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YCTPOUCTBO 1 CMOCOB OXNAXOEHWA TEKYYEN CPEQBI

Ob6nactb TEXHUKU, K KOTOPOW OTHOCUTCH M300pETEHNE

N3o0peTeHne OTHOCUTCA K YCTPOWCTBY ANSA OXNaK4EHUS 3aTBepAcBaloLlen B
33JaHHOM JunanasoHe Temnepatyp TeKyyYeh Cpeabl, B 4acTHOCTW, pacnnaea, C
oXnaXkaarwoLwen Kamepon, B KOTOPOWM HaxXOAWUTCA WM 4Yepe3 KOTOPYK MpoTekaet
oxnaxgawwas cpena, u, No MeHbLIern Mepe, ¢ OAHUM TpybonpoBOAOM ANSA TEKy4Yen
cpeabl, MO MEHbLUEN MEPE, YaCTUYHO PacnONOXEHHbIM BHYTPU OXMaaaroLlen Kamepbl.
Kpome TOro, nsobpereHme OTHOCUMTCA K Cnocoly OXNaxieHWs 3aTBepacBalolien B
3ajaHHOM AuanasoHe TemnepaTyp TeKyden cpefbl, B 4aCTHOCTW, pacnnasa,
coaepkaliemy 3Tan nponyckaHus TEKyYeW CpeAbl, MO MEHbLUEN Mepe, 4Yepe3 OAMWH
TpybonpoBoa oxnagutens, npudem TpybonpoBOL OKPY)KEH OXMNaXKaalowen cpeaoun, n

aTan onpegeneHus TemMneparypbl TeKyden cpeabl B obnactn Tpybonposoaa.

CywiHocTb 13obpeTeHud

3apaven nsobpeteHns SBMAETCA YCOBEPLUEHCTBOBAHME yCTpouctea u cnocoba

oxnaxaeHus 3aTBepaeBaloLLen B 3a4aHHOM gManasoHe Temneparyp TeKyyden cpeabl.

3agava pelueHa yCTponCTBOM C MpU3Hakamu, packpbITbiMU B NyHkTe 1 chopmynbi
n3obpeTeHusi, M cnocoboM C npusHakamu, packpbiTbiMM B MNyHkTe 12 chopmynbl.

MpeanoyTUTENbHbIE BapWaHTbl OCYLLECTBIIEHUS pPacKpbiTbl B 3aBMCUMbIX MyHKTax
dopmynbl.

CornacHo u300peTeHuo, NpPeayCMOTPEHO YCTPOWUCTBO ANA  OXNaKAEHUS
3aTBepaeBaolLeN B 3a4aHHOM guanasoHe Temnepatyp TekyyYerh cpefbl, B YacTHOCTMH,
pacnnaesa, C OXMNaXAawLWeW KamMepoW, B KOTOPOW HAXOAUTCA WUNU 4epes KOTOPYIo
npoTekaeT oxnaxgarwowas cpega, u, N0 MEeHbLIEN Mepe, C OAHUM TpybonpoBOAOM ANs
TEKYYeN cpeabl, MO MeHbLIEN Mepe, YaCTUYHO PACMOMOXKEHHBIM BHYTPU OXNaxKgaioLlen
Kamepbl, coaepxaljee, MO MeHbLIe Mepe, OAHO HarpeBaTenbHoe YCTPOWCTBO,

pacnonoxeHHoe BHYTpy Tpybonposoaa.

Mpn OXNaXKAeHUM TEKYy4Mx Cpea, 3aTBepieBalolux B 334aHHOM AuanasoHe
Temnepartyp, HeobxogumoO CTpPOro cneautb 3a Tem, 4ToObl Tekyyas cpeja He
3aTBepgeBana BHYTPUM OXMaguTens, HO oOxnajanacb C COXPaHEHWEM TeEKy4qecTu.
KpUTWUYHO Aake YacTMuHOE 3aTBepAeBaHne, Tak Kak OTNOXEHUS B KOHEYHOM UTOre MOryT
npmueecTtun k 3abusaHunio oxnagutensa. OcobeHHO KPUTUYHO Takoe 3aTBEPAEBAHNE BHYTPU
OXNaAUTENst NPV NMaBfAE€HUA WU, B YACTHOCTU, MPU OXNaKAEHWN pacniaBneHHOW Cepbl.

[na rpaHynMpoBaHusi cepbl ONTUMarbHa Mnojaya elle XMAKOro pacnnaBa cepbl Ha
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dhopmmpoBaTens kanenb Npu TeMneparype, N1llb HEMHOIO NPEBbILIAOLWEN TEMNEPaATYPY
3aTBepaeBaHusa cepbl. OAHako 3TO MOXET oOkasarbCa npobnematnyHbiM B Criyvyae
YpE3MEPHOro MafeHUs TemnepaTypbl BHYTPU OXNaguTens, Tak Kak npu 3TOM crieayet
onacartbCs 3aTBEPAEBaHUSI BHYTPWU OXNAAUTENS W, TEM CaMblM, €0 3aKynopuBaHMs.
N3obpeTeHne npeanaraer cnocob peweHua 3TorM npobnembl, 3akni4varownnca B
MOMELLEHMM HarpeBaTenbHOro YCTPONCTBa BOBHYTPb TPyOONpoBoOAa, NPOXOASLLErO Yepes
oxnadkaawLylo kamepy. Ecnm Tenepb Temnepatypa TeKyvyen Cpeabl, B 4acCTHOCTW,
pacnnaea cepbl BHyTpu TpybonpoBoga ynajeT HWKe 3aAaHHOro 3HadveHus, Oyger
BKITIOYEHO HarpeBaTenbHOE YCTPOMCTBO. Takmm obpa3om, Tekydyas cpeaa BHYTpU
TpybonpoBoga HarpeBaeTcs HarpeBaTerbHbIM YCTPOMCTBOM, YTO MO3BOMSIET HE TOSbKO
NPeAOTBpPaTUTL OTBEPAEBAHME TEKyden cpeabl B TpybonpoBoge, HO M pacTonuTb YXe
obpa3oBaBLUMECS OTNOXEHNSA BHYTPU Tpybonposoaa. YamBuUTeneHbiM o6pasom BeeaeHune
HarpeBaTenbHbIX YCTPONCTB OKa3blBAETCH YPE3BbIYANHO BbIFOAHbIM, B YaCTHOCTU, B TOM
cnyyae, korga HeobxogMmo oxnaxaaTtb pacnnae cepbl. M300peTeHne BhepBble
MO3BOMSET OxNnakzaTtb Cepy AO ONTUMANbHOW ANS FPaHynupOBaHWS TEMMEpPaTypbl, He

onacaachb 3arteepaeBaHNA BHYTPU oXnagutend.

B cnegylowem BapuaHTe OCYLIECTBNEHUS U300peTeHust HarpeBaTenbHoe

YCTPOWCTBO BbINOMHEHO B BUAE HarpeBaTtensHoro Tpybonposoja.

Hanpumep, 4epes HarpeBaTtenbHbll TpybonpoBog MOXeT ObiTb nponyLleHa
ropsidasi Boga unu nap, 4Yto no3BonsieT OYeHb ObICTPO HarpeBaTb TEKYYYIO CPeay BHYTPU

TpybonpoBoga u, npyu HeobXoaMMOCTW, pacTannvBaTh OTBEPAEBLLYIO Cpeay.

B cnegyiowem BapuaHTe OCYLIECTBNEHMS W300pPEeTEHUs HarpeBaTenbHbIN
Tpybonpoesog nmeet U-o6pa3Hyio oopMy U BbINOMHEH B BUAE HarpesBaTenbHOW TPyOku,

BCTaBnsiemon B TpybonpoBsog,.

Hannune U-obpasHoro HarpesaTenbHoM TpyOkm nossonser obecneyntb
LUUPKYNAUUIO, Hanpumep, BOAbI WM Napa B HarpesaTenbHou TpyOke. Hanuune
HarpeBaTenbHOW TPYOKW, BbLIMNOMHEHHOW C  BO3MOXHOCTBK) YCT@HOBKM BOBHYTPb
Tpybonposoaa, nossonset 6e3 npobnem nsrotaenmeaTb U, Npexae Bcero, obcnyxmsarb

N o4nLWLaTh YCTPONCTBO, ONUCLIBAEMOE U30BPETEHNEM.

B cnegylowem BapuaHTe OCYLIECTBNEHMs U300peTeHuss HarpeBaTenbHoe

YCTPOWCTBO BbINOMHEHO B BUAE 3NEKTPUHECKOro HarpeBaTenbHOro CTePXKHS.

