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(54) YCTAHOBKA A1 BAPOBHULITBA EHEPIOHOCIIB 3 OPFAHIYHUX BIAXOAIB

(57) Pedpepar:

YcTaHoBKa Ans BMPOOHMUTBA €EHEProHOCiiB 3 opraHiyHMX BiOXodiB MICTUTb OiopeakTop, sIKui
rasonpoBOAOM 3 KOMMNPECOPOM 3'€QHaHMN 3 rasrofibAepoM Yepes rigpo3aTBop Ta ocylysBad biorasy,
Tennoytunisatop 36pomxkeHoro cybcTpaty, O6ak-akymynaTtop rapsidoi  BoaW, TENNooBMiHHMK
GiopeakTopa, posgintoBad 36pomkeHoro cybcTpaTy, Hacoc peumpkynsuii pigkoi dasn, dekanbHUMn
Hacoc, npuMarnbHy NOCYAMHY, TENIOreHepaTop ANsl ra3oreHepaTopHOro cnasntoBaHHA 30poaKeHOro
cybcTpaTy Ta TBepauMx OpraHiyHux BigxoAis, ¢inbTp Ana ounweHHs 6Giorasdy Ta abcopbuinHy
XOMOAMINbHY MawuHy Ha biorasi.
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KopucHa wmopgenb Hanexmtb [0 YCTaHOBOK aHaepobHOro 30pomKyBaHHA Ta ChantoBaHHS
OpraHidHVX BiaxofiB, 30Kpema npusHayeHa Ang reHepadii TennoBoi, eNnekTpuyHoi eHeprii Ta Gioraay i
OTPVMMaHHS OpraHiyHux JOOpvMB 3 NUCTH, BiAXOAiB POCAVMHHMUTBA Ta TBapVHHWLTBA, MOGYTOBOroO
CMITTSl Ta iHWKNX OpraHiYHMX Bigxo4iB BHACMigok aHaepobHOro posknagy Giomacu mikpoopraHismamu,
cnantoBaHHsi 6ioMacy i BUKOPUCTaHHSA KiHLEBMX NPOAYKTIB AN NoGyTOBMX Ta NPOMMUCIOBUX NOTPeD.

Biooma yctaHoBka gnst oTpuMaHHs b6iorasy (MaTeHT YkpaiHn Ha kopucHy mogenb Ne 41855, m. kn.
CO2F 11/04. onybn. 10.06.2009., 6ton. Ne 11), wo MicTuTb OiopeakTop, SKMIA ra3onpPoOBOAOM
3'egHaHWA 3 rasronbgepom, a TpybompoBOAOM HarpiToro BUXIQHOro BignpauboBaHoOro cybcrparty
Cnony4yeHun 3 TennooBMiHHMKOM-pereHepaTopoM, SIKUA BWKOHAHWUM y BUrAsdi OBOX €MHOCTEMN,
BKMNaeHWX ofHa B OOHY TakMM YMHOM, LLIO YTBOPEHi ABi po6OYi MOPOXHMHM BHYTPILLHA Ta 30BHILLHA Y
BUrNAAI KinbLeBOro 3asopy, 6ak rapsyoi BOAM, NepemillyBanbHUA NPUCTPIA Yy BUrNA4i Bana i3
3aKpinnNeHnMn Ha HeOMY FHYYKMMM fionaTkamu, LWo po3MilleHunii BcepeavHi 6iopeaktopa, BOOOrpinHUiA
KOTen Ans HarpiBaHHA TEnnoHOCIA, nepwui Ta Apyrui TennoobmiHHMKM, TpybonpoBsia MepexHol
BoaM, 36ipHMK BignpauboBaHOro cybcTpaTy, 3MmillyBad, SKMA OCHALLEHO BOASHOK COPOYKON, LO
3'egHaHa 3 TpybONpoOBOAOM MeEpPEXHOi BOAW, MPUYOMY BHYTPILLHA NOPOXHUHA 3MillyBaya croslydeHa
3 OiopeakTopom Ta 3 GakOM-aKymMynsiTOpOM raps4yoi BoAW, BCTAHOBIIEHO LMPKYMSAUIAHMIA HAcoOC i
TennoobMiHHMK-OCyLlyBaYy OTpMMaHoro biorasy, kv 3'egHaHuii 3 TpPybONpPOBOAOM MepeXHOi Boau i 3
TpybonpoBoAOM [A0AATKOBOI MEPEXHOI BOAM, KPiM TOrO BHYTPILWIHSA MOPOXHMHA TennoobmiHHMKa-
pereHepaTtopa crnosnyyeHa 3 6iopeakTopoM i 3GipHMKOM BignpauboBaHOro cybcTpaTty, a Moro 30BHiLLHS
NopoXXHWHa 3'egHaHa 3 TPyOONPOBOAOM MEpPEXHOi BOAM, KpiM TOro nepLumnin TennoobMiHHMK BUKOHAHO
y BUrMSAi BUHOCHOMO TeNMOOOMiHHMKA, Lo CMOMyYeHWIn 3 ApYrMM TeNNO0OMiHHUKOM.

