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(54) TIBPUOHA CUCTEMA AaucTunaul

(57) Pedpepar:

BuHaxig Hanexutb O CUCTEM KOMMIEKCHOTO OYULLEHHS BOAM | MOXe ByTn BUKOPUCTaHWIA B CUCTEMAX
XnTTE3abesneyveHHs ekinaxy NiNnoTOBaHWX KOCMIYHMX anapatiB Ansa pereHepawii BOAM i3 pigkmx
NPOAYKTIB XUTTERQIANBHOCTI ekinaxy. NbpuaHa cucteMa ancTunauii cknagaetbcs 3 MacoOOMiHHOIO
BigLEeHTpoBOro 6noka AMCTUNSAUIi, WO Mae poTop i3 3BOMOXYBA4YeEM, OCYLUYBAYEM TEXHOJSOMYHOro
MOBITPS Ta YepnakoBMMU HacocCamu, Tras30AdyBKM, TEPMOENEKTPUYHOrO TEnsioBOro Hacoca,
DOanaHcylo4oro OxonofXyBaya, MigCUCTEM >KUBMEHHS MacOOOMIHHOrO BiAUEHTPOBOro 6roka
ONCTURALIT CBDKMM PO34YMHOM, MONEpedHbOi 3anpaBkM LUPKYMAUIMHOIO KOHTYPY OXOSOMXEHOro
KOHAEHcaTy BOSIOrM TEXHOJIONYHOro MOBITPSA, 300py KOHAEHCATy BOJMIOMM TEXHOSOrYHOro MoBiITpS,
300py HEBMMAPEHOro 3anuKy, a TakoX UMPKYNAUIMHUX KOHTYPIB TEXHOJOMYHOro MoBITPS,
BMMAPIOBAHOIO PO34YMHY, OXONOKEHOTO KOHAEHCATy BOJIOTM TEXHOJOrMYHOro MOoBITPS, Ta
rigpaBniyHMX posnoginioBadis. LIMpKynaUuinHWA  KOHTYpP TEXHONOrYHOro noBITPS  BUKOHaAHWUN
PO3iMKHYTUM, 3 NOCMIJOBHUM BKIMIOYEHHAM [0 HbOro kabiHM KocMmidHoro anapara. lligcuctema 36opy
KOHOEeHcaTy BOJOrM TEXHOJOMNYHOro NOBITPSA NMpueAHaHa Ao BXigHOro narpybka GycTepHoro Hacoca,
AKAA  HanipHMM naTpybkoM nigknioveHui 4depes OydepHuidi MeMOpaHHM Gak [0 3BOPOTHO
ocMoTu4Horo dinbTpa. Len dinbTp natpybkom anst Buxogy BiadinbTpoBaHoOi BoAW NpuUeaHaHO 80
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nigcucremmn 360py YMCTOI pereHepoBaHoi BOAU, a NaTpyoKoM AN BUXOOY KOHLEHTpaTy NpuedHaHo
[0 MiACUCTEMW XUBIMEHHS MacoOOMiHHOro BigUEHTPOBOro 6noka AMCTUNALIT CBKMM PO3YMHOM.
3anponoHoBaHa ribpuaHa cuctema auctunsuii 3abesnevye 3MeEHLIEHHS NMUTOMUX eHeprosaTpaTt Ta
MacorabapuTHUX MOKa3HWKIB CUCTeMU pereHepadii Boau, Mokpallye sikiCTb AUCTUNATY Ta nigBuLLye
KoediuieHT pereHepauii Boau.

v/ 2w/ 5/ 6/ 8Bl o

wucma Boda,

U7 npodybosra boda 36000mHoz20 0CMoCy;
:l HEBURaPerU 3GAULOK,
Sl KoHdeHcam Bonozu MexHooZI9HoZ0 NoBImpS.
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BuHaxig HanexuTb OO0 CUCTEM KOMMJIEKCHOrO OYULLIEHHS BOAM i MOoXe OyTu BMKOPUCTaHWA B
cucTemax XuTtesabesneyeHHs ekinaxy MinoToBaHUX KOCMIYHMX anapaTiB Ans pereHepadii Boau i3
PiOKMX MNPOAYKTIB KUTTEAIANBHOCTI ekinaxy (ypuHa, CaHiTapHoO-ririeHiyHa Boda, KoHAeHcaT
aTtMocdepHoi Bonoru).

