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[IpoBeneHi MopiBHsUIbHI BUIPOOYBaHHS 0araTOCTYNIHYACTHX BIALIEHTPOBUX JIUCTHIISITOPIB 3
JIBOMa THITAMHU TETJIOBUX HACOCIB — MEXaHIYHUM TapOBHM KOMIIPECOPOM 1 TEPMOEIEKTPUIHIM
TEIUIOBUM HAcOCOM, BM3HAU€HI IlepeBard 1 HEOJIKM iX BHUKOPUCTaHHS B CHCTEMax
KUTTEe3a0€3MeueHHs 11 KOCMIYHUX JIITAJbHUX amapariB 3 ekinaxeMm Ha 6opty. Po3pobieHi 1
BUKOHAHI 3ax0Jd MI0J0 MOJEpHI3aIlii KOHCTPYKIIi 1 OKpEMHUX €JIEMEHTIB BiIIIEHTPOBOTO
IUCTIIIATOPAa 1 TEPMOETEKTPUYHOTO TEIUIOBOTO HACOCa, MO JO03BOJIMJIO  ITIBUIIATH
epexTuBHICTh iX pobotu. Ilpencramieni pe3ynbTaTd BUIPOOYBaHb JIBO- 1 TPUCTYHIHYATUX
JUCTUIISATOPIB 3 JBOMa TUIIAMHU TEIJIOBUX HACOCIB — MEXaHIYHMM IapOBUM KOMIIPECOPOM 1
TEPMOCJIEKTPUYHOIO  Oarapeero.  Bm3HaueHo, 1m0  0OaraTocTymiHYaCTWd  JUCTWIATOD 3
TEPMOEIIEKTPUYHOIO OaTapecro, B SIKOCTI TETJIOBOTO HACOCY, € HAHOUTBII MEePCTIEKTUBHIM TIPUCTPOEM IS
CHUCTEMH pereHepallii BOJM 3 YPUHH 1 CAHITAPHO-TIMEHIYHOT BOJM ISl €KCTPEMATIbHUX YMOB NiepeOyBaHHs
JIFOJTMHH, Y TOMY YHCH JUIT YMOB TPUBAIOTO MUIOTOBAHOTO KOCMIYHOTO MOJBOTY. Po3pobiena HoBa
TEXHOJIOTsI OTPUMaHHS BUCOKOOYHIIIEHOT BOJAM 1 BOJM IS 1H'E€KIIIM 32 JOTIOMOTOIO CHCTEMHU
0aratocTymiH4acToi  JUCTWIISIII B TOPU30HTAIBHOTPYOHHMX BHUIIAPHUKAX B KOMIUICKCI 3
TEPMOCJICKTPUYHUM TEIJIOBUM HacocoM. BHKOHaH1 yHIKaabHI JOCTIDKEHHS PO3pPaxyHKOBHX
3aJIEKHOCTEH I TeTUTOBIUIadl MPY KOHICH CAIlll MapH B TpyOaxX pi3HUX EHEPTeTHYHUX CUCTEM 3
BUKOPHUCTAHHSIM METOJy JIOKAJIbHUX KoedimieHTIB TemioBiamaydi. Po3poOnena Bmepiie
HaITiBEMIIPUYHA MOJIENTh PO3paxyHKy TEIUIO0OOMIHY IIpH KOHJIEHCAIlll ycepenarnHi Tpyd B yMOBax
BIUIMBY MDK(a3HOTO TepTsa. EKCrepuMeHTaabHO 1 TEOPETUYHO OOTpyHTOBaHAa HEOOXITHICTH
BpaxOBYBAaTH BIUIMB BIJCMOKTYBaHHS MacH Ha KoOeQiieHT TepTs 1 BU3HAYCHHS KOPAOHIB
Mepexory peKUMIB repediry (a3 mpu KOHACHCAIlll ycepeaArnHl TOPU30OHTAIBLHUX TPYO.

(pyc.)
HpOBGI[eHBI CpaBHI/ITeJ'II)HBIC HCIIBITAHUA MHOFOCTYHCHLIaTBIX I_[eHTpO6e}KHI>IX I[I/ICTI/IJ'IJ'IHTOPOB C
,Z[BYM}I THUIIAMHA TCIIJIOBBIX HaACOCOB — MEXaHNUYECCKUM HapOBBIM KOMHpCCCOpOM u

