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Mosga guceprarii:
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Tema gucepranii:
1. TenmorigpasiivyHi npouecu B ABO¢a3HUX KOHTYPax TEIJIONEPEHOCY CUCTEM TEPMOPETYIIOBAHHS KOCMIYHUX
amnaparis

2. Thermalhydraulic processes in the two-phase heat transfer loops of spacecraft thermal control systems

Pedepar:

1. O6'eKT BOCIiIKEHHS - TEIJIOTigpaBJIiuHi Ipoueck B AB0(Ga3HMUX IOTOKAX CUCTEM TEPMOPETYJIIOBAHHS KOCMIUHUX
amnaparis, r7106abHi IOKa3HUKM €(PEKTUBHOCTI CUCTEM TEPMOPETYJIIOBAHHS, 3aMUKAalOYi CITiBBiIHOIEHHS
MaTeMaTUYHUX MOZEJIeN TEIJIOTiAPaBIIiYHUX IIPOLECIB 1711 yMOB HEBAaroMOCTi. MeTa - IOCIiIKEeHHS
3aKOHOMIpHOCTEH NPOTiKaHHS TEIJIOTiAPaBIiYHUX IPOLECiB B ABOPa3HUX NIOTOKAX, TENIJIOO0MiHY IIpY KOHIeHcallii,
BTpaT TUCKY y ABO¢a3HMX IOTOKAX B yMOBax MiKporpasiTtaliii, popMyBaHHS I1106aJIbHOTO NTOKa3HUKA €(PEeKTUBHOCTI.
Meronu IocimKeHHs - METOIM rinpora3ofrHamiky, TepMOIUHAMIKY, TEOpii Tero- i MacoobMiHy, Teopii
IMOBIPHOCTi Ta MaTEMaTUYHOI CTAaTUCTUKHY, TapaMeTpUYHOi ineHnTudikallii, yaHyBaHHs eKCIIEPUMEHTY, Teopil
NOMIiGHOCTI, pO3PaxyHKOBOT'O PO3B'sI3aHHS CUCTEM ajrebpaiuHux i fudepeHLiasbHUX PiBHSIHb, HEUiTKAUX MHOXKUH.
TeopeTuyHi i TpakTUYHI pe3yabTaTy - MiTXO0OH 10 MATEMAaTUYHOTO i Gi3MYHOr0 MOJIEe/TI0BAHHS TEIJIOTiIPaBIiYHNX

IIpolLieciB; MeTorKa (pOpMyBaHHS I7100aJIbHOTO ITOKa3HUKA e(EeKTUBHOCTI CUCTEMU TEPMOPETYJIIOBaHHS



KOCMIYHOTO anapara; 6a3a JaHUX 10 iHTEHCUBHOCTI TeIyIoNnepeadi Ipy KOHAeHcallii Ta BTpataM TUCKY B
IBoda3HOMY IIOTOL B yMOBax MiKporpasiTallii; faHi Ipo npaie3naTHICTh KOHTYPHOI TEIJIOBOI TPYOU 3aJIeXHO Bif,
TEMIIEPATYPHOTO I0JIS B IVIOCKOMY HarpiBavyy; CTPyKTypPHO-TIapaMETPUYHUI CUHTE3 CUCTEMU TEPMOPETYJIIOBAHHS
[IEPCIIEKTUBHOTO T€JEKOMYHIKaliMHOTrO CYIyTHUKA; JaHi [10 Nepebiry TeIorigpaBiyHuX IIPOLECiB B CUCTEMI
TEPMOPETYIIOBAHHS 3aJIEKHO BiJl TEILJIOBOIO HABAHTAKEHHS, TEMIIEPATYPY OTOYYIOYOro cepenosuia. HoBusHa -y
pe3yJbTaTi IpoBeJeHNX JOCHiIKeHb BUpillleHa aKTyajlbHa HayKoBa IIpobjieMa KOMILJIEKCHOTO JOCJIiIKeHHSI
TEeIJIOTiApaB/iYHUX IIPOLECIB B BOPA3HUX TOTOKAX CUCTEM TEPMOPErY/IIOBaHHSI KOCMIYHMX anapariB. CTyIiHb
BIIPOBA’KEHHS - PO3p06JIeHi MiIX0au 10 MOETIOBAaHHS, MOJIeJli, 3aMUKaIOYi CITiBBiTHOIEHHS BUKOPUCTOBYIOTHCS B
IOCIMHULIBKIN, BUPDOOHUYIN 1 HABYAIBbHIN NPaKTULIi, IO MiITBEPAKEHO TPhOMA aKTaMU BITPOBAKEHHS Ta

BUKOPHUCTaHHs. ['any3b BUKOPUCTaHHS - TEXHIYHA Tenodizuka.

2. The subject of the study is thermalhydraulic processes in the two-phase flows of spacecraft thermal control
systems, global efficiency indexes of spacecraft thermal control systems, closure relationships of thermalhydraulic
processes mathematical models for microgravity conditions. The purpose is the investigation of laws governing of
thermalhydraulic behaviors in two-phase flows, condensation heat transfer and pressure losses in two-phase flows
in the microgravity conditions, global efficiency index forming. Methods of studying are methods of hydro and gas
dynamics, thermodynamics, heat and mass transfer theory, probability theory and mathematical statistics,
parametric identification, planning an experiment, similarity theory, and theory of numerical solution of algebraic
and differential system of equations, fuzzy sets. Theoretical and practical results consists of mathematical and
physical thermalhydraulic processes modeling approaches; method of global efficiency index forming of spacecraft
thermal control system; database of heat transfer intensity during condensation and friction pressure losses in
two-phase flow in microgravity conditions; loop heat pipe operability data stipulated by temperature field in the
flat heater; structural and parametric synthesis of thermal control system of perspective telecommunication
satellite; database of thermalhydraulic processes behaviors in the thermal control system in depends on a heat
load, environmental temperature. Novelty of the results is the actual scientific problem solution of the complex
investigation of thermalhydraulic processes in two-phase flows of the spacecraft thermal control systems. The
realization level is - the proposed approaches, models, closure relationships are used in the research,
manufacturing and educational practice, that are confirmed by three acts of implementation and using. Field of
use is engineering thermal physics.
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