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TennoreHepaTop MiCTUTb KOPMYC i BCTAHOBIEHY B HbOTO i3 3a30POM TOMKOBY Kamepy 3 KONTIOCHUKOBOIO
peLiTkolo, OTBOPOM 3 ABepudTaMu And nogadi nanuvea Ta nigaysanom. TOMKoBYy Kamepy 4vepes
TENnooOMIHHMK crnony4yeHo 3 TpybonpoBOAOM BiABeAeHHS AMMOBMX rasiB, 3a30p MK KOprMycom Ta
TOMKOBOK Kamepoto Crosy4yeHo 3 TpybonpoBodoM nogadi NoBiTpsA. 3agHsa CTiHKa Koprycy KoTna mae
OTBip A4NA BiaBeA4eHHSA HarpiToro noeiTps. TennoobMiHHUK BMKOHAHO Yy BUrNA4i Habopy BepTUKanbHMX
TpYyOOK, siKi cnony4atoTe NPOCTIP TOMKOBOI KaMepu 3 KONEKTOPOM, MiAKMYeHMM Yepe3 Tpybonposig
BiBEOEHHS OMMOBMX rasiB 4O AMMOBOI Tpybu. Konektop TennooOMiHHMKA PO3MILLEHO y KOpnyci
KOTna 3 3a30pOM, a 3a30p MK KOpPMyCOM KOTMa i TOMKOBOK KaMepok Crofy4yeHO 3 MiKTPYyOHUM
NPOCTOPOM TEMNNOOOMIHHMKA, KU TAKOXK CMOMY4YeHO i3 3a30pOM MiXK KONIEKTOPOM Ta KOpPMycoM KOTna,
00 SKOro nigknioyeHo Tpybonposig nogayi NOBITPA. BHyTpIlWHA MNOBEpPXHs TOMKOBOI Kamepwu
dyTepoBaHa BOrHETPUBKMM MaTepiarioM, MPMYOMY Yy TOMKOBIN KamMepi BUKOHAHO OTBOPW Ans rnopadi
BTOPWHHOTO Ta TPETMHHOro noBiTps. KpiM UbOro, TennooBMiHHUK OCHALLEeHO iHTeHcudikaTopamu
TENnooOMiHy y BUrMAAi 3irHYTUX NNAcTUH, @ 30BHILLHS MOBepxHs TPyd TennooOMiHHMKa ocHalleHa
OPOTOBVM OPeBPEHHSIM TPUKYTHOrO Npodinto.
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KopucHa mogenb Hanexutb A0 TEMMOTEXHIKW, 30KpeMa CTOCYETbCH TenroreHepyro4vmx 3acobis
ONSA HarpiBaHHA NOBITPs, 30Kpema Tux, Lo NpaLoTe Ha TBEpAOMY nanuei: 6iomaci, Byrinni, Topdi Ta
CyMillax pisHux TBepamx nanus.