Heponikom ycTaHOBKM € nepeBuTpaTa CBiKOI BOAM AONS MiATOTOBKA CUPOBWHW, HEOOCTAaTHbO
BMCOKa ePeKTUBHICTb yTunisauii TennoTn 36pomKeHoro cybeTpaTty 3a paxyHOK BUMYCKY 3 YCTaHOBKU
cybcTpaTy BUCOKOT BONOrOCTi | BUKOPUCTaHHSA CBIXKOI BOAW ANs NiAroTOBKM cybCcTpaTy B 3millyBaui.

Ak Hanbnvxumn aHanor BubpaHa ycTaHOBKa Ans oTpuMaHHs 6Giorasy (MMateHT YkpaiHu Ha
kopucHy mogene Ne 70126, m.kn. CO2F 11/04. ony6n. 25.05.2012, 6won. Ne 10), wo Mictutb
DiopeakTop, Akui ra3onpoBOoAOM 3 KOMMPECOPOM 3'€QHAHUM 3 rasronbAepoM Yepes rigpo3aTBop Ta
ocywyBay biorady, TennoyTtunisaTop 36poaXeHOro cybcTpary, 30BHILIHA NMOPOXHMHA SKOro 3'eAHaHa
i3 TpybOMpoBOAOM CBiIXOI BOAW, BOAOMPiiHUIA koTen, 3'egHaHuMm TpybonpoBogamu, obnagHaHUMu
HacocoMm, 3 TennoobMiHHMKOM KOTMOBOI BOAW, SIKMA B CBOK Yepry crofyvyeHui Tpybonposogamu,
obrnagHaHMMKN LMPKYNSUiiHAM HacocoM, 3 6akom-akyMynsiTOpOM raps4voi Boaw, TennooOMiHHMKOM
OiopeakTopa Ta 30BHIWHBOK MOPOXHMHOK 3MillyBaya, po3gintoBay 30pomxkeHoro cybceTparty,
3'egHaHun TpybonpoBOAOM 3 BHYTPILWHBOI MOPOXHMHOK TennoyTunizatopa Ta TpybonpoBogom,
obrnagHaHMM HacOCOM peumpKynsauii pigkoi asn, 3 BHYTPILHLOK MOPOXHUHOK 3MillyBaya, ska
cnony4yeHa TpybonpoBoaoMm, obnagHaHuM ekanbHUM HacoCOM, 3 MPUAMAanbHOK NOCYAMHOL.

Bci Tpybonposoau, Giopeaktop, TennoyTtunizatop, OcyllyBad OTpuMMaHoro 6iorasy, 3miwlyBad,
TpybonpoBoau Ans TpaHCNOPTYBaHHS CybCTpaTy 3ai30fbOBaHi 3 METOK 3MEHLLEHHS TennoBTpaTt B
HaBKOIULLUHE cepefoBuLLLe.

