs YaCTUYHBIM BUIOM B pa3spe3e BapUaHTA OCYLIECTBICHUS
MH)KEKTOPHOT'O PYKaBa, CMOHTUPOBAHHOTO MEXAY PaclpeneIuTeIbHON TpyOoi
BOCCTAHOBHUTEJBHOIO Ira3a U UHKEKTOPOM,

@ur. 3 aBasercs MoaApOOHBIM BUIOM APYTrOro BApHaHTa OCYINECTBIEHUS YaCTH
CHUCTEMBbI BBOJA BOCCTAHOBUTEJIBHOIO r'a3a, MOKa3bIBAIOIINM OoJiee moAPOOHO Apyroi

BapHUAaHT OCYLIECCTBICHUA UHXKCKTOPA A0 KOJICHA TPY6I:>I, u
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@ur. 4 sBisieTcs MOAPOOHBIM BUIOM €Ie OJHOIO BAPUAHTA OCYLIECTBJICHUS
4aCTH CUCTEMBI BBOZIa BOCCTAHOBUTEIBHOIO ra3a, MOKa3bIBaIO UM OoJsiee moapoOHO
aJbTEPHATHUBHBIN BAapUAHT OCYINECTBJIEHUS HHXKEKTOpA 10 KOJeHa TPpyOBbl COrJIacHO
¢ur. 3.

@ur. 5 ABiseTCa NPUHLUUINAIBHON CX€MOM 3aIIUTHON KPBILIKY AJI HHXKEKTOpPa B
A) Ha Bune cOoky u b) Ha Bune ciepenu.

JApyrue nogpoOHOCTH U MPEUMYILECTBA HACTOSLIEro n300peTeHus OyayT
MOHSITHBI U3 CIEAYIOUEro MOoaApOOHOr0 ONMUCAHUS HECKOJIbKUX HE OTPAHUYHBAO IIHX
BapUAHTOB OCYIIECTBJIEHUS CO CCHUIKON Ha MPUJIOKEHHbIE YEPTEKH.

Onucanue Npeano4YTUTEIbHBIX BAPUAHTOB OCY LIIECTBJIEHUS

BBox ropsiuero BOCCTaHOBUTENBHOIO ra3a B IIaXTy JOMEHHOHN Me4uu
YIOMHHAETCSl BO MHOTUX MYOJUKAIHAX, HO IPOMBILIJIIEHHOE TPUMEHEHUE Ha
KOMMepUeCKON TOMEHHON Ne4uu BCe ellle He pealn30BaHo.

OnHoit mpoOnemMoli mpu peaju3aluy BBOAA B MAXTy MO CPABHEHUIO HU3BECTHBIM
BBOJIOM T'OPSIYEro AYThCS HAa YPOBHE PypM sIBISETCS XapaKTEPHCTHUKA
BOCCTAaHOBHUTEIBHOTO ra3a. B To BpeMs kak ra3z Ha ypoBHE QyPMBI SBISAETCS IPOCTO
ropsidUM BO3JyXOM, B Cllydae BBOJa B LIAXTY a3 sIBJISETCA BOCCTAHOBUTEIbHbBIM
ra3oM, TUIMIMYHBIM 00Pa30M CUHTETHYECKUM ra3oM (CHHIa30M), COEp KAIIUM
OoJspIIMEe KOJMYECTBA JIETKOBOCIIaMeHsieMbIX Bojopoaa u CO, nmpuyeM nocineaHuit
Jaxe SIBJAETCS AAOBUTBHIM JUISl JIFOAEH.

Taxum oOpa3om, NepBOCTENEHHOE 3HAUEHNE UMEET MOAepIKaHue
ra3oHEeNnpPOHUIIAEMOT0 COeUHEHHUS IJIABHOM ra3opacipeneuTeIbHON TPYyObl ¢ TOYKOM
BBOJIa Ha JIOMEHHOW MeYHu.

Brixoa nHxeKTOpa MOXET UMETh pa3Hble KOHCTPYKLHMHU OT MPOCTHIX OTBEPCTHH,
nogoOHBIX ypMe OTBEPCTHI, IO HHKEKTOPOB ¢ OoJee yeM OHOH TOYKOil BBOAA,
NPEeANOYTUTEIbHO, OPUEHTUPOBAHHBIX B PA3HBIX HANPAaBJIEHUSIX, UMEIOIIHX,
Harpumep, cnenudpuyeckue CMEHHbIE BCTABKH, 3aIUTHBIE KOKYXH HAaJl BBIXOJIOM,
OXJIaKAAKO LUK BBICTYI U T.II.

