BuHaxig BigHOCWTBCA 0O €eHepreTuky i Moxe OyTU BMKOPUCTaHWIA NEpPEBaXHO B TOMKaxX NMapoBMX i BOOOIPiNHUX
KOTNiB, B SKMX CMasntoloTb HN3bKOpeaKLinHe BUCOKO30SbHe MUIOBYTiNbHE NanmBo.

Bigomuin cnocib cnanoBaHHA HU3bKOCOPTHOrO MWUIOBYFINBHOrO ManueBa Mo aeTopcbkomy cBigoutsy CPCP
Ne517751, MKB* F23D17/00, npioputeT Big 14.03.77. MNanuBo cnantoloTb B CMiBBICHOMY BUXPOBOMY (hakeni LLMSAXOM
nogadi B TOMKy yepes OAMH NanbHUK TPbOX 3aKpy4eHUX MOTOKIB: Mo nepudepil - ra3oBoro nanuea, y AKOCTi SIKOro
BMKOPWCTOBYIOTb MPUPOAHWI a3, ycepeamnHi Mo OCi - MUIOBYTiNIbHOIo Nanuea, a Mk HUMM - YACTOrO MOBITPSI.

3aranbHYMK O3HaKamy 3a3Ha4eHoro crocoby i pilleHHs, Lo 3asABASETbCH, € Modaya B TOMKY Yepes nanbHuKA
NUNOBYTiNbHOrO i rasonogibHoro nanuea.

IcToTHY Npobnemy B peani3aLji 3a3Ha4eHOro cnocoby CTaHOBUTb HEHaZiNHE 3ananeHHsi NUINOBYTiNbHOro nanvea
i HacTynHe MOro HernoBHe 3ropsiHHA. Lle NOsICHIOETLCA TUM, WO MPU OJHOYACHOMY CMiflbHOMY cnasnoBaHHI Pi3HUX
BUAIB nanuvesa B OOHOMY ManbHUKY Yepe3 PO3XOMKEHHS TXHIX (i3nKo-XiMiYHMX BRacTUBOCTEN peakuis B3aemomil
KUCHIO 3 ra3onofibHyM nanveom e LBuALle peakLii B3aeMOZii KUCHIO 3 NunonodibHMm nanneBom, ocobnmMBO AKLLO
nunonodibHe NanuBo ABMSETHCH BUCOKO30SIbHUM i HU3bKOCOPTHUM.

Bigomuii Takox crnoci6 cnantoBaHHA HU3bKOCOPTHOIO MUIOBYTifibHOro nanvea (Xitati-Xepon Tonku i nansHUKOBI
NPUCTPOI ANst NUNoByrinbHUX koTnis 1980, 62, Ne4, ¢.253-258), y AiKOM), B TOMKy Yepe3 BUXPOBUIA NanbHUK NoaalTb
NUMOBYriNbHY aepocyMilll i YncTe NOBITPS, a yepes MasyTHY (POPCYHKY, po3TalloBaHy MO OCi NanbHWKa nNoGnusy
BOTHEBOrO 3pi3dy, NofalTb pigke nanmeo. MasyTHuIA daken nocTiMHO ropuTb 6Gins yCcTS OCHOBHOMO MWUIOBYTiNIbHOIO
hakena i 3anantoe NUIoBYTifbHY aepoCyMiLLl.

OpHak uer cnocib BuMarae 3actocyBaHHs OedilMTHOrO pigkoro nanuvea i pilleHHs npobnem, 3B'A3aHMX 3 Moro
TpaHCcnopTyBaHHAM i 30epexeHHAM. Kpim Toro, mogada B TOMKy MasyTy BMMarae AogepXaHHs HeobxigHux
napameTpiB B'A3KOCTi i TUCKY, O BUKMNWKAE TPYAHOLLI B OpraHisauii onTuManbHOI aepoaMHaMiku TOMKK i NPUBOAUTL
[0 YCKNagHEeHHs! i TOAOPOXYaHHS YCTaTKyBaHHS i NiABULLEHHIO BUTPAT Ha MOro excnnyaradito.