OneKTpuYEeCKnA HarpeBarternbHbI CTEPXKEHb Takke No3BonseT ObICTPO N HALEXHO

HarpeBaTb Tekydyl cpegy B TpybonpoBoae W, npu HeobXoAMMOCTM, pacTannusaTb
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3aTBepaeBLylo cpeay. Kpome Toro, anekTpuyeckuin HarpeBaTerbHbIA CTePXXeHb MOXET

ObITb BEIMNOMHEH B BUAE HarpesaTenbHom Tpybkn, BCTaBnsieMon B TpyOonpoBoa.

B cnegylowem BapuaHTe OCYLIECTBNEHUS U300peTeHust HarpeBaTenbHoe

YCTPOWCTBO CHABKEHO 3aBUXPAOLUMM NNAaCTUHAMMW.

3aBuxpsaoLmMe NNacTHbl Ha HarpeBaTeNbHOM YCTPOUCTBE MO3BONAT YNYYLLIWTb
TENNOOBMEH Mexay TPybonNpPOBOAOM M OXIaXaeMOW TEKYYEN CPEeaon, C O4HON CTOPOHI,
N Mexay HarpeBaTerbHbIM YCTPOMCTBOM M TEKY4Y4EW Cpefon, C APYroM CTOpoOHbl. B
pesynbTare ynyudlaeTcsi OXNaXgeHMe W YCKOPSETCA Harpes, KOrga CyLeCTBYET PUCK

3aTBepAeBaHus cpeabl BHYTpU Tpybonposoga.

B cnegytoliem BapuaHTe OCyLLeCTBNEHMS M300peTeHnsa 3aBUXPSIOLLME NNacTUHbI

pacnonoxeHbl Mexay nnevamm U-obpasHon HarpeBaTenbHOW TPyoKu.

3710 nossonseT obecneunTb OYeHb XOPOLUUA TENNOOOMEH MeXAY 3aBUXPAIOLLMMN
nnactTMHamu W HarpeBaTenbHOW TPYOKOM U OLHOBPEMEHHO O4YEHb YCTOMHMBOE
MEXaHMYECKOE KPEMIEHNE 3aBUXPAIOLLMX MMAacTUH Ha HarpesBaTenbHoW Tpybke. Takum
obpasom, 3aBUXpAIOLME NNACTUHbI HAarpeBatTCs BMECTe C HarpeBaTensHOW Tpybkon u,
npv HeoBX04MMOCTU, NO3BONAIOT ObICTPO HarpeBaTb TEKYYYHO cpeay B Tpybonposoge ans

npeLoTBpaLLeHns 3aTBepaeBaHuns.

B cneaytowem BapmaHTe ocywlecTBneHns n3obpeTeHna 3asnxpsaowme nnacTuHbl
pacnonoxeHbl nog yrnom ot 30° go 60°, B yacTtHocTK, 45° kK MOTOKY TEKy4Yen cpeabl B

Tpybonposoae.

Takoe pacnonoXeHne 3aBUXPSIOLMX MNACTMH OKasanoCb OCOBEHHO BbIFOAHbLIM,
TaK Kak no3sonmno obecneyntb XopoLWwnin TeNNOOBMEH Mexay TPybonpoBoAOM N TEKYYEN
cpeaown, ¢ O4HOW CTOPOHbI, a TakkKe MEeXay HarpeBaTenbHOM TPYOKOW, 3aBMXPSHOLLMMU

nnacTMHaMKM U TEKyYEN CPeaon, C APYrorn CTOPOHBI.

B cnegytoliem BapuaHTe OCyLLeCTBNEHMS M300peTeHnsa 3aBUXPSIOLLME NNacTUHbI
npuBapeHbl K HarpeBaTerlbHOW TpybKe WNU  BbIMNOMHEHbI Kak OAHO Lernoe ¢

HarpesaTenbHON TPyOKON.

3710 nossonseT obecnevnTb OYeHb XOPOoLINA TENNOOBMEH MEXAY HarpeBaTenbHOM
TPYOKOM M 3aBUXPSIOLWMMW MAcTUHaMK NPy COXPaAHEHUN CTabUbHOMO MEXaHU4eCKOoro

KpenneHus.

B cnegytowlem BapuaHTe WUCMOMHEHUs M300peTeHns TpyOonpoBOA COAEPXKUT

HECKOIbKO NPSMONUHENHbIX U NMPOXOASLLMX Yepes OXNaXKAaoLLy0 KamMmepy y4acTKOB.
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B 0COBEHHO BbLIFOAHOM BapUWaHTE HECKOMNbKO MPSMOSNIMHENHbBIX Y4acTKOB
TpybonpoBoaa pacrnonoXeHO B OXNaxpawwen kamepe, 4Tobbl MaKkCUManbHO
NCMOMb30BaTb BO3MOXHOCTM OXNaXAaroLlen kamepbl. KPUBONMMHENHbBIE YYaCTKU MEXAY
oTAEeNbHbIMU NPSIMOSNTUHENHBIMN yyacTkamu, HanpoTuB, pacnonoXeHbl,
NPeanOYTUTENbHO, CHapyXW Oxnaxgawoowenhn kamepbl. 3TO  MNO3BONSAET  NErko
yCTaHaBnMBaTb ONMMCbIBAeMoOe N300peTeEHNEM YCTPONCTBO N obecnedunTs, Npexae BCEero,
OecnpensaTCTBEHHbIA A4OCTYn Kk TpybonpoBogam Ansi BO3MOXHOMO  TEXHUYECKOTO

O6CJ'Iy)KI/IBaH na Mnm OYNCTKN.

B cnegyiowem  BapuaHTe  OCYLIECTBNEHUs  U30OpPETEHUs]  HECKONbKO
NPSMOMNUHENHBIX YYaCTKOB PacronoXeHO B OXNaKAaloLWen Kamepe B HECKONbKO CroeB
APYr Hag, Apyrom, npudem, no MEHbLIEN Mepe, OAUNH Crion 06pasoBaH, MO MEHbLUEN MEpE,
ABYMSI  pacronoOXeHHbIMWU  PSAOM  APYr C  APYFOM  MNPSMOMUHEMHbIMU  yYacTkamu
TpybonpoBoga, npuyem ydyactkum TpybonpoBoga COCeAHMX CMOEB PacnonoXeHbl CO

CMeLLeHNeM L pyr OTHOCUTENLHO Apyra.

OTO nos3BonsieT, C OJHOW CTOPOHbl, OYEeHb KOMMAaKTHO pPacrornioXuTb
NPSMONMHENHBIE y4acTkm Tpybonposoga, a C APYron CTOPOHbl, BbiOpaTe Haubonee
ONTMManbHOE pPacnonoXeHNe Ans NPOXOXAEHMS OXMadKAaloLWero BO3Ayxa Wnu
oxnadkaaroLen cpeabl nog NpPsMbIM YrioM K NPSIMONIMHENHBIM y4YacTkam Tpybonposoaa.
Takoe pacnonoxeHvne no3BonsieT m3bexaTb pPacnonoXeHust NPSMONMHENHBIX Yy4acTKOB
Tpybonposoga B aspoaMHaMMYECcKOW TEHW JApyrux ydactkoB Tpybonposoga. 3TO
nossonsieT obecneynTb OYEeHb XOpOLIEE W paBHOMEPHOE OXNaXaalwllee [LeNCTBUE

oxnakaatoLLero Bo3gyxa Unun oxnaxgatoLen cpesbl Ha Bcex y4acTkax Tpybonposoga.

B cneayiolem BapuaHTe OCYyLLECTBNEHUS M30OpeTeHMs Ha BHELUHEN CTOpOHe

Tpybonposoaa, N0 MEHbLUEN MEPE, MECTaMM NMPEeaYCMOTPEHLI oxnaxaawme pebpa.

OTO no3BONSET ynyywnTb TennoobMeH Mexay Oxnaxaalowen cpejon u

Tpybonposogom.

B cneaylowem BapuaHTe OCyLIeCTBNeHUs U300peTeHus oxnaxparowas cpeja

npeacraesnaeT cobon BO3ayX.

Bosayx B kauyecTBe oxnaxgawlenh cpedbl, Kak npaBuno, NerkogocTyrneH U He

HyaaeTtcsi B 06513aTeNbHOM 3aMKHYTOM KOHTYpe oXrnaKjatoLlen cpeab.

B cnepywowem BapuaHTe OCYyLLECTBNeHUs WN300peTeHnss B HarpeBaTeribHyio

TPpyOKy NOAA0T ropsiHyo BOAY U BOASHOW nap.



