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(57) Pedpepar:

KoakcianbHui nna3moBui NanbHWK A58 CnantoBaHHS cvMporo Giorady Ta yTunisoBaHOi BOAW MICTUTb
Kopnyc, enexkTpoau, LWo NigKmYeHi o JKepena XUBMEHHS, NOCTINHI MarHiTn, Mmarictpane nogaBaHHs
NoBIiTpsl, reHepaTop BOASHOro TymaHy, MOBITPSHI KaHanu 3 rBUHTOBOKW TpaekTopietn. Kopnyc
nanbHWKa cknagaeTbcs 3 ABOX 3'€AHAHMX YacTuH, nepLua 3 KX BUKOHYE POb MNEPLUOro 30BHILLIHbOMO
ernekTpoaa, BUKOHaHa i3 eneKkTponpoBigHOro Matepiany, Apyra YacTvHa KOpnycy BUKOHaHa y BUrNsagi
NMOPOXHUCTOro UMNiHApa i3 AieneKkTpuyHoro AiamarHiTHoro matepiany. Ha 30BHiLLHIA noBepxHi apyrof
YaCTUHW KOPMYCY KOaKCianbHO BCTAHOBMNEHO Meplwni MNOCTIMHUIA MarHitT, nepLnn BHYTPILLHIA
erneKkTpo KoakcianbHO po3TalloBaHUM B KOPMNYCi NanbHUKa i NPUKPINNeHnin ogHUM KiHLeM 0o apyrol
YacTuHu kopnycy. [lo apyroro KiHUSA MepLoro BHYTPILWHBLOro enekTpoaa npukpinneHo nischepuyHnin
KoHUeHTpaTop. [OBITPsHI KaHanu 3 rBUHTOBOKO TPAEKTOPIE0 BUKOHAHI Ha 30BHILLHIA MNOBEPXHI
nepLloro BHYTPIWHBLOro ernekrpoga. lNanbHUK MICTUTL OPYrMin MOCTINHWIA MarHiT, SKUA KoakciarbHO
BCT@HOBIIEHUA 30BHi [PYroro 30BHILUHbLOrO €ernekTpoAa, APYrMi BHYTPIWHIN  enekTpon, SKWM
pO3TalloOBaHMI KOaKCianbHO BCEPEAUHI APYroro 30BHILLHbOrO enekTpona i Mae 3 ogHoro 6oky gopmy
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3aroCTpPeHoro KoHyca, a 3 iHWoro 60Ky MPUKPINIIEHNA OO eNeKTPOi30oNsLiNHOT BTYNKN, LMKIOH, BXiA
AIKOro 3'eQHaHoO 3 kamepoto TpaHcdopmalii cuporo Giorasy, a Buxig - 3 nepwmM BXigHUM naTpyoGKoM
KOprnycy narnbHuWKa.
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BuHaxig Hanexmutb OO ranysi eHepreTuku i MOXe 3aCTOCOBYBaTMCb ANA CnasoBaHHA Nanusea B
TENnoeHepreTUYHNX YCTaHOBKaX i, 30Kpema, CTOCYETbCA MPUCTPOIB ANs reHepauii nnasmoBoro
CTPYMEHS, MOCUMEHOr0 MarHiTHUM Monem.

BuHaxig cnpsmoBaHuii Ha BupilleHHs npobnemu edeKTUBHOrO BUKOPUCTAHHSA BYrNeBOAHEBUX
pecypciB Ta BWCOKOrO BMICTy 3abpygHIOOYMX PEYOBUH B iCHYHOUMX TEXHOMOrisiX ChnarntoBaHHS,
30Kpema, BMKOPUCTAHHA $K nanuBa HeobpobneHoro 6iorady 3 MeTaHTEHKY Ta OuYULLEeHMX Bia
HEePO3UYMHEHNX OOMILLOK i BONOKOH, 3HE3apaXXeHMX CTIYHMX BOL.

Bigomnii nnasmoBuii nanbHuk [[MateHT CN 219222419 U, ony6n. 20.06.2023, kn F23D 14/02], wo
MICTUTb KOpMyC nanbHWKa, KinbLe aHoda i KaTOOHWM CTpWKEHb, KOpPMyc nanbHUKa (OYHKUIOHYE SK
Kamepa 3ropsiHHs1 i Mae BMYCKHi OTBOPW ANA NOBITPS Ta nanuea, po3nunoBay CTUCHEHOro MOoBITPA,
KU TaKoX MiQKIOMEeHUI OO0 BOOOMPOBOAY, BXi4 NOBITPS 3'€gHaHWA 3 O4HOCTOPOHHIM KflanaHoM i
NponopuiHMM KnanaHoM Ta naporeHepyl4yol Tpyborw. AHOOHE Kinbue Ta KaTOOHWA CTPUXKEHb
PO3MilLleHi Y Kamepi 3ropsiHHs, 3'€4HaHi 3 pyLWiMHMM MeXaHi3MOM ANs perynoBaHHS BiACTaHi MiX
HUMMN.

Heponikamn uboro nnasMoBOro nanbHUMKa € CKMNagHe KOHCTPYKTUBHE pIlLeHHA 3 MNpuMBOOOM
peryrnioBaHHs BiACTaHi MK aHOOHUM KiflbLEeM Ta KaTOOHMM CTPWXKHEM, LWO YCKNagHKE WNoro
ekcnnyarauilo y pasi nonomku. KOHCTPYKTUBHE pilLEeHHS MO aHOAHOMY CTPWXKHIO He 3abesnevye
(HPOPMYyBaHHS MHOXWHHMX PO3PSAIB, WO MOXe MPUBECTM A0 HEpPiBHOMIPHOrO HarpiBaHHs rasoBoi
cymiwi Ta HeogHopigHocTi nnasmu. Kpim TOro, peanisauis reHepatopa napv 3a [JOMOMOrOH
PO3MNUNEHHSA CTUCHEHOMO MOBITPS BUMarae CKNagHuWX eNeMEHTIB, Takux K KnanaHu, Tpyou, aatymku
TemnepaTypu i TUCKY, KOHTpornep PLC i enekTpomMarHiTHi KnanaHu.

Y npoueci po3nunneHHst CTUCHEHOrO MOBITPSt HEMOXITMBO A0CAITU OYyXe APiOHMX po3MipiB kpanenb
BOAMW, WO YTBOPIOKOTL napy. Lie Mmoxe BNAUHYTU Ha AKICTb TyMaHy Ta MOro 3gaTHICTb 40 Nra3MoBOro
3ropsiHHS.