B obnactu ¢pypm coenmHeHHEe Mekny TpyOol ropsiiero raza u ocobo Mexay
KOJIbIIEBBIM TPYOONPOBOAOM U pypMaMu peannus3yeTcs ¢ MOMOIIbI0 GpypMeHHBIX
pykaBoB. DT GypMEHHBbIE PyKaBa BHIMOJHSAIOT TJIABHBIM 00pa30oM JBE 3a7a4U:

- OBITh ra30BBIM COEAMHEHUEM MeXay TpyOoil ropsiuero Bo3ayxa u

BCTPOCHHBIMHU B KOXKYX JTOMEHHOM rnedu ypMaMu Ha ypoBHE QypM,
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- obecreunBaTh BO3MOKHOCTb KOMIIEHCHPOBATh OTHOCUTENIBHOE MEpEMEIeHIe
MEXXIy BCTPOEHHBIMH B KOXKYX JOMEHHOH neun ¢ypMaMu U COEANHEHHOMH ¢
HE3aBHUCHUMBIMH KOHCTPYKIUSAMHU YCTAHOBKH JOMEHHOH neun TpyOoi ropsdero AyThs.
OTHOCHUTENBHOE MepeMelleH e SIBJISEeTCSI OTHOCUTENbHO BaXKHBIM 110 IPHYUHE (aKTa
pPa3HBIX TEMIIEPATYP CUCTEM.

OO6biuHbIE QypMEHHBbIE PyKaBa COCTOAT U3 HECKOJbKUX YaCTeH, mpuiem
IJIABHBIMH YaCTSMU SIBJISTFOTCS CIYCKAIOIIAsICS 4aCTh (PyPMEHHOTO pyKaBa, KOJEHO
TpyOBI U nyTheBas TpyOa. [Tonycdepuueckas nepenHss 4acTh AYTbEBOH TPYOBI C
MOMOIIBI0 CUCTEMBI HATSI)KHOTO BUHTOBOTO KPEIUICHHS C MPYKUHON MPHKUMAETCS K
BCTPOCHHOH B CTEHKY JOMEHHOW ne4yu pypme. DineMeHThl GypMEHHOIO pyKaBa
COEMHEHBI C KOMIIEHCUPYIOIUM(-U) COeqUHEHUEeM(-IMH) KapAaHHOTO THIA B
CITyCKarmasics 4acTh QypMEHHOTO PYKaBa, Aejasi BO3MOKHBIMHU MEPEMEIIECHUS B IBYX
HaIpaBJeHHUsIX. DTU JBYXMEpPHBIE NMePEMELICHUS TOCTATOYHBI ISl YAEPKUBAHUS
nonycdepsl IyTheBOH TpyOBl Ha TOCATOYHOM MeCTe HOCOBOU 4acTu PypMbl. ITO
NOABUKHOE COEJUHEHNUE C METAJUTMYECKUM MOCAIOYHBIM MECTOM SIBJISIETCS
AOCTATOYHBIM NP HAIPABJICHUHU rOPSYETO BO3yXa K TOMEHHOH Medu.

OOprunBIE GYPMBI CAMU SIBIAIOTCS TAKXK€ OTHOCUTENBHO CIOKHBIMU CUCTEMAMH,
COCTOSIIIUMH U3 Kopmyca GypMbl 1 HOCOBOM yacTu pypmel. ITocnenHss BpicTynaer B
JOMEHHYIO Ieyb, a OoJiee KOHKPETHO - B KaHAJ JOMEHHOH nedu. Ta 001acTh
XapaKTepHU3yeTCss OUeHb BHICOKMM YPOBHEM TEMIIEPATYpPbl, THIIMYHBIM 00pPa3oM OT
2000 mo 25000 °C, u oueHb BBICOKUMH CKOPOCTSIMU rasa. Takke Ha 3TOM YPOBHE
JOMEHHOM MeYn MOTYT HaXOAUThCS PACIIJIABJICHHBIN IIJIAK U YACTUIIBI JKejie3a, TaK YTO
OYEBHUHO, YTO HOCOBAS YaCTh (ypPMbI MOABEPraeTCs MOBPEKICHUIO U JOJIKHA
PEryJIsipHO 3aMEHSIThCSI.

OOBIUHO B TOMEHHOM MEeYH UCIOJIB3YyeTCsl OONBINOE YUCIO GYPM B 3aBUCUMOCTH
OT MPOU3BOAUTEILHOCTH JOMEHHOU Me4yu, TUMUYHBIM oOpazom oT 10 mo 40.

H3o0peTaTeny yCTAaHOBUIIU, YTO B HACTOSIIEH CHUCTEME BBOJA
BOCCTAaHOBHUTEIBHOTO ra3a CaMH HHXKEKTOPbI MOTEHIHAJIBHO MOTYT OBITh YIPOIIEHBI
1o CpaBHEHUIO ¢ Qpypmoii B obmactu GypM, OCHOBBIBASICh HA CIENYIOIUX OCHOBAHUSX

- HET TOJICTOH OTHEYIOPHOH PyTEPOBKH, TOJIBKO OOJIACTD IIAXTHI MEYHU C Ooee
HU3KHM YPOBHEM TEMIIEPATYPHI, MO3BOJISIIOIUM OXJIAXKAEHHUE C MTOMOIIBIO
OXJIAKIAAIIUX TJTAT U/ WU OXJIAKIAIUX KOPOOYATHIX XOJIOAUIBHUKOB U/HIH

HAPY>KHOTO OXJIAKAECHUS BOASHOMN MJIEHKOMH,
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- TAUYHBIM YPOBEHb TEMIEPATYPbl BOCCTAHOBUTENBHOIO raza mexay 900 u
1100°C,

- bonee HU3KasA CKOPOCTh MOTOKA, CJIENOBATENbHO, TPEOyeTCsl YMEHbIIEHHBII
auameTp Tpyo,

- Ooyiee HU3KUN YPOBEHDb aBJICHHUS.

