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niHoreHepaToOpX BCTAHOBMEHO 3aripHO-PErynioyi eneMeHTn Ans perynioBaHHs ob'eMy rasy, LwWo
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JerasaTtop, A58 NOKpaLlEeHHs SKOCTi OYMLLEHHS MiHHOT CUCTEMM, SIKY OCHALLYOTh MOCTIMHO Aitoyoto
aBTOMATU30BaHOK KOHTPOSTbHO-KEPYHOHOI Ta BIOKYHOHO CUCTEMOLO.

UA 162768 U



UA 162768 U

I

i)

4

i)

27

1/

Aposoduodwsou pie



10

15

20

25

30

35

40

45

50

55

UA 162768 U

KopucHa mogenb HanexuTb o HadTorasoBugoOyBHOI NMPOMMUCMOBOCTI, 30KpeMa, OO0 TEXHIiKM
OypiHHS HaTOBMX | rasoBUX CBEPANOBMH 3 HU3LBKMMWU MNNACTOBUMW TUCKaAMMK, | MOXe
BMKOPUCTOBYBATUCA ANSA PO3KPUBAHHSA NNACTIB i3 3aCTOCYBaHHAM MNiHW.

Binoma cuctema 06B'A3kM HACOCHO-LIMPKYMALIKHOI CUCTEMM, LLO CKNAOAETbCA 3 MpUAManbHMX
€MHOCTEN, EMHOCTEN 3 XiMIYHUMM peareHTamu, LiNsSHOK BCMOKTYBanbHUX i HarHiTanbHUX niHin,
OypoBux HacociB, 6MOKy OYMLLEHHS, AINSHOK XXONoboBOI LMPKYNAUIMHOI MiHii, 6GroKy NpuroTyBaHHA
OypoBOro po34ymHy, CTOSIKY 3 BEPTNIOrom Ta obragHaHHA yCTS CBEPASIOBUHW, NPUAMarnbHi EMHOCTI Ta
€EMHOCTI 3 XiMpeareHTamu, BUKOHaHi repMeTU4YHUMW i3 enacTu4yHoro martepiany i € KOMMNaKTHO
cKraganbHUMK Ansi 3pyYHOCTI TPAHCMOPTYBaHHS Ta MOHTaXy | AEMOHTaxy, )onoboBa LMpKynsuiiHa
NiHig BWKOHaHa 3aKpWUTOK i3 enacTuyHuX TpybonpoBoaiB, a Ans 3abe3nedeHHa pyxy OypoBoro
pO3uMHy OcCHalleHa Big Onoka oOyuMleHHA Ta Big €MHOCTEM 3 XiMpeareHTamy LunamoBUMMU
BiLUEHTPOBMMM Hacocamu. 3 METOK MOXIMBOCTI pO3MoAiny Ta perynioBaHHA MNOTOKIB OGypoBoro
PO34MHY, AINSHKA BCMOKTYBANbHUX i HaArHiTanbHUX MiHiA Ta OiNsSHKU KONobO0BO-UMPKYNSLIAHOI NiHil
OCHAaLLYOTbCA ONTUManbHUM HaBoOpOM i PO3MiILLEHHSIM 3anipHOI apmaTypu, 3BOPOTHUX KNanaHiB i
3anobikHMX nepemukaloumx npuctpoie [1]. OpgHak Takuin cnoci6 o06B'A3kM Mae HeaocTaTHIo
e(EeKTMBHICTb Npy BypiHHI CBEPANOBUH 3 HU3LKUMW MAACTOBMMU TUCKaMMU.

Bigoma cuctema 00B'A3kM HACOCHO-UMPKYMSAUINHOI  CUCTeMM, MpuM  SKin maTtepianm 3
aBTOTPAHCMOPTY pPO3BaHTaXylTbCA B Onok 36epiraHHA. Y 6nok npurotyBaHHA HabupaeTbes
po3paxyHKOBa KifbKiICTb BOAM W Yepe3 0K 3aBaHTaXyeTbCA pO3paxyHKOBa KiMbKiCTb CyXuX
mMaTtepianis. llicna peTenbHOro nepemiwlyBaHHS Ta OTPUMAaHHA 3agaHuX napameTpiB, PO34YMH 3a
AOMOMOrOK ropu3oHTanbHOro wnamoBoro Hacoca (MUH) nepekayyetbcs yepes Tpybonposig y
Xono6, a 3BiOgTWM 3nMBaeTbCcA B €eMHOCTI. [licns npurotyBaHHS HeobOXigHOI KiNbKOCTi PO34YMHY
noyYnHaeTbca OypiHHA CBEPANOBUHM, NPU LIbOMY OYpOBi Hacocu 4Yepe3 YCMOKTYHOUMI KOMEKTop i
BiAKPUTI 3aCyBKM 3a0MpatoTb PO34UH i NodatoTb MOro B fiHit0 BUCOKOro TUCKY MaHicdonbaa, a 3BigTu no
CTOsIKy ¥ BypoBOoMy pykaBy, Yepe3 BepTnior, Beayyy OypunbHy Tpyby i OypuneHi Tpybn Ha Bubin
CBepAnoBuHu [2].

