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(57) Pedpepar:

PapianbHun GaratokaMmepHUin anapaT 3 iHTEHCMBHUM 30CepemkeHUM BBEAEHHSIM CTiYHMX BOA, WO
BKIHOYAE LMMIHAPUYHUIA KOPNYC YCTAHOBKW, NaTpybOK nofadi CTiYHOT BOAM HA OYUCTKY, pO3noaintoBay
KOHLIEHTPOBaHOI CTi4HOT BOAM, KOaKcCiamnbHi UMNIHOPWUYHI EMHOCTI, €neKkTpoAHY Kamepy, PO3UWHHI
(ctaneBi abo anoMiHieBi) enekTpoaw, enekTpoau BTOPUHHOI JOOYUCTKU (HEPO34YMHHI), Kamepy
peakuii, kamepy noTauii, nnasatoye iNbTpyBaribHEe 3aBaHTaXKEHHS, PeLliTKy, KOHYCHUIA 36ipHuiA
npucTpin, Tpybonposia BioBEAEHHS LnamMy, eXeKTOPHUI NPUCTPIN, NOTOK 36MpaHHs wnamy, 36ipHuK
niHW, Hacoc 06OpPOTHOrO BOAOMOCTAaYaHHSA, caTypaTop, KnanaH peaykuinHui, natpybok niaBegeHHs
CTUCHYTOrO NOBITPs, TPy6onpoBig HacnyYeHHs piguHW i naTpybok cknaaHHSa ocaay, Npu4oMy naTpybok
nogadi KOHLEHTPOBAHOI CTiYHOI BOAWN Ha OYUCTKY BUKOHAHO 3 ABOMA/TPbOMA 3BY)XEHHAMU BCEPEAMHI,
SIKi MalTb KOHOIgANbHY hopMmy.
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KopucHa mMopgenb HanexuTb [o ranysi cuctem OBOpPOTHOrO BOAOMOCTAYaHHA MPOMMUCIOBUX
nianpueMcTB, 30Kpema BOAOOYMCHOrO o6nagHaHHA MpPU OYULLEHHI CTiYHMX BOA ranbBaHiYHNX
BiadineHb 3 MigBMLWEHMM BMICTOM IiOHIB BaXKux MeTanis, macen W HagTONPOAYKTIB, 3aBUCINX
PEYOBUH, MEXaHIYHUX PEYOBUH Ta iH.

Biooma KOHCTpykuUis pagianbHoro 6aratokamepHoro anapaTty [[laTeHT Ha kopucHy Mogenb Ne
124698 YkpaiHa, MIMK? C 02 F1/46 (2006.01). PagianbHuin GaratokamepHuin anapat [tekct] /C.I.
MoBuaH. - 3asgBka Ne u 2017 08389; szasasn. 14.08.2017, ony6n. 25.04.2018, Bron. Ne 8], skui
CKnagaeTbes 3 UMMIHOPUYHOIO KOPMyCcy YCTaHOBKM, NaTpyoKy nogavi KOHLEHTPOBAHOI CTiYHOI BOOW Ha
OYUCTKY, PO3NOAintoBayvy KOHLEHTPOBAHOI CTiYHOI BOAM, KOAKCianbHOI LMMNIHAPUYHI EMHOCTI, Kamepu
€neKTpoaHOl, enekTpodiB po3dnHHI (cTanesi abo anioMiHieBi), eneKkTpoaiB BTOPMHHOI [00YMCTKU
(Hepo34nHHI), Kamepu peakuii, kKamepn drnoTauii, nnaBawyoro @iNbTPyBaNbLHOrO 3aBaHTAXEHHS,
peLUiTKM, KOHYCHOro 36ipHOro NpucTpoto, TpybonpoBoay BiABEAEHHS LUNAMYy, EXXEKTOPHOTO NPUCTPOLO,
notka 36upaHHsa wnamy, 36ipHMKa niHW, Hacocy o6OPOTHOrO BOAOMNOCTaYaHHs, caTtypartopa, knanaHa
penykuiiHoro, naTpybky niaBedeHHs1 CTUCHYTOro MoBiTPs, TpybonpoBody HaACUYEHHSa piguHKn i
naTpyoKy CKMaaHHA ocagy.

Heponikom anapaty - aHanory € dyHkUioHanbHa oOMeXeHiCTb 00nagHaHHA npu 00pOOGnEHHi
CTiYHMX BOA B LUMPOKOMY Aiana3oHi 3abpyaHeHb, HU3bka CTYMiHb NepeMillyBaHHS CTiYHUX BoOp, i3
peareHTamu.