Bigoma KOHCTpyKLUia TennoreHepaTtopa Ha TBepAoMy nanuei [NaTeHT YKpaiHuM Ha KOPUCHY MoAenb
Ne 67832, MINK F24H 1/46, F23G 5/00, 6ton. Ne 5, 2012 p.], Wwo Mae KOpnyc i BCTAHOBIEHY B HbOMY i3
3a30pOM TOMNKOBY KaMepy 3 KONMOCHWKOBOK PELLITKOK, OTBOPOM 3 ABepusaTaMu Ansa nogadi nanvea Ta
nigoysanom, npu LbOMY TOMKOBY Kamepy 4epe3 TenrooOMiHHMK CMOMy4YyeHo 3 AMMOBOK Tpyboto,
3a30p MK KOpMycoMm Ta TOMKOBOK Kamepor crorydeHo 3 TpybonpoBogoM nogadi MoBiTps, a 3agHs
CTiHKa KOpnycy KOTna Mae€ OTBip Ans BiABeOEHHS Harpitoro nosiTps, MNpUYOMYy TennoobMiHHMK
BMKOHAHO Yy BUrnsagi Habopy BepTukanbHuUX TPybBOK, siki CnoMy4yaloTb MPOCTIp TOMKOBOI kamepu 3
KOMNEKTOpOM, MiAKMYeHM Yepes Tpybonposig BiABeOeHHs AMMOBUX rasiB 4O AMMOBOI Tpybu, npu
LbOMY KONIEKTOp TENMOOOMiHHMKA PO3MILLEHO Y KOpMycCi KOoTna 3 3a30pOoM, a 3a30p MK KOpnycom
KOTNa i TOMKOBOK KaMepow CMOMy4eHO 3 MDKTPYOHUM NPOCTOPOM TenmnoobMiHHMKA, SKUN TakoX
CMNOMy4Y€eHo i3 3a30pOM MiX KONEKTOPOM Ta KOpMycOM KOTMa, A0 SAKOro nigknodeHo Tpybonposig
nogadi MoBiTps, NpMyomy TpyOOMNpoBig BiABEeOEHHSs AMMOBMX ras3iB Ta TpybonpoBig nogadi nosiTpst
BUKOHaHI K "Tpyba-B-Tpyb6i", npuyomy BHYTpIWHA Tpyba cnyXuTb ANs BiOBEAEHHS] OUMY, @ 30BHILLHSA
KinbLeBa - Ans nogadi nosiTps.

Hepnonikom KOHCTPYKLUIT € Te, WO MOXNMBE pyMHYBaHHA MeTaneBol CTiHKM Tonku. Lle nos'a3aHo 3
TAM, WO MOBITPS € TEMSOHOCIEM 3 HU3bKMM KoedpiuieHToM Tennosiggadi, i B pasi HegoCTaTHbOro
BiABE€AEHHS TENmoTW Big NOBEPXHI TOMKU B NMOTIK NOBITPs MOXIMBE NporopaHHa metany. Kpim uboro,
nogaya nosiTPs OAHWMM MNOTOKOM MiA KONOCHWKOBY PELUITKY € HepauioHarnbHOM, OCKINbKM MOXNMBE
HeJonantoBaHHA YacTUHOK nanuea. Cnig TakoXx 3a3HadunTK, WO B AaHi KOHCTPYKLUIT He nepeabayeHo
NPUCTPOIB  ANs  iHTeHcudikauii TennoobmiHy, WO nNpu3BOAUTb A0 3HAYHOI MEeTanoEMHOCTI
TennoreHepatopa. KpiM uboro, B kOTnax Ha TBepAoMy nanuei TEnnooOMiHHMKM 3abpyOHIOTLCS,
TOMy NOBMHHa 6yTn nepeabavyeHa MOXMIMBICTb OUYULLEHHSA CTIHOK.