Bionoma cuctema aguctunsauii Bogu [1] Ha ©GOpTy KOCMIYHOrO amnapaTa, WO MiCTUTb OBnokK
BiJUEHTPOBOro AUCTUNATOPA, TEPMOENEKTPUYHMI TEnnoBUA  HACOC, UMPKYNAUINHI  KOHTYpuU
BMMApPIOBAHOrO PO34YMHY Ta OXOMNOOXKYKUOro KOHAEeHcaTy, TennoobMiHHUK-OXONOo4KyBaY, nigcmcremy
nofadi CBDKOro poO3yMHy, nNigCUCTEMY BiOBeOEHHS AUCTUNATY, a TakoX NigcMCTeMM BiOgBeOEHHS
KOHLeHTpaTy BMNapiloBaHOro po3dMHYy Ta rasiB, WO He KOoHAeHcywTbcs. Bbnok BigueHTpoBoro
anctunaTopa, Mae ogHy abo Oinblie CTyneHiB BMNAapoBYBaHHA. B nepuin 3 Hux BunaptoBaHHSA
po34MHy BiOOYBaETbCA 3a paxyHOK WOro neperpisy, OTPUMAHOINO B TEPMOENEKTPUYHOMY TEMIIOBOMY
Hacoci BIOHOCHO TemnepaTypu HacuUYeHHs Y LbOMY CTyneHi. HusbkoTemnepaTypHUM [Xepernom
eHepril TepMOenekTPMYHOro TENSIOBOrO Hacoca € Tenso KoHAeHcaulii napu, OTPUMaHoi B OCTaHHbOMY
CTyneHi BUMNApPOBYBAHHA, $KE MEepPeHOCUTbCH MO UUPKYNAUINHOMY KOHTYPY KOHAeHcaTy [Jo
TepmoenekTpuyHoro Tennosoro Hacocy (TTH). Brok BigueHTpoBoro guctunaropa MicTuTb BOyaoBaHi
Hacocwu, ki 3abe3nevyroTb HeOOXiaHI NepemilLeHHS TENMOHOCITB y CUCTEMI ANCTUNALT.

Heponikamn BigOMOi cuctemMnm € HeobXigHICTb nNigTPUMaHHA BakKyymMy Y BUMNAPHMKY Ta
KoHOeHcaTopi ©Omoka BiOUEHTPOBOrO AUCTUIIATOPA, BUKNMKAHa OOMEXEeHHaM TemnepaTypwu
BMNApIOBaHMX PO34YMHIB Ha piBHi, WO He nNpu3BoauTb OO0 HebaxaHwx TepMOXiMiYHMX npoueciB y
peyoBMHaX, WO MICTATbCA Yy BMMNaplBaHMX po3vvHax. [Ons 3abesneveHHs HeobXigHOro Bakyymy
BMKOPUCTOBYIOTb BaKyyMHWI HacoC, WO YCKNadHE CUCTEMY OUCTMRALT, 30inblye NMTOMi BUTpaTn
eHeprii Ta 3HWXKYE HaAAINHICTb CUCTEMU.

Bigoma Takox cuctema gucTMnAuii, WO npauloe Ha NPUHLMNI 3BOSIOXKEHHS Ta OCYLLYBaHHSA
nositTpsa (HDH) [2], wo mae kopnyc, B SKOMY pO3MilLLEHO CTaTU4HI 3BOJIOXKYBady Ta OcyLlyBad MoBiTps,
nigirpisa4  BUNapitoBaHOro pPO34YuHy, NiACMCTEMM MNOAdadi NOBITPSA Ta BUNapOBaAHOrO PO3YMHY,
nigcmctema pO3NUMEHHS BUMAapPIOBaAHOro pO34MHy, MNigcuctemm 3060py Ta BiOBEAEHHS AMCTUNATY i
300py HEBUMAPEHOTO 3anMuLLKYy.

Heponikom ui€i cnctemm OnCTunAuii € HU3bKa IHTEHCUMBHICTb TENnomMacoOoBMiHHMX MpoUECiB y
3BOJIOXKYBa4i Ta OCyLlyBadi MOBITPsl BHACMIQOK TOro, WO Li npouecu BiabyBaloTbCs B Naporasosil
CyMilli, e HasBHICTb rasiB, WO HEe KOHOEHCYTbCH, 30Kpema MOoBiTps, B pasn 3MeHLYTb
koedilieHTX Tennosigaadi, ocobnmeo npu KoHAeHcauii. Kpim Toro B Wit cuctemi guctunsauii ons pyxy
pianH Ta ix cenapadii Big naporasoBoi CyMmilli y 3BONIOXYBadi Ta ocyllyBayvi BAKOPUCTOBYHTLCS CUMK
rpasitauii. 3 uiei npyynHM Taka cuctema AUCTUrAUil He Oyae npaue3gaTHOK Npy MikporpasiTauil,
TOGTO B cucTEMax XUTTe3abe3neveHHst NiNnoTOBaHUX KOCMiYHUX 0O'EKTIB.