LLnam 3 BUBOIO Ta po34MH No 3aTpybHOMY NPOCTOPY NiAHIMAETHCA Ha NOBEPXHIO, Ae NOTpannse B
nepLwumn CTyniHb OYMLLEHHSA - ByHKep LNamMOoyrnoBMoBaY, 3 HbOro Ha APYrUA CTYMiHb OYMLLEHHS -
BibpocuTo. 3a HeobxigHocTi 3a gonomoroto UUH po3unH nogaetbca Ha nickosiggintoBay (TpeTin
CTyniHb), a 3BiATM no xonoby noBepTaeTbCA B nNpuMManbHi  €MHOCTI. [Ona BuaaneHHs
ApibHoamMcnepcHOI CKNagoBOi BUKOPUCTOBYETLCS LieHTpudyra (YeTBepTMI CTYNiHb), a Ansd gerasauii
po3uMHy - pJerasatop (N'ATMI CTymiHb). YCi CTyneHi, KpiM MepLioro, BUKOPUCTOBYETbLCSA MNpwu
HeoOxigHocTi. [NpuroToBneHi B ©Onoui pigki XiMiYHi peareHTM 30CEepPeKYylTbCA B CheLianbHUX
E€MHOCTSX, 3BifKMN 3NMBAKOTLCA NPU LUPKYNALii po3dnHy 6e3nocepeaHbo B »xonob. Hegonikamu gaHoi
cucTeEMM OOB'A3KM € MOXIMBICTb 3aXOMNSIEHHSA MOBITPS B LMPKYMSALUIAHIA cucTeMi, Wo € HebaxaHum
npoLiecom.

Hanbnwkuum aHanorom € cuctema OOB'A3KM CBEPANOBMHWM Mpu po3byploBaHHI MPOOYKTUBHUX
rOPU3OHTIB 3 3aCTOCYBaHHAM MiHW [2]. 3aranbHUMKU CYTTEBMMM O3HAKaMM LibOro Cnocoly € HasiBHICTb
npuvMManbHMX EMHOCTEN, XKOMNOBHOT cUCTEMM, BCMOKTYBarbHOI | HarHiTanbHOI MiHin, 6ypoBoro Hacoca,
Onoka o4MLLEHHA, CTOSAKa, MIHOFEHEepyl4MX MpPUCTPOiB. Hegonikamm € BUKOPUCTAHHA BaKyyMHOrO
Hacoca Ansa BigbvpaHHs MOBITPS 3 MiHHOI CUCTEMM i MOXNMBO YaCTUHWM MPOMMUBArbHOI PIAMHU MpK
HaABHOCTiI PO34YMHEHOTO rasy, Lo He 3aBXan € eheKTUBHUM.

3agadelo  KOpUCHOI Mopeni € BAOCKOHAaneHHs CcucTeMu OOB'A3yBaHHS CBEPANOBUMHM 3
NPOMMBaHHAM MiHOWO ANA MiABULLIEHHS e(PEeKTMBHOCTI po30yploBaHHA MPOAYKTUBHUX FOPWU3OHTIB, a
TaKoX MOKpaLLEeHHs1 O4ULLIEHHSA NPOMUMBArIbHOT PiauHK Nicnsa Buxody i i3 cBepAnoBUHN.

MoctaBneHa 3ajaya BWpPIWYETbCA TUM, WO Yy CUCTEMi O0OB'A3yBaHHA CBEPOJIOBUMHU 3
BMKOPUCTaHHAM MiHOreHepaTopiB, WO sBNA€ cobol LMPKYMsUiAHY cMcTeMy i3 niHoreHepaTopamu
OaraToconnoBuMmK, 3 MaHiponbgoMm OypoBOro Hacoca, 3rifHO 3 KOPMUCHOK MOAENS0, Ha BXOAi Y
niHoreHepaTopu BCTAHOBMIOTL 3anipHO-PErymnoyi enemMeHTn Ans perynioBaHHa ob6'eMy rasy, Lo
HagXxoOuTb, a TakoX Ha BMXOAi i3 CBepAfIOBMHM BCTAHOBMIOKTL OAATKOBUI Aera3aTtop, KOTpun gae
MOXIMBICTb MOKPALUTU SAKICTb OYULLIEHHS MiHHOI cuctemu. CucTemMy OCHaLLyKOTb MOCTIMHO Aio4oto
aBTOMaTN30BaHOI KOHTPOJSIbHO-KEPYIOYOH Ta BIIOKYHUYO CUCTEMOIO.