Bigomun aHanor [Homep mixHapogHoi ny6nikauii WO 2023048693, ony6n. 30.03.2023], cnocib
crnanioBaHHs BOAHEBMICHOI CyMiWi 3 CyxOl Mapolw pasoM 3 BYrMEBOAHEBMM ManuvBOM, SKWR
34INCHIOITE 3a 4ONOMOrok O6rafHaHHS, WO MICTUTb TEMforeHepaTop, KOpPNyCc SKOro Mae napoBy
COpOYKY, BMKOHaHY MpWHAWMHI 3 4YOTMPbOX MOB'A3aHMX MK CODOI CeKuin. YcepeawHi kopnycy
BCTAHOBMEHO NanbHUK AN nogadi Cymilli Cyxol mapu, BOOHIO i KMCHIO B KaMepy 3ropsiHHS, SKuin
noB's3aHn TpybonpoBogaMy 3 CeKLUi€ld MNapoBOi COPOYKM, [KEpernom npupodHoro rasy Ta
NoBITPONPOBOAOM CTUCHYTOro noBiTpsi. KpiM TOoro, Ans NigrotoBkW A0 CnantoBaHHA PigKMX Cymillen
BiAxof4iB pasoM 3 NanvBOM MNPUCTPIN Ma€E EMHICTb ANA HaKOMWYEHHS PIgKUX BiAXOAiB, MOB'A3aHy
TpybONpoBOAOM 3 iHAYKUIMHUM MigirpiBayem, BUXiA SIKOro MOB'A3aHWIA 3 CEKLiE0 MapoBOi COPOYKM.

Heponikamu aHanora € 3Ha4Hi eHepreTUyHi BUTpaTK Ha BriacHi noTpebu i3 3abe3nedeHHs npouecy
cnanoBaHHA | Benuki Tennosi BTpaTM 3 BUKUOHUMM rasamu. KOHCTpyKuis po3paxoBaHa Ha
crnanoBaHHA BOJAOBMICHOI CyMilli 3 CyxOl MNapo TiflbkKM pasoM 3 nanuBoM, WO Mae BUCOKY
edEeKTVBHICTb 3ropsiHHA | He po3paxOoBaHa Ha BMKOPUCTAHHA HeouuwleHoro Giorasy. Kpim Toro,
nanbHWKNU BUrOTOBNAOTL iHAMBIAYaNbHO ANSA KOXHOrO BMAY BYINEBOAHEBOro nanvea, TUNy Kotna ta
nedi, Wo 3HWKYe MOBINBHICTb Y 3aCTOCYBaHHI TennoreHepaTtopa.

Heponikom BCixX 3ragaHux pilleHb € TaKoX HEBUCOKU PiBEHb PeryroBaHHS i KOHTPOMIO npoLlecy
chanBaHHs nanvea.

Hanbnwkuun avanor [[MaTeHT YkpaiHn Ha BuHaxig Ne 125776, onyon. 01.06.2022, 6ton. Ne 22],
OaratoCTpUMEPHUI PO3PAOHMK-3ananbHUK, SIKUA MICTUTb KOPMyC, €neKTpoau, WO MigkmYeHi Oo
Jxepena XUBIEHHHA, YTpUMMyBaudi enekTpofdiB, KOHTAKTOp enekTpoa, dikcaTtop-perynsarop pyxy
KOHTaKTopa enekTpoda, enekTpoi-marictpanb, NOCTiMHI MarHiTu, Npu UbOMYy B enekTpoi-Mmarictpani
BMKOHaAHO OTBOPWU-COMMa, BCepeauHi Ha OfHiM oci nepefHbOl BTYMKU-i3onsaTopa-yTpuMyBaya
enekTpoga, MNPOMDKHUX BTYIOK-i30MATOPIB-yTpMMYBaYiB enekTpoaa, 3afHboi BTYMKM-i3onsaTopa-
yTpMMyBa4ya enekTtpoda BUKOHAHO NPsSiMUIA OTBIP, B KK BCTAHOBIEHO €reKkTpon, a Ha BigcTaHi R/3
BiJ OCi BMKOHaHO MOBITPSAHI KaHanu 3a rBMHTOBO TPAEKTOPIEK, NOYAaTKN NOBITPAHMX KaHanie 3agHboi
BTYJKU-i30M5iITOpPa-yTpMMyBaya BUKOHAHO KOHIYHMMMW, MPY LLbOMY €NEeKTPO4 Ta KOHTaKTOp erlekTpoaa
BUKOHaHIi i3 enekTponpoBiAHOro MaTtepiany, nepeaHio BTYIKY-i30NATOp-yTpuUMyBa4y enekTpoaa,
NPOMIKHI BTYSIKM-i30NSTOPU-yTPUMYBaYi efiekTpoaa Ta 3agHI0 BTYIIKY-i30NATOP-YTPMMYyBaYy enekTpoaa
BUKOHAHO i3 AieneKTPMYHOro MarHiTONpOHUKHOrO mMaTepiany, KOpnyCc BMKOHAHO i3 AieneKTpu4Horo
JdiamarHiTHoro matepiany, NOCTiVHI MarHiTU BCTAHOBIEHO NMOBEPX KOPMycCy.

Heponikamn Hanbnwkyoro aHanora € BiACyTHICTb 3aco0biB 3anobiraHHA nepeyacHoi koHAeHcaL,i
NOBITPAHO-NAPOBOAHOI ab0 MOBITPSIHO-TYMaHOBOAHOI CyMillli Ta BiJOKPEMITEHHSI TBEPANX BYrNeELEBUX
NPOAYKTIB, L0 YTBOPIOKOTLCA NPU CNantoBaHHi NanuBa y MHOXWHI CTPUMEPIB eNeKTPUYHMUX po3psasiB i
nnasmMoBOMY FIOKanbLHOMY NPOCTOPI MOTOKY rasy, Lo 3HWXYE eDEKTUBHICTb MPUCTPOLO.