Hanbinblwl 6rm3bKo 3a TEXHIYHOK CyTTIO A0 3anporoHOBaHOIO BUHAxXody € MacooOMiHHa
cuctema guctunadii [3], WwWo mMae kopnyc, B AKOMY PO3MilLleHO MacOOOMiHHWIA BigLeHTpoBUA Onok
ANCTUIALIT, 4O SKOro BXO4ATb POTOP i3 3BONOXKYBayYeM Ta OCyllyBavyem Ta npmsog poTopa, nigirpisay
BMMapOBaHOro pPO34YuMHY, NIACUCTEMY MOAadYi TEXHOSOrYHOro mMoBITPS NO 3aMKHYTOMY KOHTYpY
MocrigoBHO 4epe3 3BOJIOXKYBay Ta OCyLIyBady, NiACUCTEMY nogadvi BUMAPIOBAHOIO PO3YMHY B
MacoobMiHHy cucTeMy AucTunsauii, nigcuctemy nonepeaHbOoi 3anpaBkM AUCTURATOM KOHAEHCATHOro
KOHTYpYy Ta niacuctemMu BiABEeAEHHA KOHAEeHcaTy | HeBunapeHoro 3anuwiky. fAk nigirpisay
BMMaproBaHOro po3ydnHy BukopuctaHo TTH, Sk no rapsadii CTOPOHI NiAKNIOYeHU 00 UUPKYNALIMHOMO
KOHTYpY BUMNApPOBaHOIo po34rHy, NOCAiAOBHO 3 YeprnakoBMM HACOCOM Ta 3BONIOXYyBayeM nosiTps. 1o
XxonofdHin crtopoHi TTH nocnigoBHO BKMAYEHO B LUMPKYNAUIMHUIA KOHTYP KOHAEHcaTy pas3oM i3
ocylyBayeM noBiTpsl, 6anaHcyounm OXonompKyBavyemM Ta YeprnakoBUM HACOCOM.

Heponikom Hanbnmk4oro aHanora € He3gaTHICTb CUCTEMM AUCTUNSALIT 3aXUCTUTU OTPUMAHY YUCTY
BOAY Bif NeTy4uMx KOMMOHEHTIB BUMAPIOBAHOIO PO3YMHY, AKi pasoM 3 MNapornoBITPSAHOK CYMILLILLIIO
HaOXOAsTb Yy OCylyBay, e PO3YMHAKTBCA Y OTPMMaHOMYy KOHAEHCaTi BOJIOrM TEXHOSOri4YHOro
nosiTp4d. Lle pobnts oTpMaHum koHaeHcaT HenpyuaaTHUM ANS MONOBHEHHS 3anaciB YMcTol Bogn 6e3
000aTKOBOI Moro 06pobku, Hanpuknag, copouinHuMn meTogamu.

B ocHoBy BuHaxogy nocTaBfieHa 3ajava BOOCKOHANIEHHSI CUCTEMU AUCTUNAUIT B HanpsMKy
€Hepro-, Maco- i maTtepiano3bepexeHHs, npaue3gaTtHoOi B YMOBax HEBArOMOCTi Ha MinOTOBaHUX
KOCMiYHUX arnapaTax, Mpu OAHOYACHOMY OTPMMAaHHI BOAW BWUCOKOrO CTYMEHS OYULLEHHS 3aBASKU
KOMOiHaLii MacoobMiHHOIro Ta 3BOPOTHO-OCMOTUYHOIO METO/IB OYMLLEHHSI BOOMW.

MocTaBneHy 3agayy BUpiWyOTb TuUM, WO TribpygHa cucTtemMa AUCTURAUi, KA MICTUTb
MacoobOMiHHWIA BiALEHTPOBMI ONOK AUCTURALIT, A0 SKOro BXOAWUTb POTOP i3 pO3MILLEHMMU B HbOMY
3BOMOXYBa4YeM Ta OCyLlyBa4eM TEXHOJIOMNYHOro noBiTps Ta BOyOOBaHi y poTOp 4epnakoBi Hacocw,
rasoflyBky AN nofadi TeXHONOriYHOro mnoBiTPA MOCMIJOBHO 4Yepe3 3BOMOXKYBay Ta OCyLlyBau,
TEPMOENEKTPUYHUIA  TEMMOBUA  Hacoc, ©OanaHCyl4uMin OXOoNnogkKyBad, MiACUCTEMY  KUBIMEHHS
MacoOOMIHHOrO BigUEHTPOBOro 6rnoka ANCTUNAUIT CBXKMM PO34YMHOM, MigcMcTeMy 300py KOHAEHcaTy
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BOMOMM TEXHOMOFYHOro MOBITPSs Ta nigcuctemy 300py HEBMMAPEHOro 3alnuwKy, a TaKox
LMPKYNALIMHUA KOHTYP TEXHOSOMYHOro NOBITPA, LMPKYNAUIMHUA KOHTYP BUMNApPIOBAHOrO PO34YMHY Ta
LMPKYMALIMHUA KOHTYP OXOFOMAXEHOr0 KOHAEHCaTy BOMNOrM TEXHOMNOMYHOro NoBiTPs, B SKiK, 3rigHO 3
BUHaXiOHULbKMM 3a0yMOM, LIMPKYMSLINHUA KOHTYP TEXHOJSOMYHOrO MOBITPSt BUKOHAHO PO3IMKHYTUM, 3
NoCrniJOBHMM BKMIOYEHHAM Y HbOro kabiHM MiNOTOBAHOro KOCMIYHOro anaparta, nigcucrema 36opy
KOHAEeHcaTy BOMNOMM TEXHOSOMYHOro MOBITPS NpPUEAHaHa A0 BXigHOro naTpybka GycTepHoro Hacoca,
AKMA  HanipHMM natpybkoMm nigknioyeHun 4epes OydepHun membpaHHu ©Bak [0 3BOPOTHO-
OCMOTMYHOro pinbTpa, SKMA naTpybkom pAOns Buxody BiadinbTpoBaHOI BOAM NpUEAHAHO [0
nigcuctemmn 3060py YMCTOI pereHepoBaHOi BOAMW, a MaTpyOKoM A5is BUXOAY KOHLIEHTpaTy NpueaHaHo o
NiACNCTEMMU XUBMNEHHS MacooOMiHHOMO BigLEHTPOBOro 6ioka ANCTUNSALIT CBXKMM PO3YMHOM.