OnHUM TpeanoYTUTENbHBIM 3P (EKTOM 3TOrO SIBJISIETCS TO, 4TO Oynaronaps
MEHbBIIEMY JUAMETPY WHKEKTOPAa UMeeTCsl OOblIe MPOCTPAHCTBA MEKAY
WH)KEKTOpPaMH, YTO 00Jierdaer ero CoOeIMHeHNE ¢ TOMOUIBIO (PJIAHIIEBBIX OOJTOBBIX
COEAMHEHUHN, BKIIF0Yasi METAJUTMYECKOE /MU MITKO€ YIUIOTHEHHE, C KOXKYXOM
IOMEHHOU meun. J[pyroe npenMymecTBO MEHbLIETO JUaMETPa HHKEKTOpa
3aKJIF0YAETCSl B TOM, YTO 3TO MO3BOJISET COXPAHSITh OTBEPCTHS B CTEHKE JOMEHHOM
NeYr M OXJIAKIAK WX IUIHTaX HeOonpmuMu. B cBO odepenn, 3To obecrneunBaeT
foJiee MPOCTYIO MOAEPHHU3ALMIO 3TOTO PEIICHUS HA CYL[ECTBYIOIIEH TOMEHHON MeYn
0e3 3aMeHBbl OXJTaXAAIHUX TUTHT.

bonee KOHKPETHO, OTHOCUTEIBHO HCIOIb30BAHUS (PIIAHIIEBOTO KPEIJICHUS
MHXKEKTOPHOTI'O PYKaBa K HHXKEKTOPY ra30HEIPOHUL[AEMOCTb MOXKET OBITh
TOTIOJTHUTENIBHO YIPABJISIEMOH MOCPEICTBOM MPIIJIOKEHUS (PUKCUPOBAHHOTO
KPYTAIIETO0 MOMEHTA IpHU 3aTsKKe 001ToB (puraHua. Moryt ObITh NpEeATPUHATHI
TUMUYHbIE MEPBI I NIPOBEPKU Ta30HENPOHULIAEMOCTH, TaKHE KaK MbLIbHAs BOJA.

OnHako npu UCTIONb30BAHUS (HIAHIEBOIO KPEIJIEHUs HHKEKTOpa K
pacnpenenuTeabHON TpyOe BOCCTAHOBUTEIBHOIO ra3a MHXKEKTOPHBIH PyKaB JOJIKEH
MO3BOJIUTh KOMIIEHCAIIHIO JJII BCEX OTHOCUTEJbHBIX NepeMEIleHUIl HHKEKTOPHOTO
pyKaBa M pacrpeneuTeIbHON TpyObl BOCCTAHOBUTEIBHOTO ra3a OTHOCUTENBHO
uHxxkektopa. [ToaToMy HacTosInee n300peTeHre mpeaiaraeT KOMOUHAUIO (JIAHLIEBOTO
COEIUHEHUsI U KOMIIEHCUPYIOLIEr0 COeNMHEHHS KapJaHHOTO THITA MEXKAY HHKEKTOPOM
¥ BBIXOJHBIM MaTPyOKOM KOJieHa TPYOHI.

Ecnu BepHYThCs K yepTekam, TO Ha ¢ur. 1 mokaszaH cXxeMaTHYeCKUM YaCTUYHBIN
TPEXMEPHBIN BUJ B pa3spe3e BapUaHTA OCYILIEeCTBIEHUs cucteMmbl 10 BBoga
BOCCTAaHOBHUTEJIBHOTO ra3a COTJIaCHO N300PETEHHIO [T BBOJIa BOCCTAHOBUTEJIBHOTO
ra3a, TaKOro Kak CMHras, B IIaXTy JOMEHHOH IMeuu, MpuYeM CHCTeMa CMOHTHPOBaHA
Ha YPOBHE IIAaXThl JOMEHHOU Nne4yn Ha cTeHke 30 TOMEHHON NeYu WU €€ ONOPHOHN
KOHCTpYKUHH (He moka3aHa). PacnpenenurensHas Tpyba 20 BOCCTAHOBUTENBHOTO ras3a
CHUCTEMBI BBOZA BOCCTAHOBUTEIBHOIO ra3a, 34€Ch MOKPBIBAKOINAS BCIO OKPYKHOCTH

JOMEHHOW MeYu Ha YPOBHE IIAXThI, TUTAETCS OCPENCTBOM JIMHUH 22 obecTnieueHus
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BOCCTaHOBUTEJbHBIM I'a30M U COEIMHEHA C HECKOJbKUMHU MHXXeKkTopamu 40 ¢ 0OqHUM
COIJIOBBIM OTBepCcTUEM 41 HA MHIKEKTOP, BBICTYAK UM CJI€rka BHYTPb JOMEHHOMN
neun 31 yepe3 COOTBETCTBYHOLIEE OTBEPCTHE B OXJiaxkaaromei miure(-ax) 60.