TEPMOIJICKTPUUCCKUM TCILUIOBBIM HACOCOM, OIPEACICHBI IMNPECUMYINCCTBA M HEAOCTATKH HX
HCIIOJB30BAHMA B CHCTEMAX >KHU3HEOOECIIeUeHHs A1 KOCMHUYCCKHUX JICTAaTCIbHBLIX allllapaToB C
OKHUIIA)KEM Ha 60pTy. P aBpa6OTaHBI W BBIIIOJIHCHBI ~MCPOIIpUATHUA I1IO0 MOJICPHU3ALUN
KOHCTPYKIIMU U OTACJIBbHBIX 3JICMCHTOB I_IeHTpO6C)KHOFO JAUCTUIIIATOpPA U TCPMOIJICKTPUICCKOTO
TCIIJIOBOI'O HaACOCa, 4YTO IIO3BOJIMJIO IIOBBICHUTH 9(1)(1)6KTI/IBHOCTB Hux pa6OTBI. HpeI[CTaBJ'IeHBI
PE3YyIbTAThI HUCITBITAaHUI ABYX- U TPCXCTYNICHYATBIX JUCTHIUIATOPOB C ABYMS THIIAMU TCIJIOBBIX
HaCoCOB — MCXAaHHYCCKHUM IIAapOBbBIM KOMIIPECCOPOM H TepMOBHeKTpH‘leCKOﬁ 6aTapeeI71.
OnpeneneHo, qTo MHOFOCTYHCH‘laTHﬁ AUCTUIIIATOP C TepMO3HeKTqueCKOﬁ 6aTapeeﬁ B
KavyecTBE TEIUIOBOTO Hacoca SBIIIETCS HamOoJjee NEPCIICKTUBHBIM YCTpOﬁCTBOM 11 CUCTEMBI
pereacpan BOAbI U3 YPHUHBI U CaHHTapHO—FHFHeHquCKOﬁ BOJbI UIA OKCTPEMAJIbHBIX YCJ'IOBI/Iﬁ
Hpe6LIBaHI/I$I YCJIO0BCKa, B TOM 4YHUCJIC IJIA YCHOBI/Iﬁ JUIATCIIBHOTO MUJIOTUPYEMOTO KOCMHUYCCKOI'O
II0JICTA. Pa3pa60TaHa HOBas TCXHOJIOTHA TOJTYUCHUSA BBICOKOOYMIIIEHHOM BOJBI M BOJBI IJIS
HHBEKIUN C MOMOIIbI0 CHCTEMEI MHOFOCTYHquaTOﬁ JUCTUIIIALINN B FOpI/I3OHTaHLHOTPY6HI>IX
HCIApUTCIIAX B KOMINUICKCEC C TCPMOIJJICKTPUICCKUM TCIUIOBBIM HACOCOM. BrinotHEeHBI
YHUKAJIBHBIC HCCJICHOBAHUA PACYCTHBIX 3aBUCHUMOCTEH I TEIIOOTIa4u pu KOHACHCAIIUH
nmapa B pr6ax Pa3HBIX BHCPIreTUYCCKUX CUCTEM C HCIIOJB30BAHUECM MCTOJA JIOKAJIBbHBIX
KOB(b(bI/ILII/ICHTOB TCIIJIOOTAAYH. Pa3pa60TaHa BIICPBBIC TOJYOMIHUPpHUYCCKAd MOJCIIbL pPacucTa
TEII00OMEHAa npu KOHACHCAIIUU BHYTPH pr6 B YCJIOBHUAX BJIMSHUA MC)K(I)EBHOTO TPCHUA.



3KCHepI/IMeHTaJIbHO U TCOPCTUYCCKU O6OCHOBaHa HCOGXOZ[I/IMOCTB YUYUTBIBATH BJIMAHUC OTCOCA
Macchl Ha KO3 PUIMEHT TPEeHUs U OTpeACICHUE TPAaHHI] NIEPEeX0aa PeKUMOB TeUeHUs (a3 mpu
KOH/ICHCAIIMX BHYTPU TOPU30HTAIBHBIX TPYO

(anru.)

The comparative tests of multi-stage centrifugal distillers are conducted with two types of heat-
pumps — mechanical steam compressor and thermo-electric heat-pump, advantages and lacks of
their use are certain in the systems of life-support for space aircrafts with a crew onboard.
Developed and executed measures on modernization of construction and separate elements of
centrifugal distiller and thermo-electric heat-pump, that allowed to promote efficiency of their
work. The results of tests of two- and three-stage distillers are presented with two types of heat-
pumps — mechanical steam compressor and thermo battery. It is certain that a multi-stage distiller
with thermo-electric Gatapeeit as a heat-pump is the most perspective device for the system of
regeneration of water from ypunsl and sanitary-hygienic water for the extreme terms of stay of
man, including for the terms of protracted pilot-controlled space mosiera. New technology of
receipt of the high-cleared water and water is developed for injections by the system of multi-
stage distillation in horizontal pipe of vaporizers in a complex with a thermo-electric heat-
pump. Unique researches of calculation dependences are executed for heat emission during
evaporation in the pipes of the different power systems with the use of method of local
coefficients of heat emission. The semiempiric model of calculation of heat exchange is
developed first during condensation into pipes in the conditions of influence of mexdaznoro
friction. Experimentally and a necessity to take into account influence of sucking of mass on the
coefficient of friction and determination of scopes of transition of the modes of flow of phases
during condensation into horizontal pipes is grounded in theory
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5. IlopiBHsIHHSA 31 CBITOBUMH aHAJIOTaMH.

