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CUCTEMA U CTIOCOB CTEPUJIM3AITMN TEKYYEN CPE/IBI

INEPEKPECTHAA CCBIJIKA HA POACTBEHHVYIO 3AABKY

[0001] JlanHas 3asiBKa 3asBjisieT nmpuoputeT 3asBku Ha mateHT CIIIA Ne62/211576,

noaaHHoi 28 aBrycra 2015 r. 1 BKJIFOUEHHOH MOCPENCTBOM CChLIKHU.

OBJACTH TEXHUKH, K KOTOPOM OTHOCUTC S U30BPETEHUE

[0002] Hacrosiiee n3o0pereHue B LIeJIOM OTHOCUTCSI K O0JIACTH OYHCTKH U
CTEPUJIM3ALIMY TEKYUYEH CPenbl M, B YACTHOCTH, K OYMCTKE U CTEPUIIM3ALIUU yTEM HarpeBa
TeKyd4el Cpelbl BhIlle TIOPOTOBBIX 3HAYEHUH TEMIIEPATyPbl, NaBJIEHUS U JJIUTEITbHOCTH

(HanpuMep, MPOAOIKUTENBHOCTH BBIAEPIKKH).

HNPEATIOCBIIKH CO3JAHUMA M30BPETEHM A

[0003] Crepunmszanus TeKy4ei cpeabl UTPaeT BAXKHYIO POJIb B ITUPOKOM CIIEKTPe
NPUMEHEHHH, B TOM YHCJI€ YACTHBIX, IPOMBILLIEHHBIX, IPOU3BOACTBEHHBIX U MEAULIMHCKUX
npuMeHeHusx. Boobie, crepumisanus onpeneneHa Kak mpoLece, Aeaoumi OObeKT He
cofeprkaIuM Kakoro-indo sKuBoro Bo30yauresst HHGEKIH (Takoro kak rpudku, bakrepuu,
BUPYCBI, CTIOPOBbIE (POPMBI, MUKPOOPTaHU3MBI, IPUOHBI U T. A.). OOBEKT, moanexarui
CTEePHJIM3ALNH, MOKET OBITh JIFOOOTO U3 HECKOJIBKHUX THUIOB, BKIIIOYAIOIIUX TTOBEPXHOCTH, 00beM
TeKy4el cpefibl WK APYTrre MaTepHUalibl, HCIONb3yEMble WIH MOJJIEKAIINE UCTIOIb30BAHUIO B
AEATeNIbHOCTH JIFOJIeH WIIH KUBOTHBIX. D(P(PEKTHUBHOCTD CTEPHIM3ALIIH OOBIYHO YIIOMUHAETCS

IIOCPEACTBOM IapaHTUIHOTO YpoBHs crepriibHOCTH (SAL).

[0004] Bonee toro, 3agaua crepuinzaluy TeKy4en cpeabl Ha BOOZHOM OCHOBE
npuodpeTaeT BO3PACTAIOIIYI0 BAYKHOCTh KaK B PA3BHUTHIX, TAK M, TOYHO TaK KE, B
pa3BuBaroLINXCsl cTpaHax. OCI0XKHEHNs], BO3HUKAIOIINE B PE3YyJIbTaTe KOHTAKTa C BOJIOH,
3anH3HeHHOﬁ 6aKTepI/I$IMI/I, SBJIAIFOTCA OAHUMU U3 INIABHBIX ITPUYUH 3a6OHeBaHHﬁ B
pa3BUBAIOILIMXCSA CTpaHax. boyee TOro, B pa3BUBAIOIIUXCS CTPAHAX OHU SIBISIOTCS ONHOU U3

TJIAaBHBIX IIPUYXUH HeTCKOﬁ CMCPTHOCTH.

[0005] CoBpeMeHHbIE TPYAHOCTH, MPHUCYIIHE CYIIECTBYIOLINM OIEePaLHsiM
CTEePHJIM3ALNH BOIBI, OCTABIIIOT OONIBLION MPOCTOP AJIS COBEPIIEHCTBOBaHMs. B Hanbomee

YUCTBIX CUCTEMAX BOI[OCHa6)KeHI/I$I Ha CErOAHSIIHUN JeHb HCTIOJIB3YIOT TaKUE MPOLUECChI
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CTEePHJIM3AINH, KaK 00paTHBIA 0CMOC, MeMOpaHHasi TEXHOJIOTHs ((PHITbTPALIMH) HITH TEXHOJIOTHS
¢ ucrnoab3oBanueM Y @-m3nyuenus. Takue cucTeMbl TpeOYIOT PEryJIsipHOTO TEXHUUECKOTO
o0ciy>KHuBaHuUs, OONBIIOTO KOJMYECTBA SHEPTHU U TNIAHOBOI 3aMEHbI OCHOBHBIX KOMITOHEHTOB,
TaKnX Kak MeMOpaHsl, GprutbTpel min Y @-nammbl. [103TOMy OHH SBISIFOTCS. ZOPOTOCTOSIIIUMH B
SKCIUTyaTalluy U 00CITy)KUBAaHUH, B OCOOEHHOCTH B KPyITHOMACIITaOHBIX IIPUMEHEHUsX. B
APYrOM PEIIeHHH B Ka4eCTBE CPEJCTBA CTEPIIIN3ALINH UCTIONB3YIOT HAarpeB BOABI 0 BHICOKOI
TEMIIEPaTyPhl, YTO OOBIMHO TPEOYyeT OXJIAAUTEIBHOIO YCTPOIicTBa OONBIIOro pa3mepa AJist

BMCIICHHUA U OXJIAXKACHUA BOABI IIOCJIE HAI'PCBA.

[0006] O6a noaxona nenaroT He0OXOAUMBIM KOHCTPYKTUBHO OOJBLION pa3Mep U, Kak
MIPaBWIO, HEMOABUKHOCTD YCTPONCTBRA. JlanbHelne TPy AHOCTH BKJIFOYAIOT PELIEHUS C
MCTIOJIB30BAHNUEM NIPEPBIBUCTOrO IMOTOKA TEKy4YeH Cperbl, Co3aHie MOOOYHBIX IPOIYKTOB B
NpoLeCCe, BBI3BIBAIOIIEE HEOOXOAUMOCTh OONbIIET0 0ObeMa TEXHHUECKOTO 00CITYKUBAHUS,

OrpaHHYEeHHE TOIBKO 00pabOTKOI BOABL

[0007] B nonosnHenue, 6onee 0OIMENPUHSITHIME U TTIOBCETHEBHBIMU CTAHOBSITCSI
MHBA3UBHbIE MEAULIUHCKHUE IIPOLEAYPEL, IIPU 3TOM PaCTyLINE KOHTAKTHI 4y XKEPOIHBIX
WHCTPYMEHTOB C OTHOCHTEJIbHO O€33allUTHBIMA BHYTPEHHOCTSIMH OpraHH3Ma 4YejioBeKa
S3HAYUTECJIbHO YBCJIUYHUBAKOT HOTpe6HOCTI> B Ha):[nexcau[ei/'l CTEPUIIN3alIUU DTUX UHCTPYMCHTOB.
CoBpeMeHHbIe peleHusi OObIMHO BKJIIOYAOT CTEPUITU3ALIMIO TyTEM MOTPYKEHHSI B
AEe3UHPHUIUPYIOLIHE PACTBOPHI (HAPUMED, CITMPTOBOM MITH OTOETUBAKOIINIA), YIBTPa3BYKOBBIE
CTIOCOOBI OYUCTKH (MTOPOKIAIOIINE KABUTALMIO MOCPEICTBOM BBICOKOYACTOTHBIX 3BYKOBBIX
BOJIH) WJIH MTOJIBEPTaHKeE IEWCTBUIO BBICOKOH TeMIiepaTypsl B hOpMe mapa BbICOKOTO JaBJIEHUS.
3TI/I pemeHuA O6J'Ia}:[aIOT CBOMMHU OIrpaHUYUBAOIINMU TPYAHOCTAMM: CHOCO6BI Ha OCHOBE
ne3uHPUIUPYIOLINX PACTBOPOB MOPOKAAIOT BPEIHbIE OTXOMBI C OTPAHHYEHHON BO3MOMKHOCTBIO
MOBTOPHOT'O MCITOJIb30BAHUS; YIBTPA3ByKOBOM MPOLIECC 3aHUMAET MHOT'O BPEMEHH U
Tpe6OBaTeJ'IeH KaK B TUIAHEC SHEPIrvH, TaK U TEXHUYICCKOT'O O6CJ'IY)KI/IBaHI/I$[; a PCIICHHs Ha OCHOBEC
mapa BbICOKOTO AaBJICHUS TOTEHIUAIBHO MOTYT MOBPEKIATh 4yBCTBUTEIbHOE M XPYITKOE
000opyIOBaHKE U CIIENHMATIBHOE 000PYAOBaHKE C YIUIOTHEHUSIMU BBICOKOTO JABJIEHHSI, U T. [I.
Haubonee coBpeMeHHbIE pEIeHHsI COIEPKAT MHOKECTBO TMOABIIKHBIX AeTanel, no0aBieHue
Ka)KIOH M3 KOTOPBIX CO3MAeT MOMOHUTEIBHYIO 3a1a4y TEXHUYECKOT0 00Cy KUBAHHS U PUCK

BO3MOKHOI'O 3arpsA3HCHU.
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[0008] Kpowme Toro, 3arpsi3HUTENHN, TaKUE KaK IIPHOHBL) SBJISIOTCS YPE3BbIYAITHO
TPYZHO YMEPIIBIIEMbIMU 1 CTOHKUMH MPAKTUYECKH KO BCEM COBPEMEHHBIM criocodam
crepuiu3anuu. [IpHOHBI MPENCTABISIIOT COOOM OeNKH, CBEPHYThIE OCOOBIME CTPYKTYPHBIMU
criocobaMu M CIOCOOHBIE TEPEHOCUTRCS B APYTHe OENKH, YTO BbI3BIBAET IIPUHATHE MOJIEKYJIAMH
yKa3aHHbIX APyTrux O€NKOB JAHHOTO 0COOOro CBOpauMBaHUsA. Pernkanys Takux HempaBUIIbHO
CBEPHYTHIX OEJIKOB B OPTaHM3Me UeNIOBEKA U IPYTUX MIIEKOIMHUTAIOLINX MOXKET OBITh
naryOHO1,0c00€HHO AJIst MO3Ta ¥ HEPBHOM TKaHH. JTa GopMa peruKauy MPUBOANT K

3a0051€BaHUI0, TOAOOHOMY BHPYCHOM MH(EKLINH.

[0009] Benok B kauecTBe BO30yAUTENS MHDEKIINN COCTABIISIET KOHTPACT CO BCEMU
MHBIMU U3BECTHBIMH BO3OYAUTENIMH HH(MEKIHH, TAKIMHU KaK BUPYCBHI, OaKTepUH, I'PHOKH WIIN
napasuThl — BCE OHM AOJDKHBI cofieprkarh HykienHosble kucaoTel (JIHK, PHK wmm ux obenx).
Bo MHOrux ciydasix NpUOHBI B OpraHU3Me MIEKOMUTAKOLIUX MOTYT IPUBOAUTD K BPEIHBIM
MOCTIE/ICTBUSAM, TAKMM KaK IMOBPEKASHNS MO3Ta U HEPBHOM TKAHU, SIBJIIOLINMCS B HACTOsALIEE
BpeMs HeH3JIeUMMbIMH HHa4e, 4YeM IyTeM IOJHOIO yaneHus: HHUIIMPOBAHHON TKaHU W3
oprarusma 6onpHOro. O00pyHOBaHNE U MHCTPYMEHTSHI, HCIIOJIb3yEeMbIe [l TAKOTO JICUEHHS B

)laaneﬁmeM AOJIKHBI CHUTATBHCA 3arpsA3HCHHBIMU.

[0010] CoBpeMeHHbIe POLEnypbl 00e33apaKuBaHUSI METULITHCKOTO 000pyIOBaHHS
He3(DPEeKTUBHBI AJIsT HAIE)KHOTO YHUYTOKEHUSI IPUOHOB UJIHM JIMIIEHUS] MX aKTUBHOCTH JI0
IPUEMJIEMOr0O B MeIUIHe YpoBHs. [103TOMYy cOBpeMeHHbIe TpaBmiia OOBIYHO TPEOYIOT
BbIOpACHIBAHUS U YHUYTOXKESHHS MEAUIIMHCKOTO 00OPYAOBaHUS, TIOABEPTaBIIEeroCs: TeHCTBUIO

ITPHUOHOB, YTO ABJIACTCA JOPOTOCTOALIUM IMPEIIIOKCHHUEM.

[0011] Takum oOpasom, clienyer MOHUMATh, YTO OCTAETCsl MOTPEOHOCTD B YCTPOMCTBE U
crnioco0e, CocOOHBIX BhIpabaThIBaTh CTEPHIIBHYIO TEKYUYIO CPEAy IS pasHOOOpa3HbIX
NPUMEHEHH, HAapUMeED, AJIsl CTEPUIIM3ALUY 3arPSI3HEHHBIX HHCTPYMEHTOB U 00OPYIOBaHUS 10

CTCIICHU, HC SIBJISTFOIIIEMCST BO3MOXKHOM IpHu COBPEMEHHBIX NOAX0OOaX.

CYIMHOCTD U30OBPETEHUA

[0012] Kpatko u B 001ux yeprax, n300peTeHue NPenoCTaBIseT CUCTEMY U CIIOCO0
CTEpUJIN3aLUU TeKy4el Cpebl, B KOTOPBIX NIPEAYCMOTPEHA HarpeBaTeabHas CeKLUs [JIs1 Harpena

HaxOoAsIIelics oA JaBjieHUeM TeKy4ell cpenbl Bbllle MPEANHUCAHHBIX TOPOrOBBIX 3HAUEHUH
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TEMIIepPaTyphl, NABJICHUS U JIUTEIBHOCTH (HAPUMep, MPOIOJLKUTEIbHOCTH BBIISPIKKH) JIs
OOCTHXKEHUSI TpeOyeMbIX YPOBHEH CTePUIIN3aLINK, COAeprKalasi TEIIIO0OMEHHUK KakK 1is (&)
IpeIBapUTEIbHOTO HarpeBa TeKy4el Cpebl epe NonagaHueM B HarpeBaTENbHYIO CEKLUI0, TaK
1 Ut (b) OXJTa’KIeHHsI BBIXOJHOTO IIOTOKA M3 HAIPEBATEIbHOTO YCTPOUCTBA, B KOTOPOM TeKy4ast
cpena NpOXOAUT Yepe3 YCTPOMCTBO MyTEM IPUBEAEHU B IEUCTBUE KJIANIAaHOB NEpen
HarpeBaTeIbHON CEKIMel U MOCie Hee B YIIPABJISIEMO MOCIe0BATEIbHOCTH AJIsl COAEUCTBUSA
TIOTOKY 4Yepe3 CHCTEMY C OJTHOBPEMEHHBIM IMOep KaHHEeM IPEANUCAHHbIX PO el NaBIeHus
u Temnepatypbl. CucTema AeUCTBYET B IIpeaeax NpeAnuCaHHbIX TUANa30HOB AaBJICHUS U
TEMIIEPATYPBI Ui AOCTHKEHUS TPeOyeMOro ypOoBHS CTepHIN3aluu 0e3 HeOOXOAMMOCTH B
nojaep:kaHuy (PUKCUPOBAHHON TEMIEPATyPbl TN PUKCUPOBAHHOTO AABJICHUS B Mpeneax

KaKOH-11u00 4acTH CUCTEMBI, BKJIHOYAsA HArPEBATEJIbHYHO CEKIIUIO.

[0013] KonkpeTtHee, B 0OTHOM U3 WITIOCTPATUBHBIX BAPUAHTOB OCYIIECTBICHUS CUCTEMA
COJIEP>KUT MHOXKECTBO KJIAITAHOB, COEJUHEHHBIX C YCTPOUCTBOM YIPABJICHUs, TAKUM KaK
KOMIIBIOTEP, B TOM YMCJIE KJIANaHbl, PACIOJNIOKEHHBIE B TOUKAaX BITyCKa U BBIIIYCKa
TerI000MEHHHUKA M B TOUKAX BITYCKa M BBIITyCKa HArPeBATEIbHOTO yCTpolicTBa. KiamaHbt
IPUBOJAT B AEHCTBHUE B YIIPABISIEMON MOCIENOBATENIbHOCTH AJIsl 0OecreueH st BO3SMOXKHOCTH

s dexTuBHON pabOTHI CUCTEMBI, KOTOpAsl BKJIFOYAET MOANEPKaHUE TeKydel cpeabl BHYTPH
HarpeBaTebHOIrO y3Jia B TeUEHHE [UTUTEIbHOCTH, HEOOXOAMMOM ISl TOCTHKEHHUS
crepuin3almy. B gangpHeleM BIyCKHOE U BBIIIYCKHOE OTBEPCTHS OTKPBIBAIOT
NOCJIeIOBAaTEbHBIM 00pa30M i 00ecrieueHus] BO3MOKHOCTH BbIXOZA TEKyYel Cpebl U3
HArpeBaTEIbHOIO y3J1a C OAHOBPEMEHHBIM CO3[JaHUEM BCAChIBAHUS IPUHATON Tekydell cpeabl U3
TEIJIO00OMEHHUKA B HarpeBaTelIbHOE YCTPOUCTBO. B cucteme MoskeT ObITh UCTIOJIb30BAHO
YCTPOMCTBO YIIPaBIIEHHs, peaiu3yollee MaTeHTOBAHHOE MPOrpaMMHOe oOecrieueHue st
yIPaBJIEHUs NEUCTBUAMH CUCTEMBI, B TOM YHCIIE YIIPABIAEMON MOCIEN0BATEIbHOCTBIO

KJIaImaHOB.