PacnpenenurensHas Tpyba 20 BOCCTAHOBUTEIBHOIO ra3a COeJUHEHA
ra3OHEeNnpPOHULIAeMbIM 00pPa30M C HHXKEKTOpOM 40 uepes3 MHKEKTOPHBIH PYKaB,
BKJIIOUAKO LU B ceOst mutaromyro TpyOy 51, coequHeHHy0 ¢ KoJieHOM 52 TpyOsl, U
KOJIEHO 52 TpyObl, COENMHEHHOE ¢ HMHKEKTOPHOU TpyOOH 53, B CBOKO o4epenb
COeAMHEHHOH mocpeacTBoM ¢uanna 535 ¢ coorBeTcTByOIUM (prranuem 44
uHxekTopa 40. B 3ToM BapuaHTe OCyLIECTBICHHUS B HHXKEKTOPHOU Tpyde 53
MpeayCMOTPEHO KapJaHHOE KOMIIEHCUpYIOIIee coeauHenue S31.

Cnenyer orMeTuTsh, uTo Ha ¢ur. 1-4 nuraromas Tpyda 51 cMOHTHpPOBaHA Ha
HUJKHEH CTOPOHE pacnpeneuTeIbHOW TPyObl BOCCTAHOBUTEIBHOIO T'a3a U HaNpaBJieHa
BHU3, TO €CTh YPOBEHb HHXKEKTOPA HAXOJUTCs HUXKE YPOBHs paclpenenuTelbHON
TpyOBI BOCCTAaHOBUTENBbHOTO raza. OQHaKO TaKKe SIBHO MPEAYCMOTPEHBI
"nepeBepHyTHIe" BAPUAHTHI OCYILECTBIECHUS] CUCTEMBI BBOJIa BOCCTAHOBUTEIBHOTO
rasza, Ipu4eM ypOBEHb HHXKEKTOPA HAXOJUTCS BblllIe YPOBHS paclpeaeluTeabHON
TpyOBl BOCCTAHOBUTENBHOTO Ia3a, TO €CTh MUTAKOINAs TPyOa COeUHEHA C BEpXHEH
CTOPOHOH pacnpeneauTeNbHON TPyObl BOCCTAHOBUTENIBHOIO Ta3a U HAlpPaBJIe€HA BBEPX.

Ha ¢ur. 2 6onee moapoOHO MoOKa3aH Apyroi BapuaHT OCYIIECTBIECHUS
HACTOsIEeN CUCTEMBbI BBOAA BOCCTAHOBUTEIBHOIO ra3a, MMer e
pacnpenenuTeNbHy0 TpyOy 20 BOCCTAaHOBHUTEIBHOTO ra3a ¢ OrHeymopHOH 00JHULIOBKOM
21, cOeAMHEHHOU ¢ MHXKEKTOPHBIM PYKaBOM, €ro nmuTarmei Tpyooii 51, ee kojeHOM
TPyOBI U UHKEKTOPHOU TPyOOii, MPUCOETUHEHHON K BXOJHOMY maTpyOky 43
nnxxektopa 40. KapnanHoe KOMIEHCUPYIOIIEE COEAUHEHNE B S TOM BapUaHTE
OCYILIECTBJICHUS TaKXKe MPEeIyCMOTPEHO B HHKEeKTOpHOU Tpyde 53. Cnenyetr oTMETHT®D,
YTO 3JIEMEHTHI HHKEKTOPHOTO PyKaBa TaKXe, MPEeANOYTHTEIbHO, CHAOKEHBI
OTHEYNOPHOH OOJUIIOBKOW, HO AJIS MPOCTOTHI HA YEPTEKaX MPOMYIIEHBI.

[IpennmoutruTenbHO, MUTaOIas Tpyba NpenycMOTpeHa C ABYMsI KapAaHHBIMHU
KOMIIEHCUPYIOIUMH coequHeHusAMH S11, 512 nna ganpHelmen koMneHcauuu
nepeMeIleHU pacnpeneTnuTeNbHON TpyObl BOCCTAHOBHTEIBHOTO ra3a OTHOCUTEIBHO
kojeHa 52 TpyOsl. [IpeanodYTuTeNbHO, BCE YaCTH UHKEKTOPHOTO PyKaBa
CMOHTHPOBAHBI IPYT € IPYrOM € MOMOIIBIO COOTBETCTBYIOIINX (piraHLEB,

OCHAUICHHBIX MPU KEJTAHUHU COOTBETCTBYHOIMUMU YIIJIOTHCHUAMU (He HOKaBaHbI).
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- HNmxextop 40 npucoequHeH ra30HENPOHUIIAEMbIM 00Pa30M K OTBEPCTHIO B
creHke 30 noMeHHOH nevyu. B cinyvae Hannm4usa oxnaxparomux miut (60) aTu
oXJaxkJawmue minTel 60 OCHAaIEHbl COOTBETCTBYIOUIUMH OTBEPCTUSIMU.
IIpeanoutrurenpHo, HHXKEKTOP 40 nunu ero kopnyc 42 GOPCYyHKHU BKIOYAKOT B cels
cucTeMy 45 OXJa)KJ€HHUsl, TAKYIO KaK CO€JUHEHHbIE C CUCTEMON LUPKYIALUU
OXJIAXAAIIeH JKUJKOCTH OXJIAXKIAAK e KaHAJIBI, 0COOCHHO €CJIH OKPY KaroLne
comnoBoe(-bie) orBepcTHe(-s1) 41 4acCTHU BBICTYMAIOT U3 BHYTPEHHEH CTOPOHBI
nomeHHo# nmeun (31).