B ocHoBy BuHaxofy nocTaBrneHa 3ajaya CTBOPEHHS MMNas3MOBOro nanbHWKa AN chnantoBaHHS
cuporo biorady Ta yTunizoBaHoi Bogu, Wo 3abe3neunTb NigBuULEeHHS ePEeKTUBHOCTI TOpPiHHSA 38 YMOBMU
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HaWMEHLLIOI KifTbKOCTi BYrneBOAHEBOra3oBOi KOMMOHEHTU i BUKOPUCTaAHHA YTUMi3oBaHOI BOAM SIK
nanuea, TpaHcdopmauito cuporo 6Giorady 3 Bmictom CO:2 Ginbwe 25 %, yacTuHOK nwuny, cnigis
apoMaTUYHKX CMonyK, amiaky Ta CipKOBOAHK y ManuBHy CyMill 3 MNigBULLLEHMM BMICTOM BOOHIO Ta
BiJOKPEMIIEHHS AMKApOOHY | HAHOCTPYKTYPOBAHOrOBYIMNEL, rOMOreHi3aluilo NnaponoBiTPAHOI i
BYrMeBOAHEBOra3oBOi CyMillli, @ TakoX 3MEHLUEHHS1 BMKUAIB LUKIANUBUX PEYOBUH, TaKMX SIK OKCUAU
Byrneuto (COz), okenam asoty (NOx), TBepAi YacTkM Ta iHWi aTMocepHi 3abpyaHtoBavi.

lMocTtaBneHa 3apava BUPIWLYETBCSA TUM, WO B KOakcianbHOMY MMasmMoBOMY nanbHUKY AN
cnanoBaHHS cMporo Giorasy Ta yTuni3oBaHOi BOAW, KU MICTUTb KOPMYC, €NeKTpoau, WO NigKoYeHi
0O [pKepena >XMBMEeHHA, MOCTINHI MarHiTh, marictpanb nogaBaHHA MOBITPSA, reHepaTop BOAAHOro
TyMaHy, MOBITPSHI KaHanu 3 rBUHTOBOKO TPAEKTOPIE, 3rigHO 3 MPOMOHOBAHWM PILLEHHAM, KOpnyc
nanbHUKa BUKOHaAHO 3 ABOX 3'€¢QHAHWX YacTuWH, Meplia 3 SKUX BUKOHYE POfb MEPLUOro 30BHILLIHLOMO
enekTpoaa, BUKOHaHa i3 eNlekTponpoBiAHOro Martepiany, Mae nepLumin BXigHUi naTtpybok i dhakenbHUn
OTBip, Apyra 4YacTuHa KOprycy BWKOHaHa Yy BUrNAA4I NMOPOXHUCTOro UWNiHApa i3 AienekTpuyHoro
JdiamarHiTHoro matepiany, mMae Apyrui BXigHUMIN naTpyboK, a Ha 30BHILUHIN NOBEPXHi APYroi YacTuHU
KOprycy KoaKCianbHO BCTAHOBMEHO MNepLIMA MNOCTIMHWIA MarHiT, NepLiun BHYTPILIHIN enekTpoa
KOakcianbHO po3TalloBaHMM B KOPMYCi NanbHUKa i NPUKPINAEHUA OOHUM KiHLeM A0 ApYroi YacTuHu
Kopnycy, OO0 ApYyroro KiHUS Meploro BHYTPIWHbOIO enekTpoaa MpUKpINnAeHo niBcgepuyHun
KOHUEHTpaTop, MOBITPSHI KaHanmu 3 rBWHTOBOK TPAEKTOPIE0 BWKOHAHI Ha 30BHILLHIN MOBEPXHI
NepLloro BHYTPILWHLOrO €nekTpoAaa, a MEepLUMi 30BHILHIA | BHYTPIWHIN enekTpoan npueaHaHi oo
BMCOKOBOJIbTHOIO AXXepera CTpyMy BMCOKOI 4acToTW, Mae kamepy TpaHcdopmMauii cuporo biorasy, Lo
MICTUTb BMYCKHWUI pO3MnogifnitoBad cuporo diorasy, BUKOHaHWIA 3 OieNekTpU4HoOro matepiany, Ao sikoro
NPUKPINAEHNA OPYrUi 30BHILLUHIN enekTpon Y BUMMA4i NOPOXHUCTOro UumiHgpa, B CTiHKaAxX AKOro 3
ofHoro GOKy BUKOHAHO akciamnbHi kKaHanu i ABa KONEKTopM, a 3 iHWoro 60Ky BMKOHAHI TaHreHuianbHi
OTBOPW, $SKi 3'€eQHaHi 3 MOPOXHWMHOIO BMYCKHOrO po3noginioBada cuporo 6Giorasy, npu LbOMY
NMOPOXXHWHMW KOMNEKTOPIB 3'€4HaHi 3 NOPOXHUHAMY aKCianbHWX KaHanie, NepLUMN KONEKTOP Mae BXigHUN
naTpyobok, a Apyrum - BUXigHUA naTpyboK, APYrMin NOCTIMHMI MarHiT, SKUA KOaKcianbHO BCTAHOBMEHWUN
30BHi [pYroro 3OBHILIHbOrO enekTpoda, [AOPYrMid BHYTPIWHIA enekTpod, SKUA po3TalloBaHWUn
KOaKcianbHO BCEpeaVHi ApYroro 30BHILLHBOroO enekTpoga, Mae 3 ogHoro 60oky dhopmy 3aroCTpeHoro
KOHYCa, a 3 iHLWOoro 6oKy NPUKPINAEeHUA A0 enekTPOoi3oNsALINHOI BTYNKW, LMKIOH, BXi4 SKOro 3'e€aHaHo 3
Kamepoto TpaHcdopmMmalii cuporo biorasy, a BUXig - 3 NepLuInm BXigHUM NaTpybKoM KOpnycy nanbHMKa,
npu UbOMY OPYrMA 30BHILLHIN | BHYTPILWHIA enekTpoan npuedHaHi 0O BUCOKOBOSMbTHOIO mXepena
NOCTINHOIMO CTPYMYy, MaricTpanb nodaBaHHS MOBITPA MICTUTb BEHTUNATOP, pPEryfiboBaHUN
po3nogintoBay MOBITPsl, reHepaTop BOASHOTO TyMaHy, NPUCTPiA 3anobiraHHs KoHAeHcauji, 6rok
po3fineHHs rasis, Npu LbOMY reHepaTtop BOASHOMo TymMaHy BUKOHAHO Yy BUMMA4I pe3epByapa Ans
YyTUIi30BaHOi BOAMW, SIKMA Mae BXiAHWW i BUXIOHWA MOBITPsHI MaTpybku Ta naTtpybok nogaBaHHSA
YyTUIi30BaHOi BOOW, @ BCEpPeAMVHi po3TalloBaHi yrnbTpa3BYKOBi reHepaTtopu, MpUCTpin 3anobiraHHs
KOHAEHcaLil CKNnagaeTbCsl 3 ABOX MOPOXHUCTMX KOAKCianbHO pO3TallOBaHMX LMNIHAPIB, WO MakTb
3'eQHYyIOMY BTYNKY Ha OQHOMY KiHLi, HarpiBaya, SKMn po3TalloBaHWi 30BHI 30BHILLHLOrO LuNiHApPa, Npu
LUbOMY MOPOXHMHA BHYTPIWHLOrO UuniHApa 3 60Ky 3'egHylodoi BTYNKM 3'egHaHa 3 BUXIQHWUM
noBiTPAHMM naTpybkom pesepByapa ANg yTunisoBaHOI BOAW, @ MOPOXHMHA 30BHILLIHLOrO LuniHAgpa - 3
BUXiOHMM NaTpybKoM Apyroro Konekropa ApYroro 30BHILLHbOIO enekTpoAa, NOPOXKHUHW BHYTPILLHBOMO
i 30BHILLUHBOrO LUMNIHAPIB Yepe3 ApYrui BXigHUA NaTpyboK 3'€AHaHi 3 MOPOXHUHOK KOPNyCy NanbHUKa,
BMYCKHUIA pPO3NOAiNtoBa4y cuporo Oiorasy MICTUTb €XEKTOp, peryrnboBaHWi po3noAintoBay MoBiTps
3'egHaHM 3 BMXiOHMM NaTpyOKoMm BeHTWUMsITOpa, 3 BXiOHWM MOBITPSAHUM naTpybkoM pesepByapa Anis
yTUNi3oBaHOi BOAM, 3 BXOAOM Onoka po3dineHHs rasis, Buxig Oroka po3sgineHHs rasiB 3'egHaHo 3
€XXEeKTOPOM, a BUXiJ - 3 BXigHUM NaTpybKOM NepLUOro KofiekTopa ApYroro 30BHILLHLOrO enekTpoaa.