CyTb BMHaxogy MNOSACHIOETbCA (Iryporo, Ha K 300pa)keHO MPUHUMMNOBY CXeMy TribpugHoi
CUCTEMMU ONCTUNALLT.

lbpugHa cucteMa AMCTUNAUIl cKnagaeTbes 3:

— MacoobMiHHOro BigUeHTpoBOro OGnoka AucTUNauii, OO CcKnagy £sKoro BXOAATb poTop i3
3BONOXyBayem 1 Ta ocyllyBayeM 2 TEXHOSMOrYHOro NoBiTPS;

— YyepnakoBux Hacocis 3, Aki BOyAoBaHi y 3Bonoxysay 1 Ta ocywyBad 2, He NOTpebyoTb OKPeMMNX
npuBogiB i 3ab6e3nedvyoTb HEOOXiaHI NepeMillleHHs piavH Yy ribpugHin cuctemi gucTUnaLii;

— rasogyeBkn 4, sika 3abesnedye MOCMIAOBHE MPOXOMAXEHHS TEXHOSOr4YHOro MnoBIiTPA 4Yepes
3Bonoxysad 1 Ta ocywysay 2;

— TEepPMOENEeKTPUYHOro TEMJIOBOro Hacoca 5, skui 3abesnevye Migirpis BUNaptOBaHOrO PO3YMHY
nepeg MNOro nogayerd nNo UMPKYNAUIMHOMY KOHTypy 12 0o 3BofoxyBaya 1, Ta OXONOAXKEHHS
KOHOEHcaTy BOSIOrM TEXHOSONYHOro MOBITPSA, Nepea nogadverd Moro no UMpKynsuinHoMy KOHTypy 13
00 ocyllyBaya 2;

— ©OanaHcytovoro oxornogxyBaya 6, sk 3abesnedye TennoBui GanaHc MK rapsdol Ta
xonogHot ctopoHamun TTH 5;

— nigcucTeMm: 7 — XXMBJIEHHA MacoOOMIHHOrO BiALEHTPOBOro 6roka ANCTUNSALIT CBKMM PO3YMHOM,
8 — nonepenHbOi 3anpaBkM QUCTUNSTOM LMPKYNALIMHOrO KOHTYpy 13, 9 — 36opy KOHAEHCcaTy BOMnoru
TexHonorivyHoro nositTps, 10 — 360py HEBMNAPEHOro 3anuLlKy;

— UMPKYNAUINHKUX KOHTYpiB: 11 — TexHonoriyHoro nosiTps, 12 — BMNApOBaHOro posyuHy, 13 —
OXOMNOKEHOr0 KOHAEHCAaTy BOMNOrM TEXHOMOIYHOro NOBITPS;

— OyctepHoro Hacoca 14, SKkMK Bigkadye OTpMMaHMA Yy ocyllyBadvi 2 KOHAeHcaT BOJSIOrM
TEXHOJSI0orYHOro noBiTps i3 niacnctemm 9 36opy LBOro KOHAeHcaTy y 6ydepHuin membpaHHuii 6ak 15,
B SIKOMY MornepeaHbo CTBOPEHO Ta MiATPUMYETLCA HAOJULLKOBUIA TUCK rady Ha membpaHy, JoCTaTHin
Ans poboTM 3BOPOTHO-OCMOTUYHOTO (pinbTpa 16;

— OydepHoro membpaHHoro 6aka 15;

— 3BOPOTHO-OCMOTMYHOro ginbTpa 16,

— nigcnctemum 36opy YMCTOI pereHepoBaHoi Bogn 17;

— rigpaenivyHux posnogineHukie 18, 19, 20, aki 3abe3nevyoTb HEOOXiOHI PEXNMU DYHKLIOHYBaHHS
LMPKYNALIMHNX KOHTYpIiB 12 Ta 13.

l6pugHa cuctema aucTnnAuii Npauoe HaCTYNMHUM YNMHOM.