Heponikom Hanbnumxkyoro aHanora € 30iNblLUEeHHA TEXHOrEHHOITO0 HaBaHTAXEHHS] Ha HaBKOMMLLHE
cepefoBMLLE Ta 3aBULLEHI BUTPATWU enekTpOoeHeprii B NiTHIN nepiog 3a paxyHOK TOro, Lo HeoOXiaHi
AOAAaTKOBI [pkepena TennoTu Mig 4Yac 3anycky YCTaHOBKW, BigOyBaeTbCsl CnaritoBaHHSA HaO ULLKIB
Oiorazy Ta nepeBUTpaAYaETbLCHA ENEKTPOEHEPris AN OXONOMKEHHS MNPOAYKUii Ta KOHAWUiIOBAHHS
NpUMILLEHb B NITHIA Nepioa poky.

B ocHOBY KOpuMCHOI Mofeni nocTaBrneHo 3agavy CTBOPEHHSA Takoi YCTAHOBKM AN BUPOOHMUTBA
€HEeproHoCiiB 3 OpraHiyHMX BiOX0AiB, B AKiN 3a paxyHOK BCTAHOBIIEHHS inbTpa ouulleHHst Gioraay,
TennoreHeparTopa AJfia ra3oreHepaTopHOro crnasntoBaHHA BiaxoniB Ta 306pomkeHoro cybecTpaTty nicns
peaktopa i abcopObUuiHOi XOnMoauMnbHOI MawWHW Ha 6iorasi [ocAraeTbCA 3MEHLIEHHS BuTpar
€neKTpoeHeprii y niTHIN nepiod, 3MEHLWEHHS TEXHOreHHOr0 HaBaHTaXEHHS Ha HaBKOSULUHE
cepefoBMLLE Big cCranioBaHHSA Haanuuwkie 0Oiorady, nNiABULLEHHS eHepreTu4Hoi edEKTUBHOCTI
YCTaHOBKW, YTUNI3YIOTbCA HagnuWkM 30pompkeHoro cybcTpaTy Ta TBepAi OpraHiyHi - Bigxoaw,
BiANycKaeTbCsA ToBapHU Bioras, TENNoBa eHeprisi Ta XOroA.

MocTaBneHa 3apjava BUPIWLYETLCA TUM, WO B YCTAaHOBKY AN BMPOOHMUTBA €HEproHociiB 3
opraHiyHMX BigxoAdiB, WO MIiCTUTb OiopeakTop, SIKMA ra3onpoBOAOM 3 KOMMPECcopoM 3'eQHaHWUn 3
rasronbAepoM Yepes rigpo3aTtBop Ta ocywysad biorasy, Tennoytunisatop 30pomkeHoro cybcrpary,
30BHILUHSA MOPOXHUHA SKOTO 3'€dHaHa i3 TpybonpoBoAOM CBiKOI BOAMW, Bak-akyMynsiTop rapsa4oi Boaw,
TennoobMmiHHMK GiopeakTopa, po3gintoBad 36pogKeHoro cyoctpaty, 3'egHaHun TpyObonpoBoAOM 3
BHYTPILWHLOKO  MOPOXHMHOKW  TennoyTtunidatopa Ta TpybonpoBodoMm, o6nagHaHWMM HacOCOM
peumnpKynsuii pigkoi ¢asn, 3 BHYTPILLHbOI NMOPOXHMHOK 3MilLlyBaya, ska crosfydyeHa TpybonpoBoaoM,
obrnagHaHuMm pekanbHMM HacocoMm, 3 MpUAManbHOK MOCYAUHOK BBEAEHO TennoreHepartop Ans
rasoreHepaTopHOro cnasntoBaHHs 30pompkeHoro cybcTpaTy Ta TBepaux OpraHiyHux Bigxodis, LIO
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3'eQHaHWI i3 BHYTPILIHBLOID MOPOXHMHOK TennoyTtunizatopa, 6akom-akymynsaTopoM rapsidoi BOAMW,
TennoobMiHHMKOM GiopeakTopa Ta 30BHILUHBOK MOPOXHWMHOK 3MillyBaya, (PinbTp ANS OYULLEHHS
Oiorasy, 3'egHaHuii 3 ocyllyBaveM Oiorasy i rasronbaepom, Ta abcopbuiiHy XONoannbHY MalnHy Ha
Oiorasi, 3'egHaHy 3 rasronbgepomM Ta TpPyOONpoOBOAOM MOAaBaHHS CBiKOI BOAW B Gak-akymynsatop
rapsidol Boau.