[0014] B 01HOM U3 KOHKPETHBIX aCIEKTOB WLIKOCTPATUBHOIO BAPUAHTA OCYLIECTBICHUS
crcTeMa MOXKeT paboTaTh MPU OTCYTCTBUU HACOCOB, JOCTHTast TPeOYeMbIX YPOBHEH HaBIeHUS
110 MEHbLIEH Mepe YaCTUYHO BCIIEACTBHE padOThI KJIAIAHOB B YIIPABISIEMOI
NIOCJIEAOBATEIBHOCTH C MTOMOIIBLIO YCTPOWCTBA yNIpaBieHus. J[aBlneHue BIyCKa BOIbI

nIpeANnOYTUTCIIBHO HAXOAUTC HA MUHUMAJIBHOM YPOBHE.
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[0015] B npyroM KOHKpPETHOM acneKkTe OAHOIO U3 WIIKCTPATUBHBIX BAPUAHTOB
OCYLIECTBJIEHHs] YCTPOHCTBO MOKET AOMOJHUTEIBHO OCYLIECTBIISATh NOBTOPHYIO LIUPKYJISLIUIO
TeKy4el cpeabl 111 CTEPUIIN3ALMY IyTel CUCTEMbI U/UJIH MOKET COAEeP:KaTh KaMepy aBTOKJIaBa

IUISL CTepUIIM3alii 000pyIOBaHYSL.

[0016] B npyrom KOHKPETHOM acmleKTe OAHOTO U3 WLIIOCTPATUBHBIX BAPUAHTOB
OCYIIECTBJIEHHUS] YCTPOHCTBO MOXKET JIOTIOJIHUTEIBHO COZlepKaTh TPYOBI, NapajuiebHO

IMPOXOAAIIUE UCPE3 TEMI000OMEHHUK U Harpe€BaTcjibHyO CCKIHIO.

[0017] B nensix kpaTkoro onucanus H300PETEHHsT U TOCTUTHYTHIX MPEUMYIIECTB Hal
IPEILIECTBYIOIINM YPOBHEM TEXHUKH, B JAHHOM JJOKYMEHTE OIUCAHbI HEKOTOPbIE
npeuMyLiecTBa u3oopereHus. Pasymeercs, cieqyer NOHUMATh, YTO BCE YKA3aHHBIC
NPEUMYLIECTBA HEOOA3aTEIHHO MOTYT OBITh JOCTUTHYTHI B COOTBETCTBUU C KAKUM-JIUOO
YaCTHBIM BapHUAHTOM OCYLIECTBJICHUA 1/1306peTeH1/1$1. TaK, Harmpumep, CrneuuaiuCTbl B I[aHHOfI
00J1aCTH TEXHUKHU MPU3HAIOT, YTO U300PETEHHE MOXKET ObITh BOIUIOICHO HJIH OCYLIECTBIIEHO
crocoOOM, KOTOPBIH JOCTHIAET MIIH ONTHUMHU3UPYET OAHO MPEUMYIIECTBO WU TPYIIITY
MPEUMYyHICCTB, U3JIOKCHHBIX B JAHHOM JOKYMCHTE, 663 O6$I38,T6J'H:>HOFO AOCTUXKCHUS JPYTrUx

NMPpEUMYHICCTB, KOTOPBIC MOT'YT OBITb U3JI0YKEHBI UITH MPEaJIOKEHBI B JAHHOM TOKYMEHTE.

[0018] IlogpasymeBaercsi, 4TO BCE TAKUE BAPUAHTBI OCYLIECTBICHUS HAXOAATCS B
npernenax oopemMa H300peTeHNs, PACKPHITOrO B JAHHOM JOKYMEHTE. JTH U Ipyrue BapHAHTbHI
OCYIIECTBJICHHUS] HACTOSIIErO H300PETEeHNUs CTAaHyT JIETKO MOHATHBI CIIEIUAIIFICTAM B JaHHOM
001acTH TEXHUKH U3 HIDKECIENYIOLEero NoAPOOHOr0 ONUCAHUS MPENNOYTUTENbHBIX BAPUAHTOB
OCYIIECTBJICHHUS CO CCBUIKOW Ha COMPOBOIUTENbHBIE (PUTYPBI, IIPH STOM H300peTeHHEe He
OrpaHMYEHO KaKUM-THOO PACKPBITHIM YaCTHBIM MPENIOYTUTENbHBIM BAPHAHTOM

OCYIIECTBIJICHUSI.

KPATKOE OITMCAHUE I PAOUYECKHUX MATEPHUAJIOB

[0019] Jlanee BapuaHTBI OCYIIECTBICHUS HACTOSIIETO U300peTeHHst OyAYT ONMUCAHBI

JIMIIb HAa MIPUMEPE CO CChUIKOW Ha HUYKECHEAYIoLHe rpaduveckie MaTepUabl, B KOTOPBIX:
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[0020] Ha ¢ur. 1 mokazaHa ynpoineHHasi CTPyKTypHasi CxeMa MepBOro BapuaHTa
OCYILECTBJICHHS y3J1a CTEPUIIN3ALINU TEKy4ell cpelbl B COOTBETCTBUH C HACTOSILIIUM

nu300peTeHneM,;

[0021] Ha ¢ur. 2 mokasaHa ynpoIeHHasi CTPYKTypHasi CXeMa BTOPOrO BapHaHTa
OCYLIECTBJICHHUSI y3J1a CTEPUIIN3ALIUN TEKYUel Cpeabl B COOTBETCTBUU C HACTOSIIIIUM
n300peTeHneM, CoAepIKallero B KaueCTBe HarpeBaTeIbHOIO YCTPOHCTBA MOT Py KHbIE

QJICKTPOHAIrpeBaTCIu,

[0022] Ha ¢ur. 3 mokaszaHa ynpoIeHHas CTPYKTYpHasl CXeMa TPEThero BapuaHTa
OCYILECTBJICHHUS y3J1a CTEPUIU3ALMU TEKY4Y€ll CPeibl B COOTBETCTBUH C HACTOSLIUM
n300peTeHneM, coepKalero TpyOsl, NapaIenbHO IPOXOAAIINE Yepe3 TeIIIO0OMEHHUK U

Harpe€BaTcjibHyO CCKIHIO,

[0023] Ha ¢ur. 4 mokasaHa ynpoIeHHasi CTPYKTypHasi CX€Ma 4Ye€TBEPTOTrO BapUaHTa
OCYLIECTBJICHHUSI y3J1a CTEPUIIN3ALIMY TEKYUel Cpeabl B COOTBETCTBUU C HACTOSIIIIUM

n300peTeHneM, CoaepKallero KaMepy aBTOKJIaBa, B KOTOPOH HCIOIB3YIOT TEKYUYIO CPEny,;

[0024] Ha QUr. 5 mokazaH BHI B MEPCIEKTUBE MSITOrO BAPUAHTA OCYIIECTBICHHS y3J1a
CTEPUIIM3ALIMY TEKYUYeH Cpenbl B COOTBETCTBUH C HACTOSIIIIMM U300pETEHHEM, Ha KOTOPOM

IMOoKasaHa CXE€Ma PacCIIOJOKCHHUA KJIAIIaHOB,

[0025] Ha ¢ur. 6 mokazaHa ynpoIleHHasi CTPYKTypHasl CXeMa IIeCTOro BapHaHTa
OCYIIECTBJICHHS y3Jia CTEPHIN3ALNH TEKy4el Cpelibl B COOTBETCTBUH C HACTOSIIINM
n300peTeHneM, CoepsKaLIero OXJIAAUTENbHYI) CEKIUIO M MHAYKTUBHBIN TEMIOOOMEHHHK B

KaueCTBE HAIp€BATCIbHOI'O 5JICMECHTA,

[0026] Ha ¢ur. 7 mokasaHa ynpoIleHHasi CTPYKTypHasl CXxeMa CeIbMOTO BapHUaHTa
OCYILECTBJICHHS y3Jia CTEPUIN3ALNH TEKyUeil Cpelibl B COOTBETCTBUH C HACTOSILIIUM
n300peTeHneM, CoAepKalIero OXJIAAUTENbHYIO CEKIIMIO U BO3MOKHYIO aJIbTEPHATHBHYIO CXEMY

PaCmoJIOKCHUA KilallaHOB U JATYUKOB,

[0027] Ha ¢ur. 8§ mokasaHa ynpoIeHHast CTPYKTypHasi CxéMa BOCbMOTO BapHaHTa

OCYHIECTBJICHHSA Y3Jia CTCPUIN3allun Tequeﬁ Cpeabl B COOTBETCTBUU C HACTOAILIUM
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I/1306peTeHI/IeM, coaepKalero CCKUUI0 MPEABAPUTEIIBHOIO HArpeBa, a TakKxKe OXJIAAUTEIbHYO

CEKIIHIO;

[0028] Ha ¢ur. 9 nokazaHa ynpolneHHasi CTPyKTypHasi CXxeMa IeBSITOr0 BapuaHTa
OCYILECTBJICHHUA y3J1a CTEPUIM3ALINY TEKy4el Cpelibl B COOTBETCTBUU C HACTOALIUM
n300peTeHrneM, CofepKalero MOBEPXHOCTHBINH TETNIOOOMEHHHK B KQUeCTBE HarpeBaTelIbHOrO

3JIEMEHTA,

[0029] Ha ¢ur. 10 mokaszaHa ympolIeHHas: CTPYKTYpHasi CXeMa JeCSITOro BapuaHTa
OCYILECTBJICHHA y3J1a CTEPHIM3ALINY TEKYy4el Cpelibl B COOTBETCTBUH C HACTOSIIIINM
N300peTeHneM, CoIepIKalIero MOrpy KHbIe TENIOOOMEHHHKH B KA4eCTBE HArPEeBATEIIbHOTO

YCTPOMCTBA,

[0030] Ha ¢ur. 11 mokaszaHa ympolleHHas CTPYKTypHasi CXeMa OMHHAALIATOTO BapHaHTa
OCYILECTBJICHHS y3J1a CTEPHIM3ALIUY TEKYy4el Cpelibl B COOTBETCTBUH C HACTOSIIIINM
n300peTeHrneM, CoIep Kallero HarpeBaTeb Ha OCHOBE TPOIAaHa U TEPMOSJIEKTPHUECKHUE

reHepaTophI,

[0031] Ha ¢ur. 12 nmokaszaHa ynpoIlleHHas: CTPYKTypHasi CXeMa JBEHAALATOr0 BapHaHTa
OCYILECTBJICHHA y3Ja CTEPUIM3ALIUY TEKy4el Cpelibl B COOTBETCTBUH C HACTOSIIIINM

M300peTeHneM, COMlep KaIIero KaMepy aBTOKJIaBa ¢ MOTPY>KHBIMHU 3JIEKTPOHArPEBATEISIMH,

[0032] Ha ¢ur. 13 mokaszaH BUJ B MEPCIEKTHBE TPUHAALATOTO BAPUAHTA OCYINECTBICHHS
y3J1a CTepPHUIIM3aHNY TeKy4dell Cpebl B COOTBETCTBUH C HACTOSLINM H300peTeHNEM, COIepIKaIiero
YCTPOMCTBO YNPABJIECHUS AJs1 CUNTBIBAHUSA MTOKA3aHUN JATYUKOB U IPUBEEHUs B ACIICTBHE

KJIAIaHOB;

[0033] Ha ¢ur. 14 nmokasaH BUJ criepeny y3Ja CTepUIIN3ALIN TeKydel cpenpl,

nokasaHHoro Ha ¢ur. 13.

[0034] Ha ¢ur. 15 mokaszaH BUj CBEPXY y3J1a CTEPHIIN3ALUN TEKYUYeH Cpepl,

noka3aHHoro Ha ¢ur. 13.

[0035] Ha ¢ur. 16 mokaszaH BUA €33 y3Ja CTEPUIIN3ALMN TEKyYel Cpebl, MOKa3aHHOTO

Ha ¢ur. 13.
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[0036] Ha ¢ur. 17 mokaszaH BUA CHU3Y y3Jia CTEPUIU3ALUHI TEKYYel CPebl, MOKa3aHHOTO
Ha ¢ur. 13.
[0037] Ha ¢ur. 18 mokaszaH apyroi BUA B MEPCIIEKTUBE y3J1a CTEPIIIN3ANN TeKydeh

cpenbl, Moka3aHHOro Ha ¢ur. 13.

[0038] Ha ¢ur. 19 nmokasaH BUJ CBEPXY OAHOTO U3 HCIOJHEHHH HarpeBaTels Ha OCHOBE

MPOTIaHa, UCTIOJB3YEMOTO B BAPHAHTE OCYILIECTBICHUS, TTOKa3aHHOM Ha dur. 11.

Ha (pur. 20 nokaszaHa Bapualys BapUaHTa OCYLIECTBIICHUs, [IOKA3aHHOTO Ha (PUr.
0039 20

2, B KOTOPO# UCIOJIb30BaHA Pa3BETBJICHHAs CUCTEMA MOTPY KHBIX HarpeBaTesen.

[0040] Ha ¢ur. 21 nmokaszaHa ynporuieHHas 0JI0K-cxeMa paboThl CUCTEMbI B COOTBETCTBUH

¢ U300peTeHneM, HaPUMEDP, CO CChUIKOM Ha y3eJ1, MOKa3aHHbIi Ha ur. 9.

[0041] Ha ¢ur. 22 Mokas3aH BU B EPCIEKTHBE APYTrOro BapuaHTa OCYIIECTBICHHS y31a
CTepUJIM3ALIUU TEKY4el Cpenbl B COOTBETCTBUH C HACTOSIIIIMM U300pETEHHEM, COAEPIKALIEro

ra3oBbIl HAIPEBaTEID,

[0042] Ha ¢ur. 23 nokaszaHa ynpoleHHas OJI0K-CXeMa COCTOSIHMN MalIuHbI 11 paboThl

CUCTEMBI B COOTBETCTBUU C I/1306peTeHI/IeM;

[0043] Ha ¢ur. 24 nmokasaH Buj COOKY HarpeBaressi Ha OCHOBE MPOMaHa, KOTOPBI MOXKET
OBITh HCMOJIb30BAH B HATPEBATEIBHOM Y3JI€ y3Jia CTEPHIIN3ALUN TeKy4el Cpeabl B COOTBETCTBHU

¢ m3o0pereHuem;

[0044] Ha ¢ur. 25 nmokaszaH Bu COOKY IPYroro HarpeBaTesisi Ha OCHOBE MPOIMAaHa,
KOTOPBIN MOXET OBITh HCIIOJIb30BAH B HATPEBATEIBHOM Y3JI€ Y3JIa CTEPHIIN3ALNN TEKYYeH CPebl

B COOTBETCTBHUHU C I/1306peTeHI/IeM;

0045 Ha ¢ur. 26 nmoxkasaH WUIFOCTPATUBHBIN CHUMOK SKpaHa TEKVIIEro KOHTPOJIA
y

COCTOSIHMS y3Jia CTEPUIIM3ALIMH TEKy4Yel cpenbl, MOKa3aHHOTO Ha ¢ur. 22.

[0046] Ha ¢ur. 27 MmokaszaHa ynpolIeHHas MOCIe0BaTeIbHOCTh ONEpaLuii COCTOSIHUN

CHCTEMBI y3J1a CTEPUIT3ALIHN TEKyUel Cpebl, TOKa3aHHOTO Ha ¢ur. 22.
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HHOJPOBHOE OIMMCAHUWE MPEJANTOYTUTEJIbHBIX BAPUAHTOB OCYINECTBJEHWA

[0047] TepmuH «Tekydas cpefa» B paMKax AaHHOTO JOKYMEHTa OMNpeesieH Kak
BKJTFOYAFOIIUH JTF000# ra3 WM SKUIKOCTb, CIIOCOOHBIE TeUb UYepe3 CHCTEMY, B TOM YKCJI€ BOAY
WJIM BOJIHBIE PAaCTBOPBI, TAKHE KAK COK WM MOJIOKO, U JKUJIKOCTU WJIU Ia3bl C PACTBOPEHHBIMHU
WUTH B3BEIIEHHBIMH TBEPABIMH YaCTHIIAMH, TAKHUE KaK TOTIOYHBIN ra3, WiH chipast HeThb, HiTH

CTOYHbBIC BOJbI, HAIIPHUMED, Q)eKaHbele CTOKH MJIA OBITOBBIE CTOKH.