Hanbinblw OnM3bkuM 3a TEXHIYHOK CYTTHO OO 3anporoHOBaHOrO MPUCTPOK € TemnnoreHepaTop
[naTeHT YkpaiHn Ha kopucHy mogenb Ne 142297, MINK F24H 1/46, F23G 5/00, 6ton. Ne 10, 2020 p.],
O Mae Koprnyc i BCTAHOBIIEHY B HbOMY i3 3a30pOM TOMKOBY Kamepy 3 KONMOCHUKOBOK PELUiTKO,
OTBOPOM 3 ABepudAtaMu Ans nofadi nanuea Ta nigayBanom, Npu LbOMY TOMKOBY Kamepy uyepes
TennoobMiHHMK crnonyyYeHo 3 TpybonpoBoaoM BiABeOEHHS OUMOBMX rasiB, 3a3op MiX KOprnycom Ta
TOMKOBOK KaMepOor CNoflydeHo 3 TpyOonpoBoaoM noAadi NoBiTps, a 3af4HA CTiHKa Kopnycy KoTna mae
OTBip ANS BiABEAEHHSA HarpiToro MoBiTPs, MPMYOMY TennoobMiHHWK BWKOHAHO Yy BuUrnsai Habopy
BEpTUKanNbHUX TPYOOK, siKi CnonyyalTb NPOCTIP TONKOBOI KaMepy 3 KONEKTOPOM, MiAKMHYEHUM Yyepes
TpybonpoBiA BidBeOeHHS AMMOBUX rasie 4O AMMOBOI TPyOu, Npy LbOMY KOMNEKTop TennoobmiHHMKa
pPO3MiLLeHO Y KOpryci KoTna 3 3a30poM, a 3a30p MK KOPMYyCOM KOTNa i TONKOBOK KamMepoko Crosly4eHo
3 MKTPYOHMM NPOCTOPOM TENrnoOBMIHHMKA, SKUA TakoX CrMOoMy4YeHo i3 3a30pOM MiXK KOMEeKTOpoM Ta
KOpNycom KOTMa, OO SKOro MigknioveHo Tpybonposig nodadi nosiTps, NPUYOMY BHYTPILLHSA NOBEPXHSA
TOMNKOBOI KaMepu (pyTepoBaHa BOrHETPMBKUM MaTtepianom, npuyomy y TOMNKOBIN Kamepi BUKOHAHO
OTBOPU AN nofayi BTOPMHHOIO Ta TPETMHHOrO MOBITPS, a TennoobMiHHWMK TennoreHepaTopa
OCHalLleHO iHTEHCUiKaTopaMm TennoobMmiHy y BUrNsiAi ApOToBOI chipani.

Heponikom KOHCTPYKLUii € o6MexeHa edeKTUBHICTbL 3a paxyHOK TOro, L0 B Hil He nepeadayeHo
iHTeHcudikauii TennoobmiHy 3i cTopoHM noBiTps. OCKINbKM MOBITPS € TEMMIOHOCIEM 3 HU3bKUM
KoedilieHTOM Tenmnosigaadi, TO iHTeHcudikauis TennoobMiHy nuwe 3i CTOpoHu rasie He Oyge
poctaTHbo edekTmBHOW. KpiM LbOro, B 3anpOmnoHOBaHI KOHCTPYKLUii B Tpybax BUKOPUCTOBYETLCSH
iHTeHCcHdikaTop y BUrMSAi APOTOBOI chipani, WO Mae AK nepesarn, Tak i Hegonikn. 3okpema B
Cy4acHux TenmnoreHepatopax B Tpybax pansa 306inblUeHHs iHTEHCMBHOCTI TennooOmiHy 6inblie
BMKOPUCTOBYIOTb Pi3HOMaHITHI NNACTUHU: CKPYYeHi HaBKOMO CBOEI OCi, 3irHYTi MAacTUHM TOLWO, WO
Kpalle cebe 3apekomMeHayBanu B Npoueci ekcrnyartadii.

B ocHoBy kOpuCHOI Mopgeni nocTaBneHO 3ajady CTBOPEHHsI TennoreHepatopa, B SKOMYy 3a
paxyHOK BBELEHHA HOBUX KOHCTPYKTMBHUX €MeMeHTIB Ta IXHbOro po3TallyBaHHA [OCAraeTbcs
nigBULLEHHA HadinHOCTI pobOTU TenmoreHepaTopa, NiABULLEHHS iHTEHCUBHOCTI TeMnoobMmiHy B
TENNOOOMIHHMKY.