B 3apHel yacTu kojeHa TpyOBl MpeayCMOTpeH JIIOK 521 sl TEXHHYECKOTO
o0CNyKMBAaHUS H OCMOTPA, MPUYEM €r0 MPOOJbHAS LHEHTPAJIbHAS OCH COOTBETCTBYET
LIEHTPAJIbHON NPOJOJBHON OCU HHXeKTOopa 40.

@ur. 3 aBasercs MoaApOOHBIM BUIOM IPYTrOr0 BAPHAHTA OCYIIECTBICHUS,
MOKAa3bIBAKIIUM TOJBKO YaCTH CUCTEMBI BBOJIA BOCCTAHOBUTENIBHOIO Ia3a HUXE MO
NOTOMY OT nuTtarineil Tpyos! (He nmoka3aHa). OIUHAKOBbBIE UJIM SKBUBAJEHTHBIE
NPU3HAKU UMEIT OJMHAKOBbIE U pOBBIE 0003HAUEHHUS], KAK YIIOMSHYTO BBILIE UJIH B
IPUBEAEHHOM HUJKE MEPEYHEe CChUIOYHBIX 0003HAUEHHI.

Kak moka3ano Oosiee moapoOHO HAa 3TOM 4YepTexe, HHKEKTOP MPUCOSTHHEH
ra3oHeNnpOHUIIaeMbIM 00pa30M ¢ MOMOIIbI MOHTa)xHOTO (uanna 40 k crenke 30
JOMEHHOU MeYHu.

JIrok 521 anist TEXHHYECKOTO OOCIyKMBAHUS U OCMOTpPA MPEeayCMOTPEH CO
CBhEMHOM KPBIIKON 524, UMerIIel B €€ LeHTPe OTBEPCTUE, COBMELIEHHOE C
LEHTPAJbHOU MPOAOJIbHONU OChIO HHKEKTOpa 40. K OTBEpCTUIO MPUCOEIUHEH
3aMOPHBIN BEHTUJIb 525 ¢ 00beqUHEHHON CUCTEMOM OCMOTpPa CO CMOTPOBBIM CTEKJIOM
523 u ¢ poTokamepoii 522.

B nanHOM BapuaHTe OCyLIE€CTBJECHUSA KapJaHHOE KOMIIEHCUPYIOLEE COEIUHEHHE
531 npenycmotpeHo B TpyOe 53 mHKeKTOopa.

@ur. 4 nogobHa Qur. 3 3a UCKIIOYEHUEM TOT0, YTO KapAaHHOE
KOMIIEHCUpYHOIee coeanHenue 531 npenyCMOTPEHO B BBIXOJHONW 4aCTHU KOJieHa 52
TPyOBL

B BapmaHTax oCyIecTBJIEHUS BBICTYIAOLIAS KPBIIIKA MOKET OBITh PACIOJIOKEeHA
HaJ WH)XXEKTOPOM(-aMH) U BBIMOJIHEHA JUJIA 3aIMUThI IepeIHel YacTH KopIyca
bopcyHKH, KOTOpas BHICTYINIAeT BHYTPh M€YH, OT ONMYCKALIErocs MUXTOBOIO
matepuana. Takas 3amuTta Kopnyca GOpCyHKH HHKEKTOpPa OT UCTHPAHUS

MOCPEACTBOM OMYCKAIMIErocsl MINXTOBOrO MaTepuana (arjioMepaTos/oKaThIlIei u
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KOKCa) MOXET ObITh, HAIPUMEP, JOCTUTHYTa MOCPEICTBOM CTAJIBHOTO KOXKYXa,
riankoro unu roppuposanHoro. [IpuHuun 3Toro BeicTynarmero koxyxa 100
noka3aH Ha ¢ur. 5 u obpasyer pa3HOBUIHOCTb KPBIIIKH, IPOCTUPAIOIIEHCS B
NpOAOJbHOM HampasieHUH L nnxektopa. OHa 3aKpbIBAET BHICTYAK LIYIO AJUHY
MHXXeKTOopa (MOKa3aH ITPUXOBbIMU JUHUSAMH). Kak MOKXHO yBUIETh, KOXKyX 100
ABJISIETCS YYACTKOM M30THYTOI'O CTAJIbHOIO Impoduiist, 60jee KOHKPETHO NMEIOIEero
NepPeBePHYTYIO CKPyTrIeHHYI V-00pasnyw ¢opmy. Bepmuna 100.1 V-obpasHoro
npoduis HaxoaUTCs Hax uHxkekTopoM 40, a nBe BeTBu 100.2 mpocTuparoTcs no odbenm
O00KOBBIM CTOpOHAM HHKeKkTOpa 40, GakyJbTaTUBHO Jajke HUXKe HHKeKkTopa. Koxkyx
100 MokeT OBITh OXJIAXKIAEMbBIM KUJKOCTBIO, HEMOCPEACTBEHHO MU KOCBEHHO.
KaHnanbl nis oxnakgarmen sKUIKOCTH MOTYT OBbITh PacIOJIOKEHbI, HAPUMEp, Ha