Ak npotoTnn BUGPaHO cnocib cnanoBaHHA NUOBYriNBEHOrO Nanuea, BiAOMWIA No aBTopcbkomy caigoutsy CPCP
Ne486185, MKB* F23C1/10, npioputeT Big 21.06.71p. Cnoci6 34iMCHIOTE HACTYNMHUM YMHOM: MUMOBYTINbHY
aepocyMiiH nicns po3meny i CyLKW pa3oM 3 BTOPMHHUM MOBITPSIM NoJatoTb Y TOMKY Yepes NPSAMOTOYHI NanbHUKKY, a
Yepes aHarnoriyHi nanbHUKK, SKi po3TalloBaHi 3yCTPiYHO BIOHOCHO MWUMOBYriNbHUX NanbHUKIB, ¥ TOMKY NodarTb piake
4yu rasonodibHe ManvBoO pa3oM i3 BTOPUHHMM MOBITPAM. Y nanbHWKax BigOyBaeTbCs MepeMillyBaHHS Manvea 3
noBiTpsIM | 3anmaneHHs cymiwi, wWo yTtBopunacda. [iBa nanawumx pakena - MUAOBYFNBbHUA | Ma3yTHUA 4K
NUMOBYTiNbHWI | FrA30BWI - CNiBYAAPSAOTLCA B LIEHTPI TONKKW, B pe3ynbTaTi Yoro 4oCAraeTbCs iHTEHCHBHE TypbyneHTHe
nepeMillyBaHHs NMIONOAiOHMX YacToK MixX COBO, MOBITPAM i npoaykTamu ix 3ropsiHHs. OcobnuBicTio cnocoby
ABNAETLCA MOXIMBICTb PErynioBaHHs CNIBBIAHOLWEHHS LUBUAKOCTEN BWUXOQY NanuvBHOI CKNagoBOl i MOBITPA B
nUnoBoMy i Ma3yTHOMy abo ra3oBoMy NarbHUKax, 3aBOsKM YOMY MOXHA 3MiHIOBATU MOMOXEHHSA (OPOHTY 3iTKHEHHS
CTPYMEHIB ANg ogepXaHHSA onTuManbHOT aepoguHaMiky TOMKOBOI KaMmepu B YMOBAX rOpiHHS.

3aranbHMMK O3Hakamy MNPOTOTMMY | TEXHIYHOro pilleHHs, Lo 3asBNAETbCHA, SBNSIOTLCA: CrartoBaHHS
NWMOBYTiNbHOTO Nanuea B TOMUi, NoAaya NUMAOBYTiNbHOrO Nanuea B TOMKy Yepes3 NarbHUK MUIOBYriflbHOro Nanvea,
nogaya B TOMKy ra3onogibHoro nanvea 4Yepes NPSMOTOMHWUIA NanbHUK, PO3TaLLIOBaHWUIA 3YCTPIYHO BIAHOCHO NanbHWKa
NWUMOBYriNbHOrO Nanuea.

OpfHak, po3rnaHyTUiA K NPOTOTMN cnocid Moxe ByTy 3acTOCOBaHWI Tifbku AN ChantoBaHHA BUCOKOPeaKLinHOro
nuNoByrinbHoro nanuea. [pu 3iTKHEHHI CTPYMEHs HW3bKOpeakUiMHOro nWmoBYriNbHOrO nanuveBa 3i CTpyMeHeMm
Ma3yTHOro 4M rasonodibHoOro nanuea NUMoBYriNbHe Nanveo Oyae 3ananoBaTUCH i rOpiTM Ha 3HAYHIM BigcTaHi Big
yCTS nanbHyKa, B OCHOBHOMY Ha PPOHTI 3iTKHEHHS ABOX dhakenis, WO He [03BOoNsE popMyBaTh KOMMaKTHUA baken
FOPIHHS | TUM CaMUM NiABULLNTY e(PEKTUBHICTb TOMKMU.

B ocHoBy BuHaxogy nocTaBneHa 3agaya yAOCKOHamNeHHs BiAOMOro crnocoby crnanioBaHHSA MUMOBYriflbHOro
nanuea, y $KOMY LIMASAXOM MiABWLLEHHS KOMMAaKTHOCTI dakena 3a paxyHOK HabnumxeHHs 30HM 3anarneHHs
MUMOBYTINBbHOTO ManueBa A0 YCTA ManbHWKa MUIOBYriMbHOMO nanvea 3abe3neyyeTbCA MOXIMBICTb edeKTUBHOro
cnantoBaHHsi HU3bKOCOPTHOrO MUIIOBYTiNIbHOMO NanuBea.