MocTaBneHa 3agayva BUPILLYETHCH TUM, LLO Y TENnoreHepaTopi, KM Mae Kopnyc i BCTAHOBMEHY B
HbOrO i3 3a30pOM TOMKOBY Kamepy 3 KONTOCHMKOBOK PELLITKOK, OTBOPOM 3 ABepudaTaMmu Ans nopadi
nanveBa Ta niggysBanoMm, npyv UbOMY TOMKOBY Kamepy 4epe3 TenrnooOMiHHUK Crnofny4yeHo 3
TpybonpoBoAOM BifBEOEHHSA ANMOBMX ra3iB, 3a30p MiXX KOPNYyCOM Ta TOMKOBOK KaMepor CMOoSy4eHo 3
TpybONpOBOAOM MoAavi NOBITPS, @ 3af4HA CTiHKa KOpMNycy KOTna Mae OTBip AN BidBEAEHHS Harpitoro
NoBIiTpsi, NPUYOMY TEMNIOOOMIHHUK BUKOHAHO Y BUrMsiAi HAbopy BepTuKanbHUX TPYOOK, siki Cnony4aroTb
NPOCTip TOMKOBOI KAMEPU 3 KONIEKTOPOM, MiAKIMHOYEHUM Yepe3 Tpybonposia BigBeAEHHS AMMOBUX rasis
A0 OMMOBOI Tpybwu, Npy UbOMY KOMEKTOp TennoobMiHHMKA pO3MILLEHO y KOpMnyci KoTna 3 3a30poM,
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a3a30p MK KOPMycOM KOTfa i TOMKOBOK KamMepow CrofydyeHo 3 MDKTPYOHUM npocTopom
TENnNOOOMIHHMKA, SIKMA TaKoX CMOMYYEHO i3 3a30pOM MiXK KOMNEKTOPOM Ta KOpPMycOM KOTna, 4O SIKOro
nigkrtodeHo Tpybonpoig nogadi MNoBITPsi, NpU LUbOMY BHYTPILIHS MOBEPXHS TOMKOBOI Kamepwu
dyTepoBaHa BOTHETPUBKMM MaTepianiom, NpMYOMy y TOMKOBIA Kamepi BUKOHAHO OTBOPW ANd nogadi
BTOPUHHOIO Ta TPETUHHOIO MOBITPA. 3rigHO 3 KOPMCHOK MOoAEN0, TEMNNOOOMIHHUK TennoreHepaTopa
OCHaLLEeHO iHTeHcudikaTopamn TENNOOOMIHY Yy BUrNSAi 3iTHYTUX NIIAcTWH, a 30BHILLHSA NOBEPXHS TPyO
TennoobMiHHMKa OCHallleHa ApOTOBMM OpPeBPEHHSIM TPUKYTHOIO Npodinto.

KopucHy Moaenb NOACHIOTE KPECNEeHHS.

Ha oir. 1 nokasaHo TenmnoreHepaTtop Ha TBEpAOMY ManuBi, Ha ir. 2 nokasaHo 36inbLueHui
dparmeHT Tpybmn TENNO0BMIHHMKA.

TennoreHepaTop MiCTUTb Koprnyc 1 i TONKOBY kaMepy 2 3 KONTOCHUKOBOK PELUITKO 3 Ta OTBOPOM
4 3 pBepusitamu 5 ona nogavi nanuea 6. TonkoBa Kamepa 2 BCTaHOBNEHa B kopnyci 1 3 3a3opom 7,
AKUIA cnony4vaeTbes 3 TpybonpoBoaom 8 nogadi nosiTps. BepxHs CTiHKa TONKOBOT Kamepwu 2 OCHalleHa
TpybyacTum TennoobmiHHuMkoM. Mpu ubOMYy BepTMKanbHi TPybkn 9 TennoobmiHHWMKa crnony4arTb
NpPOCTip TOMKOBOI kamepu 2 3 konektopoM 10, AkuiA nigkntodeHo go Tpybonposoay 11 BiaBedeHHs
ANMOBUX rasiB. MixXTpyOHUI NpoCTip TennoobMiHHMKa CMofly4eHO 3 3a30pOM MiXK KOprnycom 1 koTna i
TOMKOBOK kKameporo 2. 3afHsA CTiHKa Kopnycy 1 KoTna ocHalleHa OTBOpoM 12, 4O SIKOro npuMuKae
cuctema BifBeAEHHS HarpiToro nNoBiTPsl, BUKOHaHa, Hanpuknag, y surnagi gudysopa 13. lMNMigayesano
14 cnony4yeHo 3 aTMocdepoto Yepes oTBip 15 3 ABepusiTamu (Ha KpecneHHi He MokasaHo). BepxHs
YacTuHa MiXXTPYOHOro npocTopy crnosny4deHa i3 3a3opom 16 mix konektopom 10 i kopnycom 1, a HUXHS
YacTMHa - cnony4veHa i3 3a3opomM 7 MiX koprnycoMm 1 Ta TOMKOBOK Kameporo 2. BHyTpilHA noBepxHs
TOMKOBOI Kamepu 2 pyTepoBaHa BOrHETPMBKMM Matepianom 17, kpim TOro, B TOMKOBiA kamepi 2
po3TalLOBaHi OTBOpPM ANs nodadi BTopuHHoro 18 ta TpetuHHoro 19 nosiTps. BepTukanbHi Tpybkn 9
TennoobMiHHMKa BCepeauHi OcCHaleHOo iHTeHcudikaTtopamm 20 TennoobmiHy y BWUrmAgi 3irHyTMX
NNacTvH, a 30BHi - APOTOBUM OpebpeHHAM TpMKyTHOro npodpinto 21.