PesynpTaTi BiJNOBiZaOTh CBITOBOMY piBHIO. baratoctyniHuaTwii  BiJUEHTpOBUH
muctunarop (mae takok HasBy CD — Cascade distillatory) mpusnanuit NASA (CILA)
YHIKaJIbHOIO CHCTEMOIO, sIKa HEe Ma€ aHaioriB y cBiTi. Llg cucrema, BUrotosieHa B YkpaiHi 3a
yuactio  crniBpoOiTHUKIB HTVYY «KIIl» Pipepra B.I'., bapabama ILII.,, Ycenka B.L, €
OCHOBHOIO crcTeMot0 B NASA 111 MailOyTHIX KOCMIYHUX MOJIBOTIB.

JlieH3is Ha MaTeHT YKpaiHu Ha 0araTocTymiHYaTUH JAUCTHISATOP 3 TEPMOEIEKTPUUHUM
TerioBUM HacocoM (aBropu Pigepr B.I'., bapabam ILII., Ycenko B.I Ta in..) Oyne y 2016 poui
npundana TOB «Tepmoauctuisauist PB» ans po3poOku OCHiTHOTO 3pa3ka 3 HACTYIHOIO
peanizaiiiero Ha papMmiInpueMcTBax YKpaiHH 1 IHIIUMX KpaiH AHaloriB Takoi CUCTEMM B CBiTi
HeMma.



B pesynbrari gociipKeHHsT TEI000MIHY NpU KOHJIEHCAlll BCEpeArHI TOPH30HTAIBHUX
TpyO po3poOiieHa HOBa METOAMKA HOro po3paxyHKy. Matepiaau 3 po3pOOKOI0 MPHHHATI 10
myOmikanii B JEKUTbKOX MDKHAPOHUX JKypHaIax.

6. ExonomiuHa npuBal/IMBiCTh 1JIs1 IPOCYBAHHS HA PUHOK

Peanizamiss 6araTocTymiH4aTOr0 BiALIEHTPOBAHOTO AWUCTHIISATOPA 3 TEPMOEICKTPUYHUM
TEIUIOBHM HACOCOM B KOCMIYHIA Tamy3l — Ie pimeHHs npoOiemMu 3a0e3MedYeHHsST BOIOIO
MUTIOTOBAHOTO KOCMIYHOTO KOpaOJIsl pH 3A1HCHEHH] TPUBAJIMX TEPEIbOTIB.

Peanizaniss cucremMu 6araToCTyIiHYATOTO TUCTUIATOPA 3 TEPMOCIEKTPUYHUM TETJIOBHM
HAcoCoM B (apMaIreBTUYHIHN Trany3i (i He TUIbKU B Hill) 103B0uTh Ha 20—50 % 3HU3UTH BUTPATY
eHeprii Ha TpoIec MUCTHIIALI, IO J03BOJIMTH CTBOPUTH CYTTEBY KOHKYPEHIIIIO ICHYIOUUM
CHUCTeMaM JUCTHIIALIL B YKpaiHi 1 B IHIIUX KpaiHax.

7. IloreHuiiiHi kopucTyBauyi - KOCMiyHa ramy3b, 010()apMBUPOOHUITBO, €HEpPreTHKa,
OTIPICHEHHSI MOPCBHKOT BOJIH.

8. CraH roroBHoOCTi po3po0Km.
baratoctyniHuaTuii BIALEHTPOBUN JUCTHIISITOP 3 TEPMOEIEKTPUUHUM TEIIOBUM
HAacoCOM TIPOXOJUTHh TECTOBI BHUMpoOyBaHHsS Ha cTeHaax NASA. bararoctymniHuaTuii
JUCTUIATOP JUIsl O10hapMIiANPHEMCTB B CTalii po3poOku JochiaHoro 3paska. HoBa meronnka
pO3paxyHKy TeIUIOBiaul MpH KOHAEHcalli Mapu B TOPU3OHTAIBHHUX Tpydax Moxke OyTu
BUKOPUCTOBAHA TPU MPOEKTYBAHHI TEIIOOOMIHHUX MPHUCTPOIB JUIsI PI3HUX EHEPreTUYHUX
CHCTEM.
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Crenn NASA (CIIA) mis BUnipoOyBaHHsI CUCTEMHU pereHepaltii BOJU 3 PiKUX BiJXO0/iB
KUTTEASUIBHOCTI JIOAMHU Ha OOPTY MIJIOTOBAHOTO KOCMIYHOTO KOpaoIst
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