10

15

20

25

30

35

5

B cneaylowem BapuaHTe OCyLLECTBEHNS M30OpETEHMA HarpeBaTenbHas Tpyobka
BKMIOYAETCA TOMbKO TOraa, kKorga CywecTBYeT pUCK 3aTBEPAEBaHUs  BHYTPWU
Tpybonposoga. B aTom crniydyae npegnovtuteneH ObICTPbIN HAarpeB TEKYYEN Cpeabl, YTOObI
NPeAoTBpPaTUTbL PUCK 3aTBEPAEBaHMSA pacnnasa unu ObICTPO  pacnnaBuTb  YXe
obpasoBaBLUMECS OTNOXEHUS. MIcnonb3oBaHWe ropsiven Bogbl UK ropsvero napa MoxeT

obecneunTb Tpebyembin ObICTPbIN HArpeB HarpeBaTenbHbIX TPYOOK.

B cnepytowjem BapuaHTe OCyLLeCTBMNEHUs U300peTeHns TpybonpoBog UMeeT, no
MeHbLUEA Mepe, OAuH dnaHely, npeAHasHadeHHbI Ana  KpenneHus  dnadua

HarpeBaTenbHOro YCTPOWCTBA.

310 nossondetr ocobeHHO nerko ycrtaHaBnuBaTb HarpeBaTerlbHOE YCTPOWCTBO,
BbINOMHEHHOE, NPEANOYTUTENBHO, B BUAE HarpesaTenbHoW Tpybkn. Hanpumep, dnaHey
TpybonpoBoga  yCTaHaBnMBaKOT B MPOAOIMDKEHMM  MPSIMOMIMHEMHOrO  y4yacTka

TpybonpoBoaa, YTo NO3BONSET NErko BCTaBNATb HarpeBaTenbHOe YCTPOWCTBO.

Kpome TOro, 3agaya Wu300peTeHUss pelleHa Ccrnocobom  oxnakgeHus
3aTBepaeBaolLeN B 3a4aHHOM guanasoHe Temnepatyp TekyyYerh cpefbl, B YacTHOCTMH,
pacnnasa, cogepXalyMM 3Tan NpPOXOXKAEHWUsI TEKYYEH CPeAbl, MO MEHbLUEN Mepe, Yepes
oavH TpybonpoBog oxnagutens, npuyem TpyOonpoBOA OKPYKEH OXNadKkialoLen Cpenoun,
N M3MEpEHMst TEMNEpPAaTypbl TEKyHEeN cpeabl B obnactu Tpybonposoaa, a Takke Harpesa
TEeKyyen cpeabl B TpybonpoBoae HarpeBaTenbHbIM YCTPOMCTBOM, PaCMONOXKEHHbIM
BHyTpU Tpybonposoga, ecnu Temnepartypa Tekydyen cpegbl B obnactm Tpybonposoga

nagaeT Hbke 3ajaHHON TeMnepaTypbl.

CornacHo n3obpeTeHunio, HarpeearTenbHOe YCTPOMUCTBO akTUBUPYHIOT TOMbKO Toraa,
Korga Temneparypa OxnaxgaemMon Tekydyen cpeabl B obnactu Tpybonposoga onyckaeTcs
HWXKe 33afaHHOW OTMETKW, U, TEM CaMbiM, CYLLECTBYET PWUCK 3aTBEPAEBaHUS cpeabl
BHYTPWU TpybonpoBoga. Takum oBpasom, TeEKydylo cpeay, Hanpumep, pacnnas cepbl
oXnaXkaalT O TemnepaTrypbl, HEMHOrMM MpPEBbIAWEN AuanasoH TemnepaTtyp
3aTBEpAEBaHUSa pacnnasa cepbl. JTO BO3MOXHO NULb MNOTOMY, YTO HarpesaTenbHoe
YCTPONCTBO HEMEANEHHO aKTMBUPYETCS U MO3BOMSIET CHOBA PasorpeTb pacniaBneHHYHo
cepy, Korga CyL|eCcTBYEeT PUCK 3aTBepheBaHust cpeabl BHyTpu Tpybonposoaa. Takum
obpasom, onuckiBaemMbin U3oBpeTeHmnem cnocod No3BONAET OXNaxaaTb TEKYUYIO CPey, B
4YaCcTHOCTW, pacnnas, Hanpumep, pacnnas cepbl, A0 TeMnepaTtypbl, HEMHOIMM
NpeBbILALWEN 3a4aHHbIA AnanasoH TemnepaTtyp 3artBepaeBaHns Tekyyen cpegbl. 3To
NO3BONAET 3HAYUTENBLHO YNYULLMTb MOCNeayLwylo 00paboTKy OXNadK4eHHOW TeKyyewn
cpeabl. B cnyyae pacnnaea cepbl MOXHO 3HAYMTEMNBHO YMYYLUWUTb PaHynupoBaHue

pacnnasa cepbl Ha hopmupoBaTene Kanersb.
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B cneapylowem BapuaHTe OCYLLECTBNEHUS M300peTeHns npenycMOTPEHO

co3aHue 3aBUXpPeHuin BHyTpu Tpybonposoaa.

CospgaHne TypbyneHTHOro noToka Tekyyen cpeabl BHYTpU Tpybonposoga
obecneunBaeT XOpOoLYIO nepegadvy Tenna mexay TpybonpoBoaomM U TEKy4Hen Cpepou, ¢
OAHOWN CTOPOHbI, U1 MEXAY HarpeBaTenbHbIM YCTPOWUCTBOM U TEKYYEN CPeaon, C Lpyroun

CTOPOHbI.

B cnegytowem BapuaHTe OCyLLECTBNEHUs U300peTeHus npefycMOTpeH Harpes

3aBUXPSIOLLUX MNACTUH, PaCroNOXEHHbIX Ha HarpeBaTernsHOM YCTPOMCTBE.

3710 nossonseT ewe bbICTpee HarpesaTb TEKy4ylo cpeay BHyTpu Tpybonposoga
npv yrpose 3aTBepieBaHus, Tak kak gobaBrneHne nnowagn 3aBMXPSIOWUX NNacTuH K

nrnowjaamn HarpeBaTenbHOro YCTPOMCTBA YCKOPSIET Tennonepeaavy.

[NepevyeHb dUryp YepTeken

MNpoune npusHakM W npevMyLlecTBa M300peTeHns packpbiTel B opmyne
n3obpeTeHunss, a Takke MOoCneaylLemM OnNncaHuM MNPEeANoYTUTENbHbLIX BapUaHTOB
OCYLLIeCTBIEeHMA U300peTeHns Ha ocHoBaHuM curyp. [py 3TOM OTAEnbHblE MPU3HAaKM
PasnNMYHbIX BapuaHTOB OCYLLECTBNEHUS MOXHO MNPOM3BONbHO KOMOWMHMPOBaTbL APYr C

JPYrom, He BbIXOAS 32 paMKuW HacTosLero n3obpeTteHus. Ha durypax nsobpaxeHo:

durypa 1: NnepBbli BapuaHT OCYLLECTBMNEHUS OMNUCbIBAEMOro nsobpeTreHnem

YCTPOWCTBA, BU MNOA, YrNOM CBEPXY.
durypa 2: Bua cOOKy yCTPOWCTBA, MOKa3aHHOro Ha curype 1.
durypa 3: nnaH B paspese A-A Ha curype 2.

durypa 4. BUL YCTPOUCTBA, WU30OpaXKEeHHOro Ha dwurype 1, B 4acTUYHO

pa3obpaHHOM COCTOSIHUW.

durypa 5: BWA HarpesaTenbHOW TPyOKM Ans YCTPOWCTBA, MOKa3aHHOro Ha

durype 1, nog yrnom ceepxy.

durypa 6: BWA B NfaHe BTOPOW HarpeBaTenbHOW Tpybku Ans yCTPOWUCTBA,

nokasaHHOro Ha churype 1.

durypa 7: BWJ, B NfiaHe HarpesaTtenbHon TPyOku, nokasaHHoW Ha curype 5.
durypa 8: BuA, cOoKy HarpesarenbHOW TPyOKkK, NokasaHHOW Ha durype 5.
durypa 9: CXEMaTUYHOE N300padkeHNe YyCTaHOBKU ANS rpaHyNuMpoOBaHUsA cepbl

C oxnaxgarLmum YyCTPONCTBOM COrNacHO N3obpeTeHunto.
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CeegeHusi, NoATBEPKAAOLLME BO3MOXKHOCTb OCYLLIECTBIIEHMSA U306pETEHUS

Ha durype 1 unsobpaxeHo onucbiBaemoe nsobpeTeHuem yctpouctso 10 Ans
OXNaXAeHNs TEKYYEN CPeAbl, B YaCTHOCTW, pacnnasa cepbl. TeM HE MeHee, YCTPONUCTBO
10 MOXHO MCnonb3oBaTh, HAaNPUMep, Takke ANa 4PYrnX pacnnasoB UMW APYrnx TEKYYNX
cpen, 3arBepaeBalMX B 3a4aHHOM TeMmnepaTtypHOM AuanasoHe. [pymepom apyrnx
TEKYYMX Cpen ChyXaT, Hanpumep, CMeCU TBEpAblX BELWECTB C >KUAKOCTAMW, Tak

Ha3blBaemMble CyCneH3nn.