MpucTpin npautoe TakMm YMHOM. TBepae NanuBo NOAAETLCA B TONKOBY KaMmepy 2 yepes oTBip 4 3
asepuaTamum 5. MNepBUHHE NOBITPS B TOMKOBY KaMepy 2 NOOAETbCHA Yepe3 KONMOCHMKOBY peLUiTKy 3 3
nigayesana 14, Kyan BOHO HaaxoauTb Yepes oTBip 15. BTOpMHHE NOBITPSA Ha rOpiHHA NO4AETLCA Yepes
otBopu 18, a TpeTuHHe - 4Yepe3 oTBopy 19. [IMMOBI rasm 3 TOMKOBOI Kamepu 2 4Yepes BepTUKarsbHi
Tpybkn 9 TennoobmiHHUKA, OCHaLLEeHi iHTeHcudikaTopamu TennoobmiHy 20, HaaxoaaTb A0 KonekTopa
10 i gani oo cnonyyeHoro 3 HUM Tpybonposoay 11 BioBedeHHs AuMoBMX rasiB. Cixe aTMocdepHe
NOBITPSA PYXa€eTbCHA Ha3yCcTpid4 AMMOBMM rasam no Tpybonposogy 8, skui oxonnoe Tpybonposig 11
BiBeeHHs AMMOBKX rasiB i gani obTikae 3 ycix 6okiB konektop 10. Harpite y TpybonpoBogi 8 Ta y
3a3opi 16 mix konektopom 10 i kopnycom 1 NOBITPS PO3AINAETECA HA YOTUPK NOTOKW. [NMepmn NoTik
(HamBinbLWKM) NPoOXoauTb B MKTPYOHWMIA NPOCTip TennoobMmiHHKKa, e OMUBAaE BepTuKanbHi Tpyou 9 i
HarpiBaeTbCs A0 3a4aHOi TemnepaTypu, i Yepes oTBip 12 y 3agHin CTiHui kopnycy 1 Ta gudyysop 13
BMXOAMWTb 3a MeXi TennoreHepaTopa Ha CNOXUBaHHA. [pyrnii NoTik NoBiTPA HagxoauTb B oTBOpY 19
TPETMHHOrO MOBITPS i CNpUsie AonantoBaHHIO ra3onodibHMx cknagoBux AMMOBUWX rasiB, O HE 3ropinu
(Hanpuknapg vagHoro rasy). TpeTin NOTiK NOBITPS HagxoAuTb B oTBOpWM 18 Ans nogadi BTOPUHHOMO
noBiTpsi Haa WapoMm nanuea 6, Wo ropuTb. YeTBepTM NOTIK NigirpiToro NOBITPA No 3asopy 7 Mix
Koprycom 1 i TOMKOBOK Kamepor 2, hyTepoBaHO BOTHETPMBKMM MaTtepianom 17, HarpiBatounch Lie
Oinbwe, ommBae nigaysano 14, Bigbuparoun Big NOro CTiHKK Tenno, Ta Yepes oTBip 12 y 3agHin CTiHUi
kopnycy 1 Ta audy3op 13 BUXOAUTb 3a MeXi TennoreHeparopa 4o Cnoxusada.