HUKHUX CTOPOHAX KOXKyXa.
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CCBIJIOYHBIE ObO3HAYEHM A

CHUCTEMa BBOJIa BOCCTAHOBUTENLHOTO ra3a
pacmpenenuTeabHas TpyOa BOCCTAHOBUTEJIBHOTO rasza
OTHeyIopHas O0JUIIOBKA

TuHUSA 00ecrneyeHns] BOCCTAHOBUTEJIbHBIM ra3oM
CTEHKA JOMEHHOU Ne4Hu

BHYTPEHHSSI CTOPOHA JOMEHHOH mevu

UHXXEKTOP(-bI)

comnoBoe(-bie) orBepcTue(-s)

Koprnyc pOopCyHKH

BITYCKHOW MaTpyOoK

nepBBIA KpenexHbIi (uranen (Ha 3amHel yacTH Kopryca GOPCYHKHN)
CHUCTEMa OXJIAKICHUS

KpenexXHbIH (raHen (A1t NPUKPEIICHNsT HHXKEKTOpa K KOXKYXYy JOMEHHOM
neyu)

nurarmas Tpyoa

Apyrue KapAaHHbIe KOMIIEHCUPYIOIINE COeNNHEHUS
KOJIEHO TPYOBbI

JIFOK JUISL TEXHUYECKOT0 00CIyKUBAHUS H OCMOTPa
dorokamepa

CMOTPOBO€E CTEKJIO

KPBIIIKa

KJIaTlaH

TpyOa MHKEKTOpa

KapJaHHOE KOMIIEHCHUPYIOIee COeIMHEHNE

npyroi kpemnexxHbii ¢anen (Ha TpyOe HWHKEKTOpPaA)
OXJIAJKIAF0 Iast TIITUTA

UHXXEKTOPHBIN PYKaB

KpBIIIKa

BEpILINHA

ABE BE€TBU
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OOPMVYIJIA U30BPETEHM A

1. Cucrema (10) BBOa BOCCTAHOBUTEJBHOTO r'a3a JJIsl JOMEHHON Mevu,
BKJIIOUaromas B ceds B ceds creHky (30) noMeHHON meuu, mpuyeM CUCTeMa BBOJA
BOCCTAHOBHUTEJIBHOIO ra3a BKJIIOYAeT B cels

- pacnipenenuTeabHy0 TpyOy (20) BOCCTAHOBUTENBHOTO rasa,

- OJIIH WJIU HECKOJIbKO UHKEKTOPOB (40), CMOHTUPOBAHHBIX Ha CTEHKE
JOMEHHOW MeYn Ha yPOBHE LIAXTHI,

npuyeM pacnpenenureabHas Tpyoa (20) BOCCTAaHOBUTEIBHOIO ra3a
npucoenuHeHa Kk creHke (30) TOMEHHOH MeYn UK €€ OMOPHON KOHCTPYKIIUH,

npudeM uHxkekTop(-bI) (40) BrirouaroT B cedst kopnyc (42) GopcyHku ¢
nepudepuiiHON CTEHKON, MPOCTUPAIOIIEHCS BAOJIb NPOAOJBHON OCH OT MepeaHen
YaCTH MO MEHbIIEH Mepe C OOHUM COTIJIOBBIM OTBepcTHeM (41) 10 MPOTUBOIMOIOKHON
3a7HeH 4acTH C BIYCKHBIM NaTpyOkom (43), mpuuem kopnyc GOPCYHKH BKIHOYAET B
ce0s1 BHYTPEHHUH Ta30BbIi KaHAJ JJIs HAlPaBJIEHUsI BOCCTAHOBUTEJIBHOTO ra3a OT
BXOAHOro natpyoka (43) k comnoBomy(-bIM) OoTBepCTUIO(-AM) (41),

npudeM kopnyc (42) popcyHkH 3akpernieH yepe3 orsepctre B cTeHke (30)
JOMEHHOW Me4u TakK, 4YTO NepPeIHss 4acTb C CONMIOBBIMU(-1) oTBepcTUEeM(-aMH) (41)
pacmosioKeHa Ha BHYTpeHHel ctopoHe (31) noMeHHOH neun, B TO BpeMs KaK 3aIHss
Y4acTh C BIYCKHBIM MaTpyOkoMm (43) pacroyiokeHa CHapy»KU CTEHKU JOMEHHOH IeuH,