CyTb KOpUCHOI Mogeni 3 MogepHisauii LMpKynsuiiHoi cuctemn BypoBoi yctaHoBkn BY 2900/175
OP-I nig yac 6ypiHHSA cBepAnOBUHM TMNOMHOW 2465 M 3 aHOManbHO HU3bKUM MIIACTOBUM TMCKOM
nonsrae B TOMY, LLO, MOPIBHSHO 3 aHariorom, cuctema nepegbadae UMPKYMsAUinHY cuctemy i3
niHoreHepaTopamu 6araToconnoBMMuY, 3 MaHicponbAoM BypoBOro Hacoca, Ta BCTAHOBIEHHSI Ha BXOLi
y niHOreHepyudi MNpUCTPOi 3anipHO-perymnoYnx €eneMeHTiB Ans perynioBaHHA 06'eMy rasy, Lo
HaaXoaMUTb.
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Lle nigBuwnte 4GKICTb NPUroTyBaHHS MIHHOT CyMilli, a TakoX Ha BWUXOAI i3 CBepASIOBUHU
BCTAHOBMIOETLCS OOAATKOBUI Aera3atop, KA A€ MOXIUBICTb MOKPALLUMTM SKICTb OYULLIEHHS MiHHOI
cuctemu.

Cuctema o06B'A3yBaHHA CBEpPANIOBMHM 3 BUKOPUCTaHHAM MiHOreHepaTtopiBs GaratoconnoBumx
(kpecneHHs1) cknagjaetbcs 3 OypoBux HacociB 1 i 2, ix maHidonbaa 3, repmeTtusaTopa ycTd
cBepanoBuHn 4, xonobHoi cuctemu 5, gerasatopa 6 i3 3acyBkow Ha Buxodi 12, OyHkepa-
LwnamoBnoBmnoBada 7, 6noka ouulieHHs nNpoMuBanbHOI pianHuM 8, gerasaTtopa 9, MpuMManeHOro
pesepByapa 10. [Ona 3abesnevyeHHs AONMBaHHSA CBEPANIOBUHW B MPOLECi CrycKo-NiginManbHUX
onepauin, UMpKynsuiinHa cuctema obnagHyeTbCcsa AONMBHOK eMHICTiO 11 i3 3acyBkoto 13. Peanisauito
NPOMUBaAHHSA CBEPANIOBMHM 3a OOMOMOrOK MiHW 3abesnevytoTb NiHoreHepaTopu Garatoconnosi 14 i
15, aki MOHTYIOTbCS Yepes "bannac" i3 3acyBkamu 16, 17, 18, 19 i 20. Ha Bxopgi y niHoreHepaTopwu
BCTaAHOBIIOOTLCA 3BOPOTHI Knanauu 21 i 22 ana HegonyckaHHA nonagaHHs NpoMMBanbHOI PiguHK y
NOBITPSIHY NiHil0 Ta 3anipHo-peryniotoYi enemenTn 23 i 24 ana peryntoBaHHsa 06'emy noeiTps abo rasy,
IO HaAXoaUTb.

MpuroTyBaHHA MIHHOI CyMilli 3AINCHIOETLCA TakMM 4YnHOM. BypoBuin Hacoc 1 abo 2 HarHiTae
npoMuBarneHy piguMHy vyepes3 maHidonba 3. Akwo HeobXiaHO 34iMCHIOBATU LMPKYNALID pigUHOW, TO
3akpuBaloTbca 3acyBkm 17, 18, 19 i 20 Ta BigkpuBaeTbcs 3acyBka 16. [Ana 3abesneveHHsa aepadii
PO34MHY, LIMPKYNSLIS 30iIMCHIOETLCH 3aKpUTTAM 3acyBku 16 Ta BigkpuTTam 3acysok 17 i 18 gna pobotu
niHoreHepaTtopa GaratoconnoBoro 14 abo BigkpuTTam 3acyeok 19 i 20 ana poboTn niHoreHepaTopa
15 4m ogHo4acHuM BigkpuTTaAM 3acyBok 17, 18, 19 i 20 gna ogHo4acHoi poboTu niHoreHepatopis 14 i
15.

