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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[Tpunany HOBOTrO MOKOJIIHHS [J1s1 OTPUMAaHHS BUCOKOOYMIIEHOI BOJIUM KOCMIYHOTO Ta Ha3€MHOT'0 BUKOPUCTAHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Noven Devices for obtaining hith-purity water for space and terrestrial applications

Pedepar yKpaiHCBKOIO:

3Bit po HJIP: 216 cTopinky, 98 pucyHkis, 10 Tabnuup, 179 mxepen. O6'eKTOM AOCTIIKEHHS € MPUIau HOBOTO
IIOKOJIiHHS 1711 OTPUMAaHHS BUCOKOOYMIIEHOI BOAY KOCMIYHOIO Ta HA3€MHOI'O BUKOPHCTaHHS. BOHM CKIafaloThCs 3
IBOX OCHOBHMX YaCTMH - KaCKaJHVX BiLIEHTPOBUX BUIIAPIOBAyiB Ta TEPMOEJIEKTPUYHUX TEIJIOBUX HACOCIB. MeTa
IIPOEKTY - CTBOPEHHSI NIPUJIaZly HOBOTO MTOKOJIHHS 11711 OTPUMAaHHS BUCOOYUIIEHOI BOJY KOCMIYHOIO Ta HA3€MHOTO
[IPU3HAYEHHS IISIXOM BUKOPUCTAHHS IPOPUBHUX TEXHOJIOTIN. METOI0 IPOEKTY € 3MEHIIEHHS] €HEPreTUYHUX Ta
MacorabapuTHUX NUTOMUX IOKA3HUKIB MPUIAIB [J1s1 OYULIEHHS BOJY, @ CAMe: 3MEHIIEHHS IMTOMUX BUTPAT
€JIEKTPUYHOI €HEePrii 1151 fajleKuX KOCMIYHMX MiJIOTOBaHUX MiCil, 3MEeHIIeHHs 00'eMy IIpujafy Ta Baru. s
BUDIlIEHH 3aBIaHb IPOEKTY MIPOBEAECHO: aHATUYHI i eKCIIEPUMEHTAJIbHI JOCIIIPKEHHS IIPOLECIB MiIpOogMHAMIKY |
TEINI000MiHY Ha 06€PTOBUX IIOBEPXHSIX Pi3HOI reoMeTpii IpyU NOHMKEHOMY THUCKY B CUCTEMI; OGTPYHTOBAHO
ONTUMAaJIbHI KOHCTPYKIi i MapaMeTpu JUCTUIIATOPA, FabapUTU Oro KOMIIOHEHTIB; JOCJII)KEHO Ta BU3HAYEHO
ONTUMAJIbHi MIBUAKOCTI 06€PTaHHS TEIJIOOOMIHHOTO IUCKY; NOCIiIKEHO BIUVIUB Qi3nyHMX (PAKTOPiB HA PiBEHb
CIIO)KMBAHHS €JIEKTPUYHOI €HEPTil; BUBYEHO BILUIMB MOXKJIMBUX €KCTPEMAJIBHUX CUTYaLill IpU POOOTI AUCTUIISITOPA
Ha MOro MOKa3HMKY i HaliHICTh; ONTNMi30BaHO KOHCTPYKIii 3pa3ka BiiLLlEHTPOBOTO AUCTUISTOPA. [7s
TEPMOEJIEKTPUYHOI0 TEIJIOBOIO HACOCA: JOCiIKEHO pallioHasbHi BapiaHTy KOHpirypauii pinnHHuX
TEIJIOOOMIHHUKIB B YMOBax [ii arpeCUBHUX PiIMH i BUBHAYEHO CEpel, HUX HalOiIbIl IePCIEeKTUBHI IJ1s1
BUKOPUCTAHHS Y TEPMOEJIEKTPUYHOMY TEIJIOBOMY HACOCi; pO3p0671€HO KOHCTPYKLii Ta IPOBEJEHO
€KCIIEpPMMEHTAJIbHI JOCIiIPKEHHS TeIJIO0OOMIHHMX CUCTEM; PO3PO0JIEHO y3arajbHeHi MoJieJli TEPMOEIEKTPUYHOTO
TEIJIOBOTO HACOCA 3 BPaxyBaHHSM TiJIpaBJliuHAX HABAHTKEHb JUCTUJISATOPA Ta €JIEKTPUYHOI €HEPrii, 10
BUTPAYAETbCSI HA POOOTY HACOCA; pO3PO6JIEHO KOMIT'IOTE€PHI TPOrpamMy MPOEKTYBAHHS TEPMOEIEKTPUYHOTO
TEIJIOBOr'0 HACOCA B LIiJIOMY; IPOBEJEHO KOMII'IOTEPHI JOCIIIPKEHHS 3 METOI0 BU3HAUYEHHS ONTUMAJIbHUX PEXKUMIB
POOOTH TEPMOEJIEKTPUYHOIO TEIJIOBOTO HACOCA; PO3PO0JIEHO KOHCTPYKIIii TEPMOEIEKTPUYHOTO TEIJIOBOTO Hacoca
3 BpaxyBaHHSIM Pe3YJIbTaTiB KOMII'IOTEPHOTO MOJIEJIIOBAHHSI; CTBOPEHO 3Pa30K TEPMOEJIEKTPUYHOrO TEILJIOBOTO
Hacoca Ta 0ro eKClepMMeHTaIbHO JOCTiIKeHo. Pe3ynbTaTi poboTu 3ab6e3nedyaTb CyTTEBUI IPOPUB Y PO3BUTKY
KOCMIYHOI Ta MEIUYHOI rasy3i Ta CIPUATUMYTb PO3BUTKY CYMDKHUX rajly3eil IpOMUCJIOBOCTL. OTpUMaHi npu
BMKOHAHHI ITPOEKTY HAYKOBO-TEXHIUHI Pe3yJIbTAaTy 32 CBOIM PiBHEM MEPEBUILYIOTH BiflOMi aHasory. Peasizaiiis
MIPOTO3ULIil CIIPUSITUME PO3BUTKY HOBOI'O MEPCIIEKTUBHOTIO METOLY OTPUMAHHS YUCTOI BOAY i IOSIBI HOBOI SIKiCHOI
BiTYM3HSIHOI HAYKOBO-TEXHIYHOI POIYKIIii Ta CTBOPUTD CIIPUSITIIMBI YMOBU BUXOJy il Ha CBITOBUI PUHOK. Kyt040Bi
cnoBa: BATATOCTYIIIHYATUI BIIUEHTPOBUN AUCTUATOP, TEPMOEJEKTPUYHUN TEIIJIOBUIT HACOC,
BOJIA JIJISI IH'€KIIIN, KOHOEHCAIIIS YCEPEJMHI TOPM30HTAJIBHUX TPYB. YMOBU OJlep>KaHHS 3BiTY: 3a
IOTOBOPOM, 252171, Kuis-171, Bys. I'opbkoro, 180, YkpIHTEL