[0048] Obparumcst Teneps Kk rpadpUIecKUM MaTepualiaM 1, B 4aCTHOCTH, K ¢ur. 1 u 2, Ha
KOTOPBIX ITOKa3aH y3eJl CTePUIM3aLUU TeKyUel Cpebl, BHITOIHEHHbIH ¢ BO3MOKHOCTBIO
UCIIOJIb30BAaHUS AJIs1 cTepunnzanuu Boabl. Mctounnk 10 Texyueil cpeapl COENUMHEH C BITyCKOM
y3na. [l crepunusanuu Tekydeit cpensl 10 TpeOyeMoro ypoBHs B JaHHOI cucreme
HCTIONB3YIOT BBICOKYIO TEMIIEPATYpPy. 3aTeM CTePUJIN30BaHHOE TeKyUasi cpefia UMeeT MHOXKECTBO
BapUAHTOB MCIOJIB30BAHUS, OJHIM U3 KOTOPBIX SIBISIETCS TOJTy4YeHHe 00e33apakeHHON
NUTHEBOW BOJBI BHE 3aBUCUMOCTHU OT YPOBHs OMOJOTHYECKOT0 3arpsi3HEHNs WIM UCTOUHHKA.
Crepunuzanuy TOCTUTAIOT, MIPOMYCKask TEKYUYIO CPEAy UYepe3 HarpeBaTeIbHbIN 3JIEMEHT IS
neperpesa TeKy4ei cpenbl 10 CTENeHH CTePUIH3aLiK JTIOObIX KUBBIX BO30yauTeneii mH(eKIHii.
Cucrema neiicTByeT B nperenax MpeAnuCaHHbIX JUara30HOB AaBIEHUS U TEMIIEPaTyPbl s
IOCTHXKEHUS TPeOyeMOro ypOBHS CcTepuinzannu 6e3 HeoOXOIUMOCTH B MIOANEPIKAHUT
¢dukcupoBaHHON TeMnepaTypbl WM GUKCUPOBAHHOTO JIaBJIEHUS B IIpeAesax Kakohi-110o JacTu
CHCTEMBI, BKJIFOUasl HarpeBaTelbHyI0 CeKLUIo. bosee Toro, naBneHue Brycka Tekyueil cpessl

ACJIA€T BO3MOXHBIM €€ TCUCHUEC UCPE3 CUCTEMY.

[0049] Pabota y35a MokeT BKJIFOUATh (ha3y 3amycka, a3y HermpepbhIBHOTO MOTOKA U
pabouyro dasy. B daze 3anmycka Tekydas cpena H3HaA4aJIbHO BBOAUTCS] B CHCTEMY,
CTeprn3yeTcs, IpedbIBaeT B CUCTEME B TEYEHHE KPATKOTO BPEMEHH U 3aIOJIHSIET CHCTEMY IS
paboThI B pekuMe HerpepbIBHOIO MOTOKa. B pabodeii (asze cTepuin30BaHHYIO TEKYUYIO Cpeny
HAIMPABJISIOT [T UCTIONIB30BAHMUS, IS PA3JIMUHBIX PA0OYMX COCTOSIHHHN y3J1a CM., HaTpUMeD,

¢ur. 23.

[0050] V3en, moka3zaHHbIH Ha Gur. 1 1 2, COnep>KUT BIYCK JJIsl TEKyUei Cpembl,
comepskalui kinanaHHbii y3ea 11. Tekyqas cpeaa npogosmkaeT nepeMernaTbes o MmyTH NOTOKa

B IIEPBBIH (XOJIOAHBIN) YUYACTOK IMyTH TEIUIOOOMEHHHKA 12, B KOTOPOM TEKYUYIO Cpeny
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MNPEABAPUTECIIbBHO HAIPEBArOT MEPEA TEM, KaK OHA MEPEMECIIACTCS 110 IMyTU IMOTOKA B
HarpeBaTebHYI0 CEKLUIO 14, rae Tekyuyro Cpefy HarpeBaroT [0 MPeANUCaHHON TeMIIepaTyphl U
JaBJIeHUs B Te€UEHUE MPENIHCAHHON JIMTENBbHOCTH (HarpuMep, NPOJOJLKUTENTbHOCTH
BBIIEPIKKH ) ISl CTEPUITN3ALIIH TEeKy4el Cpenbl 0 YPOBHsI, MPEBbIMIAI0IEero TpeOyeMbli
YPOBEHb. 3aTeM TeKy4as cpefia IiepeMelaeTcs 1o MyTH MOTOKa 0OpaTHO yepes3 BTOPOil
(ropstumit) y4acTOK TErIOOOMeHHMKA 12 11t OXJIaKAeHHs TIEPE] €€ BBIXOIOM M3 CHCTEMbL. B
xone ¢a3bl 3aMmycKa TeKy4asi Cpelia BBIXOIUT M3 CUCTEMbI Yepe3 KJIalaHHbli y3en 18 B kauecTse
cOpoca 19 HeKOHAMIIMOHHON TeKy4el cpenbl. B xone paboueil (ha3pl Teky4ast cpena BBIXOAUT U3
CHCTEMBbI uepe3 KJanaHHbI y3en 17 B kauecTBe cOpoca 20 crepuibHOU Teky4deit cpenbl. COpoc
TeKy4el cpezbl U3 CUCTEMBI CIIOCOOEH CO3/1aBaTh BCACHIBAHUE HOBOW TEKy4el Cpellbl B CHCTEMY
1J1s1 CIOCOOCTBOBAHUSI TOTOKY 3arpsi3HEHHOM TeKy4el cpenbl B CUcTeMe U cOpocy
CTEepUJIN30BaHHOM TeKy4el cpenbl. bosee Toro, naBieHue BIycka TEKy4el Cpenbl AeIaeT

BO3MOKHBIM €€ TCUHCHHUE YCPE3 CUCTEMY.

[0051] B nmaHHOM MILIFOCTPATUBHOM BapUAHTE OCYLIECTBIICHUS, IJIsl NOAAEPKAHUS
Tpebyemoro padodero 1uana3oHa TEXHOJOTHUECKHX ITApaMETPOB, TAKUX KaK CKOPOCTh IIOTOKA
WJIK JaBJICHUEC, UCITOJIB3YHOT HECKOJIBKO KJIAITAHOB PA3HbIX TUIIOB B HECKOJIBKUX PACIIOJIOKCHUAX.
KoHKkpeTHOe KOIM4eCTBO, HA3HAYEHNUE U PACIOJIOKEHHUE KIIAMaHOB B BAPUAHTAX OCYLIECTBIICHUS
AaHHOTO JOKYMEHTA OIMMCAaHbI JIUIIb B UJIFOCTPATUBHBIX LHEJIAX, U UX HE CJIEAYECT IOHUMATh KaK
OrpaHNYHMBAOIINE HACTOsIee N300peTeHNe JaHHBIMU KOHKPETHBIMU KOJIMYECTBAMH,
HA3HA4YEHUSIMHU W PACHOJIOKEHUSMH KJIAaaHOB. B pa3INYHbIX MONOKEHUSIX B CUCTEME C
AHAJIOTUYHBbIMH (I)YHKLII/IOHaJ'IbeIMI/I BO3MOXXHOCTSAMU MOTYT OBITDb I[O6aB.]'IeHbI WJIK YAAJICHBI
KJIanaHbl Pa3JIMYHbIX TUIIOB, B TOM YHCJe 00OpaTHbIE KJAMaHbl, NPONOPLUOHAIbHbIE KJIaMaHsbl,
QJIEKTPOMArdHUTHBIC KJIAIIaHbl U MEPEITYCKHbBIC KilallaHbl, OITMCAHHBIC B JAHHOM HUJIJIFOCTPATUBHOM
BapUaHTe OCylUecTBIeHus. Hampumep, BMECTO WK B JOMNOJHEHUE K YAEPKUBAIOLIUM KJIalaHaM,
OIMCAHHBIM B JAHHOM HJUTFOCTPATHBHOM BapHaHTE OCYINECTBJICHHS, MOTYT OBbITh HCIIOb30BAHBI
CCpBOKJIAllaHbl, © OHHU MOT'YT OBITb PacCroIoKEHbI FI[e-J'II/I6O Ha IMyTU INOTOKa CUCTEMA, UJIU OHU
MOTYT OBITh ITOJIHOCTBIO UCKJIFOUEHBI 3 CUCTEMBL. B kauecTBe Apyroro npumepa, BMECTO WU B
AOIMOJIHECHUE K CEPBOYIIPABIACMbBIM IPONOPLHHUOHATBHBIM KilallaHaAM, UCIIOJIb3Y EMbIM COBMECTHO
C U3MEPUTEJILHBIMU NPeoOpa3oBaTeNsIMH AaBIIEHNS WM PACXOOMEPaMH WM IPU UX
OTCYTCTBHH, MOTYT OBITh HCIIOJIb30BAHbI IIPOMOPIIMOHANBHBIE KJIAMIAHBI, YIIPABIISIEMbIE IATOBBIM

asuratesneM. Kpome Toro, kjianaHsl B CHCTEME MOTYT IPUBOJAUTLCS B A€MCTBUE BPYYHYIO, IPU
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TMOMOIIHU IMPYKUHBI, COJICHOUA WU J'II-O6BIX APYTUx Cpe€aACTB MNPHUBCACHUS KJlallaHOB B ):[eflCTBPIe.
AHaNOrMYHO, KOJIMYECTBO U PACIIONIOKEHHE TepMOIIap, U3MEPUTENbHBIX IIpeoOpasoBaresne
JaBJIEHUs, TEXHOJIOTUUECKUX AaTYUKOB WU APYTHX YCTPONUCTB, CBI3aHHBIX C yIIPaBJI€HUEM U
OTJIMYAIOLUXCA OT KJIallaHOB, MOT'YT OTJIMYATLCA OT ONUCAHUU B AaHHOM JOKYMEHTEC 663
OTCTYILIEHHs OT 00BbeMa HacTosIIero u3oopereHus. bonee Toro, HarpeBaTebHbIE KOMIIOHEHTBI
MOTYT OBITh U30JIMPOBAHHBIMU JJIs IPETIATCTBOBAHMS TIOTEPSIM JIYYHCTON TeIUIOTEl. MoryT OBbITh
HCIIOJIb30BAHBI PA3JIMYHBIC q)OprI U30JIAUUH, HAIPUMED, MOXKET 6bITb HUCIIOJIb30BaH
KepaMU4eCcKul CJIoM, CIocOOHBINH 00ecIeYynBaTh NOMOTHUTEbHbIE MpenMyInecTa. Hampumep,
KEpaMUICCKUM MMOKPBITUEM MOT'YT 6bITb CHa6)KeHbI TMOrpy>KHbIC HATPEBATEIH, YTO MOKET B
JajbHeNIeM MPernsITCTBOBATh 00Pa30BaHUIO OKAMHBI (HAKUIIN) HAa HArpeBaTeNsaxX Mpu

MMPOAOJLKHUTECIIBHOM HUCITIOJIb30OBAHUH.

[0052] YcrpotictBo mnu yerpoiictsa 180 ynpasiieHus, paCnoiosk€HHbIE BHYTPU
CHUCTEMBbI UJIN MOAKIIOYCHHBIC K CUCTEMC U3BHE, BSaPIMOI[efICTBy}OT C KJj1altaHaMu,
npeoOpa3oBaTessiMu, TEPMONIAPaMH HITH TaTYHKaMH B cucteme. Y crpoiictso 180 ynpasieHus B
JaHHOM WUTIOCTPATUBHOM BapHAHTE OCYIIECTBIICHHS PEACTaBISIET cOO0M H(POBYIO
BBIMUCIUTCIIBHYO MAIINUHY, COACPKALIYH0 MUKPOIIPOLECCOP, I/ICHO.]'IHﬂI'OH.[I/Iﬁ MAalIITHHOYHUTACMBbIC
KOMAaHJIbI JUIsI KOOPAMHALIUN PabOThI CUCTEMBI, OJHAKO MOKET ObITh HCIOIB30BAHO JIF000E
yCTPOKHCTBO, CIOCOOHOE YIPaBIIATH MPOLIECCOM, B TOM YHUCIE, 0€3 HCKITIOUSHHS], MEXaHUIECKHe
WJIM THEBMATHYECKHE YCTPONUCTBA YIIPABIEHUS WM aHAJIOTOBBIE JIEKTPOHHBIE CUCTEMBI.
Hcnonp3oBaHne yCTPONCTB YIPABJICHUS MOXKET MO3BOJUTH ONEPATOPY OCYIIECTBIATH TEKY LM
KOHTPOJIb M YIPABJICHHE MPOLIECCOM CTEPUIIH3ALNU (HAPUMED, CYUTHIBATD TAHHBIE C TATYUKOB
MIOCPEACTBOM MOJIb30BATENLCKOrO HHTEpdelica uin AUCIUIes U COOTBETCTBYIOIIUM 00pa3oM
OTKPBIBATh WJIM 3aKPBIBATH KIIAITAHBI) UM MOKET AeJIaTh BO3MOKHOW aBTOHOMHYIO paboty
CHUCTEMBI B COOTBETCTBHUH C NMPEANUCAHHBIMUA HHCTPYKLMAMH. Y CTPOICTBA YIIPABJICHUS MOTYT
OBITh UCTIOJIb30BAHBI B OTPAHUUEHHON CTETeHH, UM OHU MOTYT OBbITh UCIIOJIb30BAHBI B TOU
MEpE, B KOTOpOI71 CUCTEMA HYXIA€TCs JIMIb B IOAAYEC MUTAHUA I TOJYYUCHUA
CTEpUJIM30BAHHOMN TeKyuel Cpellbl B COOTBETCTBUU C TEXHUYECKUMU YCIOBUSMHU. BapuaHThl
OCYILIECTBJICHHUS] CHCTEMbI MOTYT OBITh UCIIOJIb30BAHBI U O€3 YCTPONUCTB YIPABJICHHUS, OTHAKO
TaKuM 00pa3oM, 4TOOBI OMEPATOP MOT BPYUHYIO MPUBOIUTH B NIEHCTBUE KJIATIaHbl U CUUTHIBATH
UH()OPMALHIO C TATYUKOB, T. €. IPH MOMOIIHU CPEICTB U3MEPEHHIA, HITH CHATHS 3PUTEIbHBIX

TIOKa3aHUH, Win rpadUIecKux CPeAcCTB.
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[0053] B uwacTHOCTH, CHOBa 0OpaThMcs K (Ur. 2, Ha KOTOPO# MOKa3aHO, YTO TeKy4Yast
cpena nomnanaer B cucremy u3 Brycka 30 uepes knanad (HV1) 31 ¢ py4usasim ynpasnenueM. B
JAaHHOM WITFOCTPATHBHOM BapHaHTE OCYILIECTBIICHUS TeKy4as cpefa uMmeer nasieraue S0—500
¢dyHTOB/KB. mArO¥IM U30. U repemernaercs yepes odpatHeli kinanan (CV1) 35, m3smepurenbHbIi
npeobpazosarens (P1) 36 nasnenus, repmonapy (TC1) 37 u pacxonomep (FM1) 38. B
JOTOJHEHNE WU B KaUECTBE abTEPHATUBBIL, JIJIs1 BCACBIBAHUS TEKyUel Cpebl uepes3 BIyCcK 32 u3
pesepByapa WIH APYroro UCTOYHUKA TeKy4el Cpelibl, He HaxoJslecs Mo AaBJIeHUEM, MOXET
ObITh HcTIONB30BaH Hacoc 34. OOpaTHbIE KJIaMaHbl CIONB3YIOT I 00eCTIedeH s
OJHOHATIPABJIEHHOT'O [TIOTOKA B CUCTEME, & H3MEPUTENIbHBIE IPeodpa3oBaTeNy NaBICHUS 1
TE€PMOIApBbL, a TAKXKE APYyTUe AATYUKU UCIIONB3YIOT AJIsl TEKYLIEro KOHTPOJIs AUHAMUYECKUX
CBOWCTB TEeKy4eil cpelibl B cucteMe. PacxonoMepbl HCMIONB3YIOT JJIs1 OMPENeIeHUs] CKOPOCTH
NpOXoJsIIell yepe3 CUCTeMy TeKyuell cperpl, KOTopast MOKeT ObITh H3MEHEHa C
UCMOJIb30BAHNEM NPONOPLMOHANBHBIX KJIAMaHOB. [laBieHue Brycka Tekydel Cpeabl ONpenenser
CKOPOCTB ITOTOKA U BpeMsi MPEObIBAHUS B CUCTEME ITPH TEMITEPAType CTEPIIIN3ALNH B
COOTBETCTBUH C MIPUMEHSIEMON TeMIlepaTypoii crepunuzanuu. B npusenenHol Hike Tadmuue 1
NEePeYHCIICHbl TEMIIEPATY Pbl CTEPUIIN3ALIUU AJIs 3aJaHHOTO IaBJICHHs BIIyCKa B OJHOM U3

WJUTIOCTPATUBHBIX BAPUAHTOB OCYICCTBJICHUSA.