MMicna Buxoay i3 CBEPANOBMHU NMiHHA CUCTEMA PYXAETbCS MO XKOMOOHIN cucTeMi 2 i ANst OYULLIEHHS
Bi NOBITpsS nopaetbcsi y AerasaTtop 3, dkun nepenbadvae Biobip noBiTps 3 MiHHOI cucTemMn 3
nofdanbliMM TPaHCMOPTYBaHHSAM Yy >OMobHy cuctemy abo Ha perasatop 9 npu  HasABHOCTI
po34yMHeHoro rasy. B noganbwomy npomuBaneHa piguHa noctynae o 6yHkepa-LunaMoBoBnioBaya
7, SIKMA 3OINCHIOE OYMLLEHHST MPOMMBANbHOI PIAVHN Ta OCagKyBanbHOI MiHKW, Aani Ha 610K OYNLLEHHSA
8 Ta perasatop 9 npu HeobxigHocTi. O4vnweHa piaMHa HagxoAuTb B NpuimansHui pesepsyap 10, a
notim 6ypoBum HacocoMm 1 abo 2 yepes maHichonba 3 HarHiTaETbLCS B CBEPASIOBUHY.

3anponoHoBaHe KopucHa Mofernb 3abesnevye nigBULWEHHS edEeKTUBHOCTI pPO30yproBaHHS
NPOAYKTUBHUX TOPU3OHTIB 3 aHOMarbHO HU3bKMMW MNAACTOBMMM TUCKaAMKM, @ TaKOX MNOKpaLLEHHS
OUYULLEHHSA NPOMMBArbHOI PigMHKM nicns Buxoay 11 i3 cBepAnioBUHK. [pun LbOMY LMPKYNAUiiHa cuctema
OCHaLLyeTbCSA NOCTIMHO Ait040H aBTOMAaTM30BaHOK KOHTPOSTbHO-KEPYIOYOK Ta BIIOKYOHO CUCTEMOIO.

MepeBaramu cucTeMmn € NiOBULLEHHSA SKOCTI MPUroTyBaHHS MiHHOI CyMilli Ta po®oTu gerasartopa,
NOKpaLLeHHs1 SKOCTi O4MLLIEHHS NIHHOT cucTeMu nicnga Buxoay 1i i3 cBepanosuHU. KopucHa moaenes fae
MOXIUBICTb 3HAYHO 30iNbLUMTM PO3KPUTTA MNPOAYKTUBHUX NMacTiB 3 aHoMarbHO HU3bKUMMU
nnactoBumm Tuckamu. PesynbTtatu gocnigkeHb i BunpobyBaHb 3anporoOHOBAHOrO  Crnocoby
06B'sa3yBaHHA Ha cBepgnosuHax [lontascekoro BBP BY "Ykpbypras", rmmnbuvHa ofgHiel 3 aknx
ctaHoBuna 4700 M, nokasanu BUCOKY edEKTMBHICTb MpOMo3ulii Ta agekBaTHICTb pe3yrnbTaTis
napameTpam nporHoay [3].

[xepena iHopmauiii:

1. Matent 123713 YkpaiHa, MIMK E21B 21/06 HacocHo-umpkynsudinHa cuctema 6ypoBoi
yctaHoBku / Jlax M.M., Wkiua N.€., Aumwmn T.M., CngopeHko O.l. 3asen. 26.07.2017; ony®.
12.03.2018, Bron. Ne 5 - 6 c.

2. Monity4un O.l. BypiHHA HadTOBUX i ra3oBMX cBeEpANOBUH. HaByanbHuMi nocibHuk. - MNontaea,
2021.-170c.

KomnpecopHe ycTaTKyBaHHSI B TEXHOMOTiAX BUAOOYTKY ByrneBoAHiB: MoHorpadis / A. ®. bynart, I.
B. Kupuk, I'. A. BoHgapeHko Ta iH.; 3a 3ar. pea. akag. HAH Ykpainn A. ®. bynaTta. - Cymu: Cymcbkuia
aepxasHun yHisepcuteT, 2016. - 305 c.

®OPMYIJIA KOPVUCHOI MOLENI

Cunctema 06B'A3yBaHHS CBEpASIOBUHW 3 BWKOPWUCTaHHSAM MiHOreHepaTopiB, WO 4HABnse cobot
LUUPKYMALIMHY CUCTEMY i3 niHoreHepatopamu Garatoconnosumu, 3 MaHiconegom OypoBoro Hacoca,
fika BiApI3HAETLCA TUM, LLO Ha BXOZi Yy NiHOreHepaTopy BCTAHOBIIEHO 3anipHO-peryniooYi enemMmeHTu
AN perynioBaHHSA 06'emy rasy, WO HagxoOWTb, a TakoX Ha BUXOAi i3 CBepANOBUHM BCTAHOBMEHO
AoAaTKOBUWA ferasaTop, ANS MOKpaWeHHS SKOCTi OYULLEHHS MiHHOT CUCTEMU, SKY OCHaLLyloTb
MOCTINHO Ail040l0 aBTOMATM30BaHOK KOHTPOSbHO-KEPYHOUOIO Ta BII0KY0HO00 CUCTEMOLO.
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