Yctponcteo 10 cogep)ut oxnaxgarwwyo kamepy 12, orpaHnyeHHyto 60okoBbIMK
CTEHKaMW, AHOM W KpPbIWKOW. B gHe M KpblwKke npesyCMOTPEHbl, COOTBETCTBEHHO,
otBepctva 14, 16 An4a Bnycka BO3Ayxa, NOCPEACTBOM KOTOPbIX Yepe3 OxnaiaioLLlyto
kamepy 12 nponyckatoT oxnaxaarowun so3gyx. BosgyxoayBHble ycTponctesa Ans nogaum

oxnagatoLlero Bo3gyxa He nokasaHbl Ha purype 1 a4ns ynpoLeHns n3obpaxeHus.

Oxnaxgaemyro TEKy4ylo cpeay, Hanpumep, pacnnas Cepbl, BBOAAT BO BMYyCKHOW
koHey 18 Tpybonposoga 20, umerowero GOpMy MeaHapa W OKaH4YMBaKOLEerocs
BbIXOAHbIM KOHLUOM 22. [Npun atom Tpybonposog 20 COAEPXKUT HECKOMBKO MPSMOMMHENHbIX
y4yacTKOB, pacrofioXKEHHbIX BHYTPU oxnaxjawowen kamepbl 12, M HECKOnbKo
KPUBOMMHENHbIX Y4aCcTKOB 24, pacrnonoOXeHHbIX BHE oxnaxgawwen kamepbsl 12. BHyTpn
oxnaxgawwen Kamepbl MNpAMONMHENHbIe Yy4yacTkum Tpybonposoga 20 cHabXeHbl
oxnaxgawwumm pebpamn 26, npeaHasHaYeHHbIMW NS yhyyleHWs Tennonepeaaudu

MeXay OXrazgaroLum BO34yXOM B oxnaxgatoLen kamepe 12 n Tpybonposogom 20.

B kaxkabl npaMmonvHenHbli yqacTtok Tpybonposoga 20 BBeAeHaA HarpeBaTernbHas
Tpybka 28, koTOpas NUWb 4YacTUYHO nokasaHa Ha dwurype 1, U B KOTOPYKO nojaroT
ropsuun nap. Mopsaumi nap noctynaet no Tpybonposogam 30 B HarpeBarernbHble TPYOKn
28. lMokasaHa nuwb 4Yactb TpybonposogosB 30, COEAMHEHHbIX C HEe MNOKa3aHHbIM Ha

courype KOHTYpOM LMPKYNSLuum napa.

Yctponcetso 10 npegHasHayeHo ANs OXNaXAEHUSs TEKYYer Cpenbl, B YacCTHOCTH,
pacnnasa cepbl N A4pyroro pacnnaea, 40 TeMmnepaTtypbl, b HEMHOIO NPEBbILLAIOLLEN
AnanasoH Tewmnepatyp 3aTBEpPAEBaHWS TeKyden cpeabl unuM  pacnnasa. Takoe
oxnaxgeHne Tekyyen cpefbl obecneuymBaloT MPOMyCKaHMEM OXMaxjaroLwero Bo3gyxa
yepes oxnaxgawowyo kamepy 12. lNpn oxnaxgeHnn o TemnepaTtypbl, NUWb HEMHOMO
NpeBbILALLEN JMana3oH TeMnepaTyp 3aTBepAeBaHNsS TEKYYEN Cpeabl, CyLLeCTBYET pUCK
3aTBepAEBaHUsa Tekyyen cpegbl yxe B Tpybonposoge 20 n, Tem cambim, ONOKMPOBKU
Tpybonposoga unM MNOCTYNNEHMA 4YacTUYHO 3aTBEPAEBLUEN TeKydel cpeabl Ha atan

nocnegyrowen obpaboTkun, B 4aCTHOCTN, rpaHynupoBaHus. YTtobbl NpesoTBpaTuTb Takyto
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cUTyaumio 1, TeM He MeHee, MMETb BO3MOXHOCTb OXMaXEeHWs TeKyyen cpeabl Ao
TemnepaTypbl, NMULLIb HEMHOrO NpEeBbILLALLEN JMana3oH TeMnepaTyp ee 3aTBepaeBaHus,
npesyCcMOTpPeHbl HarpesaTernbHble TPyOkn 28. Temnepatypy TeKyden cpeabl 3MEPSAOT Ha
BXOAHOM koHuUe 18 Tpybonposoga 20 n Ha BbIXogHOM KoHue 22 Tpybonposoga. Tam
npeaycMoTpeHbl, COOTBETCTBEHHO, driaHuybl 32 1 34, B KOTOPbIE MOXHO BCTaBUTb 4aTuuK
Temnepatypbl. Ecrnin Temnepartypa Ha BbIXO4HOM KOHLE 22 OMYCKaeTCs HWKe 3ajaHHOoro
3Ha4yeHMs, He MoKasaHHoe Ha burype ynpasnsoLlee YCTPOUCTBO onpeensdeT Hanuume
pucka saresepaesaHusa cpeabl B Tpybonposoae 20. B atom cnyyvae B Tpybonposogbl 30 u,
TEM camblM, B HarpeBaTenbHble TpyOkm 28 nogatoT ropsumi nap, 4tobbl NOAHATH
TemnepaTypy Tekyden cpeabl BHyTpu Tpybonposoga 20 u, TeM CambIM, YCTPaAHUTb PUCK
3aTBEPAEBaHNS U CHOBA pacnnaBUTb OTIIOXEHWUS, BO3MOXHO, y)xe obpasoBaslLUMECs B

Tpybonposoae.

Hannune HarpeBaTenbHbIX kaHanoB  BHyTpu  Tpybonposoga 20 wunu
HarpeBaTenbHbIX TPyOOok 28 No3BONSET 3KCMNyaTnposaTb ONMUCbiIBaemMoe msobpeTteHnem
yctponcteo 10 Takmm obpasom, 4TOObl Temnepatypa TeKyyen Cpepbl, B 4acTHOCTH,
pacnnaea cepbl Ha BbIXOAHOM KoHUe 22 Tpybonposoga 20 HEMHOro npesbiwana
AnanasoH TemnepaTyp 3arBepAeBaHMs Tekyyden cpefbl. Hanpumep, onucbiBaemoe
nsobpeteHnem yctporctso 10 No3BonseT oxnaxgatb pacnnas cepbl HA BbIXOLHOM KOHLE
22 po temnepatypbl 125°C. OnucbiBaemoe mnsobpeteHnem ycrtponctso 10 nossonser
OCYLLECTBUTb 3TO HECMOTPSA Ha TO, YTO Temneparypa 3aTBepPAEBaHNS UM OTBEPKAEHMWSA
cepbl coctasnset ot 117°C go 119°C. Temnepatypa pacnnasa cepbl 125°C ontumarnbHa
ANA nocneaylLwero rpaHynupoBaHna pacnnasa cepbl nNpy nomowm dopmMmpoBarens

Kanenb.

Ha durype 2 unsobpaxeHo onucbiBaemoe usobpeteHmem yctponctso 10, Bua
cboky. Ha durype BUAHO, 4YTO KpPMBONMMHEMWHbIE Yy4acTkm 24 Tpybonposoga 20
pacnonoXeHbl BHE oxnaxgawoowen kamepbl 12 (cm. Tawke dwur. 3). Kaxgbin ns U-
06pa3sHbIX KPUBOSNIMHENHBIX YYaCTKOB 24, pacrnonoXeHHbIX Ha durype 2 crnesa, COeAMHEH
dnaHuem ¢ NpsAMOnMHENHbIM yvacTtkom Tpybonposoga 20 Takum obpasom, 4ToObl ero
MOXHO ObIfIO NErko CHATb AN OYUCTKU UNU NPoBEpPKU. MNO3TOMY BHYTPU OXNaKaaroLlen
kamepbl 12 pacnonoXeHbl TOMbKO NpPAMONMHEWHbIE y4acTkum Tpybonposoga 20. [Mo
cyuwjectsy, Tpybonposog 20 nmeeT opMy MeaHapa, npuyem, kak yxe Obino ykasaHo,
BHYTPM oOxnaxaawowen kamepbl 12 pacnonoXeHbl TOMbKO MNPAMOSIMHENHbIE Y4YacCTKM

Tpybonposoga 20.