Mpn obepTaHHi poTopa MAcCOOBOMIHHOrO AMCTMRAUiINHOrO 6noka ribpugHoi cuctemu auctunsadii
OBUTYHOM (Ha KpecrneHHi He nokasaHun), Npu BKoYeHnx rasoaysui 4 Ta TTH 5, yepes 3Bonoxysay 1
Ta ocylyBa4y 2 no PO3iMKHYTOMY KOHTYPY TEXHONOr4Horo noBitps 11 npokayyloTb NOBITPS KabiHu
KocMiyHoro arnapara. [py nepwomMy BKIHOYEHHI riOpuaHOI cUCTeEMU AMCTUnAuii, konu GydepHun
MembpaHHun 6ak 15 nycTuii, 3BOPOTHO OCMOTHMYHMI inbTp 16, 3Bonoxysay 1 i TTH 5 npautotoTb He
B LUTATHOMY, @ B NMyCKOBOMY pexumi. [1pn ubomy yepes 3Bornoxysad 1 0o ocyllyBaya 2 HagxoauTb
Tenne i Boriore MoBiTps kabiHW MiNOTOBaHOrO KOCMIYHOrO anapaTa, BigOyBaeTbCsl 3MEHLLUEHHSA NOro
TemnepaTtypu i BONIOrOBMICTY MpWU KOHTakTi 3 oxonomkeHnm y TTH 5 guctunarom. Cam guctunar 3a
JOMOMOrol0  4YeprnakoBOro Hacoca 3 pyxaeTbCa B UMPKYNAUIMHOMY KOHTypi 13, nonepegHbo
3anpaBreHoMy LM OUCTURATOM Yepes rigpaBnivyHuin po3nodinbHuk 18 nigcncremoto 8 nonepenHbOi
3anpaBku OUCTUNATOM KOHTYpy 13. OTpumaHuim B ocywyBadi 2 KOHOEHCAT BOSIOrM TEXHOMOrYHOro
NnoBiTpsi 30MpaloTb Yepes rigpaBniyHMiA po3noginbHUK 19 (perynaTop piBHS KOHOEHCATy y ocyllyBadi
2) nigcuctemolo 9 36opy KOHOEHcaTy BOJIOMM TEXHOSOFYHOro MOBITPS, 3BiAKM MOro OycTepHum
HacocoMm 14 nopatoTb o GydepHoro MemGpaHHoro G6aka 15, siKMA XMBUTb 3BOPOTHO-OCMOTUYHMUI
dinbTp 16 CBIXXMM KOHOEHCATOM BOOrM TEXHOMOrYHOro NoBiTpsi. BycTepHun Hacoc 14 BknYaeTbCA
nvwe Ans BigkadyBaHHA KOHOEHcaTy BOMOrM TEXHOMNOrYHOro MoBiTpsa 3 nigcuctemn 9 3a curHamnom
npo ii 3aNOBHEHHSA KOHAEHCATOM BOSIOMM TEXHOMNOrYHOrO NOBITPS.

[Micna 3anoBHeHHs dinbTpa 3BOPOTHOrO 0cMOocy 16 KOHAEeHCAaTOM BOSOMM TEXHOMNOTYHOro NoBITPS,
ribpugHa cuctema AMCTUNSALUIT NOYMHAE NpautoBaT Y LUTATHOMY PEXUMI, KON BMNApOBaHWUIA PO34MH
i3 migcucTeMun 7 XX1UBNEHHsT MAacoOOMIHHOIO BiALLEHTPOBOrO AUCTUIALIMHOIO 6rnoka ribpngHoi cuctemm
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ANCTUNALIT CBDKUM PO34YMHOM, HaOXOAUTb A0 LMPKYAALIMHOIO KOHTYPY BMMAPIOBaHOrO pPo3yunHy 12,
3aMnoOBHIOE MOTO i rapsvy CTOPOHY TEPMOENEKTPUYHOro TEMNMOBOro Hacoca 5, e BUnapoBaHUn PO34MH
nigirpisaloTb Ta nojawTb [0 3BonoxyBada 1. Tam po3uMH KOHTaKTye 3 Oinbll XONOAHUM
TEXHOMOr4YHMM NOBITPSIM, TeMnepaTypa i BONOriCTe AKOro BignoBigatoTe napameTpamM NoBiTps KabiHu
KOCMiIYHOro anapara, Ta 4aCTKOBO BUMNApoBYeTbCs. [Mpu LbOMYy 3pocTae Temnepartypa i BOMOriCTb
TEXHOMOrYHOro MoBITPA. HeBunapeHum 3anuok, Wwo 4Bnse Ccob0w BOAOBMICHUMA PO3YMH i3
30inbLUEHO KOHLIEHTpALLE conen, YepnakoBMM HAacOCOM 3 MOBTOPHO NOAAlTh A0 LUUPKYNAUIMHOMO
KOHTYpY 12 AN NPOAOBXEHHSA MOro KOHLEHTPYBaHHS.