Ha kpecneHHi nokasaHO KOHCTPYKTUBHY CXeMy KoakCianbHOro nrasMOBOro nanbHuUKa Ansg
crnanitoBaHHsi cMporo Giorasy Ta yTunisoBaHoi Bogu.

KoakcianbHuii nnasmoBuid NanbHUK CKNagaeTbecs 3 koprnycy 1, SKMW BUKOHAHO 3 ABOX 3'€QHaHuX
YacTuH, nepla 3 SKUX BUKOHYE POfb MNEepLloro 30BHILWHBbOro ernekTpoda 2, Mae nepliuvi BXigHWN
natpybok 3 i cpakenbHuii OoTBip 4, Apyra 4YactuHa 5 kopnycy 1 BUKOHaHa Yy BUIMsSAi MOPOXHMCTOrO
uuniHgpa i3 AienekTpuMyHoOro AiamarHiTHOro marepiany, Mae Apyrui BXigHwi naTpybok 6, a Ha
30BHILLHIAN MOBEPXHi APYroi 4YacTUHM 5 KoakcianbHO BCTAHOBMIEHO MEpLMA MOCTIMHMIA MarHit 7.
Mepwwnin BHYTPILLHIN enekTpo 8 koakcianbHO po3TalloBaHWn B kopnyci 1 i NpUKpinneHun ogHUM
KiHUeM OO0 Apyroi YacTuHu 5 kopnycy 1, a 4O Apyroro KiHus nepLloro BHYTPILWHLOrO enekrpoaa 8
NPUKPINNeHo niBcepuyHMn KoHueHTpaTop 9. Ha 30BHIWHIA MOBEPXHi NepLioro BHYTPILWHLOMO
enektpoda 8 BMKOHaHi NOBITPSHI kaHanu 10 3 rBMHTOBOID TPAEKTOPIED, a enekTpoamn 2, 8 npueaHaHi
[0 BUCOKOBOSBLTHOIO [JKeperna cTpyMy Bucokoi Yactotn 11. Kamepa TpaHcdopmauii cuporo Giorasy
12 MicTUTb BNyCKHWMIA po3nogintoBay cuporo Giorady 13, opyruii 30BHILWHIA enekTpod 14, B CTiHkax
AKOro 3 ogHoro 60Ky BUKOHAHO akcianbHi kaHanu 15 i aBa konektopu 16,17, a 3 iHWOro 60Ky BMKOHaHI



10

15

20

25

30

35

40

45

50

55

UA 131034 C2

TaHreHuianbHi otBopy 18, ski 3'e¢gHaHi 3 NOPOXHMHOK 19 BNYCKHOro posnogintoBaya cuporo biorasy
13, nepwun konektop 16 mae BxigHun naTpybok 20, a Apyrun konektop 17 - BUXigHW naTpybok 21.
30BHi Apyroro 30BHILLHBOro enektpoga 14 koakcianbHO BCTAHOBMEHUN APYrMN NOCTIMHMIA MarHit 22.
Opyrmin  BHYTpIWHIA enekTpoa 23 npukpinneHui [0 enekTpoisonsuinHoi BTynku 24. Kamepa
TpaHcdopmaLii cnporo biorady 12 3'egHaHa 3 BXOOOM B LMKIOH 25, BUXig siKOro 3'e€HaHoO 3 nepLunm
BXigHMM natpybkom 3 kopnycy 1 nanbHuka. Enektpoan 14, 23 npuegHaHi OO0 BUCOKOBOSMbTHOMO
axepena nocTiMnHoro ctpymy 26. Marictpans nogaBaHHSA MOBITPA 27 MICTUTb BeHTUNSTOp 28,
perynboBaHuUin po3nogintoBad noBiTpst 29, reHepaTtop BoasHoro Tymany 30, npucTpin 3anobiraHHs
KoHAeHcauii 31, 6rok po3gineHHs rasie 32, Npy LbOMY reHepaTop BoAsiHoro TymaHy 30 BMKOHaHO y
BUrna4i pesepsyapa 33 3 yTUnizoBaHOW BOOON, SKMW Mae BXigHui 34 i BuxigHui 35 MNOBITPSHI
natpybkm ta natpybok 36 nogaBaHHSA YTUIi30BaHOI BOAW, @ BCEpPeOUHi pPO3TallOBaHi yNbTpa3ByKOBI
reHepatopu 37. [puctpin 3anobiraHHa kKoHAaeHcauii 31 ckrnagaeTbCs 3 [OBOX  MOPOXHUCTMX
KOaKCianbHO pO3TalloBaHUX BHYTPIWHLOro 38 i 30BHiWHLOro 39 uUuniHAPIB, WO MaloTb 3'€QHYyloYy
BTYNKy 40 Ha ogHOMY KiHLUi, HarpiBa4a 41, akuin po3TallOBaHUA 30BHI 30BHILUHBOrO LMniHagpa 39, npu
LbOMY MOPOXHMHA 42 BHYTPIiWHLOro umniHgpa 38 3 6oky 3'eaHytoyoi BTynku 40 3'egHaHa 3 BUXiOHUM
noBiTpsiHuM naTpybkom 35 pesepByapa 33 3 yTUNi30BaHOK BOAOK, @ MOPOXHUHA 43 30BHILLIHLOMO
uuningpa 39 - 3 BuxigHUm natpybkom 21 gpyroro konektopa 17 gpyroro 30BHiWHLOrO enekrpoay 14,
NOpPOXHWHM 42 i 43 4epe3 Apyrvn BXigHUMM natpybok 6 3'egHaHi 3 nopoxHwuHO 44 kopnycy 1
nanbHWKa, BNYCKHWUI po3nogintoay cuporo biorasy 13 MicTuTb exektop 45.