Ha durype BnaHbl Tpybonposogbl 30, cnyxawme Ans nogaym ropavero napa mnm

ropsiien BoAbl Ha HarpesaTenbHble TPyOkn 28.
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Ha curype 3 nsobpaxeH Bug B nnaHe cedeHmsa A-A Ha durype 2. BugHa yactb
Tpybonposoga 20, B 4aCTHOCTW, 4acTb, MPUMbIKAKLWa@aA K BXO4HOMY KoOHUy 18
Tpybonposoga. HaumMHas ¢ BXxogHOro koHuya 18, oxnaxkaaemas Tekyyas cpeja cHadvana
OTKNoHseTca Ha 90° 1 nocTynaeT B NepBbIv NPAMONMUHENHBbIN y4YacTok 36 Tpybonposoga
20. 3TOT NpPAMONMHEWHbIM y4acTok 36 pacnonoXeH B oxnaxjawowen kamepe 12 wn
cHabxeH cHapyxu oxnaxgawoowmmn pebpammn 26. N3 npamonvHenHoro yyactka 36
TeKkyyas cpepa nonagaetr B KPUBOMMHEWHbIA y4vacTok 24, oTknoHdetca Ha 180° un
nocTynaet B Cnejylowmn npaMonvHEWHbIN yyacTtok 38 Tpybonposoga 20, KOTOPbIN
CHapyxu Take cHabxeH oxnaxgarowumm pebpammn 26. BHe oxnaxaatowlen kamepbl 12
TeKkyyas cpefa OTKNOHAETCA BBEPX, TO €CTb U3 MNOCKOCTU pUrypbl (CM. Takxe cur. 2),

yTO, pasymeeTcs, He BUAHO Ha durype 3.

BHyTp¥ npamonuHenHoro yyactka 26 Haxogutca nepeas HarpesaTenoHasa Tpybka
40, a BHYTPM NPSMONUHENHOro ydactka 38 — cnegylowas HarpesaTtenoHas Tpybka 42.
HarpesatenbHble Tpybku 40, 42 cogepXar HECKONMbKO PacrnOnOXEHHbIX HA HEKOTOPOM
yAaneHun apyr oT Apyra 3aBuxpsaoomx nnactuH 44, 46. HarpesarenbHble Tpybku 40, 42
OTNNYAaIOTCA  pPacnofioKeHWeM  3aBuxpaloWux nnactuH 44, 46. B vacTtHocTw,
3aBuxpaowme nnactuHbl 44 HarpesarenbHon TpyOku 40 pacnonoXeHbl NoA YrrioMm a K
MOTOKY, NPOXOoAALEMY NO NPAMONIMHENHOMY y4acTky 36 Ha cdurype 3 cnpasa Haneso.
OTOT yron a coctaeBndaeT, npegnodtutensHo, ot 30° go 60°, B 4acTHocTu, 45°.
3aBuxpstowme nnactnHbl 44 obecneunsBaroT 3aBUXpPEHNE TEKYYEN Cpeabl BHYTPU yyacTka
36 Tpybonposoga 20, B YaCTHOCTU, TYPOYMNEHTHbIN NOTOK TEKYYEWN Cpeabl BHYTPU yyacTka
36. B pesynbrare, ynyJywaeTtca nepegada tenna mexay yyactkom 36 tpybonposoga 20,
C OAHOW CTOPOHbI, N MeXAY HarpeBaTenbHOn Tpybkon 40 ¢ 3aBUXPAOLLMMM NNacTUHaAMM

44 n Teky4en cpeaon, ¢ 4pyron CTOPOHLI.

3aBuxpsaowme nnactuHel 46 HarpesaTtenbHon Tpybkn 42 TaKke HanpaBreHbl
NPOTMB MOTOKA, Nnpoxogdaiiero no y4actky 38 tpybonposoga 20 (cur. 3) cnesa Hanpaso.
Yron B, u3mMepeHHbin nofobHO yrny O MPOTMB 4YacOBOW CTPENKW OTHOCUTEMbHO
COOTBETCTBYIOLLEN HarpeBarenbHon Tpybkn 40, 42, B JaHHOM crnyvyae COCTaBndAeT oT
120° po 150°, B yactHocTK, 145°. B pesynbraTe Tekyyaqd cpefa Ha yyactkax 36 v 38
Tpybonposoga 20 BCTpeyaeTcsa C 3aBMXpPAIOWUMN NnactuHamm 44, 46 noa yrnom ot 30°

40 60°, B yacTHoCTH, 45°.

Kpome Toro, Ha curype 3 nokasaHo, uto Tpybonposog 20 cHabxeH dpnaHuamm 48,
50 B ob6nactn, pacnonoXeHHOW BHe oxnaxjawwen kamepbl 12. OnaHupl 48
pacnonoxeHbl Ha durype 3 cnpasa OT oxnaxgarowen kamepbl 12, donaHybl 50 — cnesa

OT oxnaxpgawowen kamepbl 12. Mexay kaxgon napou dnaHues 48, 50 Haxogutca
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NPSMONUHENHbIN y4yacTtok 36, 38, Tpybonposoga 20. Ha dnaHyax 48 moryt ObiTb
3akpenneHbl noaxoaswme dnaHubl 52, 54 HarpeartenbHbiXx Tpybok 42, 40. 3710
NO3BONSAET BbINOMHUTL HarpeBaTenbHble TPyOkn 40, 42 NPAMONUHENHBIMMW, @ TaKkKe Nerko

BCTaBNATb U KpenuTb nx B Tpybonposoae 20.
®naHybl 50 cnyxaT Ans KpenneHns KPMBONMUHENHbIX YHaCTKOB 24.

HarpesatenbHble Tpybkm 40, 42 MOXHO 0COBEHHO nerko obcnyxuBaTtb, B
YaCTHOCTW OuULLaTb, CHAB KPUBOMMHEWHbIE YYaCTKM 24 1 BbIHYB HarpeBaTenbHble Tpyokn

40, 42 n3 Tpybonposoga 20.

Ha durype 4 nsobpaxeHo ycrtponctso 10, nokasaHHoe Ha durype 1, B 4aCcTUYHO
pasobpaHHoOM cocTofHMM. B uvacTHOCTW, CHATbI OOKOBblIE CTEHKW, AHO W KpbIlKa
oxnaxgawwen kamepbl 12, a Tpybonposoa 30 n HarpeBaTenbHble TpyOkm 28 He
nokasaHbel. BHyTpn oxnaxpamowen kamepbl 12 Haxoautcs B obwen cnoxHoctn 10
NPSMONUHENHbIX y4acTkoB Tpybonposoga 20, npyyem BCe 3TN NPSAMONMMHENHbIE YYaCTKn
cHabxeHbl oxnaxaarowmummn pebpammn 26. Ecnm cmoTpeTb CHU3y BBEPX, TO B CamoMm
HWKHEM Croe HaxoauTcsa ABa NPSAMOSIMHENHbIX yYacTka, B CNeaylowem Hag HUM crnoe —
TPV NPSMONNHENHBIX Y4acTKa, PacnosioXeHHbIX APYr psSAom C apyrom. [anee cnegytor
CHOBa fABa MPSAMOMMHEWHbIX Yy4yacTka, Haj KOTOPbIMW CHOBa pPacrofioXeHO Tpwu
NPSMONUHENHbIX yyacTka Tpybonposoga 20 ropusoHTanbHO APYr PSAOM C Apyrom. Takas
KOHCTPYKLMS OTNMYAETCH pacnonoXeHnemM npamMonMHENHbIX yyacTkos Tpybonposoga 20
CO CMeLYeHMeM Aapyr Hag Aapyrom. B pesynbtarte oxnaxjarowun BO3AYX MOXET
NPOXOANTb BOKPYI MPSIMOMIMHENHbIX Y4aCTKOB TpybonpoBoga v Mexay oxnaxgaroLmmm
pebpammn 26, obecneumBas O4YeHb XOPOLUMA TEnnoobMeH Mexay OXnaxiarowmm
BO34YXOM M oxnaxgawwmmn pebpamm 26. [paAMONUHENHbIE YYacTKM BCEX CNOEB
nocrneaoBareflbHO COeAWHEHbl Apyr C ApyroMm. B pesynbrare nonyyaloT eauHbIn n

HepasBETBMNEHHbIN NYTb 4BUXEHUS MOTOKA Yepes oxnaxaatoLlyto kamepy 12.