Ha kpecneHHi npeacTaBneHO CXeMy YCTaHOBKM ANs BUPOOHMLTBA €HEProHOCIiB 3 OpraHivyHux
BiaXxoAiB. YCTaHOBKa cknagaeTbcs 3 GiopeakTtopa 1, skuin 3'eaHaHuin TpyoonpoBogammn 3 BHYTPILLHLO
NMOPOXXHMHOL 3MilLyBa4a 2, po3aintoBayem 36pogkeHoro cyberpary 3 Ta rigpo3aTBopom 4.

TennoobmiHHUK GiopeakTopa 5, Bak-akymynaTop rapsyoi BoAM 6 Ta 30BHIWHA MNOPOXHMHA
amiwyBaya 2 3'egHaHi  TpybonpoBogamu, obrnagHaHUMKM  UMPKYRSUIAHUM - HacocoMm 7, 3
TennoreHepaTtopoM 8 Ans rasoreHepaToOpHOro cnantoBaHHA 36poaxeHoro cybeTpaTty Ta TBepaux
OpraHivyHumXx Bigxopnis.

BHyTpilHa nopoxHMHa 3MmillyBaya 2 3'egHaHa TpybonpoBoaoM 3 GakoM-aKymynsiTopoM rapsidoi
Boan, TpybonpoBogom, obnagHaHum dekanbHMM HacOCOM, 3 MpuUAManbHOK nocyauHow 9 Ta
TpybonpoBoaom, o6rnagHaHMM HacocoM peumpkynsauii pigkoi dasm 10, posainioBavyem 30pomKeHOro
cybcTpaty 3.

PosgintoBay 36pomkeHoro cyoctpaty 3 3'egHaHuiA TpyOONPOBOAOM 3 BHYTPILUHBOK NMOPOXHUHOK
Tennoytunizatopa 11, dka B CBOW u4epry 3'egHaHa i3 CUCTEMOW MOAaBaHHA nanuea B
TennoreHepatop 8.

30BHILLHA NOPOXHUHA TennoyTunisaTtopa 11 Ta ocywysay Giorasy 12 3'egHaHi 3 TpybonpoBoaoOM
nogasaHHs cBiXoi Bogn 13 3 Hacocom.

Komnpecop 14 Ta rasronbgep 15, cnonyyeHnn 3 abcopbLuiiHO XONOAMMBHOK MallMHOW 16 ang
BMPOOHMLITBA TEMMOBOI eHeprii Ta xonoay, 3'eaHaHi i3 rigpo3aTtBopom 4 yepes ocywysay biorasy 12
Ta inbTp ANA ounweHHs Big cipkoBogH 17. ABcopbuiiHa xonoaunbHa MallvHa cronyyeHa 3
BaKkoM-akyMynaTopom raps4oi BoOAM 6 Ta 30BHILLHLOK NOPOXHUHOIO TennoyTunizatopa 11.

Bci TpybonpoBoan, Giopeaktop, Tennoytunisatop, OcyllyBad OTpuMMaHoro 6iorasy, 3miwyBay
TEnnoi3onboBaHi.

YcTaHoBKa Npauoe HAaCTYMHUM YMHOM.

CBixunin cybcTpaT 3aBaHTaXyeTbCA 3 NpuiAManbHOi nocyauHu 9 y 3miwyBay 2 HacocoMm, Ae BiH
3MILIYETbCS i3 pigkolo dpakuieto, Wo nocTynae 3 posgintoBada 30pomkeHoro cybectpaty 3 nig gieto
Hacoca peumpkynsuii pigkoi dpakuii 10, Ta Bogoto, sika HagxoauTb i3 Gaka-akymynatopa raps4oi
BOAMN 6.

MigrotoBneHun y amiwyBaudi 2 cybcTpaTt 3aBaHTaxyeTbcs B biopeakTtop 1.

Boga, wo HarpiBaetbca y TennoreHepaTopi 8, sSkui npauloe Ha oOpraHiyHMx Bigxogax Ta
30pompkeHoOMy CyOCTpaTi, LMPKYMNOe 4Yepe3 30BHILHIO MOPOXHWUHY 3MillyBava 2, TennoobMiHHMK
biopeakTopa 5 Ta 3minoBuKK Gaka-akymynatopa 6 nig giero umpKynsauinHoro Hacoca 7.