MocTaBneHa 3agaya JocaraeTbCs TMM, LLO B Cocobi cnamioBaHHA MUIOBYTifNbHOrO Nanvea, WO BKOYae nogavy
B TOMKY MWMOBYrMbHOrO Nanuea Yepe3 nanbHWK NWAOBYTNBHOrO Nanuea, nogady B TOMKy ra3onogibHoro nanvea
yepe3 NPSIMOTOYHWI Fa30BMI NanbHWUK, PO3TALUOBaHWM 3yCTPIYHO BIAHOCHO ManbHWKa rasonofgibHoro nanuea,
NUOBYriNlbHE NanuMBO MOAAKTb Y TOMKY Yepe3 BUXPOBUW ManbHWK, a TEnnoBY MOTYXXHICTb dhakena npsiMOTOYHOrO
rasoBoOro nasbHWKa BCTAHOBMIOIOTL Yy Mexax 10-15% TennoBoi MOTYXHOCTI dhakena narbHUKa MWIOBYrifbHOIO
nanuea. Kpim Toro, 4epes npsiMmOTOYHMIA ra30BUIA NanbHKK Y TOMKY NOOATh reHepaToOpHUIA ra3 i NoBiTps, 36araveHe
KUCcHem 0o 26-30%.

3a3HayeHi 03HaKku € iCTOTHMMM 03HaKaMm crnocoby, Lo 3asBNAETbCS.

IMpUYMHHO-HACNIOKOBMI  3B'A30K ICTOTHUX O3HaK BWHaxody i TexXHIYHOro pesynbTaTty, WO [JocAraeTbes
(niaBULLIEHHA KOMNAKTHOCTI bakena ropiHHSA 3a paxyHoK NPUOMWKEHUS 30HU 3ananeHHs i ropiHHS MUIOBYTiNIBHOMO
nanuea JO YCTS MasfibHMKa MUIOBYMMBHOrO Manvea), BUPaXaeTbCA B HacTynHoMy. 3ajaya CTIMKOro 3ananeHHs i
NOAasnbLUOro FOPiHHS HW3bKOPEaKLiMHOMO MUIOBYFINbHOMO nanneBa Nobnu3y ycTs nafbHWKa BUPILLYETbCS LUMSXOM
nogayi nanuBHOI MNWNOBYFiNbHOI aepocyMilli Yepe3 BUXPOBI ManbHUKKW, NPOrpiBY 3aKpyyeHOi MUMOBYriNbHOI
aepocymiwi nobnmusy ycTa nanbHUKa OO0 TemnepaTtypu, Lo 3abesnevye ii 3ananeHHs i ropiHHA, WAsSXoM nogadi
BCEpedVHy 3aKpy4YeHOro CTPYMeHSI HM3bKOPeaKUiMHOrO MWMOBYTifIbHOrO ManMBa CTPYMEHSI BUCOKOPeaKLinHOro
nanuea 4Yepes3 NPSIMOTOYHWI ManbHWK, SKWIA 34aTHUA CTBOPUTU AANeKoBiNHUIA CTPYMiHb, O MPOHUKAE BCepeanHy
3yCTPIYHOTO BWXPOBOrO CTPYMEHS Ha MubuHy, [OOCTaTHIO AN 3ananeHHs | FOpiHHSA  HM3bKopeaKuiiHoro
nUoBYrinbHOro nanvea 6esnocepedHbo GiNst ycTa nanbHUKa. Takum YMHOM MPW3HaKKM, LU0 BKMHOYaTb nogadvy B
TOMKY NWMOBYTiNbHOTO Manuea Yepes BUXPOBWUIA MarbHWK MWIOBYrifIbHOrO Manvea, Nnogadvy B TOMKY rasonodibHoro
nanuea 4epe3 MPSAMOTOMHUA Fa30BMW ManbHWK, PO3TALLOBaHWM 3YCTPIYHO BiAHOCHO NanbHWKA MWIOBYriNbHOMO
nanuea, BCTaAHOBMNEHHS MOTYXXHOCTI bakena NPAMOTOYHOrO rasoBOro nanbHWka y Mexax 10-15% Big Tennosoi
MOTYXKHOCTi dhakena nanbHWKa MUOBYrifIbHOro NanMea HaxoAATbCA B MPUYMHHO-HACMIAKOBOMY 3B'A3KY 3 TeXHiYHWUM
pe3ynbTaTom.