MoTik 3BONOXEHOro Ta nigirpitoro y 3BonioXyBadi 1 TexHonoriYHoro noBiTpsa rasogyekolo 4
HanpaBnalTb 40 OcywyBaya 2, Ae BiaOyBaeTbCA 3MEHLLEHHS Oro TemnepaTypwv i BOTOroBMICTY npw
KOHTaKTi 3 oxonomkeHum y TTH 5 guctunatom, skmin 3a OONOMOrow 4epnakoBoro Hacoca 3
pyXaeTbCs B LMPKYNALINHOMY KOHTYPI 13, nonepeaHbo 3anpaBneHoMy OUCTUNATOM Yyepes nigcucremy
8.

MigirpiTy B ocywyBadi 2 cymiw ANCTUNAATY Ta OTPUMAHOIO KOHAEHCATy BOSIOrM TEXHOSOrYHOro
noBiTpsi, YepnakoBMM HacocoM 3 nofalTb [0 XonoaHoi ctopoHM TTH 5 Ha oxonomxeHHs, 3
nepegaBaHHAM OTpMMaHOI B OcCyllyBadi 2 TENnOTW KOHAeHcauii Jo rapsiioi ctopoHn TTH 5, ge
BibyBaeTbCA HarpiBaHHSA BUNapOBaHOro PO34nHy nepes Moro nogadvero 4o 3Boroxysada 1.

OTpumaHun B ocywlyBadi 2 4OAATKOBUIA KOHAEHCAT BOSIOrM TEXHOMONYHOMO NOBITPS TigpaBniyHUM
posnoginbHukoMm 19, AKMiA Mo CyTi € perynsaTtopoM piBHA piguHM B OCyllyBadi 2, HanpaensooTb OO
nigcnctemmn 9 36opy KOHAEHcATy BOMOrM TEXHOMOMYHOro NOBITPS, 3BiAKM horo 6yctepHuM Hacocom 14
nogatTb Ao OydepHoro memMOpaHHoro 6aky 15, KM XMBUTb 3BOPOTHO-OCMOTUYHMIA QiNbTp 16
CBPKMM KOHAEHCATOM BOJSIOMM TEXHOMOrYHOro noBiTpsi. Y 3BOPOTHO-OCMOTUYHOMY dinbTpi 16
BiAOyBa€ETbCS PO3MOAiIN KOHAEHCATy BOMOrM TEXHOJOMNYHOrO NOBITPSA Ha BiAdINbTpOBaHy Boay, sika
yYepes3 naTtpybok Ansa Buxody BiAdINbTPOBaHOI BoAW MoTpannse Ao nigcuctemyn 17 36opy umctoi
pereHepoBaHOi BOAW, Ta KOHUEHTpaT, SKMA 4depe3 naTtpybok Ons BiABEAEHHS KOHUEeHTpaTty i3
3BOPOTHO-OCMOTMYHOIO binbTpa 16 noTpannse A0 nNiACUCTEMUM 7 XKMBNEHHS MacOOBOMiIHHOro
BiQLLEHTPOBOro 6roka oUCTUnALii CBXKUM PO34YMHOM.

MigpkMBNEeHHS UMPKYNSAUWINHOrO KOHTYpPY BMMaptoBaHOro pos3duHy 12 3abesnedye nigcuctema 7
XMBMNEHHA MacOOOMIHHOrO BILEHTPOBOro 6roka AUCTUNAUiT CBIKMM pPO3YMHOM, a BiABEAEHHS
OTPMMAaHOrO KOHAEHCaTy BOMOMM TEXHOMOrYHOro NoBiTps — nigcuctema 9 36opy KOHAEHCaTy BOMOrM
TEXHOMOrYHOro NoBITPS.

Micna QoCArHeHHA B KOHTYpi 12 BMMAploBaHOrO PO34YMHY 3a4aHOi KOHLUEeHTpauii, HeBMnapeHumn
3anuoK (KOHUeHTpaT) 4epes rigpaBnivyHuin posnofineHuk 20 BigBoguTbca Ao nigcuctemu 10
BilBeJEHHs HeBWMapeHoro 3anuilky Ha yTunisauilo, a UupKynauinHuid KoHTyp 12 npu uUbomy
3aMOBHIOETLCS CBIKMM PO3YMHOM i3 MIACUCTEMM 7 XUBMEHHS MAcOOOMIHHOro BigueHTpoBoro 6roka
ANCTUNALIT CBPKMM PO3YNHOM.