TABJINIIA 1
JaBJjieHHe BIycKa Temnepartypa Temnepatypa cTepuan3anuu
(¢pyHTOB/KB. A10¥IM kunenus (°C) ©0)
u30.)
10 115 108
50 147 140
100 170 163
200 198 191
300 216 209
400 231 224
500 254 243
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[0054] Korna tekyuas cpena nomnagaer B CUCTEMY, OHa MOXKET IPOXOAHTD uepe3 QUIbTp
(F1) 130 (¢ur. 6) nnst ynaneHus TBEPAbIX 3arps3HUTENEH Iepen JalbHeHIINM epeMellleHHeM B
teriooOMeHHUK 12. TermooOMeHHMK 12 kak (a) MpenBapUTENbHO HarPEBAET TEKYUYIO CPEay
nepes ee NMonaJaHueM B HarpeBaTebHyro cekuuio 14, Tak u (b) oxnaxnaeT BbIXOAHON MOTOK M3
HarpeBaTenbHOMN cekLnu 14 3a cuer obecrnedeHns: BO3MOKHOCTH TEIUIONepeaadl MexXy HUMU.
B nmaHHOM MITFOCTPAaTUBHOM BapHaHTE OCYIIECTBJICHHUS TeKydasi Cpesia MonaaaeT B CUCTEMY MPU
TeMIIepaType OKpy»Karoliel cpenpl, kak npasuino, 15—20 °C, usmepenHoit npu nomomu TC1
37, pacmoIOKEHHOH Ha MyTH MOTOKa Mexkay BIyckoM 30 u TerumooOMeHHHKOM 12. 3aTem
TeKyd4asl Cpelia TeueT yepes TeIII00OMEeHHUK 12, B KOTOPOM €€ HarpeBaroT 10 TeMIIePaTyphbl
npubnusurensHo 70—95 °C, bonee npeanouturensHo 88—92 °C unu npudnusurensHo 90 °C.
B cnydae, korna Temmneparypa BIycka OKpy:Karomiei cpeapl cocraBisier menee 15—20 °C,

MOJKET OBbITh JO0aBJIEHA CEKIIHsI MPEIBAPUTENILHOTO HArpeBa.

[00S5] Cucrema npenycmMaTpuBaeT MyTh MOTOKA, BBIMOJIHEHHBINH C BO3MOKHOCTBIO
9KCIUTyaTallMy HePEePhIBHBIM H/HIIN EPUOINYECKUM 00pa3oM oT Brycka 10 k Beimyckam 17, 18.
ITyTh MOTOKA CONEPKUT KOMITOHEHTHI U TPYOBI, BBINOJHEHHBIE C BO3SMOXKHOCTBIO TIOAEPKAHUS
TeKy4el cpefbl IpU MPEANICAHHbIX AaBIEHUH U TeMIlepaTypax. B 1aHHOM UILIIOCTPaTUBHOM
BAaPHUAHTE OCYLIECTBJIEHUS] B CUCTEME OT BIIyCKa K BBIIYCKaM, BKJIFO4asi HArPEBATENIbHYIO
CEKIIHIO, UCIIONIb30BaH TPyOOIPOBO U3 MUINEBOH HeprkaBeromel cranu. Beidop merara nis
HCIIONIB30BaHUS B MaTepuanax BO BCell cucreMe OyaeT OCHOBBIBATHCS HA TPEOOBAHMSAX,
HAWTY4IIUM 00pa3oM MOAXOIAIINX IS KOHKPETHOTO MPUMEHEHHS, HO OObIMHO OH
IpencTaBisieT coOO0il xKapONPOUHBIH CIIIaB. DTO AeTaeT BO3MOXKHOI IPOCTYIO YCTAHOBKY B
OOBIYHOM YCTPONCTBE 0€3 CO37aHuUs HeyJauHOr'O COYETaHUsl METAJLIOB, KOTOPOE MOXKET
BBI3BIBATh KOPPO3HIO METAJIA, BEPOATHO, 32 CYET XUMUYECKUX WJIM 3JIEKTPOXUMUYECKUX

peakuuil B CUCTEME.

[0056] B npyrom BapuaHTe OCYLIECTBJICHUS JIsl TOCTHKEHHsSI HEOOXOAMMOTO 1aBJICHHsI
B CHCTE€ME MOTYT OBbITh UCIIOJIb30BAHBI HACOCHI C IEPEMEHHBIM pacxonoM. Hampumep, nist
IOCTHXKEHUsI TpeOyeMOro JaBjieHus BITyCKa, HACOC C MIEPEMEHHBIM PacXOJI0M MOXKET ObITh
UCTOJIb30BaH BONIM3M Bycka cuctemMbl 30. B nononHeHue, st 1OCTHXKEHUs TpedyeMoro

AaBJICHUA BbIITyCKa 0e3 CO3aHUA HAPYLICHHSA BHYTPEHHETO JaBJICHNMA, HACOC C ICPEMECHHBIM
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pacxoaom MOKET OBITD pa3MeIeH BOJIM3H BBIITYCKAa CUCTEMbI U MOXKET IMPUBOAUTHCA B I[eﬁCTBI/Ie

B CBA3U C AABJICHUCM BITyCKa.

[0057] B npyrom BapuaHTe OCYIIECTBICHUS, JIy4lle BCEro BUIHOM Ha ¢ur. 5,
HarpeBaTeNIbHbIN 3J1eMeHT 112 UCnoap3yroT 171 MPEABAPUTENBHOIO HarpeBa TeKyUuel cpeanl 10
ere OOJbIIEH TeMIIEpPaTy Pl MOCIE TOro, Kak OHA MokuaaeT TermaooomeHHuk 12. ITocne
IIPOXO’K/IEHUS Yepe3 MepBblil HarpeBaTeNbHbIN 35eMeHT 112 (Hanpumep, JTeHTOYHbIE
HarpesaTenn) B cekuuu 111 npensapuTtenpHOro HarpeBa TeKy4asl cpezia 3aTeM TedeT B
HarpeBaTeNbHYIO CeKLUI0 14 yepe3 pacnoyioXKeHHOE B Hell HarpesaresibHOe yecTpocTBo 113 mins
TIpUBENIEHNs K TeMIiepaType, HeoOxoaumoit 1uis crepunusanuu. Kak nokasano Ha ¢ur. 8,
JIEHTOYHBII HarpeBarTelb B JAHHOM BapUAHTE OCYILIECTBICHUS UCIIONb3YIOT B KAYECTBE 3JIEMEHTA
112 mpenBapuTeIbHOTO HArPeBa, XOTS MOTYT OBITh HCIIOJIB30BAHBI U IPYTHe HArpeBaTesIbHbIE
3JIEMEHTBI, AaHAJIOTHYHBIE OCHOBHOMN HArpeBaTEIbHOM CEKIMH 14, KaKk paCCMOTPEHO HIIKE.
Cexuus 111 npenBapuTenpHOro HarpeBa HarpeBaeT TEKYUYIO Cpeay A0 TEMIIEPaTypbl
npubnusurensHo 90—120 °C, xoTopyro n3MepstoT npu nomotnyu repmomnapsl (TC2) 42,
PacHoOJIOKEHHON Ha MyTH IMOTOKA MEXKy TeINIOOOMEHHUKOM 12 M HarpeBaTeNbHOM cexiuei 14.
OpnHako npeaycMOTpeHbl U IPyTUe BApUaHThI OCYIIECTBIICHUs, B KOTOPBIX TEKy4as cpeaa
MPOXOAUT HETIOCPEICTBEHHO U3 TEIIOOOMEHHUKA 12 B HArpeBaTEeNbHYIO CeKLHI0 14 umn naxe
HETMOCPEICTBEHHO OT Biycka 30 B HarpeBaTenbHyI0 cekuuto 14, n3beras cexumu 111

IpeIBAPUTEIBHOIO HATPEBA.

[0058] ITepenycknoii knanan (RV1) 41 pacrionokeH Ha MyTH MTOTOKA MEKAY
TEII000MEHHUKOM 12 1 HarpeBaTeNbHON cekumen 14 ¢ Tem, 4TOObI OH BBIMTYCKAJ TEKYUYIO
cpeny W3 MyTH MOTOKA, €CJIN IABJICHHE B ITyTH ITOTOKA MPEBBIIAET 3aJaHHOE NaBIICHNE
OTKpBITHS KianaHa (Hanpumep, S00 ¢pyHTOB/KB. AroiiM u30.). [IpuBenenue B nelicteue
IEePEIyCKHOTO KJIanaHa OTBOAMT TEKYUYIO CPEAy U3 MyTH MOTOKA, U, TAKMM 00pa3oM, JaBlIeHNE
B IIyTH NIOTOKA Oy/IeT mepecTaBaTh PaCcTH WIH Oy€T YMEHbIIATHCS IS 3aIIUThI CHCTEMBI OT
MIOBPEsKAEHHS UM 0TKa3a IO NpUYKHe U30BITOYHOrO AaBneHus. [lpu npusenenuu B neficTeue
HepenyCcKHbIe KJIalaHbl MOTYT OTBOAMTD H30BITOK TEKyUeil cpenpl OOpaTHO B CUCTEMY Yepes3
BCIIOMOTaTeNIbHBIN MyTh [TOTOKA UM OTBOJUTH N30BITOUHYIO TEKYUYIO CPEAy HApYXKy U3

CUCTCMBI.
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[0059] HarpeBarenbHble 37IeMEHTBI BBITIOJHEHBI ¢ BO3MOKHOCTBIO OBICTPOrO U TOUHOTO
NpUBeeHNs TeKy4el cpeasl K TpeOyeMoli TeMneparype. B miumocTpaTHBHOM BapuaHTe
OCYIIECTBJICHHS], TOKa3aHHOM Ha (hUT. 2, B HArpeBaTEIbHOM CEKIMK 14 B Ka4eCTBe OCHOBHOTO
HarpeBaTeIbHOIO 3JIEMEHTA UCIIONIB3YIOT MOy kHble HarpesaTenu 47, 49 u 51 tekyuent cpensl,
Hanpumep, MowHOCTEI0 1000 BT. B 1pyrux BapuanTax OCyLIECTBIIEHUS, OIIMCAHHBIX B JAHHOM
IOKYMEHTE, MOT'YT ObITh MCIOJIb30BaHbl MHAYKTHUBHBIE TEIIO0OMEHHUKH 132 (¢ur. 6),
NIOBEPXHOCTHBIE TernooOMeHHUKHU 145 (¢ur. 8) nnn nponanossie Harpesarenu 160 (¢ur. 11, 19,
24 u 25). OnHako, 6e3 OTCTyIUIeHHsI OT 00BbeMa N300PETEHHs, MOTYT OBITh HCITOJIB30BAHBI, TTO
OTAENBbHOCTH MJIN B KOMOWHAIINY, IPyTrUe HarpeBaTebHbIe YCTPONUCTBA, TAKUE KaK JICHTOYHbIE
HarpeBaTell, HarpeBaTeNbHble CTEPKHU, OTKPBITOE IIaMsl (HapuMep, € UCIOJIb30BAHUEM
NPUPOIHOTO Ta3a, MPOMaHa, IPOB MU IPYroro TOIUIMBA), MOTPY KHBIE HArpeBaTeiH, rpadeH
(HampuMep, B Ka4ecTBe MPOBOIHUKA, UM HETIOCPEICTBEHHO AJIS TIOABOAA TEIUIOTHI, UJIH B
00ouX BapuaHTax ), MUKPOBOJIHOBOE U3JIydeHHUE, COJTHEUHbIE HarpeBaTesu (Hanpumep, JTMH3bI
YUTH 3epKajia st COOMpaHus COTHEUHOW SHEPTHH) HITH TEIUIOTa OT KOMOMHHPOBAHHBIX

TeHEePaTOPOB TEIUIOBOM U 3JIEKTPUYECKOU SHEPTUH.

[0060] B nomnonHeHne, CUCTEMBI B COOTBETCTBUH C H300pETEHHEM MOTYT OBbITh BCTPOEHBI
B IpyTHe MEXaHUYEeCKHUEe KOHCTPYKLIUH, UCIIOJb3YS 11 0OeCIedeHns] HICTOYHHUKA Teria s
HarpeBaTeJIbHON CeKIMHU TOCTYIHbIE B HUX UCTOYHUKHU Terua. Hanpumep, 1o tex mop, moka
MOXET OBbITh JOCTUTHYTO HEOOXOAUMOE KOJMUECTBO TEIUIOTHI, B HArPEBATEIbHOMN CEKI[UH B
KQueCTBE MOBEPXHOCTHOT'O HArpeBaTeNsi MOTYT ObITh HCIOJIb30BAHbI HAMPETHIE KOMIIOHEHTHI
MOTOPH30BAHHOT'O TPAHCIIOPTHOT'O CPEACTBA WM reHepaTopa (Harpumep, OJIO0K LITHHIPOB HIIH
BBIXJIONHAs TpyOa). B 0MHOM U3 MILTIOCTPATUBHBIX BAPHAHTOB OCYILLECTBIEHUs HarpeBaTeabHas
CEeKILUs] MOXKET COJEPIKaTh MyTh IIOTOKA, BCTPOEHHBIHN B KOJUIEKTOP, BBIMOJHEHHBIN KaK €AHHOE
LIeJIO€ C HArPEThIMU KOMIIOHEHTAMU JIBUTATEIbHOIO KOMIIOHEHTA, TAKOTO KaK MeHepaTop Win
TPAHCIIOPTHOE CPENCTBO (HampuMmep, OJIOK LIIMHAPOB WK BbIXJIOMHAS TPyDa), MpH 3TOM
YCTPOMCTBO YIPABJIEHHUS MOXKET YIIPABJIATH CKOPOCTBIO MIOTOKA Yepe3 HArpeBaTeIbHYI0 CEKLIUIO
IJ1 NOAAepKaHNs TeKy4del Cpeibl IPU NPEANNCAHHBIX TEMIIEPATYPE U JABICHUU B TEUEHUE
NPEANUCAHHON JITUTEIBHOCTH (HAPUMep, MPOAOJIKUTENIEHOCTH BBIIEPIKKH) AJIsI CTEPUITU3ALIIH
TeKyuel cpenbl. B 0coOeHHOCTH, B JaHHOM BapHaHTe OCYIIECTBIICHNS MOXHO OCYIIECTBIISATh
TEKYIIHUI KOHTPOJIb TEMIIEPATYPHI U AABJICHUS] BHYTPH HArPEBATENIbHON CEKLIUHU, U

CTepI/IHHSa]_[I/ICﬁ MOHO YIpPaBJIAThb MOCPEACTBOM NABJICHU TeKy‘-IeI\/'I Cpe€abl U CKOPOCTHU IMMOTOKA B
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X0Jie padOThI C OTHOBPEMEHHBIM 10OABIEHHUEM TEMITEPATYPbI TEIUIOCHAOKEHSI, 3aBUCSIICH OT

paboThl MOTOPU30BAHHOTO KOMIIOHEHTA.

[0061] CHoBa oOpatumcsi K Qur. 5, Ha KOTOPOIi MOKA3aHO, YTO HA BBIXONE U3
Terui000MeHHMKa 12 mpenBapUTeNbHO HArpeTyr0 TEKy4yo cpeny 14 BbIMyCKaroT B
HarpeBaTebHYI CEKLHIO MOCPENCTBOM BTOporo obpatHoro kinanana (CV2) 43. Tekyuyro cpeny
HarpeBaroT 0 TeMIlepaTypbl npuoOan3uTenbHo 135—240 °C, KOTOpYIO H3MEPSIIOT TepMONapamMmu
(TC3, TC4uT. n)48, 50, 52, pacnonoXeHHbIMHA B HarpeBaTeIbHON ceKunu 14.
ITpomoImKUTENBHOCTD BBIAEPIKKH TeKydel cpenbl mpu 240 °C cocTaBisier mpuOIU3UTENHHO 1
CEeKYHJy UM MEHee, XOTs POAOJIKUTENIBHOCTD BBIIEPKKU MOKET U3MEHATHCS IO Mepe
HaZOOHOCTH AJIS CTEPHIIM3ALIMH TeKy4YeH Cpelibl IPH PA3IMYHbIX 3HAYEHHAX TEXHOJIOTHYECKHUX

IapaMeTPOB.

[0062] B nanHOM MIUTIOCTPAaTUBHOM BapHaHTE OCYLIECTBIICHUs TEKyUel cpene He
MIO3BOJIAIOT MEPEUTH U3 KUIKOTO cocTossHUS. IlocpencTBoM conepkaHus Mo BEICOKHM
JaBJICHUEM TeKyueil cpejie MO3BOJISIIOT JOCTUraTh BBICOKHX TEMIIEpaTyp, B TO e BpeMs IO-
IpeKHEMY OCTaBAasICh B JKUAKOM COCTOSIHHU. TeKydyro cpeay, OIHaKO, He0OsA3aTeNbHO
MOA/IeP>KUBATh B JKUAKOM COCTOSIHUH, B OCOOEHHOCTU B BAPUAHTAX OCYLIECTBJICHUS, HE
BBIITOJTHEHHBIX C MYTSIMH TIOTOKA BBICOKOTO N1aBJieHus1. CHCTeMa BBIOJIHEHA C BO3MOXKHOCTBIO
Harpesa TeKyueil cpeqpl Ha COOTBETCTBYIOIINX YPOBHSX JABJICHUS Ui JOCTHKEHUS

3¢ PeKTUBHON CTepun3aniy. B 4acTHOCTH, CHCTeMa MOKET JOCTHraTh TpeOYeMbIX YPOBHEH
IJISl CTePUIIM3aLNH, CPEeAH Ppounx Bo3Oyaurenel nHpekunii, OakTepuii, BUPYCOB U MPHUOHOB, a
TaK>Ke OPraHNUYECKHX 3arps3HAI0INNX BemecTs. Kpome Toro, Bbllle MpennucaHHoN

TeMIIEPaTypbl CUCTEMA CIIOCOOHA pa3pyLIaTh OPraHUIECKUE MOJIEKYJIBI.