npudeM Kopnyc (42) ¢popcyHku BkioyaeT B ceOst nepudepuiiHyo
YCTAHOBOYHYIO YaCTh, BBIIIOJTHEHHYIO ISl COEAMHEHUSI HHKEKTOpa
ra30HEeNPOHULIAEMbIM 00pPa30M C OTBEPCTHEM B CTEHKE JTOMEHHOM MeuH,

npuYeM BIYCKHOW NMaTpyOok (43) HAXOAUTCS B TUAPOAUHAMUYECKOHN CBS3U C
pacopenenuTenbHoU TpyOoii (20) BOCCTAHOBUTENBHOTO ra3a MmocpeacTBOM
WH)KEKTOPHOTO PYKaBa, MPUYEM HHKEKTOPHBIH PyKaB BKJIIOYAET B ce0s1 COENMHEHHYIO
¢ pacnpenenuTenbHON TpyOoii (20) BOCCTAHOBHTENBHOTrO ra3a nuTarmym Tpyoy (51),
coenquHeHHOe ¢ nmuTarmei Tpyooii (51) koneHno (52) TpyObl, U COEIMHEHHYIO C
KoJieHOM (52) TpyOsl nHXKeKTOpHYIO TpyOy (53), mpuuem nrkekropHas Tpyoda (53)
NPUKpPENJIeHa C MOMOLIbI0 (piIaHLla Ta30HENPOHULIIAEMBIM 00pPa30M K BIYCKHOMY
natpyOky (43) unxekropa (40), u urkekropHas Tpyda (53) u/unm BeIXOTHOU
naTpyOoK KoJieHa TpyOBl BKIFOUAIOT B c€0s IO MEHbIIEH Mepe OJJHO KapJaHHOe

KOMIIeHCHpYyroee coenunenue (531).
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2.  Cucrema (10) BBOAa BOCCTAHOBUTEJBHOTO r'a3a mo m. 1, mpudemM no
MEeHbIIel Mepe OHO KapJaHHOe KOMIIeHCHpylolnee coequaenne (53 1) nHKeKTOpHOU

TpyOHI (53) coenuHeHo ¢ koneHOM (52) TpyOBI.

3. Cucrema (10) BBOIAa BOCCTAHOBUTEJIBHOTO Tra3a no m. 1 unu n. 2, npuyem
nepeaHssi 00JacTh COMIOBOTO(-bIX) OTBEPCTHS(-i) BHICTYMAET U3 BHYTPEHHEH

ctopoHsl (31) TOMeHHOM meuu.

4. Cucrema (10) BBOJa BOCCTAHOBUTEJIBHOTO Ta3a MO OAHOMY U3 M. 1-3,
npudueM nutaromas Tpyda (51) Bkiarodaer B ceOs oqHO witu OoJiee KapaaHHbBIX

KOMIIEHCHpYomuX coequrenuit (511, 512).

5. Cucrema (10) BBOZIa BOCCTAHOBUTEIBHOTO Ta3a MO OAHOMY W3 m.m. 1-4,
npudeM uHx)ekTop (40) mpukpenyeH ¢ momoubio ¢aanna (46) ra3oHeNPOHUIIAEMbIM
00pa3oM mocpeacTBOM OOJTOB HIJIM KPIOKOB K OTBEPCTUIO cTeHKH (30) moMeHHOMH

Ie4yu.

6. Cucrema (10) BBOIAa BOCCTAHOBUTEJIBHOTO T'a3a MO OAHOMY U3 IL.1I. 1-5,
npu4yeM HHXeKTopHas TpyOa (53) mpukpernyieHa ¢ moMombio GpJIaHIEB
ra3oHeNnpPOHULIAeMbIM 00pPa30M MOCPEACTBOM OONTOB UJIM KPIOKOB K BIIYyCKHOMY
natpyOky (43) unxekropa (40), IpeaANOUYTHTEIBHO ¢ METAJUIMYECKUM H/UITA MSATKUM
YIUIOTHEHUEM JJisi 00ecrnedeHust ra30HENPOHUIIAEMOCTH MEXAY MEPBBIM KPETEXKHbIM
bnanuem (44) Ha 3aaHel yacTu Koprnyca GOPCYHKH U BTOPBIM KpPeINeXKHbIM (pJIaHLeM

(535) na Tpybe (53) unkexropa.

7. Cucrtema (10) BBOJIAa BOCCTAHOBUTEJIBHOTO T'a3a MO OAHOMY U3 .. 1-6,
npudeM HHX)eKTop(-bI) (40), Bkmrouaromuii(-ue) B cedst kopnyc (42) GopcyHKH ¢
nepudepuiiHON CTEHKON, MPOCTUPAIOLIEHCS BAOJIb MPOAOJIbHON OCH OT NepenHen
4aCTH, MO MEHbIeH Mepe C OJJHUM COTUJIOBBIM OTBepcTUeM (41), U3rOTOBJIEH U3 OAHOU

3aroTOBKH.