36pomkeHnn cybetpaTt BigBoauTbCA y posginioBad 3, 3BigkvM BiggineHa pigka dpakuis 3a
AOMOMOrot Hacoca peumpkynsdii 10 noBepTaeTbecs B 3MillyBaY, a 3rylleHun cybcTpaT BiaBoauTbes y
BHYTPILWIHIO MOPOXHUHY Tennoytunizatopa 11, Qe HarpiBae cBiXy Body, WO nodaeTbcA
TpybonpoBogom 13 nig gieto Hacoca.

OTpumanun bGioras 3a gonoMoroto komnpecopa 14 nogaetbcs y rasronbaep 15 vyepes rigposatsop
4, ocywyBay oTpumaHoro biorady 12, sikuii oxonodXXyeTbCsi CBiXKOKW Bogol 3 Tpybonposogy 13, Ta
QiNbTp A4Na ouYMLLEHHS Bif, cipkoBoAHt 17, 3Bigku YacTuHa Giorasy ige Ha abcopbuiiHy XOnoannbHyY
MaLLmMHy 16, o BUpOobnsE TenmnoBy eHeprilo Ta XOMoA.

Ceixa Bopa nicna Tennoytunizatopa 11 nigirpiBaeteca B TennoobmiHHWKY abcopbuinHoi
XONnoaunbHOI MalMHK 16 i nogaeTbca B Gak-akymynaTop rapsiioi Bogn 6. YactmHa 30pomkeHoro
cybcTpaTty 3 Tennoytunizatopa 11 BigBOAMTLCA OIS CnanioBaHHS B TennoreHepartopi 8.

®OPMYJA KOPUCHOI MOZESI

YcTtaHoBKa Onsi BUPOOHMLUTBA €HEProHocCiiB 3 opraHiYHMX BiaxodiB, WO MIiCTUTb BiopeakTop, KWK
rasonpoBOAOM 3 KOMMPECOPOM 3'€4HaHWUI 3 rasronibAepoM Yepes riapo3aTBop Ta ocylysay Giorasy,
TennoytunizaTop 30poakeHoro cybcTpaTy, 30BHILLIHSA MOPOXHMHA AKOro 3'eAHaHa i3 TpybonpoBoaom
CBXOT BOgK, Bak-akymynsaTop rapsyvoi Bogu, TennoobMiHHUK GiopeakTopa, po3gintoBay 30poakeHoro
cybctpaTy, 3'egHaHum TpyboOMpoBOAOM 3 BHYTPILIHBOK MOPOXHUHOKW —TennoyTuiisatopa Ta
TpybonpoBoaom, o6ragHaHMM HAcOCOM PeLMpKynsauii pigkoi ¢asu, 3 BHYTPILHBLOK MOPOXHUMHOK
3MillyBaya, sika crnoslydeHa TpybonpoBoAaoM, obragHaHUM hekarbHUM HacoCoM, 3 MPUIAMAarbHOK
NOCYAMHOI0, Sika BiAPI3HAETBLCA TUMM, WO BBEAEHO TennoreHepaTop [Ansi rasoreHepaTtopHOro
cnanoBaHHA 30poKeHoro cybceTpaTy Ta TBEpPAMX OpraHiyHUX BigxoniB, WO 3'egHaHWMiA i3
BHYTPILLHLOMO NOPOXKHMHOKO TennoyTtunisaTopa, 0aKoM-aKyMynsiTopom rapsa4oi BOAOM,
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TennoobMiHHMKOM GiopeakTopa Ta 30BHILUHBOK MOPOXHWMHOK 3MillyBaya, (PinbTp ANS OYULLEHHS
biorasy, 3'egHaHuii 3 ocyllyBadem bBiorasy i rasronbgepoM, Ta abcopbuiiHy xonoAunbHy MallMHy Ha
Oiorasi, 3'egHaHy 3 rasronbgepomM Ta TPyOONpoOBOAOM MOAaBaHHS CBiKOI BOoAW B BGak-akymynatop
rapsidol Bogu.
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