Pedepar aHI1ilICHKOIO:

Report on research: 216 pages, 98 figures, 10 tables, 179 references. The object of study is new generation devices
for obtaining high-purity water of space and terrestrial application. They consist of two main parts - cascade
centrifugal evaporators and thermoelectric heat pumps. The objective of the project is to create a new generation
device for obtaining high-purity water of space and terrestrial application through use of breakthrough
technologies. The purpose of the project is to reduce the energy and weight-size specific figures of water
purification devices, namely to reduce specific expenditures of electric energy for long-distance space manned
missions, to reduce device volume and weight. To solve the tasks of the project, analytical and experimental



investigations have been performed of hydrodynamic and heat exchange processes on the rotating surfaces of
various geometry under reduced pressure in the system; optimal distiller designs and parameters and the
dimensions of its components have been substantiated; optimal rotation rates of heat-exchange disc have been
investigated and determined; the effect of physical factors on the level of electric energy consumption has been
studied; the influence of possible extreme situations in the work of distiller on its parameters and reliability has
been studied; designs of centrifugal distiller sample have been optimized. For thermoelectric heat pump, rational
configuration variants of liquid heat exchangers under exposure to aggressive liquids have been investigated and
the most promising of them for use in thermoelectric heat pump have been determined; designs have been
developed and experimental studies of heat exchange systems have been performed; generalized models of
thermoelectric heat pump have been developed with regard to distiller hydraulic loads and electric energy spent
on the operation of the pump; computer programs have been developed for design of thermoelectric heat pump as
a whole; computer investigations have been performed with a view to determine optimal operating modes of
thermoelectric heat pump; designs of thermoelectric heat pump have been developed with regard to computer
simulation results; thermoelectric heat pump sample has been created and its experimental studies have been
performed. The results of the work will assure an essential breakthrough in space and industry and will contribute
to progress in related industries. The scientific and technical results obtained while implementing the project
outperform the existing analogs. Realization of this proposal will promote development of a new promising method
of pure water production and the emergence of new high-quality home scientific and technical products and
create favorable conditions for its entry into the world market. Key words: MULTI-STAGE CENTRIFUGAL
DISTILLER, THERMOELECTRIC HEAT PUMP, WATER FOR INJECTION, CONDENSATION INSIDE THE
HORIZONTAL TUBE. Conditions of report delivery: by contract, 252171, Kyiv-171, 180, Gorky Str., UINTEL