Kak nokasaHo Ha dwurype 4, npsmonuHenHble ydvactkm Tpybonposoga 20
pacnonoXeHbl BHYTPU OXNaaawllen kamepbl 12, a KPUBONMMHEWHbIE Yy4acTkn 24,

HanpoTMB, CHapyXu oxnaxaatoLen kamepbl 12.

Ha durype 5 nsobpakeHa HarpesaTenoHasa Tpybka 40, nokasaHHas Ha durype 3.
HarpesatenbHas Tpybka 40 nmeet dnanHey 54, nocpescTBOM KOTOPOro oHa (Cm. cur. 3)
kpenutca k cdnaHuy 48 Ttpybonposoga 20. HarpesatenbHas Tpybka 40 coaepxut U-
obpasHbli HarpeBaTtenbHbil Tpybonposog 60, MMeEWUW fBa PacrnonoXeHHbIX Ha
HEKOTOPOM YyAaneHuu Apyr oT gpyra nneda. Mexay nneyamum HarpeBaTenbHOro

Tpybonposoga 60 pacnonoxeHbl 3aBMXpAlOME nNNacTuHbl 44, KOTOpble, Kak Yyxe
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yNOMMHaNocCk, HanpasneHbl NpoTMB notoka. Ha cBobGOAHbIX KoHuax oboux nnev
HarpesatenbHoro Tpybonposoga 60 Haxogatca coeguHuTenbHble dnaHybl 62.
CoeanHuTenbHble dnaHubl 62 coeauHeHbl ¢ Tpybonposogom 30 (cm. cour. 1 u dur. 2),
crnyxawmm Ans nogadn B HarpesarenbHbl TPybonposog 60 ropsyen Boabl UNn ropayero

napa.

Ha durype 6 nsobpakeH Bug B nnaHe HarpesatenbHOn Tpybkn 42, nokasaHHOW Ha
durype 3. Kak yxe 6bino ckasaHo, HarpesartenbHas Tpybka 42 BbINONMHEHA WAEHTUYHO
HarpesatenbHon Tpybke 40, 3a UCKMNIOYEHMEM PACTIONOXEHNS 3aBUXPAIOLLMX NNACTUH 46.
3aBuxpstowme nnactuHbl 46, NogobHO 3aBMXPAIOLWUM nnactuHam 44 HarpesaTenbHOW
Tpybkn 40, pacnonoxeHbl Mexzy nnedamm HarpesartenbHoro Tpybonposoga 60 u
3aKpenneHbl Ha HWX, Hanpumep, ceapkon unu nawmkon. OTNUYaETCa TOMbKO Yron, nog
KOTOpbIM  3aBuXpdlOLMe nnactuHbel 44, 46 COeAMHAIOTCA C  COOTBETCTBYOLLUM
HarpesaTtenbHbiM Tpybonposogom 60, B pesynbTarte 4Yero 3asuxpsowue nnactuHbl 44,
46 Bceraa pacnonoXeHbl NPOTUB NOTOKA TEKy4en Cpefbl HAa COOTBETCTBYIOLLEM y4yacTke

Tpybonposoga 20.
Ha durype 7 nsobpaxeHa HarpesatenbHas Tpybka 40 (cm. dour. 5) B nnane.

Ha curype 8 nsobpaxkeHa HarpesatenbHas Tpybka 40, nokasaHHada Ha durypax 5
n 7, sua cboky. B aTom pakypce BUAHO, YTO 3aBUXPSIOLNE NNacTUHbl 44 pacnonoXeHbl
MeXay nnevyamn HarpesartenbHoro Tpybonposoga 60. 3aBuxpdAwowme nnactuHbl 44,
Hanpvmep, npvnasHbel WNW NpPUBapeHbl K HarpesaTtenbHomy Tpybonposogy 60, 4yTO
nossonser obecneunTb  XOPOLWIYK  Tennonepegady Mexzgy  HarpeBartenbHbIM
Tpybonposogom 60 u 3aBumxpsioWwmMMM nnactuHamm 44. 3aBuxpsiowyme nnacTuHbl 44,
nofobHO 3aBMXPSAIOWMM NnacTtuHam 46 HarpesatenbHOW TPyOku 42, cnyXar He TOmnbKo
ANA co3fgaHua BUXPEBOro notoka B Tpybonposoge 20, HO U AN OAHOBPEMEHHOW
nepegayn TEnnoBOM 3HEpPrun HarpesatenbHoro Tpybonposoga 60 Tekyyenm cpeje,

npotekatowlen B Tpybonposoge 20.

Ha durype 9 cxematnyHoO M3006padkeHO YCTPOWCTBO 62 ANS rpaHynMpoBaHUS
cepbl. OnucbiBaemoe m3obpeTeHmem ycTponctso 10 AnNa OXNaKAeHWa pacrnnabBrneHHOW
cepbl SIBNSAETCH 4acTblo 3TOro ycrpouctsa 62. Pacnnas cepbl NOAroTaBnmMBaeTcs
YyCTPOUCTBOM 64, He NoKasaHHbIM B AeTansax Ha durype 9. Temneparypa aToro pacnnasa
cepbl coctaendet okono 150°C. Pacnnae cepbl nepekaumBaldT Hacocom 66 Ha
onucbiBaemoe un3obpeteHmem yctponcteo 10. Temnepartypa pacnnasa cepbl 150°C
CMULLKOM BbICOKa AN ONTMManbHOW paboTbl rpaHynupyowero ycrpoucrsa 68. [Ona
obecneyeHmss BBICOKOrO Ka4vecTBa rpPaHyn UM BbICOKOA MPOMYCKHOW CNOCOBHOCTU

rpaHynupyloero ycTpoructsa 68 onTMManbHa Temnepartypa pacnniaBreHHON cepbl
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125°C. lMoatomy pacnnae cepbl nponyckaloT yepes yctponctso 10, ytobbl oxnaguTtb
pacnnae cepbl Ao Temnepartypbl 125°C. lNpn 3Tom Temnepartypy pacnnasa cepbl
n3mepsoT B Touke 70 (Bbie No NOTOKY OT ycTporctsa 10) n B ToUke 72 (HUKE NO NOTOKY
oT yctpounctea 10). Ycrponcteso 10 cogepxut, kak Obino onncaHo paHee, OXnaaatoLLyto
kamepy 12, yepes koTopyto Npoxoaut Tpybonposog 20. Yepes oxnaxaatoLyto kamepy 12,
B HanpaBneHwn CHW3y BBEPX Ha durype 9, nponyckawT OXNnaKaalomi BO3AYX MNpu
NOMOLLM BO34YyXO4YBHOMO yCTponctea 74. Bo3gyxoayBHOE YCTPOMCTBO 44 npuBOAUTCS
Asuratenem 76 1 BcacbiBaeT OXNaxgaroLmMn BO3AYX Yepes BO3aYyLWHbIN dunbTp 78. Haa
oxnaxgawwen kamepon 12 pacnonoxeH knanaH 80, no3sonslOWMA, npwu
HeoBXOAMMOCTI, OrpaHMYMBaThb NN GNOKMPOBaTL MOTOK OXNaXJatoLero Bo3ayxa yepes

oxnaxaaroLyro kamepy 12.

B npamonuHenHbix ydactkax Tpybonposoga 20, kak yxe 6bino ckasaHo,
pacnonoXeHbl HarpesartenbHble TPYOKK, nossonsawowme npn HeobXxoAMMOCTM NOAOrpeThb
pacnnae cepbl B Tpybonposoge 20. lMogaya ropsyero napa B 3TW HarpeBaTerbHble
TpyOKkM nnu oTBeAEHUE ropavero napa ns HarpesaTenbHbiX TPYOOK nokasaHbel Ha durype
9 cxematnmyHo cTpenkamu 82, 84. TouyHOe CTpoeHMe HarpeBaTtenbHbIX TPyOOK W
Tpybonposoga 30 Ana nojauyn ropayero napa unu ropayen Bogbl yxe 6bino onucaHo

BblLLE B CBA3WU C hurypamm 1 n 2.