[0063] IIpenycMOTpeH 1 Apyroi BapuaHT OCYILECTBJIEHUS, B KOTOPOM Ha MyTH MOTOKA, B
KauecTBe ajbTEPHATUBbI UJIN B JOMOJIHEHUE K HArpeBaTeIbHON cekiuu 14, pacnonoxeH
NepPEeroHHbI KOMIOHEHT. OJIMH U3 MPUMEPOB TAKOTO NMEPErOHHOTO KOMIIOHEHTA MOKET
NPEICTABIISATh COOON BaKyyMHYIO KaMepy, KOTOpasi MOXKeT ObITh BAKYyMHpPOBaHa Mepen
NomalaHueM TeKy4el cpebl B KaMepy, U B KOTOPOU TeKydasl cpeia UCnapseTcs NPy NMomnagaHuu
B 30HY HM3KOI'O JaBJI€HHs BHYTPH KaMepbl. Ta UCMapEeHHast TeKy4as cpefa MOXKeT ObITh

co6paHa B BUAC MPOAYKTA MEPETOHKU B KOHACHCATOPE MEPEA MPOAOIZKEHUEM TIEPEMELLICHUS B
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cucreme. B JOIIOJIHEHUE, ):[aHHblﬁ HepeFOHHbIﬁ KOMITOHEHT MOXKET OBbITh HarpeT 10 J0CTATOYHO
BBICOKUX TEMIICPATYP, KAK U HArpeBATC/IbHAA CCKLINA 14, JJI1 TOTrO Y4TOOBI OH BBITTOJIHSLI

q)YHKI_II/II/I KaK MEPETOHHOI0O KOMIIOHCHTA, TadK U CTCPUIIU3ALIUOHHOI'O KOMIIOHEHTA.

[0064] ITorpy:xHele BogoHarpesarenu 47, 49 u 51, n3o0pakeHHbIEe B BApHAHTE
OCYLIECTBJICHUS], TOKa3aHHOM Ha (hur. 2, KOHCTPYKTHBHO BBITOJIHEHBI TAK, YTO OHU B
JIOCTaTOYHOH Mepe 3aIOoHII0T 00BEM IyTH MOTOKA B HETIOCPEICTBEHHOM OIM30CTH OT
BHYTPEHHEW CTEHKU TPYOHI (TpyO), OrpaHMUYUBAIOLIEH MTyTh MOTOKA Y€Pe3 HarpeBaTeIbHYIO
cexuuro (Harpesatenu 47, 49 u 51) st obecneveHus: JOCTATOYHOM MIOLIAAN TOBEPXHOCTH JJIsI
oA Aep KaHUs TEKy4Yel cpenbl B HEOOXOIUMOM KOHTAKTe C IOBEPXHOCTBIO Harpesatenei 47, 49
u 51 nys obecreveHuns: JOCTATOYHOTO HarpeBa TEKy4ei Cpeibl ¢ OMHOBPEMEHHOM 3alUTON
HarpesaTenell ot neperpesa. Hanpumep, B OHOM U3 WJLTIOCTPATUBHBIX BAPUAHTOB
OCYIIECTBJIEHUS NTIOTOK IO MTOBEPXHOCTU MOTPYKHOTO HarpeBaTesisi MOXKeT ObITh COTTIaCOBaH €
TOKOM, ITOJAFOIIHUMCSI K HArpeBaTEI0, HHAYE HarpeBaTelb OyAeT meperpeBaThCsl, eCliu
yIpaBIeHNE 33JaHO B COOTBETCTBUU C BbIXOHON TEMIIEPATyPOil BOABI, HO CKOPOCTb MOTOKA
SIBJISIETCS HU3KOM, M TEIJIOTa COPa3MEpHO He yaalsieTcs oT HarpeBaresst. OQHUM U3 criocoOoB
YHOpaBJICHUA 3TUM SABJSICTCA NPEAOCTABIICHUC TEPMOIIAP Ha MOTPYKHBIX HAPEBATCIIAX OIS
obecrniedyeHust TOro, 4ToObl OHU HE NeperpeBaIuch NpH NaJeHNuH WX YMEHbLIEHUH CKOPOCTH

IIOTOKAa BOJBI.

[0065] B wacTHOCTH, IOTPYy>KHBIE HArPEBATEIN MOTYT UMETh yIJIMHEHHYIO,
WIMHAPUIECKYIO (POPMY, TIPHU STOM HArpeBaTe Il OPUEHTHUPOBAHBI COOCHO ¢ LIMJIHMHAPHYECKUMU
TpyOaMu, OrpaHMYUBAIOIIIMMHU MyTh TIOTOKA Yepe3 HarpeBaTeIbHYIO CeKIHI0. Takum obpazom, B
CHCTeMe ONTUMHU3UPYETCs Iepeavya YSHEPriul MeXK1y HarpeBaTesieM (HarpeBaTessiMi) U TeKydei
cpenoil. IlyTh MOTOKA B HATPEBATENbHON CEKLMU 14 MOXKET conep:kaTh pa3JudHble CPEICTBA
NOBbIIIeHUsT K03 dHiIMeHTa MOIe3HOro NeUCTBHUS HArPeBaTENbHOIO 3JIeMeHTa 12, KOTopbIe
MOTYT OTPeOOBaThCs B YACTHOM BapHaHTE OCYIIeCTBIeHUs. Hanpumep, AJist HapyIeHus
I'PAaHUYHOTO CJIOSl TEKY4el cpenbl, KoTopasi nHaue obyanana Obl JaAMHUHAPHBIM TCUEHHEM, HIIH
IJIS1 YBEJTMUEHHS IO TOBEPXHOCTH TEKy4el Cpebl, HAXOMSILIENCs] B HEOCPEACTBEHHOM
KOHTAKT€ C HarpeBaTeIbHbIM 3JIEMEHTOM 12, B HarpeBaTebHOM cekuuu 14 MoryT ObITh
PacIoNioKeHbl FeHepaTopbl TYypOYIEHTHOCTH, TaKKe KaK MePeropoaKu Win TypOynuzaropbl. B

Ka4ecTBe APYroro npuMepa, BHyTPEHHHUH TypOyIu3aTop, IPOXOMSIIUIA 110 BCEH AITNHE MyTH
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MOTOKA HAarpeBaTeJbHOW CeKIUU 14 caM MOXKeT HarpeBaThCsl, KaK MOTrPy KHOW HarpeBaTesb WiIH
KaK MHAYKTHUBHBIN TeruiooOMeHHUK. Kpome Toro, pasMepsl HarpeBaTenbHOM cekiu 14 B modom
JaCTHOM BapHaHTE OCYIIECTBICHHUSI MOTYT U3MEHATHCS TaK, YTOOBI OHM COOTBETCTBOBAJIH
TpeOyeMbIM BBIXOHBIM BenuunHaM. Hanpumep, anmHa HarpeBareabHOI cekiuu 14 MoxeT ObITh
yMeHbIIIeHa /i Oosiee KOMIIAKTHOTO WJIM NMEPEHOCHOTO BapUaHTa OCYLIECTBIEHUS CUCTEMBI, WIIH
AWaMeTp MyTH TOTOKA B HeH 14 MoxkeT ObITh YBEJINUEH AJIs1 BAPUAHTA OCYIECTBIICHHS CUCTEMbI
¢ Oonbiueit emkocTero. [lns moctikeHus TpedyeMpIx padoUunx MapamMeTpoB, OOl pa3MephI

MOTYT OBITH YBCIUYCHBI UK YMCHBIICHBI.

[0066] Harperas Teky4as cpena, y»ke sIBJIIOINAsACs CTEPUIbHOU, BLIXOAUT U3
HarpeBaTebHOU ceKuu 14 u nepemernaercsi oOpaTHO B TemiooOMeHHuK 12. B nanHOM
WLTIOCTPATUBHOM BapHaHTE OCYINECTBICHHS TEMJIOOOMEHHHUK 12 SIBISIETCS MHOTOTPYOHBIM,
MO3BOJSIIOLIUM Pa3eATh [0 OTCEKaM MOTOK TeKy4el Cpelbl, BXOaAImen u3 snycka 30, u
HAarpeTol TeKy4el cpeabl, BXOASALIEH U3 HarpeBaTeabHol cexuun 14. ban3octe HeHarpeTo
TeKy4el Cpelbl, monaaarineii B TeroooMeHHuk 12 u3 Bnycka 30, crnocoOCTByeT nMpoueccy
OXJIQXKJICHUsI HAarpeTOl TeKy4el Cpe/bl, BXOASIIEH U3 HarpeBaTebHON cekuuu 14, oqHako
paszeneHue Mo OTCeKaMm MpeaoTBpalaeT Jrodoe BO3MOKHOE MOBTOPHOE 3arpsisHeHne. B npyrux
BapUAHTAX OCYIIECTBJICHHs 0e3 OTCTYIUIEHUSI OT U300pETeHHsI MOTYT OBITh UCIIOJIb30BAHbI
ApyTHe CPEACTBA TEILIONepEaaYl U KOHCTPYKIHS TeriooOMeHHuKka. Hanpumep, BMeCTo wiu B
JOTIOJIHEHUE K TPYOUAThIM TETIOOOMEHHHUKAM, MO OTAEIBHOCTH WM B KOMOMHALIMN MOTYT OBITh
UCIIOJIb30BAHbI TEIUNIOOOMEHHHUKH Ha MIACTHHYATOH OCHOBE WIIH TETNIOOOMEHHUKH Ha OCHOBE

¢azoBoro nepexona.

[0067] B nanHOM MIUTFOCTPAaTUBHOM BapHaHTE OCYLLUECTBICHHUS TEMIIEpATypa
CTEPUIIbHOH TeKy4el cpezbl mociie MPOXOXKISHH uepe3 TEIIO0OMeHHUK 12 yMeHblLIaeTcs 10
npubnmsurensHo 70 °C. Jlpyroii BapuaHT OCYINECTBISHHS, TIOKa3aHHbIH Ha (ur. 6 u ¢ur. 7,
COIEPKUT OXJIAAUTENBHYIO CeKLUI0 135, copepaxalyro yecTpoicTso 138 oxnaxaeHus Teky4ein
CpeAbl AJisl AONOJHUTEIBbHOIO NOHWKEHHs] TEMIIEPATyPbl CTEPUIIBHOM TeKy4el Cpebl epen ee
BBIXOJIOM M3 CHCTeMbI. TeKydasi cpeqa MPOXOAUT Uepe3 elle OAHH nepenyckHoi kiamnan (RV2)
54 (¢ur. 2) u nponopuuonanbHblil kinanad (SMPFV1) 57, ynpasnsieMslii IaroBbIM JIBUTATENEM,
nepes ee HampaBjieHHeM MO0 Yepe3 yaepskuBaronuii knanad (LV2) 58 st copoca 19

HEKOHIUIIMOHHOW TeKyuel cpenbl, Tubo uepes yaep:xkusaroiui kiamnan (LV1) 60 nns copoca 20
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CTEpUIIbHOM TEeKy4el Cpefibl AJisl BBIXOMA U3 CHCTEMBL. B kadecTBe anbTepHATUBHI WU B
JOTOJTHEHHE, 1JIsl HAIIPABJIeHUs TeKy4el cpensl Tubo B MyTh oTOKa cOpoca 19
HEKOH/IULMOHHOH TeKyueill cperpl, MO0 B MyTh MOTOKa cOpoca 20 CTepUIIM30BAaHHOM TEKy4ei
cpenbl, MOXeT OBITh UCIIONIb30BaH OUH TPpexxoaoBoil kinamnaH 118 (¢ur. 6). Copoc 19
HEKOH/IULMOHHOHN TeKy4ell cpeqibl MOXKeT ObITh HAalpaBJIeH Ha BBIXOJ U3 CUCTEMBI WJIM OOPaTHO B

CUCTEMY JUIsl IOBTOPHON CTEPUIIN3ALINM.

[0068] HecmoTtps Ha TO, 4TO B JTaHHOM MJUIFOCTPATUBHOM BapHaHTE OCYILIECTBICHUS
OBLIO OMHMCAHO HCIIONb30BaHUE Hacoca 34 st 00ecreueHns: COpa3MepHOro AaBIICHHS Ha BITyCKe
30, cuctema MOXKeT ObITh MCITIOJIb30BaHA M O€3 HACOCOB, Kak BUAHO Ha ¢ur. 9 u ¢ur. 10, Ha
KOTOPBIX TEKYUYIO CPEAY BBOJAT IIPU MOMOIIN HECKOJIbKUX HAMIOPHBIX CUCTEM, T. €. yTEM
NOZIaYy CAMOTEKOM M3 OAIleHHOTO HAKOIUTEIS WIIH BOJOHAIIOPHOTO pe3epByapa. Korna texydast
cpena JOCTUTaeT TeMIiepaTypol creprnnzanuu (Hanpumep, 250 °C), cauteiBaemoii TC3 48 u
TC4 50, snextpomarautHbiil knanas (SV1) 150 mist copoca 19 HEeKOHOMIMOHHOW TeKy4er
cpenbl OTKpbIBaeTCs, ¥ BIyck 30 OTKpBIBAETCS Ha MEPBOM MNpornopluoHansHoM Kkianase (PFV1)
110. Ynpasnenue naBieHneM OCyLIECTBIIIIOT pu oMoty peryauposku PFV1 110 u sToporo
npomnopuuoHansHoro kinanana (PFV2) 116. 9o co3naer paBHOMEpHBIH MOTOK TeKy4el cperbl
ot Brycka 30 k copocy 19. Korna B HarpeBaTenbHON CEKIIUU B TEUSHHUE MTPEAITUCAHHOTO
Hepuoaa BpeMeHH (HarpuMep, MPOIOJLKUTEIbHOCTH BBIIEPIKKH) YCTaHABIHBACTCS
PaBHOMEPHBII MOTOK [Tt 00eCTeueHuUs OJHON CTepIIn3alnu (Harpumep, 5 cekyHa) 6e3
3HAYUTENIbHON MOTEPH TeMIIepaTyphl (HalpuMep, NpH MOAAEP>KaHHU TEMIIEPATyphl 110 MEHbILEH
mepe 240 °C) no manHbBIM Tekyero koHTposi npu nomomu TC3 u TC4, SV1 150 nns cOpoca
19 HEKOHIUIIMOHHON TEKy4ell Cpenbl 3aKPhIBAETCS, U BTOPOU 3JIEKTPOMArHUTHBIN KiamnaH (SV2)
151 nns cOpoca 20 cTepuIIbHOM TeKy4el Cpeibl OTKPhIBAETCS. 3aTeM MOMYYal0T CTEPHIIBHYIO
TEKYy4yl0 cpeny, npuHuMaemyro Ha Briycke 30 uepe3 HV1 31, CV1 35 u PFV1 110, u
BbIxOZALIYIO uepe3 SV2 151. HecmoTpst Ha TO, UTO BapuaHTHI OCYLIECTBIIEHUS HACTOSIIIETO
DOKyMEeHTa MoApOOHO ONMHCAHbI B OTHOLIEHUH HENPEPbIBHOH padoThl, MIIH pABHOMEPHOTO
IIOTOKA TeKy4del cpelibl, APyrue BApUaHThI OCYLECTBIEHNs B COOTBETCTBUU C U300peTEeHUEM
MOTYT padOTaTh B UMITYJIbCHOM HITH ITepHOnuIecKoM pexxnme. Hampumep, ycrpoticrso 180
yIIpaBJIEHHsI MOKET ObITh 3aITPOrPaMMHUPOBAHO JUIS MTOJy4YEHUs CTEPUIIN30BAHHON TeKydel
cpenbl B 3a7aHHOM oO0beMe (Hampumep, 100 rajioHOB) WK B TEUEHHE 3aJaHHON ATUTEIbHOCTH

(manpumep, 1 vaca) ¢ MOCIEAYIOINM OTKJIIOYEHHEM CUCTeMBL. B kauecTse ele ogHOro
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MpUMepa, ONepaTop MOXKET BPYUHYIO OTKPBIBATh HYKHbIE KJIAIIaHbI, MPOIYCKast ONPeAeIeHHBIHI
00BeM TeKyuel Cpeabl B HAarpeBaTeIbHYIO CEKLMIO 14, 3aTeM 3aKpbIBaTh HY>KHBIC KJIATIAHbI B
TedeHue TpedyeMoii MPOAOIKUTETHPHOCTH BBIIEPIKKH JIJIS1 CTEPUIN3ALIMH JAHHOTO 00beMa
TEeKy4el cpelibl B HarpeBaTeJbHON ceKUUU 14 1, HAKOHEL, OTKPBIBATh HY>KHbIE KJIarlaHbl JJIs1

HalpasJieHHsl 3TOro o0beMa Tekydel cpenbl B cOpoc 20 cTepuiIbHON TeKyueil cpensl.