PerynboBaHui posnoaintoBay nositps 29 3'egHaHnii 3 BUXigHUM natpybkom 46 BeHTunsTopa 28, 3
BXiAHMM MOBITPSAHUM naTpybkom 34 pesepByapa 3 yTunizoBaHoi Bogot 33, 3 BxogoMm 6Gnoka
po3aineHHs rasis 32. Buxig 47 6noka po3aineHHs rasis 32 3'egHaHo 3 exxekTopoM 45, a Buxig 48 - 3
BXiaHMM natpyokom 20 nepLuoro konektopa 16 Apyroro 30BHILLHLOrO enekTpoaa 14.

LnknoH 25 mae 6yHkep 49 ons 36opy HAHOCTPYKTYPOBaHOIO AUKapOOHYy.

KoakcianbHuin nnasMoBuM NanbHWK ANS cnantoBaHHs cuporo 6iorasy Ta yTunisoBaHOI BOAM
PYHKLIOHYE HACTYNHUM YNHOM.

Yepes BxigHi natpybkm 3, 6 B nopoxHuHy 43 kopnycy 1 BignOBIiAHO HaAXxo4ATb MOTOKK
nonepegHbo TpPaHCOPMOBAHOrO | O4YMLLEHOrO Big TBEpAMX 4YacTok 6iorasy Ta nOBITPsHO-
TYMaHOBOAHOI cCyMiwi. Hanpsm pyxy uUMX NOTOKIB Y3romKeHo (Hanpuknag, 3a roAWHHUKOBOIO
CTPINKO) LUMASXOM BUKOHAHHSA TaHreHuianbHOro Bxofy 6iorady B nopoxHuHy 43 kopnycy 1 4vepes
BXigHMIA natpybok 3 i BiANOBIAHOrO TaHreHuianbHOro BXoA4y MOBITPSIHO-TYMAHOBOAHOI CyMilli vyepe3
BXiAHMIA naTpybok 6 Ta BMbBopy npaBoi abo niBOi rBMHTOBOI TpaekTopii MOBITpsiHMX KaHaniB 10
nepLUoro BHyTpilWHbLOro enekrpoga 8. OgHoYacHO Bif BMCOKOBOMLTHOrO AXepena CTpyMy BWUCOKOI
yactoTn 11 iMAyNbCU €NeKTPUYHOro CTPYMYy BUCOKOI Hampyru nogatoTbCs A0 enektpoais 2, 8 (Ha
KpecneHHi nokasaHo YMOBHO NepepuBYacTUMn CTpifikamu).

Mik nepwmMm 30BHIWHIM enekTpogoM 2 i niBCHEepUdHUM KOHLEHTpaTopoM 9 nepLuoro
BHYTPILWHLOrO enektpoda 8 hOpMyeTbCH MHOXWHA CTPUMEPIB €NMEKTPUYHUX PO3PsaiB (Ha KPeCrneHHi
nokasaHo YMOBHO nepepuBYacTummn 6nmnckaskamm).

OpHoyacHo B3foBX enekTpoga 8 Ha MOTiK MOBITPSHO-TYMaHOBOAHOI CyMilli, WO pyxaeTbes
B34OBX BUHTOBMX MOBITPSHWX KaHanie, BNnvBae KOMOIHOBaHe none enekTpoMarHiTHOI npupoawm,
CTBOPEHE MEepLUNM MOCTINHUM MarHiTom 7 i eNeKTpMyYHUM NoneMm Mix enekrpogamu 2, 8, BignosigHo,
SIKe MOKpaLLye OKUCHIOBarbHI BMACTMBOCTI NOBITPSA Ta NiAroToBnsie napy abo TymaH BoAW OO FOpiHHS,
3MIHIOE CTPYKTYpYy Mornekyn Boau i aktuBye ix. Lle 36inbliye MMOBIpHICTE AOAAaTKOBOI ioHi3aLii, a
TakoX CTUMYINIOE YTBOPEHHS IOHIB.

3anexHo Big LWBWAKOCTI noJaBaHHA MOBITPSA (NOBITPAHO-TYMaHOBOAHOT CyMilli) MHOXWHa
CTpUMepiB  BiL HAHOCEKYHOHWX  MOBTOPKOBANbHUX  IMNYMbCHUX  PO3psdiB  pPO3OyBaETbCs,
PO3MOBCIOMKYETLCA Bif KOHLEHTpaTopa 9 NepLloro BHYTPILWHBOIO enekTpoaa 8 3a BxigHUn natpybok
3 Bxody MOTOKY nonepeaHbo TpaHcdopmoBaHoro Giorasy y 6ik ¢akenbHoro oTtBopy 4 Ta cripusie
dopmyBaHHIO 030HY O3z. Po3mip po3gyBaHHA MHOXWHU CTPUMEPIB €MEKTPUYHMX PO3PSAIB 3anexnTb
Bi LUBMAOKOCTI pyxy NoBiTps. [Npn upbOMy y MacuBi po3gmMyxaHux CTpumepiB BigbyBaeTbCs iHTEHCUBHE
3MmiwyBaHHS kncHw Cz, 030Hy Os, TymaHy Boau H20 i komnoHeHTiB Giorasy Ta hOpMyeTbCS aKTMBHA
nanvBHO-BOAHO-NOBITPSHA NarnbHa Cymiw. 3aCTOCYBaHHS 3MIHHOTO E€NeKTPUYHOro MOMs MK nepLinm
30BHILLHIM €eneKTpoAOM 2 i nepluvMM BHYTPIWHIM enekTpoaoM 8 3a OOoMOMOro pagiodacTOTHOro
30ymKeHHst Oo3Bonsie dopMmyBaTv TnitoumMn po3psa. Ller npouec npusBoguTe OO0 ioHi3auii Ta
ancouiaLil Mmonekyn napw, Lo B pe3ynbTaTi yTBOPHOE OKCMBOAHEBY Mnasmy.