Hainbnwmkymm aHanorom € pagianbHui GaraTtokamepHui anapart i3 30cepedXeHUM BBEAEHHSM
cTiyHmx Bog [[aTeHT Ha kopucHy mogenb Ne 117404 Ykpaina, MIK’” C02 F1/46 (2006.01). C02
F1/463 (2006.01). C02 F103/16 (2006.01). PagianbHuin GaraTokamepHuin anapar i3 30cepemXeHnm
BBeAeHHAM cTiyHmx Bog /C.l. MoBuaH. - 3asgBka Ne u 2019 03855 3asen. 15. 04.2019, ony6n.
25.011.2019, Bron. Ne 22], skmn cknagaeTbCs 3 UMNIHOPUYHOTO KOPMyCy yCTaHOBKW, NaTpybky nopadi
KOHLEHTPOBaHOi CTIYHOI BOAM Ha O4YUCTKY, PO3MILLEHOMY B FrOPU3OHTANbHO PO3TAlLOBaHWX OAVH B
ogHOMYy [fBox TpybonpoBodax, pPo3nointoBavy KOHLIEHTPOBAHOI CTiYHOI BOAMW, KOaKCianbHOI
UUNIHOPWYHI €MHOCTI, €NeKTPOOHOI KaMepu, pPO34MHHMX (CTaneBux abo antoMmiHieBMX) eneKkTposis,
€rneKkTpoiB BTOPWHHOI JOOYMCTKM (HEPO3YMHHKX), Kamepu peakuii, kamepu drnoTauii, nrnasaw4yoro
iNbTPyBanNbHOrO  3aBaHTAXEHHS, PELUiTKM, KOHYCHOro MpuUCTpol  30upaHHsa  droTownamy,
TpyboNpoBOAY BiABEAEHHS LUNaMy, EXEKTOPHOrO MPUCTPOLO, NTIOTKA 30MpaHHsA wamy, 30ipHUKY MiHK,
Hacocy cucTtemn OOOpPOTHOro BOAOMOCTAYaHHS, caTypaTopa, knanaHy peaykuinHoro, naTpybky
nigBEeAEHHSI CTUCHYTOrO NOBITPSA, TPYOONPOBOAY HACUYEHHS PiaVHM | NaTpyOKy CKMAaHHS ocagy.

Heponikamn pagianbHoro 6aratokamepHoro anapary i3 30cepeaXxeHum BBeOEHHSAM CTiYHMX BOA,
06paHoOMy siK HanbBnMKYMIN aHanor, € HM3bka ePEKTUBHICTb 3MiLlyBaHHS peareHTiB, HePiBHOMIPHICTb
X 4O3yBaHHSA Ta obmMexeHi PyHKUiOHanbHI MOXNNBOCTI.

B ocHoBy kopucHoi mofeni noctaBneHa 3ajaya yOoOCKOHaNUTW pafianbHui BGaratokamepHui
anapart i3 30cepeKeHUM BBEOEHHAM CTiYHWX BOZ LUMASXOM KOHCTPYKTMBHOI 3MiHWM MaTpybky nogaui
KOHLIEHTPOBAHOI CTIYHOI BOAM Ha OYUCTKY, WO NiaBMLIYE e(EKTUBHICTb 3MIlLYBaHHSI peareHTiB,
3abe3nevye TOYHICTb iX JO3yBaHHSA Ta NOLMPIOE PYHKLiOHAMNbHI MOXITMBOCTI 06nagHaHHS.

MocTaBneHa 3ajaya BUPIWWYETbCA TUMM, WO B pafgianbHomy ©OaratokamepHoMmy anapati 3
iHTEHCUMBHUM 30CepeXeHNM BBEAEHHSM CTiYHMX BOf, O MICTUTb UMMIHOPUYHUIA KOPNYC YCTaHOBKW,
naTpyboK nofadi KOHLEHTPOBaHOI CTiIYHOI BOAM HA OYMCTKY, PO3MOAiNtoBay KOHLEHTPOBAHOI CTiYHOT
BOAM, KoakcianbHi UMMIHAPWUYHI €MHOCTI, Kamepy enekTpoaHy, enekTPOAM PO34MHHI (cTanesi abo
antoMmiHieBi), enekTpoauM BTOPWMHHOI JOOYUCTKM (HEpPO34MHHI), Kamepy peakuii, kamepy dnoTaui,
nnasatoye @inNbTpyBanbHe 3aBaHTaXEHHHA, PEeLiTKy, KOHYCHWA 36ipHui npucTpin, Tpybonposia
BiABEAEHHS LUMaMy, €XEeKTOPHUIN MPUCTPIN, NOTOK 30mpaHHsA wnamy, 36ipHMK NiHWM, Hacoc cucTemu
060OpOTHOrO BOJOMOCTaYaHHs, catypaTop, knanaH pegykuinHui, natpybok nigBedeHHs CTUCHYTOro
noBiTps, TPYOOMNPOBIA HAaCUYEHHS PiAWHK | NaTpyboK CKMaaHHS ocady, BiAnoBiAHO A0 NPOMOHOBAHOI
KOpUCHOI Mogerni, naTtpyboK noJdayi KOHUEHTPOBaHOi CTiYHOI BOAM Ha OYMCTKY, BUKOHAHO 3
ABOMa/TpboMa 3BYXXEHHSIMU BCEPEVHI, SiKi MaloTb KOHOIAaNbHY hopMmy.