BanaHcylounn  oxonogkyBad 6 3abesneyye CTauioHapHICTb poboTu ribpugHoi  cuctemu
ANCTUIALIT, BIOBOAAYM 3 LMPKYNALINHOIO KOHTYPY 13 OXOMNOAXEHOro KOHAEHCAaTy KiNbKiCTb TennoTu,
LLO NPUBMM3HO AOPIBHIOE ENEKTPUYHIN NOTYXHOCTI, AKy cnoxmeae TTH 5.

TexHiYHM pesynbTaT Mnondrae B TOMY, WO BUKOPUCTAHHA inbTpa 3BOPOTHOMO OCMOCY Y
ribpuagHin cuctemi guctTunsuii 3abesnedye CyTTeBe 3MEHLLEHHSI MMTOMUX eHepro3aTpaTt CUCTEMOLO, B
AKIN 3HAYHY YaCTMHY YMCTOI BOAN OTPUMYOTb 6€3 eHeproBUTPaTHOro BMNApOBYBaHHA PO34mHy. [Mpu
LUbOMY BMWCOKY $SKiCTb OTpMMaHoi 4ucToi Boau 3abesnevyioTb 6e3 BMKOPUCTaHHS [OO0L4ATKOBUX
BUTPATHMX MaTepianiB (copbeHTiB), ki MatoTb obmexeHun pecypc. [docTaBka Takux BUTPaTHUX
MaTepianiB Ha 6OpPT KOCMIYHOro anapara € nepLio Npobrnemoro Yepes JOPOXKHEYY TaKOi JOCTaBKM,
Apyroto npobnemMoto € HeoOXxigHiCTb 30epiraHHa 3anacy Takux MaTepianie Ha 6GopTy KOCMi4HOro
anapaTa, OCKifnbku 06'eM BcepeaunHi KOCMIYHOMo anaparta CyTTEBO OOMEXEHUN, | TPETbOK NPOONEMOtO
€ HeoOxigHicTb 36epiraHHA Ha OOpPTYy KOCMIYHOrO anapaTta BignpaubOBaHWX Marepianis Ao ix
yTunisaduii.

MpuegHaHHa inbTpa 3BOPOTHOIO OCMOCY NaTpybKOM AN BiABeAEHHA KOHUEeHTpaTy [Jo
nigcucTemMmn 7 >KMBIMEHHA Oroka [UCTUMRAUil CBDKMM pO34YMHOM 3abeanevyye MOro noganblue
KOHUEHTpPYBaHHA 3 OTPMMaHHAM [AOAaTKOBOI KiMbKOCTi unctoi Boau. Lle 36inbwye koediuieHT
pereHepauii BOAM Ta 3MEHLIYye Macy KOHLIEHTpaTy, Lo 0COGMMBO BaXNMBO ANS Aanekux i TpuBanmx
MICilA, B GKMX Lier koedilieHT NoOBUHeH nepesuLLyBaTu 85 %.

BapTo 3a3HauMTW, WO OAWMH KOCMOHABT BMAINSE B aTtMocdepy kabiHM KocMidHOro anapaTta
©nm3bKko 2 kr Bonorn Ha goby. ToX po3MMKaHHSA LIMPKYMALINHOrO KOHTYPY TEXHOMOrMYHOro MOBITPs B
kabiHi kocMmi4yHOro anaparta 3abe3neyye perynoBaHHA BOJIOrOCTi MOBITPsl KabiHWM ninoToBaHOro
KOCMIYHOro anapaTta 3 OgHOYacHMM 30inbLUeHHAM KiNbKOCTi pereHepoBaHOi BOAW, LIO CMPOLLYE
CUCTEMY KOHAMLiIOBAHHA MOBITPS KabiHW NiNOTOBAHOrO KOCMIYHOMO anaparta 3a paxyHOK MOXIMBOCTI
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BiMOBM Bif, BUKOPUCTAHHS OKPEMOiI cucTemu 360py KOHOEHCaTy BOJIOTMM MOBITPS MiNIOTOBAHOIo
KOCMIYHOro anaparTa.

JKvBneHHs inbTpa 3BOPOTHOrO OCMOCY KOHAEHCATOM BOJSIOMM TEXHONOrYHOro MoBITPS,
3BiflbHEHVM Y MacoOBMiHHOMY BiALEHTPOBOMY 6rioui ANCTUNALIT Bi PO3YUHEHUX HEMETKMX OOMILLOK,
3abesneyvye 36inbLIEHH: pecypcy MeMbpaHu dinbTpa 3BOPOTHOrO OCMOCY.

lMonepenHe cTBOpeHHsA Ta niagTpumaHHs y 6ydepHomy membpaHHomy 6aky 15 HagnuwikoBoro
TUCKY rasy Ha MmembpaHy, 4OCTaTHLOro Ans po6oTU 3BOPOTHO-OCMOTUMYHOrO hinbTpa 16, nepenbavae
BKITIOYEHHS1 OycTepHoro Hacoca 14 nuwe Ansa NornoBHEHHSA KOHAEHCATOM BOJIOMM TEXHOMOTiYHOro
noBiTpsa G6ydepHoro MmembpaHHoro 6aka 15, WO 3MeHLye 3arafnibHe €HeprocnoXmnBaHHs ribpuaHo
CUCTEMOI AUCTUNSALI.