dopmyBaHHA nonym's BigOyBaeTbCA 3@ KOHLEHTpATOpOM 9 MepLIoro BHYTPILWHLOIO enekTpoaa 8,
BUNYCK Monym's BiaOyBaeTbca 4epe3 dakenbHuin oTeip 4. KoakcianbHui nnasMoBuiA NanbHUK
YHKUIOHYE SIK 3ananbHUK NanbHUX CyMillen pparMeHTarnbHO, TaK i NOCTIMHO A04ATKOBO MOKpallye
NPOLEC ropiHHS.
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Cwupuia Bioras 3 MeTaHTEHKa crnoyaTKy HaaxoauTb 40 KaMmepu TpaHcdopmalii cnporo Giorasy 12, a
came [0 BMYCKHOro poasnogintoBada cuporo 6iorasdy 13, B AkoMy nonepegHbO 3a LOMOMOroH
exekTopa 45 3aincHI0eTbCA gogaBaHHs Ao b6iorasy MosiTps, WO Aae 3Mory 3B'dA3yBaTu CipKOBOAEHb
H2S 3 kucHem. MNonepeaHbO NOBITPS NPOXOAMTb GNOK Po3aineHHs rasie 32, B AKOMY 3a JOMOMOrO
MarHiTHOro Monsi 34INCHIOETLCA PO3AiNeHHs NOBITPS Ha MOTIK MOBITPSA 3 MaKCMManbHOK YacCTKO
KMCHIO, OKUCY i JBOOKUCY a30Ty Ta OPYrvMr MOTiK, SKMN MICTUTb a30T i iHWi rasn. 'asu, KpiM KUCHIO,
OKWCY i ABOOKMCY a30Ty, € NPaKTUYHO HEMArHITHI, OCKiNbKK X 06'éeMHa MarHiTHa CnpUMHATAMBICTL Ha
ABa NOPAOKN HUXKYE, HiXK Y KUCHIO. SKLLIO B ra3oBOMY CepefoBULi € KUCEHb, TO Mg A€ MarHiTHOro
nonsi, WO CTBOPKETLCA MOCTINHAMM MarHiTamm abo enekTpoMarHiTHAM 30yaKEeHHSAM, KUCEHb
BTANYETLCH B HAMNPSAMKY NaAiHHA Hanpy>XeHOCTi MarHiTHOro Nons, WO BUKITMKAE PyX YaCTUHW NOBITPS 3
MaKCMMaribHOK YaCTKOK KUCHIO A0 exekTopa 45.

Hani ©Oioras, 4acTKOBO OYMLLUEHWIA BiA4 CIPKOBOAHK, 3 MOPOXHUHM 19 HagxoauTb 4epes
LLIOHaMeHLle 4YoTupK (PiBHOMIPHO pO3TaLUOBaHi MO KONy) TaHreHuianbHi oTBOopu 18 B 3a30p Mix
OPYrMm 30BHILLHIM enekTpoaoM 14 i aopyrum BHYTPILWLHIM enekTpoaom 23, ae hopMyeTbCsi BUXPOBUIA
noTik rasy.

MnasmoBa ayra mix enektpogamn 14, 23 iHILIIOETBCA BMCOKOBONBTHUM JKEpPenom MOCTiNHOro
CcTpymy 26, BuXxigHa Hanpyra sKOro perynoeTrbcsa B fgianasodi Big 0 go 15 kB. MarniTHe none,
nepneHavKynspHe pagianbHii cknagosii CTpyMy MnasmMoBOi Ayrv, popmMyeTbcs ApYrMM MOCTINHUM
MarHitom 22, SKMA KoakcianbHO 3aKpinmeHuMM HaBKOMO 30BHILWHLOrO enektpoga 14. BenunuuHa
MarHiTHOT iHAYKUii B NPOMIKKY MK enektpogamu 14, 23 BcTaHOBMETbLCA Ha piBHi 0,25 Tn. Mig
BMIIMBOM TaHreHLUjianbHOro BMXPOBOro MOTOKY rasdy Ta cunm Amnepa, ska € CyMOK Cunl, siKi AiloTb Ha
BiNbHi 3apsaan, obepToBa gyra pyxaeTbCcs B3AOBX enektpoaiB 14, 23 i crabinisyeTbcs B 30HI
3arocTpeHoi 4acTMHM OpYyroro BHYTPiWHLOro enektpoga 23. [lpu uboMy 4actota obepTaHHs
nnasmoBoi AyrM 3HadHO Oinblue wWBMAKOCTI Giorasy, WO MpM3BOAUTL A0 OOHOPIOHOIO pPeXumy
aKkTMBauii, B3BaEMHUM 3iTKHEHHAM Ta OOCTaTHbOI B3aemogii MK akTMBHMMW pevyoBMHaMM B MNnasmi
(eHepreTU4Hi enekTpoHu, ioHN, atomu, 30yaKeHi MoOneKynu Ta pagukanm).

OCHOBHUMU NpoAyKTamMy Mpouecy B3aeMoAii MK akTMBHMMM KOMMOHEHTaMu B nnasmi kamepu
TpaHcdopmaLii cnporo 6iorady 12, aki gani HanpaBnsTLCA B LUKMOH 25, € razonofibHi Hz, CH4, C2
Hz, CO,H20, TBepai avkapboH C2, HAHOCTPYKTYpOBaHMIM Byrneup Ta iH. [1py LuboMy YyacTuHa meTaHy
He BCTynae B XiMiYHi peakuii i TPaHCMOPTYETLCS, AK i iHWI ra3onoAibHi NpoayKTH, Yepes UMKIoH 25 o
natpybky 3 kopnycy 1 nanbHuka.