8.  Cucrema (10) BBOZIa BOCCTAaHOBUTEJIBHOTO ra3a Mo OAHOMY H3 m.i. 1-7,
npuueM KoJjieHo TpyOsI (52) BkirodaeT B ceOst ok (52 1) miist TEXHUUECKOTO

o0Ccny>KUBaHUS U OCMOTPA, BBIPOBHEHHBIN 1O LIEHTPY C IPOAOJBHON OChIO MHKEKTOPA
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(40), x KOTOPOMY, MPEAMOUYTHTEIbHO, C BO3MOXXHOCTBIO YIAAJIEHHUS MPUCOECTUHEHBI
kpbika (524), cmotpoBoe cTekio (523) u/unu porokamepa (522), bonee

MPEeanOYTUTEIbHO TeTIoBas poTokamepa uiu porokamepa ¢ ICTOUHUKOM CBETA.

9. Cucrema (10) BBOIAa BOCCTAHOBUTEJIBHOTO Tr'a3a Mo OAHOMY U3 .. 1-8,
npUYeM JaTYUK MOTOKA rasa U, MPeanoOYTHTENbHO, TEpMOIapa CMOHTHPOBAHBI B
HHXECKTOPHOM pPYKaB€ HUJIX BbBICTYINAOIIHUMHU B ra3zoBbId IOTOK WU BCTPOCHHBIMHU B

OTHEYNOPHYIO (PyTEpOBKY HHKEKTOPHOTO PYKaBa.

10. Cucrema (10) BBOJIa BOCCTAHOBUTEIBHOTO T'a3a MO OAHOMY U3 M.1. 1-9,
NpUYeM MePEeaHss YaCTh WHKEKTOPA BBIMIOJHEHA JJIS MOHTAa)Ka Yepe3 OTBEPCTHE B
oxnaxknarmouei mre (60), npucoeIMHEHHOH K BHYTpeHHEH cTtopoHe cTeHkH (30)

JTOMEHHOU IeYu.

11. Cucrema (10) BBO1a BOCCTAHOBUTEJIBHOTO Tra3a no m. 10, mpudem nepeaHss
4aCTh MHXKEKTOpPA CHAaOKEeHA OXJaXXJarIeld cucTeMoil (45), mpeanouyTUTEabHO
HAaXOISIIENCs B TUAPOAMHAMUYECKON OXJIAXKIAIIEN CBSI3U C CUCTEMON OXJIAXKACHUS

oxyaxaaruei miutel (60).

12. Cucrema (10) BBOTAa BOCCTAHOBUTEJIBHOTO ra3a Mo ogHOMy u3 m.m. 1-11,
IpUYeM BHYTPEHHSSI IOBEPXHOCTD paclpenenuTenbHoi Tpyosr (20)
BOCCTAaHOBHUTEJIBHOTO ra3a, HHKeKTop (-b1) (40) U MHKEKTOPHBIN pykas (51+52+53)

0OJIMIIOBAHBI CJIOEM OTHEYIOPHOr0 U30JHPYIOIIEro MaTepHuana.

13. Cuctema (10) BBOTAa BOCCTAHOBUTEJBHOTO Ta3a MO OAHOMY U3 m.m. 1-12,

BKJItOHaromas B cedst ot 20 no 60 unkekTopos (40).

14. Cuctema (10) BBOIAa BOCCTAHOBUTEJIBHOTO T'a3a MO OAHOMY U3 .1, 1-13,
npudeM HHXeKTOp(-bI) (40) opueHTHPOBAH(-bl) MEPICHANKYJIAPHO WIN TAHTCLHAIBHO

K cTeHke (30) TOMEeHHOH mevu.

15. Cucrema (10) BBOA BOCCTAHOBUTEJIBHOTO T'a3a MO OAHOMY U3 I.1. 1-14,

npudeM pacnpenenureabHas Tpyoa (20) BOCCTaHOBUTENBHOTO ra3a pa3ziesieHa Ha
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HECKOJIbKY LIEICTGFI, PACIOJIOKEHHBIX BOKPYT II€YH, IPHUYCM KarXKJasd 4aCTb MUTACTCA

nocpeaACTBOM OTACIIbHBIX MUTAKUX JINHUM BOCCTAHOBHUTEJIBHOTO Ias3a.

16. Cucrema (10) BBOAa BOCCTAHOBUTEIBHOTO r'a3a Mo OAHOMY U3 rm.m. 1-15,
npUYeM HaJ WHXKEKTOPOM(-aMH) pacIiookeHa BbicTynaromas kpbimka (100),
BBIMTOJTHEHHAS ISl 3ALIUTHI TepeIHeN YacTu Kopryca GOPCYHKH, KOTOpasi BHICTYIAET

BHYTPb JIOMEHHOH Me4YH, OT OMYyCKAKINEerocs HIMXTOBOr0 MaTepuaa.

17. VYcraHOBKa JOMEHHO! Me4YU AJs NPOU3BOACTBA EPEAEIbHOIO 4YyTryHa,
BKJIFOHArOIIast B cebsl TOMEHHYIO Me4b U M0 MeHbInei Mepe onHy cucremy (10) BBoma
BOCCTaHOBHUTEJBHOIO ra3a Mo OJHOMY M3 MpPeNIIeCTBYIOLUINX NYHKTOB, IPUYEM

UHKEKTOP(-bl) CMOHTUPOBAH(-bl) Ha YPOBHE IIAXTHI.
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