KoHcTpykuiss naTpybky nogayi KOHLEHTPOBAHOI CTIYHOI BOAM Ha OYUCTKY BMKOHAHO 3
ABOMa/TpbOMa  3BYXXEHHSIMU BCepeauHi, $Ki MalwTb KOHoiganbHy dopmy, wo 3abesnevye
€(EKTUBHICTb OYMLLEHHS CTIYHUX BOL rafibBaHi4YHMX BigdineHb i3 NigBULLEHUM BMICTOM iOHIB BaXKKNX
MeTaniB B cuctemax o6opoTHOro BOAOMNOCTa4YaHHs, cnpusie ecpekTMBHOMY BuaaneHHs norownamy y
BEPXHIN YacTuHi anapaTy i nowmnpoe PyHKLioOHaNbHI MOXIMBOCTI anapary.

CyTb KOPWUCHOI MOAEni NOSICHIETLCSA KpPecneHHsIMU, e Ha ¢ir. 1 HaBedeHO 3aranbHUA BUMMSA
pagianbHOro GaraTokamMepHOro arnapaTy 3 iHTEHCMBHUM 30CEpPEMXEHUM BBEOEHHSIM CTiYHMX BOS i
natpybky nogadi CTiYHOI BOAM HA OYUCTKY PO3MILLEHO B TOPU3OHTasIbHO pPO3TalLUOBaHMX [OBOX
TpybonpoBoaax; Ha ir. 2 - naTpybok nogayi KOHLEHTPOBAHOI CTiYHOI BOAM HA OYUCTKY, BUKOHaHO 3
ABOMa/TpbOMa 3BYXXEHHSIMU BCepeauHi, ki MaloTb KOHOidansHy opMy (Bug 3aranbHui, Bug A i Bug
B - nonepeyHi po3pi3u i3 ABOMa 3BY)XEHHSIMW KOHOI4ANbHOI hopmu).
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3anponoHoBaHa KOHCTPYKUis pagianbHoro 6aratokamepHoro anapaTy 3  iHTEHCUMBHUM
30CepeXXeHUM BBEOEHHSAM CTiYHMX BO BKNIOYaE LMNiHOPUYHUIA kopnyc 1 ycTaHoBku, naTpybok 2
nofadi KOHUEHTPOBaHOI CTiYHOI BOAW Ha OYUCTKY, PO3MILLEHOMY B FOPU3OHTaNIbHO PO3TallOBaHUX
OOVH B OOHOMY ABOX TpybonpoBogax, BUKOHAHO 3 ABOMa/TpbOMa 3BY)XEHHSIMU BCEpeanHi, SKi MaloTb
KOHOIganbHy dopmy 23, posnoginitoBad 3 KOHLEHTPOBAHOI CTIYHOT BOAMW, KoaKCianbHi UMNIHOPWUYHI
€MHOCTI 4, Kamepa enekTpogHa 5, enektpoan 6 po3umHHI (cTaneBi abo anoMiHieBi), enektpoan 7
BTOPMHHOI [OOOYUCTKM (HEpPO34MHHi), kamepa 8 peakuii, kamepa 9 drnoTauii, nnaeato4de
QinbTpyBanbHe 3aBaHTaxeHHs 10, pewitka 11, KOHycHun 36ipHu npucTpin 12, Tpybonposig 13
BiBEOEHHS LUnamy; eXeKTopHui npuctpii 14, notok 15 36mpaHHa wnamy, 36ipHuK 16 niHu, Hacoc 17
obopoTHOro BoponocTadaHHs, catypatop 18, knanaH 19 pepykuinHuin, natpybok 20 niaBegeHHs
CTUCHYTOrO NOBITPA, TPybonpoBia 21 HacM4eHHs pianHK | naTpybok 22 cknaaHHa ocagy.