[0069] OObpartumcst Tenepb K ¢ur. 21, B CBsI3U C KOTOPOH pacCMOTPEHA UILTIOCTPATHBHAS
MOCJIEIOBATEIbHOCTD IEUCTBUI CHCTEMBI (Harpumep, cuctemsl (Gur. 9)) B COOTBETCTBUH C
n3o0pereHreM. BHavase B JaHHOM HJUTIOCTPATHBHOM BapHaHTE OCYLIECTBIICHHUS OMepaTop
npoBepsieT pabOTOCIIOCOOHOCTh CUCTEMBI, YTO O0Jiee TOAPOOHO PACCMOTPEHO HIDKE, U BCE
KJIATIaHbI 3aKPBITHL. 3aTEM MPOBEPSIIOT MPUCOSTUHEHNE HCTOYHUKA BOABI AJIs1 TOCTABKHU BOJBI B
cucreMy. JTam 3: Tenepb MOTYT OTKPBIBATh KOHIIEBbIE KianaHel (Hapumep, HV1, HV2, HV3).
Otan 4: Tenepb OTKPBIBAIOT yrpasisiioiue kianansl (Hanpumep, PEV1, PEV2, SV1), nna
obecrieueHust MOJTHOTO TIOTOKA Uepe3 y3edl, YTOObI BHITOJNIKHYTh BECh BO3AYX U3 MYyTH MTOTOKA.
Ortan 5: 3aKpbIBaIOT ynpasisirouue kiuanassl (Hanpumep, PEV1, PFV2, SV1). Teneps Teky4yro
Cpeay MOTYT 3aKJIH04aTh BHYTPHU MyTH OTOKA CUCTEMBI, HE COAEpKAllel 3aXBaUYE€HHbIN B HEil
BOo3ayX. Ycrpoiictso (180) ynpasienust OyaeT CYMTHIBATh TABJICHUE BHYTPH CUCTEMBI,
Hanpumep, npu nomoinu P1, obecneunsast JOCTYITHOCTb JaHHBIX 00 HCXOJHOM MUHHMAaJIbHOM

naBleHUH (HampuMmep, 1o MeHbinei Mepe S0 GyHTOB/KB. IHOIM).

[0070] Ecnu ncxogHoe MUHUMAaIBHOE JIABJICHUE SIBJISIETCS yAOBJIETBOPUTENBHBIM, TO Ha
sTarne 6 yCTPOHCTBO YIIPaBJICHHs IPUBOAUT B IEWCTBHE BOJOHArPEBATENbHbIE CEKLIUH, H, B
JAHHOM WUTFOCTPATUBHOM BapUaHTE OCYILECTBJIEHUs, B OCHOBHON HarpeBaTeIbHON CEKLIMU
3a1al0T MPEANTUCAHHYIO TEMIIEPATyPy CTePHIIN3ALNN. JTaIl 7: €CJIU HarpeBaTeIbHbIN CEKTOP
HAXOAMTCS TPU MPEANHCAHHON TEMIepaType CTEPUIH3aK (U3MEPSIEMOH, HarpuMep, MpH
nomoum TC3, TC4), ynpasnsiromue knanansl (Hanpumep, PFV1, PFV2, SV1) otkpeiBator,
HaYMHAasI IOTOK Yepe3 CUCTEeMY. 3aTeM, Ha dTarie 8, mocje yCTaHOBJIEHUSI YCTOWIMBOTO TTOTOKA
TEKy4ell cpelpl yepe3 CUCTEMY B TEUEHHE TOCTAaTOYHOIrO Mepruoia BpEMEHH, HalpuMep, 1o
MEHBbIIEN Mepe 5 CeKyHJ, C OMHOBPEMEHHbBIM NOAAEPKAHUEM JOCTATOUHON TEMIEPaTyphl
crepumsanuy, kianad (SV1) mist cOpoca HEKOHTMLIMOHHON TeKy4el Cpebl MOTYT 3aKPbITh, U

MOTYT OTKPBITh KJ1anaHsl (SV2) it CTepHIIN30BAHHON TeKy4el cpelbl.
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[0071] B xoge stux peiictuii yctpoiicTBo 180 ynpapneHus OCyLIECTBISET TEKY NN
KOHTPOJIb CHCTEMBI JUIsl 0O€CTIeYeHNs ITOANePKAHUS HAeKHOCTH pabOThI M MO AEPKAHHS
NPEANUCAHHBIX TEMIIEPATyP U JaBICHUN CTEPUIN3ALUN B IIPEAeNax NPEANUCaHHbIX JOIMYyCKOB.
OcCy1mecTBISIOT HEMIPEPBIBHBIN TEKYLIUH KOHTPOJIb 3TUX U3MEPEHHH JIJIsl BCeX NeHCTBUI BO BCEH
CHCTEME, HaIlpUMep, TEMIIEpaTypa BHYTPU OCHOBHOM HAarpeBaTEIbHON CEKLIUU
npeanouTuTebHO coctansier 240—275 °C (usmepsitot npu nomotru TC3 u TC4). Kpome Toro,
npu nomoiu TCS u3MepsIoT TeMIneparypy BbIXOJHOIO OTOKA. JlaBieHne BHYTPU CUCTEMBI,
u3mepsiemoe npu nomoutu P1 u P2, nomwkHo OpiTh Menblie S00 pyHTOB/KB. nroiiM n30. B
JAaHHOM WUTIOCTPATUBHOM BapUaHTE OCYLIECTBIIEHUS JIJIs MPENOTBPALICHNs HapaCTaHHsI
00paTHOro JIaBJIeHNsI UCTIONB3YIOT IPOBEPOUHYIO ccTeMy npocMotpa. st punsrpanun
TBEPAbIX 3arpsi3HUTENIEH B cucTeMy HCnonb3yioT Guibtp (F1). YeTpoiicTBo yripaBneHus
OCYILECTBJISIET TEKYLIUI KOHTPOJIb TEMIIEPATYPhl BOABI HA BXOJE, MPEANOUYTUTEIBHO

cocrassroeit 15—20 °C, npu nomouu TCI1.

[0072] Ha ¢ur. 26 nokazan caumok 400 sxpaHa ycrpoiicta 180 ynpasieHus, Ha
KOTOPOM H300pake€H MOHUTOP COCTOSTHHSI CHCTEMBL. Y CTPOICTBO YIIPABJIEHHS OCYIECTBISIET
TCKYU.II/Iﬁ KOHTPOJIb AATYHUKOB U YIIPABJICHUC KjlallaHAMU, HAIPE€BATC/IbHBIMU 3JICMEHTAMU U
APYTUMHU 3JIEMEHTaMU CUCTeMbl. B Xoze ucrnonb30BaHus yCTPONCTBO YIIpaBlieHHs 00ecreqnBaeT
):[efICTBPIe I[aHHOfI CUCTEMBI B Mpeaciiax MpEANUCaHHbIX UAITa30HOB NaBJICHUA U TEMIICPATYPhI
IUTS AOCTH)KEHUS TPEOyeMOro ypoBHsI CTEPIITH3ALUHU O0e3 HEeOOXOANMOCTH B MOAAEPKAHUN
(buKcHpoBaHHOI TeMnepaTypsl WM GUKCHPOBAHHOTO AABJIEHUS B IpeeNax Kakoi-10o yactu
CHCTEMBI, BKIIFOUasl HArpeBaTEeIbHYIO CEKINIO. JTO JIOMOJHUTENBHO 00eCieunBaeT Hales)KHOCTh
paloTHI CHCTEMBL. B TaHHOM MJUTFOCTPATHBHOM BapUaHTE OCYIIECTBICHHS naHHbIE 410
U3MepeHu, mokasanuble Ha cHuMKe 400 skpaHa, monyueHsl u3 aatuukos (TC1, TC2, TC3, TC4,
P1, P2, P3, noka3zanHbIxX Ha ¢ur. 22). YCTpOHCTBO yNpaBlieHNs] JOIOJIHUTENBHO TO3BOJISET
orepaTopy 0003Ha4YaTh 3aJaHHOE 3HAYEHHE CTEPUIIM3AIIMU U 3alaHHOe 3HaYeHue (420) ckopocTH
IIOTOKA BOJBL. Y CTPOMCTBO YIIPaBIIeHHsI HETIPEPBIBHO OOHOBIISIET JaHHBIE H3MEPEHUH U

3JIEMEHTHI YIIPaBIIeHNs1, HAIPUMep, KaK MoKa3aHo Ha ¢ur. 27.

[0073] Ha ¢ur. 13— 18 noka3aHo HECKOJIBKO BUOB BApHAHTA OCYILECTBIICHHS, B
KOTOPOM HCTIONB3YIOT yeTpoiicTBo 180 ynpasnenust. Ha ¢ur. 13 mokasaHa cucrema us

NepPCIIeKTHUBBI NIepeIHero BepxHero npasoro yria. Ha ¢ur. 14 cucrema rnokasana criepenu, Torna
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Kak Ha ¢ur. 15 cucrema nmokazana cBepxy. AHaJIOrM4YHO, Ha ¢ur. 16 cucreMa mokasaHa C3aju,
Toraa kak Ha ¢ur. 17 cucrema nokasana cuusy. Hakonern, Ha ¢ur. 18 cucrema nokasana ¢
3aJHErO HIDKHETO MPaBoro yria. B 1aHHOM BapHaHTe OCYLIECTBJICHUS] CUCTEMA COAEPKUT
MHO>KECTBO KJIANIAHOB, COEAUHEHHBIX C YCTpOHCcTBOM 180 ympasieHusi, B TOM 4HCJIe KJIalaHbl,
PacmoJoKEeHHbIE B TOYKAX BITyCKa U BBIMYCKA TEMJIOOOMEHHHKA 12 U B TOYKax BIyCKa U
BBINTyCKa HarpeBareyibHOM cexunu 14. Knanansl npuBoOAsT B AEHCTBHE B YIIPABISIEMOMN
NIOCJIEI0BATENBHOCTH AJIs1 0OecriedeHNs] BO3SMOXKHOCTH 3 (hekTUBHOH paboThl CHCTEMBI, KOTOPast
BKJIOYAET NOJAEPKAHNUE TEKYUeil Cpeibl BHYTPU HArpeBaTeNbHON CeKLUUH 14 B TeueHue
JTATENTBHOCTH, HEOOXOMUMOM ISl NOCTIDKEHHS CTepIIN3anni. B nanpHeinem ByckHOE U
BBIITYCKHOE OTBEPCTHUS OTKPBIBAIOT MOCIIEA0BATENbHBIM 00pa3oM JUIst o0ecTiedeHns
BO3MOKHOCTH BBIXO/A TEKYU€EH Cpelbl U3 HarpeBaTebHON ceKUUU 14 ¢ OMHOBPEMEHHBIM
CO37JaHMEM BCACBIBAHUSI IPUHATON TeKyuell Cpeapl U3 TeIUIOOOMEHHNKA 12 B HarpeBaTeIbHYIO
cekuuro 14. Takum oOpas3oM, cructeMa MOKET padoTaTh MPU OTCYTCTBUM HACOCOB, JOCTHUTAS
TpeOyeMbIX YPOBHEH NaBJIEHHsI 10 MEHbLIEH Mepe YaCTUYHO 3a CUET YIIPABJICHUS
NOCJIEAOBATENbHBIM IPUBEICHUEM KIIANIAHOB B ACMCTBUE MPU OMOLIU ycTpoicTea 180

yIIPaBJICHHUSL.

[0074] OOpaTtumcst Tenepb K (ur. 3, Ha KOTOPOH, aHAJOTHYHO BBIIEYITOMSHY ThIM
BapUaHTaM OCYIIECTBIIEHHUS, TTOKA3aH Pa3BETBIICHHBIN y3€J CTEPUIIN3AINH TeKYUIeH Cpeapl,
BBITIOJIHEHHBIN C BO3MOXKHOCTBIO UCTIOJB30BAHUS JJIsl CTEPUIIM3ALIMU BOJIBI U TOTIOJHUTEIBHO
coxepkaluii HeckobKo myteit 81, 82, 83, 84, 86, 87, 88 u 89 moroka, napasienbHO
MPOXOASALIUX Yepe3 TeriooOMeHHUK 12 1 HarpeBaresbHyr0 cekiuio 14, Ha kaxxaom u3 myTeit
MOTOKA MHOKECTBO KJIAIIAHOB PACIIOJIOKEHO TAKUM 00Pa30oM, YTO KaXKIbIi MyTh MOTOKA MOKET
paboTtarb He3aBUCHUMbBIM 00pazoM. PaboTa kakaoro U3 myTeil moToka, OJTHAKO, MOXKET ObITh
MOCJIEIOBATEIIbHA, U, TAKIM 00pa30M, y3JIOM MOXKET BBITIOJHSITHCS HEMPEPhIBHAS
OIHOBpeMeHHasl paboTa, MOCPEACTBOM Yero YBEIHMYMBAETCS MPOU3BOIUTENIBHOCTD MO TIOTOKY
Bcell cuctembl. bonee Toro, ynpasisiemast paboTa mapaijieNibHbIX MyTei MOTOKa MO3BOJISIET
MIOJIb30BATEJISIM B PEAIbHOM BPEMEHH MPUCTIOCAOINBATH MPOAYKTUBHOCTD CUCTEMBI K
yIOBJIETBOPEHHUIO YPOBHEH MOTPEOHOCTH MoNb30BaTeNieil. B mpyrux BapuaHTax OCyINECTBIIEHUS,
1O Mepe HEOOXOAMMOCTH B JOCTHIKEHUHU PA3JIMYHON MPOIYKTUBHOCTH, MOTYT OBITh
MCIIOJIb30BAHbI PA3BETBIICHHbIC W HEPa3BeTBICHHbIE MyTH NoToka. Ha ¢ur. 20 nmokasaHa

BapUaIys BapUaHTa OCYILIECTBJICHHUS, TOKa3aHHOTO Ha (UT. 2, B KOTOPOH UCIOIB3YIOT
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norpy>kuble Harpesatenu 47, 49, 51 u 200, pacnosioskeHHbIE HA PA3BETBJICHHBIX MyTSIX MOTOKA B

HarpeBaTeNnbHOMN cekuuu 14.

[0075] OObpatumcst Tenepb K (ur. 4, Ha KOTOPOH y3€J MOXKET AOMOJHUTENbHO CONEPKATh
kamepy 100 aBTOKJIaBa s CTEpUIIM3ALIUN 000PYOBAHUS WJIM MaTePUAIbHO-TEXHUUECKHX
cpencTs (HampuMep, METULMHCKIX, XUPYPTHYECKUX, TAKUX KaK CBEpJa, CKaJIbIeau U T. 1.). B
4acTHOCTH, Kamepa 100 aBTOKIIaBa BBIMOJHEHA C BO3MOXHOCTBEO MOABEPraHusi 000pyIOBaHUS
AEHCTBUIO HAXOASAIIENCs O JaBICHUEM TeKy4el cpenbl, MOAAEePKUBAEMOr o IpU TEMIIEpPaType
U IaBJICHUH, TIPEBBIIIAOINX TOPOrOBbIe 3HAUEHHS], B TEUEHNE MPEANUCAHHON AINTENbHOCTH
(HampuMep, MPOAOIKUTENBHOCTH BBIAEPIKKU) IS AOCTHXKEHHUS TpeOyeMbIX yPOBHEH
CTEpUJIN3ALUU C OHOBPEMEHHBIM MOAAEPKAHUEM TEKyUel Cpebl B )KUKOM COCTOSIHUH.
Kamepa 100 aBToksaBa o0ecreynBaeT 3aMKHYTOE MPOCTPAHCTBO IJIsI Pa3MEILEHHs
00opyAOBaHUsA, KOTOPOE MOXKET OBITh 3aIIOJTHEHO HaxoJsIeiics Mo JaBlIeHeM TeKyuei
Cpenoil, MPUHATON U3 HarpesaTenbHON cekunu 14 ans crepunnzaunu. Kamepa 100 aBroknasa
COEIMHEHA C HAarpeBaTelbHON cekiuel 14 y3na ans npruemMa BhIXOIALIETO U3 Hee MOTOKa
HaxOJSIIIEeHCs O] TaBJIeHHeM Teky4del cpenbl. B 6moke 100 aBTOKIIaBa MOXKET COePKaThCs
JOTOJHUTENIbHOE HarpeBarenabHoe yerpoiicto 170, 171 u 172 (¢ur. 12), obecneunsaroiee
MIOCTOSIHHYIO TeMIepaTypy TeKy4el cpebl HIIH CIIOCOOCTBYIOIIEE BBICYIIMBAHHUIO

CTEPUIIN30BAHHOTO 00OPYJOBAHHS.