Teepai npoayktn (auvkapboH Cz, HaHOCTPYKTYypOBaHWW Byrneup) 36upatoTbcsi B OyHkepi 49
UuKnoHa 25 i gani MoxyTb 6yTy BUKOpUCTaHi ANs NPOMUCIIOBUX 3aCTOCYBaHb, TaKMX sIK HAKOMMYYBaui
eHepril Ta NanuBHI eENemMeHTW.

MoTik NOBITPAHO-TYMaHOBOAHOT CyMillli hOPMYETLCA MaricTpannio nogaBaHHsA NOBITPS 27, B AKin
BUXiAHWIA MOBITPAHWA NOTIK BEHTUNsATOpa 28 3a JOMNOMOroK CUCTEMW KepyBaHHSA (He nokasaHa)
posnogintoBaya nosiTps 29 po3nOAINSeTbCA Ha ABa perynboBaHi notokn. OauMH NOTIK HanpaBneHo
Yyepes BXigHMIN NOBITPSHUIM naTpybok 34 [o reHepaTopa BoasHoro TymaHy 30, Ae B pesepsyapi 33 3
yTMMi30BaHOI BOAO BiH 3aXONS0e BOAAHUI TyMaH, CTBOPEHUN yNbTpa3BYKOBUMU reHepaTopamm 37,
i 4ani NoTiK NOBITPSHO-TYMaHOBOAHOI CyMillli Yepe3 BUXigHUIA NOBITPSHUIM naTtpybok 35 npsmye yepes
npucTpin 3anobiraHHa koHgeHcauii 31 B Apyrun BxigHWi natpybok 6 kopnyca 1 nanbHuka.

HopaTtkoBa dyHKUis reHepaTopa BogsdHoro TymaHy 30 - 3MEeHLUEHHsI MIKpOOHOro HaBaHTaXEeHHS
yTunisoBaHol BOAW, BUNPOMIiHIOBaHi curHanu Ha pieHi 1700 kI'u, nutoma eHeprisa - 36 BT-roa/n.

Opyrnin NOBITPSHUI NOTIK Bif perynboBaHOro posnogintoBaya noBiTps 29 HanpaBnaeTbCca [0
Bxody Onoka posfgineHHs rasis 32, ge nicns marHiTHoi o6pobKM MOTiK MOBITPSt 3 MakcUMarbHOK
YaCTKOI KUCHIO, OKUCY | ABOOKUCY a30Ty yepes Buxig 47 npsamye Ao exekropa 45, INoTik, AKniA MiCTUTb
asoT i iHWi rasu, Yyepes Buxig 48 npsimye 0o BxigHoro natpybka 20 nepiioro konektopa 16 gpyroro
30BHILLIHLOrO enekTpoda 14, ge ytunisye 4acTvHy TennoBoOi eHeprii kamepu TpaHcdopMaLil cnporo
Oiorasy 12, sika BUKOPUCTOBYETBCS A1 MigirpiBy NpucTpoto 3anobiraHHs koHgeHcauii 31.

[nsa nigTpymaHHs yMOB, L0 BUKITHOYaOTh CTBOPEHHS "XONMOAHMX 30H" (TeMnepaTyp HWXKYE TOUKU
pocw) Npy TpaHCMOPTYBaHHI MNOBITPSHO-TYMaHOBOAHOI CyMiLli B NPUCTPOI 3anobiraHHs KoHaeHcauii 31
nepenbayeHo ii nigirpis. B nepiog no4yatky po60Tu KOakcianbHOro Ma3mMoBOro NasnbHWKa L0 YHKL0
BUKOHYE HarpiBay 41, a B nogarnbLUOMYy HarpiB 34iNCHIOETLCA 3a PaxyHOK YaCTMHU TENNoBOi eHeprii
kamepu TpaHcdopMmalii cuporo 6iorasy 12 npu NPOXOmPKEHHI MOBITPAHOrO MOTOKY 4Yepe3 akciarbHi
kaHanu 15 i konektopu 16, 17 kamepu TpaHcdopmalii cuporo Giorazy 12, a TakoX MOPOXHUHY 43
npucTpoto 3anobiraHHs koHaeHcauii 31. MNpw ubomy Harpisay 41 aBToMaTuU4HO Byae BiaKMHOYEHO.

PerynioBaHHs napaMeTpiB i XxapakTepucTMK npouecy niaroToBKM BYINEBOAHEBOro nanuea i
NoBITPSIHO-TYMaHOBOAHOI  CyMilli Ta npouecy cnanioBaHHS  3AIMCHIOETbCS 3@  [OONOMOroH
aBTOMaTUYHOI CUCTEMU KEPYBaHHS (He NokasaHa).
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TexHiyHe piweHHs BuHaxody 3abesnedvye nigBULLEHHS e(EKTUBHOCTI TOPiHHA 32 YMOBM
HaMMEHLLOI KiNbKOCTI BYrneBOOHEBOrasoBOl KOMMOHEHTW i BUKOPUCTAHHSA YTUMI30BAHOI BOAU $IK
nanuea, TpaHcdopmadito cuporo biorazy 3 Bmictom CO:2 Ginbwe 25 %, YacTUHOK nuny, crigamu
apoMaTU4HKX CMoNnyK, amiaky Ta CipKOBOAHKO y ManuBHY CyMill 3 MigBULLEHUM BMICTOM BOAHKO Ta
BiJOKPEMIIEHHS ANKApPOOHY | HAHOCTPYKTYPOBAHOIO BYrneLt0, a TakoX 3MEHLLEHHSA BUKUAIB LUKIANUBUX
peyvoBuH, Takmx sik okeuaun Byrneuto (CO2), okeman asoty (NOx), TBepai YacTkm Ta iHWi aTtMocdepHi
3abpyaHoBadi.