JouinbHO Yepe3 NPsSIMOTOYHMIA ra30BMI ManbHUK Yy TOMKY NoJAaBaTW reHepaTopHWIA ras3 i nosiTps, 3baraveHe



KncHem Oo 26-30%,

Hwxye npuBoanTbCs onmc cnocoby, Lo 3asBRASETbCS, 3 NOCUMIMAHHAMW Ha KPECINEHHS, Ha SIKOMY CXeMaTU4HO
306paxeHa ycTaHoBKa Ans peanisadii cnocoby, a Takox NPUKNaay Noro KOHKPETHOTO BUKOHaHHSI.

MunoByrinbHY aepocyMill ficna po3meny i CyLUiHHSA pa3oM i3 BTOPUHHUM MOBITPSM MofaloTb B TOMKy 1 yepes
BMXPOBMWI NanbHUK 2. 3yCTPIYHO Yepes CMiBBICHO PO3TallOBaHWN NPSIMOTOMHMI NanbHUK 3 NoAaloTb reHepaTopHUN
ra3 i noeitpsi, 306aradeHe kucHem [o 26-30%. [NoTyxHicTb hakena 4 NpPSAMOTOYHOrO ra3oBOro nanbHUKa 3
BCTaHOBMOWTbL Yy Mexax 10-15% Big TennoBoi NOTYXXHOCTI dakena 5 nanbHuKa 2 NMMoByrinbHOro nanuea. Npu
poboTi Tonku rasosun daken 4, NPOHMKaYM BCepeduHy 3aKpy4yeHOro nunoByrinbHoro cakena 5, nporpiBae i
3anantoe NWoBYrinbHY aepocymill nobnuay ycta 6 nanbHUKa 2 MUIOBYMIMbHOrO nanuea. Taka B3aemogis OBOX
dakenis 4 i 5 go3Bonse MiABMLLMTM KOMMNAKTHICTb 3aranbHOro dpakena ropiHHa 3a paxyHOK NpUOMAMXKeHHS 30Hu
3anasneHHs i ropiHHA NWMAOBYrINbBHOrO ManMBa A0 YCTS BMXPOBOrO MafbHMKa 2 NWMAOBYFINbHOTO Manvea, Y4uMm
3abesneyvyeTbCs NiaBMLLEHHA ePeKTUBHOCTI CNantoBaHHS HU3bKOCOPTHOMO MWIOBYiflbHOrO NanvMea B TOML; i.

Y HwK4YeHaBedeHi Tabnuui npusBegeLl NpMKnagn KOHKPETHOro BUKOHaHHS Cnocoby, WO 3asBNsAeTbCs.

Tabnvus
[NokasHuku Mpuknag 1 Mpuknag 2 Mpuknag 3
CryniHb 36arayeHHs gyTTs KMcHeM, % 26 28 30 26 28 30 26 28 30
Butpata aytta, MM’ 091[084/079[108]100]| 094 [125]1,16] 1,08
Buxig AMMOBWX rasis, M°/M° 1,70 164|158 183 [1,75| 1,69 | 1,96 | 1,87 | 1,80
TemnepaTypa kanopumeTtpuyHa, °C 1879|1917 | 1951 | 2030 | 2074 | 2114 | 2114|2162 | 2208
BuxpoBun cpaken, Tennosa NoTyXHicTb, % 85,0 | 875|900 | 850 |87,5| 90,0 | 85,0 | 87,5 | 90,0
TennoBa NOTYXHiCTb, MBT 12,8 | 13,1 | 135 | 12,8 | 13,1 | 13,5 | 12,7 | 13,1 | 13,5
MpsimoTo4HUI hbaken, Tennosa NOTyXHictb, % | 15,0 | 125 | 10,0 | 15,0 | 125 | 10,0 | 15,0 | 12,5 | 10,0
TennoBa NOTYyXHicTb, MBT 2251190 (150 (225|190 | 1,50 |2,25| 1,90 | 1,50
Ckrnap reHepaTopHOro rasy

CcO 31,7 39,5 45,5

CC;, 29,0 21,2 24,0

N2 28,5 28,5 17,8

H.O 1.0 1,0 1,0

H, 9,8 9,8 11,7
TennoTa 3ropsiHHs rasy, MOx/m° 5,15 6,14 7,11
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