3anponoHoBaHa ribpugHa cuctema gucTunsauii 3abesnevnTb 3MEHLLEHHS MMTOMUX eHepro3aTpar
Ta MmacorabapuTHMX MOKa3HMKIB CMUCTEMM pereHepauii BoAW, MOKpaAWUTb HAKICTb AUCTUNATY Ta
NiABULWLMTE KoedilieHT pereHepadii Bogu npu Big4yTHOMY 3HWXXEHHI BUTpAT eHepril Ta maTepianis.

[xepena iHpopmallii:

1. Matent RU Ne 2127627 C1, "Cuctema 1 BaKyyMHbIA LIEHTPOOEXHbIN AUCTUNNATOP ANS
pereHepauum BOAbl M3 MOYM Ha BOpTy KocMuyeckoro netateneHoro annaparta" MIK BO1D 3/08,
ony6n. 20.03.1999

2. 2021_Mohamed.pdf Int J Energy Res. 2020; 1-52

3. MarteHT Ha kopucHy mogenb UA Ne151430 U "MacoobmiHHa cuctema guctunadii” MIMK BO1D
3/12, MINK B01D 3/10, ony6n. 20.07.2022

®OPMYJIA BUHAXOLOY

lbpugHa cuctema gUCTUNALIi, ska MICTUTb MacOOOMIHHWI BiALEHTPOBUIA BNOK AMCTURALIT, 4O SIKOro
BXOOWUTb POTOP i3 PO3MIlLlEHUMN B HbOMY 3BOnoxyBadem (1) Ta ocywyBadem (2) TEXHOMOriYHOro
nosiTpa Ta BOygoBaHi y poTop 4YepnakoBi Hacocu (3), rasogysky (4) ond nogadi TEXHOMOrYHOro
NnoBIiTPsi MOCNIAOBHO Yepes3 3BOMOXYyBa4y Ta OCyLlyBa4y, TEPMOENEKTPUYHWUIA TennoBun Hacoc (5),
BanaHcytoumn oxonomxkysad (6), nigcuctemy (7) >KMBMEHHA MacooOMiHHOro BigueHTpoBoro 6noka
ANCTUIALIT CBPKMM po3dmHOM, nigcuctemy (8) 36opy KoHAEeHcaTy BOSMOMM TEXHOMOMYHOro NoBIiTPSA Ta
nigcuctemy (10) 360py HEBMNAPEHOrO 3anuLLKy, a TaKoX LMPKYNAUiNHMA KOHTYpP (11) TEXHOMOriYHOro
NoBITPSA, UMPKYNAUIMHMA KOHTYp (12) BuNaptoBaHOrO pPO34YMHY Ta UMPKYyNAUinHWA KoHTyp (13)
OXOSIOKEHOro KOHAEHcaTy BOMOMM TEXHOMOMYHOro MoBiTPSA, SKka BiAPISHAETbLCA TUM, LWO
LUMPKYNALIMHUA  KOHTYP (11) TEeXHOMOoriyHOro noBiTPA BUKOHAHO PO3IMKHYTUM, 3 MNOCMigOBHUM
BKITHOYEHHSIM O HbOrO KabiHM MiNoTOBaHOro KOCMiYHOro anapara, nigcuctema (8) 36opy KoHOeHcaTty
BOMOIMM TEXHOMOTYHOro MOBITPSA MpUEAHaHa [0 BXigHoro naTpybka OyctepHoro Hacoca (14), akun
HamipHUM naTtpybkom nigknioyeHnn 4Yepes OydepHuii mMembpanHuin Oak (15) o  3BOPOTHO-
OCMOTUYHOro inbtpa (16), sakui natpybkom Ana BuMxody BiAdINbTPOBAHOI BOAM MPUEAHAHO A0
nigcuctemmn (17) 36opy 4MCTOi pereHepoBaHoi BoAW, a naTpybkoM AOns Buxody KOHUEHTpaTy
npuegHaHo Ao nigcuctemu (7) XMBMEHHA MacoobMiHHOMO BiALEHTPOBOro Groka AUCTUNALI CBXXMM
PO3YMHOM.
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wucma Boda,
Z npodyboysra boda 36opomHozo ocmocy,

:l HEBURGEeHUL 3GAULOK,
= kowdercam Bonozy mexHoAo2YHoz0 Nobimps.
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