®OPMYJIA BUHAXOOY

KoakcianbHuii nnasamoBuiA NanbHUK AN cnanioBaHHA cuporo Giorady Ta yTunisoBaHOi BOAW, SIKUIA
MICTUTb KOPNYyC, eNnekTpoau, Lo MigKNoYeHi 40 DKepena >XMBMEHHS, NOCTINHI MarHitm, marictpanb
noJaBaHHA MOBITPA, reHepaTop BOASHOMO TymMaHy, MOBITPSHI KaHanu 3 rBUHTOBOKO TPAEKTOPIED, SKUN
BiApPI3HAETbLCA TUM, LLO KOPMYC NanbHWKa CKMagaeTbCs 3 ABOX 3'€QHaHWX YacTuH, neplia 3 SKuX
BMKOHYE pOMb NEpLUOro 30BHILLIHLOrO €nekTpoa, BMKOHAHA i3 enekTponpoBiAHOrO Martepiany, mMae
nepwun BxigHWN naTtpybok i cpakenbHWA OTBIP, Apyra 4YacTUHa KOpMycy BWKOHaHa Yy Burmagi
NMOPOXXHUCTOrO LUuniHApa i3 AienekTpuYHOro giaMarHiTHoro matepiany, Mae Apyrun BXigHUn NaTpyook,
a Ha 30BHILLHIA MOBEPXHi APYroi YaCTUHM KOPMyCy KOakCianbHO BCTAHOBEHO MNEpLIMA MOCTIMHWN
MarHiT, MepLuin BHYTPILWHI €eneKkTpod KoakCianbHO po3TalloBaHMMW B KOPMYCi nNanbHUKa i
NPUKPINAEHNA O4HMM KiHLEM A0 APYroi YacTUHWU Kopnycy, 40 APYroro KiHUs MepLioro BHYTPILLHbLOIO
enekTpoda npuKpinneHo niBcepuyHnn KOHUEHTPATOpP, NOBITPSAHI KaHann 3 rBUHTOBOID TPAEKTOPIELD
BWKOHAHi Ha 30BHILLIHIN MOBEpPXHi NEpLIOro BHYTPILWHBOrO €nekTpoga, a neplnin 30BHILWHIA i
BHYTPILLHIN enekTpoan npuedHaHi OO BMCOKOBONBLTHOMO [Xeperna CTPpyMy BMCOKOI 4acToTu, Mae
kamepy TpaHcdopmauii cuporo 6Giorasy, WO MICTUTb BMYCKHWIA pO3noAintoBay cuporo Oiorasy,
BMKOHaHWUA 3 AienekTpUYHOro marepiany, A0 SKOro MPUKPINMeHWA APYrMin 30BHILHIM enekTpog Y
BUMMA4I MOPOXHMUCTOrO UMNiHAPA, B CTIHKaX SKOro 3 ogHoro 60Ky BMKOHAHO akcianbHi kaHanu i ABa
KOneKkTopu, a 3 iHWoro 60Ky BMKOHaHI TaHreHuianbHi 0TBOpW, SKi 3'eQHaHi 3 MOPOXHMHOK BMYCKHOIO
posnogintoBada cuporo 6iorady, npu LbOMY MOPOXHMHU KOJEKTOPIB 3'€dHaHi 3 MOPOXHUHAMMU
akcianbHUX kaHarnis, NepLnii KONeKTop Mae BXigHWMM naTtpybok, a Apyrui - BUXigHMI NaTpybok, npu
LUbOMY NanbHUK MICTUTb APYrMM MOCTIMHUA MarHiT, SKUA KOakCianbHO BCTaHOBMEHWA 30BHI APYroro
30BHILLHLOMO enekTpoAa, ApYruin BHYTPILWHIN enekTpoa, KM po3TalloBaHUI KoaKCianbHO BCepeauHi
APYroro 30BHILLHBOrO enekTpoda i Mae 3 ogHoro 60Ky opMy 3aroCTpeHOro KoHyca, a 3 iHworo 6oky
NPUKPINAeHUA [0 €eneKkTPOoi3onsAuiMHOT BTYNKW, UWKMOH, BXig 4KOro 3'€dHaHO 3 Kamepow
TpaHcdopmauii cuporo Giorady, a Buxig - 3 nNepwuM BXigHMM MaTpybKoM Kopnycy nanbHWKa, npuv
LUbOMY [JOPYrMi 30BHILWHIA | BHYTPIWHIA enekTpoau npueaHaHi [0 BUCOKOBOMbLTHOMO [Xepena
MOCTIMHOrO  CTPyMy, MaricTpanb MOAdaBaHHA MOBITPA MICTUTb BEHTUNATOP, perynboBaHWii
posnogintoBay MOBITPsl, reHepaTop BOAAHOIO TymaHy, NPUCTpin 3anobiraHHA koHAeHcauii, ©6nok
pPO34ineHHs rasie, Npu LbOMYy reHepaTop BOASHOINO TyMaHy BUKOHAHO y BUrNSA4i pesepByapa Ang
YyTUNi30BaHOI BOAW, SKUA Mae BXiAHWMW i BUXiOHWA MOBITPsHI naTpybkm Ta naTtpybok nogasaHHSA
yTWMi30BaHOI BOAW, a BCEpPEAMHi po3TalloBaHi ynbTpa3BYyKOBIi reHepaTopu, MPUCTPin 3anobiraHHA
KOHAEHcaL|il CKnagaeTbCs 3 ABOX MOPOXHUCTMX KOAKCianbHO pO3TallOBaHMX LMNIHAPIB, WO MakTb
3'eQHyIOMY BTYNKY Ha OQHOMY KiHLi, HarpiBaya, SKMn po3TalloBaHW 30BHI 30BHILLIHLOMO LuniHApa, Npu
LUbOMY MOPOXHMHA BHYTPIWHLOrO UMniHApa 3 OoKy 3'egHylodOi BTYNKM 3'egHaHa 3 BUXIOHWUM
NnoBiTPSAHMM nNaTpybkom pe3epByapa ANns yTWUMi30BaHOI BOAW, @ MOPOXXHMHA 30BHILLIHLOIO LuniHagpa - 3
BMXiOHMM NaTpyOKOM OpYyroro Konekropa ApYroro 30BHILUHbOrO eNnekTpoAa, NOPOXKHUHW BHYTPILLHBOMO
i 30BHILLUHBOrO LUMMIHAPIB Yepe3 ApYrui BXigHWIA naTpybokK 3'€4HaHi 3 MOPOXHMHOKO KOPNYCY ManbHKWKa,
BMYCKHUIA pPO3NOAiNtoBa4y cuporo Oiorasy MICTUTb €XEKTOp, peryrnboBaHWi po3noAintoBay MoBiTps
3'eQHaHWIA 3 BUXIAHMM NaTPyOKOM BEHTWUMSATOPA, 3 BXigAHMM MOBITPAHMM NaTpyOKOM pes3epByapa Ans
YTUNi30BaHOI BOAM, 3 BXOAOM Oroka po3fineHHs rasie, Buxig 6noka posgineHHsa rasiB 3'egHaHo 3
€XEKTOPOM, a iHWMWA BuXid - 3 BXiAHMM NaTpyOKOM MNEepLloro Korekropa APYroro 30BHILLIHBOrO
ernektpoga.
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