[0076] IIpu ucnonb3oBaHuU 00OPyAOBaHKE pa3MelaroT B kamepe 100 aBTokaBa. 3aTemMm
B kamepe 100 co3aatoT NOBBILLIEHHOE AABIEHNUE U 3aMIOJHSIOT €€ HaxOAsLIecs o NaBJIeHueM
TEeKy4el cpenol U3 HarpesarenbHOU cexuun 14. Texydas cpena npenanodTUTEIbHO HAXOAUTCS
IpU TeMIeparype, MpeBblIaroIneii MUHUMaIbHYIO (Hanpumep, 141 °C), u nox naBieHuew,
MPEBBIIAIOLIIM MUHUMAJIBHOE, ISl TONEPXKAHHUS B KUIKOM COCTOsTHUU. J{J1s1 obecrieueHust
CTepUIM3aliK, 000PYIOBaHUE TIOABEPTAIOT 00PabOTKe B TEUECHHE MPEANUCAHHON ITUTETbHOCTH
(HampuMep, MPOAOIDKUTENBHOCTH BBIAEPKKH). 3aTeM kamepy 100 aBTOKIIaBa OCBOOOXKIAIOT OT
TeKy4del Cperbl, U, Uil OXJaKACHUs 000pynoBaHus, B kamepy 100 MokeT ObITh HaIlpaBlieHA
OXJIAKIAEHHAs CTepUJIbHAS TeKy4as cpeaa u3 Terooomennuka 12. Kamepy 100 3atem

OCBO60)K)IaIOT oT TGKY"IGI’I Cpe€abl, U CTCPUIIM30BAHHOC O6OPYL[OBaHI/Ie MOKET OBITh H3BJIEUEHO.
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[0077] BorxonHoii noTok n3 kameps! 100 aBTOKIaBa MOXKET ObITh OABEPTHYT
NOBTOPHO! LIUPKYJISLUY Yepe3 CUCTEMY. B TaHHOM MIUTIOCTPAaTUBHOM BapUaHTE OCYILECTBIICHUS
3TOT BBIXOIHOM MOTOK HAMPaBJISIOT 0OPAaTHO B TEMNIOOOMEHHUK 12, U, TaKUM 00pa3oM, OH
MOXeT ObITh IOABEPTHYT MOBTOPHOH LIMPKYJISLUK B TeTNIOOOMeHHHKE 12 1 HarpeBaTeIbHOM
cexuuu 14. B kauecTBe albTePHATUBBI, BBIXOAHOH MOTOK MOXKET OBITh HaIpaBJieH B cOpoc 19
HEKOHIULMOHHOW TeKy4el Cpebl WK, MOCKOJIbKY TeKyYasl Cpesia, UCIOJIb30BaHHast I
CTepHIN3aluy 00OPYIOBaHUS B KaMepe aBTOKJIABa, SIBJISIETCS CTEPHIIbHOH, depe3 copoc 20
CTepUJIbHOH Tekyuel cpenbl. OOpaTumcs Ternepb K Gur. S, Ha KOTOPO MOKa3aH BUJ B
NePCIeKTHBE CTEPHUIIN3ALIMOHHOIO y3J1a B COOTBETCTBHHU C N300peTeHHeM. JTa CUCTeMa MOYKET
OBITH COEIMHEHA C NCTOYHUKAMU TeKy4el Cpebl U SJIeKTPOIHEPTHH, a 3aTeM OHa MOXKET ObICTPO
Ha4yaThb paboty. CienyeT OTMETUTb, YTO JAaHHBIN y3el SIBJSIETCS] KOMITAKTHBIM M JIETKHM, U
TIO3TOMY OH MOJKET OBITH JIETKO ITOAABEPTHYT IEePEBO3Ke MPAKTHUYECKH B JII000€
MecTronosioxkeHue. Takum o0pas3oM, CTepUIIN30BaHHAS TeKy4as cpefia MOXKeT OBITh clieslaHa
IIUPOKONOCTYMHOH. BapuaHT ocyinecTsiieHusI, MOKa3aHHBINA Ha GUr. 5, nmeer pazmep Mexee 1
¢yTa B BbICOTY, MeHee 6 (GyTOB B JUIMHY U MPUOIU3UTENBHO OUH QYT B LIUPUHY, XOTS
BO3MOJKHBI y3JIbl MEHBIIETO pasMepa. B kadecTse anbTepHATHBBI, BO3MOXKHBI Y3JIbI OOJIBIIErO

pasMepa, O6CCH€"II/IBaI’OH.lI/Ie MOBBIMICHHBIC BO3MOKHOCTH CTCPUITU3ALIUH.

[0078] B onHOM U3 BapHaHTOB OCYINECTBICHHS CTEPHIIM3ALHOHHOTO y3J1a MOTYT OBITh
UCIOJIb30BAHBI IPYrHe UCTOYHUKY 3Heprun. OHO U3 UCIIOTHEHUN MOKET COEPKaTh JINTUH-
MOHHbIE aKKYMYJIATOPBI WIN IpyrHe (GOpMbI HAKOTIIEHUS] SHEPTHH, TIPH IIOMOLITH KOTOPBIX
NPUBOJAT B AEHCTBHE CTEPHIN3ALMOHHBIN y3€J NJIH [0 MeHbLIeH Mepe Kakoe-Inbo ero
3JIeKTpOHHOe obopyaoBaHue. JIJis 3apsia yKa3aHHBIX aKKyMYyJIATOPOB WU JJIs IPUBEACHUS B
neiicTere ycrpoiictsa 180 ympasieHus Wil APYroro 3JeKTPOHHOTO 00OPYIOBAHUS MOTYT OBITH
IpeyCMOTPEHBI CONTHeuHble OaTapen. J{pyroe ncnoiHeHue, nokasaHHoe Ha gur. 11, conepxur
tepmoaniekTpuueckue reneparopbl (TEG1, TEG2, TEG3 u TEG4) 162, 163, 164 u 165 B
HarpeBaTebHON CeKLuu 14 st BO3BpaTa 4acTy U30BITOUHOM TEIIOTHI, BhIpadaThIBAEMOM
NPOMAaHOBBIMU HarpeBaTeNbHbIMU djleMeHTamMu 160 u 161 u ee nmpeoOpa3oBaHus B
3JIEKTPOIHEPTHUIO JJIsI IPUBEICHUS B IEHCTBUE 3JIEKTPOHHOTO 00OPYIOBAaHUS y3i1a. Y3elI MOXKeT
COIEPKaTh MHOXKECTBO aKKyMYJIITOPOB. 1Ipyu HCNOIp30BaHUN YaCTh U3 MHOXKECTBA
AKKYMYJISITOPOB MOXKET 3apsiKaThCsl, TOrA KaK APYTHE aKKYMYJISITOPbI MOTYT ITOAaBaTh

MOILITHOCTb K Y3J1y, & 3aTeM OHHU MOTYT MEHSITbCSI MECTaAMHU, KOT/Ia aKKYMYJISITOPBI OyAyT
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3apsKeHbl. Y CTPONCTBO YIIPaBIEHUSI MOXKET OBITh BBIMOJTHEHO C BO3MOKHOCTBIO YIIPaBJIEHUS

aKKyMYJIATOPaMH TaKUM 00pazoMm.

[0079] Ha ¢ur. 18 nokazana Oosnee nmonpoOHasi cxema ra3oBOro HarpeBaTesIbHOrO y3J1a
161, npencrasnenHoro Ha ¢ur. 11, B KOTOpOM TeKky4asl cpena NnomnanaeT B 3MEeeBUKOBbIH MyTh
196 notoka (¢ur. 19), pacrnoyioKeHHBIN Ha COMIACYIOIUMCS C HUM MyTEM MOTOKA JJIs IporaHa
WY Apyroro tommsa 195, Texymero B cnupainb 190, npu 5TOM NOCAEAHUN YTh COAEPKUT
PaBHOMEpPHO pa3HeceHHble Nep(opalioHHble 0TBepCTUs 194, N3 KOTOPBIX TOMIMBO HAMIPABISAIOT
¥ BOCIIAMEHSIIOT JUUIsI HarpeBa TeKy4del cpensl B BepxHeM mytu 196 noroka. Takske cMm. ¢ur. 22,
Ha KOTOPOH MOKa3aH APYroi MpUMep y3i1a, COAEeP KaILero ra30Bblil HArpeBaTEeNIbHbII HCTOYHUK.
Ha ¢wur. 23 u 24 noka3aHbl ra30Bble HArPEBaTENbHbIE Y3JIbl, COAEPIKAIIIEe 3MEEBUKOBBIH MyTh
MIOTOKA, BBIOJHEHHBIN B yCEUEHHO-KOHNYECKOM HCIIOJIHEHUH U PACTIONOXKEHHBIN Hajl
COIIACYIOIUMCS C HUM IIyTeM MOTOKA JUIsl IPONaHa UiIu IPYyroro TOIUIMBA, IPU 3TOM
HIOCJIEAHHH IyTh COAEP>KUT PABHOMEPHO pa3HECeHHbIE eppOpaLOHHbIE OTBEPCTHUS, U3
KOTOPBIX TOILUIMBO HAIPABJSAIOT U BOCIIAMEHSIOT AJIsl HArPeBa TEKy4del Cpefibl B BEPXHEM IyTH

IMMOTOKaA.

[0080] IIpenycMoTpeH emie OUH BapUAHT OCYLIECTBICHUS], B KOTOPOM
CTEepUJIN3ALIMOHHAs CUCTEMA COAEPKUT yCTpoicTBO 180 ynpaBieHus CUCTeMOM, coepaxalee
CpeACTBa Mepenady Win mprueMa HHPOpMAaIINH, Kacarolencs: cucreMbl. Harpumep, yCTpoicTBO
180 ympaBneHus: B CUCTEME MOXKET ObITh COSIMHEHO C CEThIO JJIS TIepeauy TaHHbIX,
NOCTynaromux ¢ AaTYMKOB, YAAJICHHOMY ONIEPAaTOPy WUJIU MMPpUEMa KOMAaHA OT HETO. B xauectBe
APyroro npumepa, ycrpoictso 180 ymnpasieHus: B CHCTEME MOXKET OBbITh OCHAIIECHO JIJIs
TPAHCIISILUH 3JIEKTPOMArHUTHOTO CHTHAIa (HApHMep, PaAHOBOJH) JIsl [Tepeaay padodyero
COCTOSIHHSI, MPOM3BOAUTENBHOCTH WM NOTPEOHOCTH B TEXHUYECKOM 00CITy KUBAaHUU (HaIpuUMep,

FOTOBHOCTH, UCITPABHOCTHU CI/ICTeMbI) AJI YAAJICHHOrO TEKYIIETO KOHTPOJIA CUCTEMBI.

[0081] Hcxons u3 BbIIECKA3aHHOTO, CIEAYET YYECTh, UTO HACTOALIEE U300pETEHIE
NPEIOCTaBJISIET CUCTEMY U CIIOCO0 CTEPUITH3ALMH TEKYUEH CPEbl, B KOTOPBIX MPEAyCMOTPEHO
HarpeBaTcjIbHOC YCTpOﬁCTBO AJIs1 HarpeBsa HaXOﬂﬂmeﬁCﬂ noa 1aBJICHUEM Tequeﬁ Cp€abl BBILIC
MpEANNCAHHBIX ITOPOIrOBbLIX 3HAYEHUH TEMIICPATYPLI, AABJICHUA U JJIUTCIBHOCTH (Haan/IMep,

IPOIOJLKUTENIBHOCTH BBIIEPIKKH) TSI OCTIDKEHHS TPeOyeMbIX YPOBHEH CTepPIITN3ALNH,
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copeprkalee TeII00OMEHHUK Kak JUIs (a) IpeBapUTEIbHOTO HarpeBa TeKy4el cpelpl mepen
TIONAZJAHUEM B HArPeBaTEJIbHOE YCTPONCTBO, Tak ¥ Jyist (b) OXaskaeHHs BBIXOTHOTO IMOTOKA U3
HarpeBaTeIbHOrO YCTPOHCTBA, B KOTOPOM TEKyUasi Cpefia MPOXOIUT Yepe3 YCTPOUCTBO MyTeM
NpUBEIEHHS B IefCTBIE KJIANIAaHOB MEpe] HArPEeBaTENbHON CeKIMel U MOCJie Hee B yIpaBisieMOi
NIOCJIEI0BATENbHOCTH JIsl CONEMCTBUSA MOTOKY Yepe3 CUCTEMY C OTHOBPEMEHHBIM
HOZ/IepKaHUEM MTPpeaNICaHHbIX poduieli naBnenus u Temrepatypsl. CrctemMa nelCTByeT B
npeaciax npeaAnuCanHbiX TUANA30HOB JABJICHUS U TECMIICPATYPbI AJIsI JOCTUKCHUS Tpe6yeMoro
YPOBHS cTepriIn3alnu 6e3 HeOOXOUMOCTH B MOANIEP)KAHUHN (PUKCHPOBAHHON TeMITEPaTypPhbl HITH
(PMKCUPOBAHHOTO NABJIEHHUS B TpEAesiaX KaKoh-T100 YacTH CHCTEMBI, BKJTFOYasi HArPEBATEIbHYIO
cekuuro. bojiee TOro, BApHMaHThI OCYLIECTBIEHHS B COOTBETCTBHH C U300PETEHUEM MOTYT OBbITh
IPOH3BOJIBHO MPHUCIIOCOOIEHBI ISl OBITOBBIX, KOMMEPUECKUX HITH MPOMBIILIEHHBIX

MPUMEHEHUI.

[0082] Hacrosiiee n3o0pereHue ObLIO OMMCAHO BBILIE B TOM, YTO KaCaeTCsl
NPEANOYTHTEIBHBIX B HACTOSIIIEE BPEMsI BADHAHTOB OCYIIECTBIICHUS, ISl TOTO YTOOBI MOTJIO
OBITH MepeaHO MOHUMAaHUE HACcTOosIero n3ooperenusi. OQHAKO CYLIECTBYIOT U Ipyrye
BApUAHThI OCYLLECTBJICHUS, KOHKPETHO HE OMHCAHHBIE B JAHHOM JOKYMEHTE, K KOTOPbIM
NPUMEHNUMO HacTosee n3ooperenue. [loaTroMy HacTosiee U300peTeHue He caeayeT
paccMaTpUBarTh Kak OrPaHUYEHHOE MMOKa3aHHBIMU BapUAHTAMU OCYLLECTBJICHUS, KOTOPbIE

CIEeAyeT CHUTATh UIITIOCTPATUBHBIMU, d HE OrpaHUYIUBAOIIUMU.



DOOPMVIJIA N30BPETEHHA

1. Cucrema aJist cTepuiIn3aluy TeKyUuel cpenbl, coepkalias:

BIYCK IJIA ONIEPATUBHOI'O COCAUHCHUS C HCTOYHHUKOM Tequeﬁ cpeabl O

obecrieueHus Tequeﬁ Cpe€abl BOOJIb ITYTH NTOTOKA AJIA CTCPUIIN3aLIUN CHCTCMOﬁ;

HArpeBaTENIbHYIO CEKLUI0, HAXOISINYIOCS B THAPABINYECKOM COOOIIEHHH C BITyCKOM
Ha MyTH MTOTOKA, IPU 3TOM HarpeBaTeNbHasl CEKLUs HArpeBaeT HAXOASLIYIOCS MO
JABJIEHNEM TEKY4yIO Cpelly BHYTPU Hee BbILIe NPEANNCAHHBIX IOPOTrOBBIX 3HAYEHUN
TEMIEePaTypPbl, JABJIECHUS U MPOAOJIKUTEIBHOCTH BbIIEPKKHU ISl TOCTXKEHUS TpeOyeMoro

YPOBHs CTEPUIIU3ALINY,

TEIUIOOOMEHHUK, COAEPIKAINN NEPBbIA MyThb, PACTIONOKEHHBIH B THAPABINIECKOM
COODINEHNN MEKIy BITyCKOM M HarpeBaTeJIbHOW CeKLIMeH Ha MyTH MOTOKA JJIs
MIPEeABAPUTENILHOIO HArpeBa TEKy4el Cpeabl epes MONaJaHueM B HArpeBaTEIbHYIO CEKLIMIO,
U COAEp KAIIMI BTOPOM MyTh, PACMOJOKEHHBIA MEKy HArPEBATEIbHON CEKLIMEN U
BBIITYCKOM CUCTEMBI Ha ITyTH MOTOKA JJIs1 OXJIAXKACHHs BBIXOAHOT'O MIOTOKA HArPEeBaTEIbHOU
CEeKIL[H MePe BBIXOIOM U3 BBIMYCKA, IPUYEM IIE€PBBII MyTh U BTOPOH MyTh TEINIOOOMEHHUKA

BBITTIOJITHEHBI C BOBMOXKHOCTBIO IIEPEHOCA TEILIOBOM OHEPruu MExXAy HUMH, U

MHOKECTBO KJIaIIaHOB, PACIIOJIOKCHHBIX Ha ITYTHU ITOTOKA, BKJIKOYAsA KJlallaHbl,
PacroJIOKEHHBIC B TOUKaX BITyCKa U BBIITyCKa TEMIOOOMEHHHKA U B TOUKaX BIIyCKa U

BBIITYCKAa HAIPEBATEJIbHON CEKIINH,

MHOYKECTBO JAaTYMKOB, PACIIOJIOKEHHBIX HA MyTH MOTOKA, BKIIIOYAs (a) AaT4UK
JaBJIEHUs, PACTIONOKEHHBII MEXy BITyCKOM H IEPBBIM IyTeM TeriooOMeHHuKa, (b)
JATYUKHU TEMIIEPATYPhI, PACIIONIOKEHHBIE B HATPEBATEIBHON CEKIINU TSI H3MEPEHHUS
TEMIepaTypbl TEKyUel cpesibl BHYTPH Hee, (C) JaTYUK AABJICHHS, PACIIONOKEHHbBIN MEXKIY
BTOPBIM IyTEM TETUIOOOMEHHUKA M BBITYCKOM; U (d) AaTYHK TeMnepaTypbl, PacroNOKEeHHBINA

MECXKAY BTOPBIM IYyTEM TEIUIOOOMEHHNKA U BBIITYCKOM,

(POBOE YCTPOICTBO YIPABICHHUS B ONEPATHBHOM COOOIIEHUHN C MHOXKECTBOM
JATYMKOB AJI1 IPUEMA U3 HUX JAHHBIX U3MEPEHHUH U B ONIEPATUBHOM YIIPABICHUH
MHOXECTBOM KJIANIAHOB [JIs1 IPUBEAEHUS B JE€HCTBHE KJIAMAHOB B YIIPABJISIEMON

MOCJIEIOBATEILHOCTH IJIs1 CONEHCTBUS MOTOKY 4E€PE3 CUCTEMY C OTHOBPEMCHHBIM



yIpaBJI€HUEM MPENMTHUCAHHBIMU NPOPIIMHU JaBJICHUS U TEMIIEPATyPhl B IIpeenax
NPEANICAHHBIX AHANa30HOB AABJICHHS U TEMIIEPATYPBI AJIsl TOCTHKEHUS TPeOyeMOro ypoBHs
creprn3aluy 0e3 HeoOXOAMMOCTH B NOAAEP)KAaHNH (PUKCHPOBAHHOHN TeMIEpaTyphbl UITH
(pUKCHPOBAHHOTO AABJICHUS B MpeAeaX KaKOH-TM00 YaCTH CUCTEMBI, BKJIFOYAs

HarpeBaTCJIbHYHO CCKIIUIO.