Inpexc YIK: 628.1.033, 615.478.73 /.74

Koau TemaTHYHHUX PyOpHK: 70.27.15
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [Ipuiaau HOBOTO MOKOJIHHA /ISl OTPMMAaHHS BUCOKOOYMIIEHOI BO/M KOCMIYHOTO

Ta HA3€EMHOT'O BUKOPUCTAHHA

Ha3zpa HTII anrsiiicbKo0: Noven Devices for obtaining high-purity water for space and terrestrial

applications

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBaHHSI: [Ipunano6ynyBaHHs, KOCMiUYHA TEXHIKa
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [Tpunagy HOBOro noKosiHHA /1J1sl OTPMMAHHSI BUCOKOOYHUIIEHO] BOY KOCMIYHOTO Ta HA3EMHOTO
BMKOpHUCTaHHs. CKIaAaloThCs 3 ABOX YACTUH ~ KACKaJJHUX BiJILIEHTPOBUX BUIAPIOBAYiB Ta TEPMOEJIEKTPUYHUX
TEIJIOBUX HACOCIB. B pe3ysibTaTi BAKOHAHHS [IPOEKTY IIPOBEIEHO: aHAJIITUYHI | eKCIIePUMEHTAJIbHI JOCII)KEHHS
IIpOLIeCiB rifpoauHaMiky i Ter1006MiHy Ha 06€PTOBUX [I0BEPXHSIX Pi3HOI reoMeTpii TPy NOHMKEHOMY TUCKY B
CHCTEMi; O6rpyHTOBAHO ONTHMMaJIbHI KOHCTPYKLI i NapamMeTpu AUCTUIISITOPA, rabapyuTH 1Or0 KOMIIOHEHTIB;
OOCJiIKEHO Ta BU3HAYEHO ONTUMAJIbHI IBUAKOCTI 06€PTaHHS TEIJIOOOMIHHOTO JUCKY; HOCIiI’KEHO BILJIUB
¢disnyHMX (aKTOPiB HA PiBEHb CIIOKMBAHHS €JIEKTPUYHOI €Heprii; BUBYEHO BIIMB MOKJIMBUX €KCTPEMAJIbHUX
CUTYyaliil Ipu poOOTi UCTUIISATOPA Ha 0r0 IOKa3HUKY i HafiliHICTh; OITUMI30BaHO KOHCTPYKIii 3pa3ka
BiZJIEHTPOBOTrO IUCTUATOPA. 71 TEPMOEJIEKTPUYHOIO TEIJIOBOrO HAacoca: JOCiIPKEHO paliOHaIbHi BapiaHTH
KOHQirypaii piiuHHNX TeIJI00OOMIHHUKIB B yMOBax Jiii arpeCUBHUX PiivH i BU3HAUEHO cepejl HUX Hail6ibI

HepCHeKTI/IBHi [Jis1 BUKOPUCTAaHHA Y TEPMOEJIEKTPUIHOMY TEILJIO
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: [licis nepenadi JoKyMeHTalil BUPOGHUKY, 2017 pik
3aKiHYeHHs eTaly:
Crno>KuBavi NPOAYKILii: kocmidHa Ta MeauYHA raysi
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu CHJI, ajneke 3apy6ixoks
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.: 1000
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-maHy: Tax
TexHiKO-€eKOHOMiYHe OOrPpYHTYBaHHSI: Tax
IloTeH1iaIbHUI 00CST POAAJKY, THC. TPH.: 1000
OuikyBaHHI T€PMiH OKYIHOCTi (POKiB): 3-5 pokiB

JlogaTkoBa iH(l)OpMauiﬂ: y4acTh Y BUPDOOHMLTBI
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