OcHalleHHs1 BepTuKanbHuUx Tpybok 9 TennoobmiHHWKa iHTeHcudikaTopamm TennoobmiHy 20 y
BUrNAAi 3irHYTMX NNacTUH A03BONMUTb 36iNbLIMTY iHTEHCUMBHICTb TENNO0OMIHY 3 6OKY AMMOBKX rasiB go
CTiHKM Tpybu, a Takox, B pasi NpMBEAEHHS B PyX iHTEHCUikaTopa, OYUCTUTU BHYTPILLHIO MOBEPXHIO
TpyOM Big 30M0BMX BigknageHb Ta iHWWX 3abpygHeHb. 36inblieHHS NNoLLi NMOBEpXHi TennoobMmiHy
30BHi TpyO 3a OpOTOBOro opebpeHHs TpukyTHOro npodinto 21 i gogaTtkoBa TypOyni3auis NOTOKy B
MDKTPYOHOMY npocTopi  TennoobMiHHWKa OPOTOBUM OpeOpeHHsAM TpuKkyTHoro npodinto 21
[03BOMSAOTb 3HAYHO 30iNbLLMTY TENNO3HIMaHHs 3 Tpyb.

®OPMYJA KOPUCHOI MOZESI

TennoreHepatop, SKMM Mae KOpMyc i BCTAHOBMEHY B HbLOIMO i3 3a30pOM TOMKOBY Kamepy 3
KOIMOCHMKOBOIO PELLITKOK, OTBOPOM 3 ABepusiTamu Afs nogadi nanuea Ta niggyBariom, Mpu LbOMY
TOMKOBY Kamepy 4yepe3 TennooOMiHHMK crnoflydeHo 3 TpybonpoBoAoM BigBEAEHHS OAMMOBUX rasis,
3a30p MK KOpMycOM Ta TOMKOBOK KaMepor CrnoryyYeHo 3 TpybonpoBOAOM nogadi MosiTps, a 3agHs
CTiHKa KOpMycy KOTra Mae OTBip ANA BiABEAEHHS Harpitoro noBiTPs, NPUYOMY TEMnOOOMIHHUK
BMKOHaHO y BurMAAdi Habopy BepTukanbHMX TPYDOOK, SKi CMOMyyarTb NPOCTIP TOMKOBOI Kamepu 3
KONEKTOPOM, MigKIMYeHM Yepe3 TpyOomnpoBig BigBeOEHHs AMMOBMX rasiB 4O AMMOBOI Tpyou, npwm
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LbOMY KONEKTOp TENnnooOMiHHMKa pPO3MILLEHO Y KOpMyci KoTna 3 3a30pOoM, a 3a30p MK KOprycom
KOTNa i TOMKOBOK KaMepow CMOMy4eHO 3 MDKTPYOHUM NPOCTOPOM TennoobMiHHMKA, SKUN TakoX
CMONy4Y€eHO i3 3a30pOM MiXK KOIEKTOPOM Ta KOPMyCOM KOTMa, OO SIKOro nigkmnoyeHo Tpybonposig
nogadi noBiTps, NpPYM LbOMY BHYTPILLHA MNOBEPXHS TOMKOBOI Kamepu dyTepoBaHa BOrHETPUBKUM
MaTepianoM, MpUYOMy Y TOMKOBIN KaMepi BUKOHAHO OTBOPMW ANsl nogadvi BTOPUHHOIO Ta TPETUHHOMO
noBiTpsi, SKWMA  Bigpi3HAETbCA TUM, WO TennooOMIHHWK  TennoreHepaTopa  OCHAaLLEHO
iHTeHCcuikaTopamMn TennoobmiHy Yy BUrMA4i 3irHYTUX MAacTMH, a 30BHILIHS MOBEPXHA Tpyo
TennoobMiHHMKa OCHallleHa ApOTOBMM OpeBPEHHSIM TPUKYTHOIO Npodinto.
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