PapianbHuin 6aratokamepHuii anapaTt 3 iHTEHCUBHUM 30CepemXeHWM BBEOEHHSAM CTiYHMX BOf
npaLoe HAaCTYMHUM YUHOM.

[o uuniHgpmnyHoro kopnycy 1 ycTaHOBKM papjianbHOro GaratokamMepHOro anapaTty OYMLLEHHS
CTiYHMX BOA ranbBaHIiYHMX BigdiNeHb CTiYHAa BOAA MoAdaeTbCs 4epe3 naTpybok 2 nopaui
KOHLIEHTPOBAHOI CTiYHOI BOAM Ha OYUCTKY, BHYTPILUHS MOBEPXHS SIKOr0O BUKOHAHO 3 ABOMa/TpboMa
3BY)XEHHAMMW BCEPEAMHI, SKi MaloTb KOHOoIganbHy dopmy 23, i po3nogindaeTbCs B HWXKHIA YaCTUHI
KOaKCianbHUX UMAIHOPWYHUX EMHOCTEN 4 anapaTy 3a AOMNOMOrok po3snogintoBadya 3 KOHLEHTPOBAHOI
CTi4HOI BOAWM, OQHOYACHO A0 CTiYHOI BOAW NOOAETLCSA PO34YMH ENEKTPONITY, SIKUA NPOXoauTb 4Yepes
€eneKkTpoaHy Kamepy 5, B siKill BCTAHOBIEHI pO34nHHI enekTpoamn 6 (ctanesi abo antomiHiesi).

Mpoxoastum yepes cepepHi koakcianbHi UUMIHAPWUYHI EMHOCTI 4, CTiYHi BOAM NOTpannsioTb A0
enekTpogis (HEPO34MHHI) 7 BTOPUHHOI JOOYNCTKU, kKamepy 8 peakuil i kamepy 9 dnoTauii. BucxigHun
noTik npoxoauTb Yepes3 nnasatoyde 10 pinbTpyBanbHe 3aBaHTaXeHHdA, sike MiANMPaeTbCs 3BEPXY
roOpM30oHTarNbHO PO3TaLLOBAHOK peLwiTkol 11 i CTOITh Ha 3aBagi MiginMaHHA KOro nerkux gpakuin o
BEPXHbOI YaCTUHWM anapaty. YLWiNbHeHHS drnoTownamMy, Wo CrpsMOBYETbCS OO0 BEPXHbOI YaCTUHU
anapary, BiabyBaeTbcsl B KOHycHOMY 12 36ipHOMY NpucTpoto | Tpybonposoay 13 BioBeAeHHs wnamy.
MepiognyHe BMUKaAHHS €XeKTOpPHOro 14 npucTpoo BiABOAWUTL 3HauYHI 06'eMu dnoToLunamy y BepXxHin
YacTUHHI anapaTy Oo noTtka 15 30umpaHHsa wnamy i, gani, go 36ipHuka 16 niHW. YacTuHa BXe
06pobneHux CTiYHUX BOA, 3 BEPXHbOI YacTMHU anapaTy, HacocoM 17 oBOpOTHOro BogonocTavyaHHs
CnpsIMOBYETbCS Ha caTtypatop18, a 1oro poboTa perynioeTbcs peaykuiiHuM knanaHom 19.
MigBeaeHHs CTUCHYTOro noBiTpsl BiaOyBaeTbcsl Yepe3 naTpybok 20 i Tpybonposig 21 HacKMYeHHs
PiaVHKW, @ CKUOaHHS ocagy - natpybok 22.

MaTtpybok 2 nogayi CTiYHMX BOA HA OYULLEHHS, KM PO3MILLEHO B rOPU3OHTaNbHO PO3TalLOBaHNX
OOVWH B 0OAHOMY ABOX TpybonpoBoaax, 3abesnedvye nepesarm po3pobneHol KOHCTPYKLiT B NOPIBHAHHI 3
iICHYIOUMMW  @HamnorYHUMM  KOHCTPYKUiAsMU. MoxnmBo 3meHwyBatn rabapuTHi po3mipu BCbOro
obnagHaHHA i perynioBaTy nogavy KOHLEHTPOBaHUX CTiYHMX BO4 B LUMPOKOMY AianasoHi
NOTYXXHOCTEMN.