Hwke yctponctea 10 nO HanpasreHWIO ABWKEHUS NOTOKA OXNaXAEHHbIW A0
Temnepatypbl 125°C pacnnae cepbl HanpaenawT ApyruM Hacocom 86 Ha
chopmuposatens 88 kanenb. [pn 3Tom Hacoc 86 HeobA3aTeneH N MOXET OTCYTCTBOBAaTb.
dopmmposatene 88 kanenb COAEPXUT BpalaroLMNCa NepdPOpUPOBaHHbBIA HapYXXHbIN
BGapabaH 90 wn penky 92 C (POpPCYHKaMn, MNPUMbIKAOLYIO K BHYTPEHHEW CTOPOHEe
Hapy)xHoro 6apabaHa 90. Yepes penky 92 ¢ opcyHkamu pacnnas Cepbl NPOAaBnmBaroT
yepes Bpawjarominca HapyxHeli 6apabaH 90 Takum obpasom, UTobbl Ha BpaLjaoLemMcs
HapyxkHom 6apabaHe 90 obpasoBblBanMCb Kannu pacnnaBneHHOW cepbl. 3TU Kannm
pacnnaBneHHON Cepbl BbIKNaAbIBAOTCA Ha PAaCMONOMXEHHYD MO NEPUMETPY CTanbHYHO
neHty 94, Bpawarwwyca B HanpasfeHuM, yKasaHHOM CcTpenkon 96, BOKPYr ABYX
B6apabaHos 98, 100. BHytpu dopmmposatens 88 kanenb nNpPeayCMOTPEHbI
HarpeBaTenbHble kaHanbl 102, npegHasHaveHHble AN NOAAEPKaHUA TemnepaTtypbl
dopmuposartend 88 kanenb W, B YaCTHOCTWU, HaxodALWEroca B HEM pacnnasa cepbl Ha
ypoBHe okono 125°C, To ecTb ANA NpefoTBpaLLEeHNsa 3aTBepAeBaHUA pacnnasa cepbl yxe

BHYTpU popmuposaTend 88 kanenb.

Kannn pacnnaBneHHOM cepbl, OCaKAEHHblE Ha CTanbHyw nonocy 94,

3aTBEpPAEBaAlOT Ha cTanbHoW nonoce 94, noka BEepXHAS BETBb CTanbHOW nonocbl 94
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TpaHcnopTUpyeT nx criesa Hanpaso (Ha durype 9). CtanbHyto nonocy 94 oxnaxaaroT
CHM3Y pacnbinuTenbHeiMn opcyHkamm 104, 106. Ha oTtknoHsowem GapabaHe 100,
Haxogsawemca Ha durype 9 cnpasa, kannu pacnnaBfieHHON Cepbl 3aTBEPAEBAOT B BUAE
rpaHyn n moryT 6biTb CHATbI B obnactu oTknoHswowero 6apabaHa 100 co cranbHoOm
norockl 94 cHumaLwmm HoxxomM 108, nocre yero NoCTynaroT B HanpaeneHuu crpenku 110
Ha aanbHenwyo o6paboTky, Hanpumep, ynakosky. Hag dopmuposaTtenem 88 kanenb u
cTanbHom nornocon 94 umeetca konnak 112, npegHasHayYeHHbIn Ans NoAASpXKaHus

NMOCTOSIHHOW TeMnepaTypbl Hag CTanbHOW nonocou 94,

Tak kak pacnnaBneHHasa cepa nocTynaeTr Ha dopmupoBaTenb 88 kanenb npwu
Temnepatype 125°C, dopmuposatens MoXeT pabotartb B ONTUMarbHOM AWanasoHe
Temnepatyp, a rpaHynupytoLiee yCTpoucTso 68 MoxeT pabotatb C BbICOKOW NPOMYCKHOW

CNOCOBHOCTLIO, npon3Boada, B TO Xe BpeM4A, rpaHyrbl O4eHb BbICOKOro Kavecrtea.

Utobbl npepotepatutb 3abuBaHme yctpouctea 10 un obecneuntb nogady
pacnnasa cepbl Npu Temnepatype 125°C Ha dopmuposatens 88 kanenb, Temneparypy
N3MEpSIOT, N0 MeHbLUen mepe, B Touke 72 Tpybonposoga 20, pacrnonoXeHHOW HuXe
yctponctea 10 no HanpasneHuio noToka. Ecnn Temnepatypa pacnnasa cepbl B TOUKe 72
HWKe 3ajaHHOro 3HaveHus, Hanpumep 125°C, He nokasaHHoe Ha urypax ynpasnsioLlee
YCTPOWUCTBO MHULUUPYET nojady ropayero napa B Tpybonposog 20 no HarpesaTenbHbIM
Tpybkam, 4Tobbl MakcumanesHO ObICTPO HarpeTb pacnnas cepbl BHYTpY Tpybonposoga 20
4O Temneparypbl, NpM KOTOPOW MOXHO He onacaTtbCsd OTBEPAEBAHUA BHYTPU
Tpybonposoga 20. B To e Bpemsa He nokasaHHoe Ha urypax ynpasnsioLlee yCTponcTBo
MOXET, Hanpumep, perynupoBatb KOMUUYECTBO OXNaXKAalLlero Bo3gyxa nyTem
ynpasnennsa gsuratenem 76 BO34YXOAYBHOro ycrtpouctsa 74 u / wnu knanaHom 80.
MpenmyLecTBO NpPeayCMOTPEHHbLIX W30OpPEeTEHNEM HarpeBaTternbHbIX TPYOOK BHYTPU
Tpybonposoga 20 3aknio4aeTcs B TOM, YTO OHWU NO3BOMSAIOT OYeHb ObICTPO perynuposartb
TemnepaTtypy pacnnasa cepbl B Tpybonposoae 20 u Aaxe pacnnaeBnsaTb Yxe

obpa3soBasLUMeCs OTNOXeHUs BHYTpY Tpybonposoga 20.

OnucbiBaemoe n3obpeteHnem yctponctso 10 AnNs oxnadkaeHusa pacnnaBfeHHON
cepbl Ha urype 9 OKpy>KEHO MYHKTUPHOW NNHMEN. OTO YKasblBAET Ha TO, YTO YCTPOUCTBO
10 aBnseTca CbeMHbIM MOAynem ycTpouctsa 62. B 4acTHOCTU, MOXHO NpPeayCMOTPETb
KoHTponnep 6onee BbICOKOro YpOBHA ANSA YNpaBneHnsa yCTPOUCTBOM 62, koTopbi ByaeT
Tawke ynpaenaTb yctpoucteom 10. B npeacraBneHHOM BapuaHTe OCYyLeCTBMNEHUS
yctponctBO0 10  ocHawleHO COBCTBEHHbIM  LeHTpanbHbiM  KOHTponnepom 120,

ynpaBnsawLwWmMMm B KOHEeYHOM wutore paboton ycTtpomctBa 10 n obecneumsaroum
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nogaep)xaHne 3agaHHoON TemnepaTtypbl TEKyYen cpeabl, NOCTynuBLUEN B ycTponcTteo 10,

Ha BXOAE U3 3TOro YCTPOMUCTBA.

Onsa atoro koHTponnep 120 npuvHMMaeT BXOAHble cuUrHanbl OT Agartyukos 70, 72
Temnepatypbl. KoHTponnep 120 obpabartbiBaeT 3TW CurHanel TemnepaTtypbl U B
3aBMCUMOCTU OT pesynbTata WHUUUWPYET ABuratenb 76, NpuMBOAALMN BO34YXOAYBHOE
YyCTPOUCTBO 74 ans oxnaxgawouwero sosgyxa. Kpome Toro, koHTponnep 120 Takke
ynpaenaet knanaHom 80 Ha Bbixoge oxnaxgawowen kamepbl 12. KoHtponnep 120
No3BONAET YNPaBnATb MOTOKOM OXNaXKAarloLero Bo3jyxa Yepes OXNaXKaatroLlyo kamepy
12 B 3aBMCMMOCTU OT TemnepaTypbl, UsMepeHHon aatdmkamu 70, 72 Temnepatypbl. B
HOpManbHOM pexume paboTbl perynupoBaHne TemnepaTypbl Ha gatdnke 72, TO eCTb Ha
BbIxoae ycTponctea 10, ocyLecTBNAT TONbKO N3MEHEHNEM KONUYECTBA OXNaKaaroLlero
BO34yXa, MNPOXOASLLEro 4epes oxnaxjawwyro kamepy 12, To eCcTb MNoCpeacTBOM
perynupoBkun Asuratens 76 v knanaHa 80. Tonbko nocrne TOro, Kak W3MepeHHas
JaTuMkom 72 Temnepartypa YnageT HwKe 3aAaHHOW OTMeTKW, Oyaer BKMIOYEHO
HarpeBaTenbHOE YCTPOMCTBO B TpybonpoBoae oxnaxaawwen kamepbl 12, koTopoe
MOXET COAepXaTb 3MNEKTPUYECKUe HarpeBaTellbHble CTEPXKHU WNU HarpeBaTerbHble
Tpybkun, kak ObiNO ONMCaHO B CBA3W C BapvaHTamMu OCYLLECTBIIEHUSA, MOKa3aHHbIMU Ha
durypax 1-8. B HarpeBatenbHble TpyboONpoBOAbl, BbINOMHEHHbIE B  BUAE
HarpeBaTenbHbIX TPYOOK, NOAAIOT ropsyYnin Nap, YTO CXemMaTU4HO rnokasaHo Ha durype 9
cTpenkamu 82, 84. MNMogady ropsayvero napa Takke UHULUNPYET LeHTpanbHbI KOHTPONNep
120, npuyem B Lensax HarnsaHOCTM NpoYne HeobxoAMMble KnanaHbl U Apyrue ycTponucTea

He nokasaHbl Ha durype 9.