2. Cucrema aJisl CTePUIN3ALMK TeKy4uel cpenbl 1o M. 1, OTIUYaroIascs TeM, 4TO
HarpeBaTesibHask CEKLUs COAEPIKUT MOTPY>KHbIE HArPEBATENIU, OPUEHTUPOBAHHBIE COOCHO C

MMyTEM IMOTOKA YEPE3 HArPEBATEIIbHYIO CCKILUIO.

3. Cucrema ans CTEPUIM3ALUU TEKy4el Cpebl MO M. 1, OTIMYaroImasicst TeM, 4TO
HarpeBaTesibHas CEKLUs COAEPKUT KOJJIEKTOP, BBIMOJHEHHbBIN KaK €IMHOE LIEJI0€ C HArPEThIM
KOMIIOHEHTOM MOTOPU30BAHHOI'O F€HEPaTOpa WM MOTOPU30BAHHOTO TPAHCIIOPTHOTO

CpenacTsa.

4.Cucrema Ut CTEpPUITU3ALIMH TEKyUel Cpebl Mo M. 1, OTIUYArOIasCs TEM, YTO

MHOYKECTBO KJIATIAHOB BKJIFOYAIOT:
(a) mepBBIii KJ1anaH MeXAy BIIYCKOM U IIEPBbIM IyTEM TEIUIOOOMEHHHUKA,

(b) BTOpOIi KJIanaH HIKE MO MMOTOKY OTHOCHUTEIBHO MEPBOTO MyTH TEIUIOOOMEHHUKA U

BBILIEC IO IMMOTOKY OTHOCUTEJIIbHO HarpeBaTeanofI CCKLMH,

() TpeTHii KJIanaH HUKE MO MOTOKY OTHOCHTEIbHO HArPeBaTEIbHOM CEKI[UH U BbILIE

IO MOTOKY OTHOCUTEJIBHO BTOPOT'O IMyTHU Tel'IJ'IOO6MeHHI/IKa, u

(d) yeTBepTHIi KJIANIAH HUXKE MO MTOTOKY OTHOCHUTENIHO BTOPOTO MyTH

TEMIOOOMEHHHUKA U BBILIE 110 IMOTOKY OTHOCUTECJIBHO BbIITyCKa.

5. Cucrema st CTEpUIIM3ALUN TEKYYEH CPEbI MO 1. 1, OTIMYAIOIIAsACs TeM, YTO
JOMOJIHUTEIBHO COAEPKUT OXJIAAUTEIBHOE YCTPONCTBO, PACIIONOKEHHOE HA TyTH MTOTOKA

MEXKOY TEIIOOOMEHHUKOM U BBIITYCKOM.

6. Cucrema i CTEPUIM3ALUU TEKy4el Cpebl MO M. 1, OTIMYar0Imasicst TeM, 4TO
JOMOJHUTEIBHO COACPKUT JICHTOUHbIE HArPEBATEINN, IPUCOECAUHEHHBIE HA ITyTH OTOKA
HUKE T10 MIOTOKY OTHOCUTEJIBHO MEPBOTO MYTH TEINIOOOMEHHHKA U BBIIIE MO MIOTOKY

OTHOCUTECIIBHO HarpeBaTeanof/'I CCKIIHMH.



7. Cuctema sl CTEPUIM3ALUN TEKY4€el Cpebl 1O 1. 1, OTIMYA0INascs TeM, YTO
HarpeBaTesibHas CEKLUsl COAEPIKUT MEPErOHHbINA KOMIIOHEHT, PACTIONIOKEHHBIN HA IyTH
IIOTOKA, B KOTOPOM TEKy4asi Cpea UCMaPsETCs PHU MONAaJaHUU B 30HY HU3KOTO AABJIEHUS
BHYTPH HETO, ITPH 5TOM HUCTIAPEHHAsI TeKy4dast cpena COOMpaeTcss B BUIE MPOAYKTa EPErOHKH

B KOHACHCATOPE NEPEN NMPOAOJLDKCHHUEM MTEPEMEIICHNA BHUS 10 ITYTHU IIOTOKA.

8. Cucrema [uisi CTEpHIIM3ALIMN TEKYYEH Cpebl 1Mo M. 1, OTIMYaroImasicsi TEM, YTO
HarpeBaTeNibHAsI CEKLIUS COEPIKUT TeHePaTOpbl TypOYIEHTHOCTH JJIsl CO3MaHUS

TypOyJIEHTHOTO IOTOKA TeKy4el cpenbl BOJIM3H HarpeBarenell BHyTPU Hee.

9. Cucrema sl CTEPUIIM3ALNN TEKY4el Cpebl MO M. 1, OTIMYA0IasCs TEM, YTO
HarpeBaTeNIbHAsI CEKLUS COEPIKUT UCTOYHUK TeTlla, BRIOPAHHBIN W3 TPYIIIBI, COCTOSIIEH U3
JIEHTOYHBIX HarpeBaTesieil, HarpeBaTeNbHbIX CTEPKHEN, OTKPBITOTO IJIAMEHH, TOTPY>KHBIX

Harpesareel, rpajena, MUKPOBOJTHOBOTO U3JIy4EHUsI U COJIHEUHBIX HarpeBaTeNei.

10. Cucrema 11 cTepuiin3aliuy TeKy4del cpepl 1o . 1, oTInYaromascs TeM, 4To
JOMOJIHUTEIBHO COAEPKUT aBTOKJIAB, COEAMHEHHBIN C HAIPEBATENBbHON CEKLUEHN AJIs TpUeMa
BBIXOJISLIErO U3 HEeE NMOTOKA HAXOSALIEHCS MO JAaBJICHUEM TEKy4el Cpebl, PU 3TOM KaMepa
aBTOKJIaBa CONEPKUT 3aMKHYTOE MPOCTPAHCTBO IS Pa3MeLIeHNs1 000pYyAOBaHUs, KOTOPOe
MOJKET OBITh 3aIIOJIHEHO HaXOMALISHCs MO/ JaBJIeHUEM TeKy4ell Cpeoi, IPUHATON 13

HarpeBaTesIbHON CEeKIUU ISl CTEPHIIM3ALUU.
11. Cucrema uist crepriin3allii TeKyued Cpebl, conepskarias:

BITYCK IJIA OMEPATUBHOI'O COCAUHEHUA C UCTOYHUKOM TeKy‘{eﬁ Cpe€anbl aJisd

obecrieveHus: TEKy4el Cpebl BIOJb MyTH MOTOKA sl CTEPUIIN3ALIMHA CUCTEMON,;

HArpeBaTEeNIbHYI0 CEKLUIO, HAXOSIIYIOCS B THAPABINYECKOM COOOIEHHH C BITyCKOM
Ha MyTH [TOTOKA, IPU 5TOM HarpeBaTebHasl CEKLUs HArpeBaeT HAXOASLIYIOCS MO
JABJICHUEM TEKy4yIO Cpelly BHYTPU Hee BbILIE MPEANNUCAHHBIX IOPOTrOBBIX 3HAYEHUN
TEMIEepPaTypPbl, AABJIECHHUS U MPOAOJIKUTEIBHOCTH BBIAEPKKH IS JOCTHKEHUS TpeOyeMoro

YPOBHs CTEPUIIU3ALINH,

TEIUIOOOMEHHUK, COAEPIKAINN NEPBbIA MyTh, PACTIONOKEHHBIN B THAPABINIECKOM
COOOLIEHNN MEKAY BIYCKOM U HarpeBaTeIbHOM CEKIUeH Ha MyTH MOTOKA JUIs

IIPEBAPUTEIbHOIO HarpeBa TeKy4del cpebl epea NonajaHueM B HarpeBaTebHYIO CEKLHIO,



U COZEepKalHi BTOPOH MyTh, PACIIONOKEHHBIM MEKAY HarpeBaTeIbHON CEKLUEH U
BBIITYCKOM CUCTEMBI Ha ITyTH MOTOKA JJIs1 OXJIAXKACHUS BBIXOAHOIO MIOTOKA HarpeBaTeIbHOU
CEeKIL[M MePe BBIXOIOM U3 BBIMYCKA, IPUYEM MEPBbII MyTh U BTOPOI MyTh TEMIOOOMEHHUKA

BBIMTOJTHEHBI C BO3MOXKHOCTBIO IMEPEHOCA TEILIOBOM OHECPTUU MECXKIY HUMU, U

MHOKECTBO KJIAIIaHOB, PACIIOJIOKCHHBIX Ha IIYTU IIOTOKA, IPUIEM MHOXKECTBO

KJIANIAHOB BKJIFOYAET
(a) mepBbIii KJIamaH MEKAY BIYCKOM U NIEPBBIM MyTEM TEIUIOOOMEHHHUKA,

(b) BTOpOI KJIaaH HIDKE MO MOTOKY OTHOCUTEIBHO TIEPBOrO MyTH

TEMIOOOMEHHHUKA U BBILIE 110 MOTOKY OTHOCUTECJIBHO HarpeBaTeanof/'I CEKIINH,

(c) TpeTuii KJIamaH HUXKE MO TTOTOKY OTHOCHUTEIBHO HATPEBATENIbHON CEKINH U

BBIIIEC MO MOTOKY OTHOCUTEJIbHO BTOPOTO IMyTU TGHJ’IOO6M€HHI/IKa, u

(d) yerBepThIil KJIANIaH HUXKE MO MTOTOKY OTHOCUTENIBHO BTOPOTO MYTH

TEMIO0OMEHHHKA M BBIIIE 110 MOTOKY OTHOCUTECJIbHO BbIITYyCKaA,

MHO)KECTBO JATYMKOB, PACHOJIOKEHHBIX HAa MyTH MOTOKA, BKJIIOYast (2) JaTYHK
JaBJIEHUs, PACIIONOKEHHBII MEX/y BITyCKOM H IEPBBIM IyTEM Ter1o00MeHHuKa, (b)
IaTYUKH TEMIEePATyPhl, PACIOIOKEHHbIE B HArPEBATEIbHONW CEKIIUHU [T U3MEPEHUsI
TEMIIePaTypbl TEKy4el Cpenbl BHYTPH Hee, (C) TaTUNK JaBJIeHHsI, PACTIONOKEHHBIH MEXIY
BTOPBIM MyTeM TETUIOOOMEHHHUKA U BBITYCKOM; U (d) gaTuuK TeMnepaTypsbl, pacroI0KEeHHBIH

MECXKOY BTOPBIM IYyTEM TEIUIOOOMEHHHKA U BBIITYCKOM,

U POBOE YCTPOICTBO YIPABJICHHUS B OMEPATHBHOM COOOIIEHUH C MHOXKECTBOM
JATYUKOB IS [IPUE€Ma U3 HUX aHHBIX U3MEPEHUN U B ONEepaTUBHOM YIIPaBICHUU
MHO>KECTBOM KJIANAHOB JJIs1 IPUBEJEHUs B AeHCTBHE KIIANIAaHOB B YIIPaBIsIeMON
MOCJIEI0BATENBHOCTH JIJIs1 COAEHCTBHSI TIOTOKY Uepe3 CUCTEMY C OJJHOBPEMEHHBIM
yIPaBJICHUEM MPEIMTHUCAHHBIMHA MPOQPIIIIMHU JABJICHUS H TEMIIEPATyPhl B IIpeaenax
NPEANICAaHHBIX AHANA30HOB AABJICHHS U TEMIIEPATYPBI IJIs1 JOCTHKEHHUS TPeOyeMOro ypOBHsI
creprin3aniy 0e3 HeoOXOAMMOCTH B OAAEPKaHUH (PUKCHPOBAHHOHN TEMIEPaTyPhl HITH

(pUKCHPOBAHHOTO JIABJICHUS B MPENeIax HarpeBaTeIbHON CEKIIHH.



12. Cucrema 11s CTeprIIM3aLiy TEKyUen cpeanl o 1. 11, oTnuvaromascs Tem, 4to
HarpeBaTeNIbHasI CEKLIUS CONEePIKUT TeHePaTOPhl TYPOYJIEHTHOCTH JUJIsl CO3IAHUS

TypOyJIEHTHOrO IOTOKA TEKYy4el cpeqbl BOJNINM3H Harpesareneil BHyTpU Hee.

13. Cucrema 11 CTepuIIn3aly TeKy4ei cpenbl 1o . 11, oTnuyaromascs Tem, 4To
JOTIOJTHUTEIBHO COJEPKUT aBTOKJIAB, COCIUHEHHBIN C HArPEBATEIbHON CeKLIMeN AJid mpreMa
BBIXOSIIIErO U3 Hee MOTOKAa HaXONALIeCs Mo TaBJIeHHeM TeKy4del Cpebl, IIPH 5TOM Kamepa
aBTOKJIABA COJEPIKHUT 3aMKHYTOE IIPOCTPAHCTBO ISl pa3MeleHns: 000pyI0BaHMsI, KOTOPOe
MOJKET OBITh 3aIIOJTHEHO HAXOSLICHCS MO/ JaBICHUEM TEeKy4el Cpeoi, MPUHSITON 13

HaneBaTeJIbHOﬁ CEKIIUU OJid CTEPUITNU3allUU.

14. Cucrema 11st CTEpHIIM3ALN TEKYUEH CpeAnl 1Mo 1. 13, OTInYaromasicst Tem, 4To
ABTOKJIAB PACIOJIOKEH Ha MyTH MOTOKA HUKE MO MOTOKY OTHOCUTEIBHO HArPeBaTEIbHOMN

CCKIIUU U BbILIC IO MMOTOKY OTHOCUTEJIBHO BTOPOIro NMyTU TEMI000MEHHHKA.

15. Cucrema st cCTepriin3aliy TEKy4el cpenl o . 13, OTauvaromasicss TeM, 4To

ABTOKJIAB COAEPIKUT HArpeBaTEIbHbIN y3€J1 BHYTPH HETO.

16. Cucrema 11s1 cTepriIn3aliy TeKyden cpepl o 1. 11, oTnuyaromascs Tem, 4to
HarpeBaTesibHas CEKLUsl COAEPIKUT MEPErOHHbINA KOMIIOHEHT, PACIIOIOKEHHBIN HA Ty TH
IIOTOKA, B KOTOPOM TE€Ky4asi CpeAa UCHapseTCsl NPy MONaJaHUU B 30HY HU3KOTO JaBJIEHUs
BHYTpPHU HETO, IPU 3TOM HCTIApEHHAas TEKy4asi cpeia COOMpaeTcs B BUAE MPOAYKTA MEPErOHKH

B KOHACHCATOPE NEPEN NMPOAOJLKECHHUEM MTEPEMEIICHNA BHUS I10 ITYTHU IIOTOKA.

17. Cucrema it crepuiin3alivy Tekydel cpensl 1o 1. 11, ornuuaromascs Tem, 4to

IyTh MOTOKA OOPa30BaH M3 XKapOIPOUHOTO CILIABA.

18. Cucrema st CTEprIIM3aLiU TEKyUeH cpeanl o 1. 11, oTauvaromascs TeM, 9to
HarpeBaTeNIbHAsI CEKLIUS COEPIKUT UCTOYHHK TeTlla, BRIOPAHHBIN M3 TPYIIIBI, COCTOSIIEH U3

HHAYKTHUBHOTO TEIIOOOMEHHUKA U MOBEPXHOCTHOT'O TEIIOOOMEHHHKA.

19. Cucrema st cTepriin3aliiy TeKyden cpeasl o . 11, oTauvaromasicst Tem, 4to

MMYyThb MMOTOKA COACPIKUT MapaJlJICIIbHbIC IYTH Y€PE3 HAI'PEBATCIIbHYHO CCKIUIO.

20. Cucrema sl CTEPHIIM3ALIUN TEKYUeH cpeapl no 1. 11, oTnuyaromascs TeM, 4To
HarpeBaTeJIbHasI CEKLIUS BBITIOJTHEHA KaK 4aCTh KOMOMHUPOBAHHON TETUIOBOM U

3HepFeTquCKOﬁ CUCTEMBIL, IPUIEM TemIoCHa0KeHHE AJist CTEPUIU3alU TeKy‘{eﬁ Cpe€abl



o0ecrieunBaeTcs 3a CYET TEIUIOTHI, BEIpaOaThIBAEMOM BHYTPH CUCTEMBI F'€HEpaTopa

3JIEKTPOIHEPT UL

21. Cucrema 111 CTepIIIM3alMU TeKy4del cpeapl 1o m. 11, oTauyaromascs Tem, 4to
HarpeBaTeNIbHas CEKIIMs BBINOJIHEHA KaK €JMHOE LIeJI0€ C COJTHEUHON CHCTEMOMN reHepaliuu
3JIEKTPOSHEPTHH, IPUYEM TEIUIOCHAOKEHUE AJIS CTEPUIIN3ALMN 00eCIeYBAeTCs 32 CUET

TEIUIOTHI, BbIpaOaThIBAEMOM B COJTHEUHON SHEPTETHUYECKON CHCTEME.
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