BuKOHaHHA BHYTPIWHBOI MNOBEPXHi 3 [BOMa/TPbOMa 3BYXXEHHSMW BCepeauHi, fKi MaloTb
KOHoiganbHy dpopMy 23 naTpybKy 2 nofadi KOHLEHTPOBAaHOI CTiYHOI BOOU HA OYUCTKY CTBOPIOE YMOBH
ANs NiABULLIEHHS LWBWAKOCTI MOTOKY, O CNPSMOBYETLCSA Ha 0O6pobKy, 3abe3nevye nigBuLLEHY CTYNiHb
nepemillyBaHHs BOOHOMO pPO34YMHY 3 peareHTamu Ta iHLWi KOHCTPYKTMBHI nepeBarn siki nonsaralTb Y
HacTynHomy. o nepwe - He noTpebyeTbca nepeobrnagHaHHA anapaTy Npu Pi3HUX NOYaTKOBUX
KOHLUeHTpauisax cTiyHux Bofd. [lo-gpyre, CTBOPHOIOTLCA YMOBW [Ns KepyBaHHSA W yrpaBniHHA
npowiecamm o6pobreHHA CTiIHHUX BOA NepeBaXHOI BinbLIOCTi NPOMUCIIOBUX NigNpUeEMCTB. |, Ha KiHeupb,
3abe3nevyeTbcs epekTuBHE OBPOBNEHHST CTIMHHMX BOA 3 BUCOKMMUW MOYATKOBUMU KOHLEHTpaLismu
3abpyaHeHb Ha BXodi 4o anapary.

lMepeBarn BUMKOPUCTAHHA PO3POONEHOI KOHCTPYKLiI pafianbHOro GaraTokamepHOro anaparty 3
iHTEHCUBHNM 30CepedXeHNUM BBEAEHHSAM KOHLEHTPOBaHMX CTIYHUX BOA, B MOPIBHSAHHI 3 aHanoriYHMmu
KOHCTPYKUIiSIMW nondrawoTb Yy HacTyrnHoMmy. 3ocepeeHa TOukoBa Mofaya CTiYHMX BOA [03BOMSE
aKUeHTOBaHO BNNMMBaTW Ha OOPOOMEHHSI CTiYHWX BOA, OMTUMI3yBaTM BUKOPWUCTAHHA peareHTiB i
3abe3ne4ynTu cTabinbHIiCTb B po60Ti BOAOOUYNCHOrO 0bnagHaHHs.

Takum YMHOM, yaOCKOHaNeHa KOHCTPYKLiA padianbHoro 6aratokaMepHoro anaparty 3 iHTEHCUBHUM
30CepeKeHUM BBEOEHHSAM KOHLIEHTPOBAHWX CTIYHMX BOA BUMKOHAHO 3 [BOMA/TpPbOMa 3BYXXEHHSMU
BCepeauHi, ki MalwTb KoHoiganbHy ¢opMy, niaBuLye eqeKTUBHICTb 3MillyBaHHSA peareHTiB,
3abesnevye TOYHICTb iX O3yBaHHS Ta NOLIMPIOE PyHKLiOHAMNbHI MOXIMBOCTiI 06nagHaHHS.
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®OPMYJA KOPUCHOI MOJESI

PagianbHuin GaratokamepHuin anapart 3 iHTEHCUMBHMM 30CEepedkKeHMM BBEAEHHSIM CTiYHMX BOA, LUO
BKIMOYA€E LMNIHAPUYHUIA KOPNYC YCTAaHOBKM, NATPyOOK nogadi CTiYHOI BOAM HA OUYUCTKY, po3nogintoBay
KOHLEHTPOBaHOI CTi4YHOI BOAW, KOakciamnbHi LMNIHAPUYHI EMHOCTI, €NeKTpoAHY KaMepy, PO3YMHHI
(cTaneBi abo antomiHieBi) enekTpoau, enekTpoan BTOPUHHOT AOOUNCTKN (HEPO3UMHHI), KaMepy peakuii,
kamepy cnoTauii, nnaBatoye inbTpyBanbHe 3aBaHTAXEHHS, PELUITKY, KOHYCHUIA 30ipHUI MPUCTPIN,
TpybonpoBia BigBEAEHHS LUNaMy, €XEKTOPHUI MPUCTPIA, NOTOK 36upaHHs Lwwnamy, 30ipHMK MiHK,
Hacoc OOOPOTHOro BOAOMOCTAYaHHSA, caTypaTop, KnanaH peaykuinHun, naTtpybok niaBegeHHA
CTUCHYTOrO NOBITPA, TpybonpoBig HacuMYeHHs piavHM | naTpyboK CcKuaaHHsa ocady, SKun
BiApPI3HAETLCA TMM, WO NaTpyOOK MoAadi KOHLEHTPOBAHOI CTiYHOI BOAM HA OYWUCTKY BUKOHAHO 3
ABOMa/TpboMa 3BYXXEHHSIMWU BCEPEAVHI, SiKi MaloTb KOHOIAaNbHY hopMmy.
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