CornacHo n3obpeTeHuto, HannumMe ueHTpanbHoro koHTponnepa 120 nossonser
nony4nTb yctpoructso 10, KOTOpble MOXET ObiTb WUCNONb3OBAHO B BWAE MOAYNA MU He
HyXgaeTcs B npoueccope 0Oonee BbLICOKONO YPOBHSA Ana obecneyeHus 3agaHHOW

Temneparypbl TEKyYen cpefbl Ha CBOeM BbIXOAe.
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®OPMYIIA N3OBPETEHUA

1. YCTPOWUCTBO ANS OXNaXAEHUSs 3aTBepaeBalollen B 3ajaHHOM JuanasoHe
TemnepaTyp TeKy4yen cpefbl, B YaCTHOCTU, pacnnasa, ¢ oxnaxgawowen kamepon (12),
B KOTOPOW HaxoguTCA UNN 4epe3 KOTOPYIO NPOTEKaeT oxnaxaawowlas cpeaa, W, no
MEHbLLUEN Mepe, ¢ ogHuMM Tpybonposoaom (20) Ans TekyyYen cpepbl, N0 MeHbLUEn
MEpe, YacCTMYHO  pPacrofioKEHHbIM  BHYTPW  oxnaxaawwen kamepbl (12),
oTnnyaioweecs TeMm, YTO TMPeaAyCMOTPEHO, MO MEHbLIeW Mepe, OfHO

HarpesaTenbHOe YCTPOUCTBO, pacnonoXxeHHoe BHyTpu Tpybonposoaa (20).

2. YcTponctso no n. 1, oTnuvyaroLeecs TeM, YTO HarpeBaTenibHOe YCTPOWCTBO

BbINONHEHO B BUAE HarpesaTenbHoro Tpybonposoaa (60).

3. YcTponcTeo no n. 2, oTnnyaroLeeca Tem, YTO HarpesaTenbHbIn Tpybonposoa
(60) nmeet U-obpasHyto dopmy 1 BbINONHEH B BUAE HarpesatenbHon Tpybkum (28, 40,

42), sctasnaemon B Tpybonposog (20).

4. YCTponCTBO NO n. 1, oTnuyaroLlieeca Tem, YTo HarpeBarerbHOe YCTPOWCTBO

BbIMONMHEHO B BUAE 3NEKTPUYECKOro HarpesaTtenbHOro CTepXXH4.

5. YCTpoWCTBO, MO MeHbLUe Mepe, MO OLHOMY W3 NPeAblayLUX MyHKTOB,
oTNnM4YaroLLieecss TeMm, YTO HarpeBaTernbHOEe YCTPOWCTBO CHAbXEHO 3aBUXPSAIOLLUMU

nnactuHamu (44, 46).

6. YcTtponctso no n.n. 2 mnm 3 1 5, oTnnyaloweecs Tem, 4YTO 3aBuXpsowmne
nnactuHel (44, 46) pacnonoxeHbl mexgy nneyamu U-obpasHoro HarpesBaTernbHOro

Tpybonposoga (60).

7. YctpouctBo no n.n. 5 wvnm 6, oTnuyaroweeca Tem, 4YTO 3asBMxpsiowme
nnacTtuHel (44, 46) pacnonoxeHbl Takum obpasom, 4Tobbl Teky4as cpeaa nocrynana

Ha 3aBuxpsaoLue nnactuHbl (44, 46) nog yrnom ot 30° go 60°, B YyacTHocTu, 45°.

8. Ycrpoucteo no n.n. 5, 6 unu 7, oTnvyarowjeeca TeEM, YTO 3aBuxpsoue
nnacTuHel (44, 46) npyMBapeHbl NN NPUNasHbl K HarpeBaTenNbHOMY YCTPOWUCTBY UNU

BbINOSHEHbI KaK OHO Liernoe ¢ HarpeBaTenbHbIM YCTPOWCTBOM.

9. YCcTponCTBO, MO MEHbLUEN Mepe, NO OZHOMY W3 MNpeablayLmnX MyHKTOB,
oTnuyaroeecsa tem, uyto Tpybonposog (20) coaepKUT HECKOMNBKO MPAMOSTMHENHbIX U

NPOXOAALLMX Yepes oxnaxjaroLlyo kamepy (12) yuactkos (38, 36).
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10. YcTtpoucTtso no n. 9, oTnMyaroLeecs TeM, YTO HECKOSbKO NMPSMONMHENHbIX
yyactkoB (36, 38) pacrnonoxeHo B oxnaxgawowen kamepe (12) B HECKONMbKO CNOEB
APYr Hag Apyrom, NpuYem, No MeHbLuen mepe, OguH crion obpasoBaH, NO MEHbLUEN
Mepe, ABYMSI PaCrnonoXeHHbIMU PSLOM APYr C APYFOM MPSMOMNMHENHBIMU yYacTkamu
(36, 38) Tpybonposoga, npuyem yyactkm TpybonpoBoga COCEAHMX CROEB

pacnonoXxeHbl CO CMELLEeHNeM A pyr OTHOCUTENbHO Apyra.

11.  YcTpoucTso, MO MeEHbLIEW Mepe, MO OAHOMY M3 NpPeablayLiux MYyHKTOB,
oTnnyaroLieecs Tem, YTOo Ha BHeELWHen cTtopoHe Tpybonposoga (20), N0 MeHbLUEN

Mepe, MecTamu NpesyCcMoTPEHbl oxnaxgarowme pebpa (26).

12.  YCTPOWCTBO, NO MeHbLUE Mepe, MO OLHOMY W3 MPeAblayLMX MNYHKTOB,

oTnM4yaroLLeecs TeM, YTO oxXrnaxgaroLlas cpega npeacrasnseT cobon Bo3gyX.

13. YcTpouctso, MO MeEHbLIEW Mepe, MO OAHOMY M3 NPeablayLiux MYyHKTOB,
oTnM4yaroLeecsa Tem, YTo B HarpesarernbHbl Tpybonposog (60) nogatoT ropsvyo Boay

Wnn BOASHOW nap.

14. YcTpoWCTBO, MO MEHbLUEW Mepe, MO OAHOMY M3 NpPeablayLux MYyHKTOB,
oTnuyatoweeca tem, 4to Tpybonposog (20) MMeET, N0 MeHbLLEN Mepe, OAMH dnaHey
(48), npepHasHayeHHbIM AN kpennewus dnaHya (52, 54) HarpesBaTenbHOro

YCTPOWCTBA.

15. Cnocob6 oxnaxaeHust 3aTBepaeBalollen B 3a4aHHOM  JuanasoHe
TemnepaTtyp TeKyyen cpeabl, B YaCTHOCTW, pacnnasa, coaepXawun atan
NponyckaHua TEKy4Yewn cpefbl, N0 MeHbLIen mepe, uvepes oguH Tpybonposog (20)
oxnaxgarowero ycTtpoucrtsa, npuvyem Tpybonposoa (20) OKpyKeH oxnaxgaroLien
Cpeaon, n atan U3MepEeHna TEMNepaTypbl TeKy4yen cpeabl B obnactm Tpybonposoaa
(20), oTnuyaowMNCA TeM, 4YTO MPEAYCMOTPEH 3Tan HarpeBa TeKyyew cpenbl B
Tpybonposoge (20) nocpeACTBOM HarpeBaTenbHOrO YCTPOWCTBA, PAaCMOMNOMKEHHOro
BHYTpK Tpybonposoaa (20), npu onyckaHum TemnepaTypbl TEKyYen cpeabl B obnactu

Tpybonposoga (20) Hwke 3agaHHOW TeMnepaTypbl.

16. Cnocob no n. 15, oTnnyaowmncsa Tem, 4to BHyTpy Tpybonposoga (20)

C0O30aT 3aBUXPEeHNA.

17.  Cnocob no n.n. 12 unu 13, oTnuyaroLwunca Tem, Yto NPeayCMOTPEH Harpes

3aBUXPAOLLMX NNACTUH (44, 46), pacnonOXeHHbIX Ha HarpeBaTeNbHOM YCTPOUCTBE.
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