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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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dopma ByracHoCTI:
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 81.31.35

Tema gucepranii:
1. ITigBumeHHs €(EKTUBHOCTI KPIOTEHHUX CUCTEM CTAPTOBUX KOMIIJIEKCIB PAKETHO-KOCMIYHOI TEXHIKM Ha OCHOBI

CTPYMMHHMX OXOJIOJI>KYBAyiB PiHU

2. Liquid jet coolers-based rocket and space technology launch complexes cryogenic systems efficiency improving

Pedepar:

1. O6'eKT - pouecy 3alpaBJIsiHHS i TEpPMOCTATyBaHHS IAJIMBHUX 0aKiB 00'€KTiB PaK€THO-KOCMIYHOI TEXHIKU

KpiOre HHMMU KOMIIOHEHTaMU 1aJIMBa; META - MiJBUIIEHHS €(EKTUBHOCTI KDIOT€HHUX CUCTEM CTapTOBUX
KOMILJIEKCIB, 1110 3abe3Ievyye onepallii 3anpasisiHHS i TepMOCTaTyBaHHS [IaJIMBHUX 0aKiB 00'€KTiB paKeTHO-
KOCMIYHOI T€XHIKH, HA OCHOBi BUKOPUCTAHHS CTPYMUHHUX OXOJIOZKYBayiB PilMHU; METOLM - TEPMOAVHAMIYHANI
aHaJIi3 IpoleCiB BUTIAPHOTO OXOJIOKEHHS, METOIU MAaTEMAaTUYHOTO MOJIEJIIOBAaHHS TEPMOTiAPaBJIiuYHUX IIPOLIECIB B
OOHO- Ta 6araToda3HUX MOTOKAX, METOMIX T€OPii MOIGHOCTI Ta ampOKCUMAaIlil eKCIEPUMEHTAILHUX AAHUX,
eKCIiepuMeHTaJIbHI MeTONIU JJ1s1 BU3HAY€HHS NapaMeTpiB BUCOKOIIBUIKICHUX ITOTOKIB i3 Mixk(pazHUM
TEIJIOMaCONIePEHOCOM, HAaTyPHi BUNIPOOYBaHHS 3pa3KiB CTPYMUHHUX OXO0JIO[KYyBadiB PilVHY; PE3yJIbTaTH -
HigBUIIEHHS €(PEKTUBHOCTI KPIOT€HHUX CUCTEM CTapPTOBMX KOMILJIEKCIB PAKETHO-KOCMIYHOI TEXHIKM HAa OCHOBI

CTPYMMHHMX OXOJIOJI)KYBa4iB PiHN; HOBM3HA - YOCKOHAJIEHO CXE€MY BUTICHIOBAJIbHOI CUCTEMU JJI51 3aIIPABJISTHHA i



TE€PMOCTATyBAaHHS KPiOT€HHUX MAJTMBHUX 0aKiB 06'€KTiB paKeTHO-KOCMI4YHOI TEXHIKM Ha OCHOBi CTPyMUHHOTO
0XO0JIOIKyBaya pPinuHM, sSIKa y IOPIiBHSIHHI 3 iCHYI0UOI0 CUCTEMOIO 3a6e3I1eyye CIIPOIEeHHS! KOHCTPYKILi] Ta 3HUKEHHSI
MacH CUCTEMHU 3a PaxyHOK BiJMOBH Bifl TPaAMLiIHMX TENJIO0OMIHHUX IPUCTPOIB, CKOPOUEHHSI JOBXKUHU
KpiOreHHUX TPYyOONPOBOAIB Ta KiJIbKOCTI KPiOT€HHOI apMaTypy, 3MEHIIEHHS] BUTPAT KPiOT€HHOTO KOMIIOHEHTA
piIKOro pakeTHOro najusa, Beplie po3po6JIeHO PO3PAaXyHKOBUI METO]], BUBHAUEHHS CTATUYHMX XapaKTEPUCTUK i
Jliara3oHy Mpale3faTHOCTI HACOCHUX CUCTEM LMPKYJILii KpiOreHHOTO KOMIIOHEHTA 3i CTPYMUHHUMU
0X0JIOIKyBa4aMU PiJuHHY, 110 AO3BOJIsIE BUBHAYATHU [1apaMeTPH IIOTOKY $IKi € aleKBaTHUMU €KCIIEPUMEHTAJIbHUM
IaHUM, HabyB N0JAJbLUIOr0 PO3BUTKY METO]] PO3PAXyHKY ITPOLIECY OXOJIOKEHHS PiJUHY 3 YPaxyBaHHIM eeKTy ii
PO3rOHY [apolo Npu afiabaTHil Teyil CKUIIanvoro NOTOKy B cOIUTi JIaBasis Ha OCHOBI BUKOPHCTAHHSI OCepeIHEeHHs
IIpY iHTETrPyBaHHI OJJHOBUMIPHUX JudepeHLiabHUX PiBHSIHD PyXY i IPUIIJIMBY TENJIOTU 10 piakoi ¢asy, 1mo
IO3BOJISIE 3HAUHO CKOPOTUTHU 4aC PO3PAXYHKY XapaKTEPUCTUK CTPYMUHHOTO OXOJIOJKYBaya PijuHU; CTYIIiHb

VIPOBAIKEHHS - TPU aKTU YIIPOBAIKEHHS; Fajly3b - a6POKOCMiYHa.

2. Object - fueling and thermostating processes of the rocket and space objects fuel tanks by the fuel cryogenic
components; goal - the efficiency increase of the launching complexes cryogenic systems for fueling and
thermostating operations maintenance of the rocket and space objects fuel tanks by the liquid jet cooler use;
methods - evaporative cooling processes thermodynamic analysis, single- and multiphase flows thermohydraulic
processes mathematical modeling methods, similarity theory and experimental data approximation methods, high-
speed flows with interphase heat and mass transfer parameters determination experimental methods, liquid jet
coolers full-scale test; results - improvement of the launching complexes cryogenic systems of the rocket and
space objects by the liquid jet cooler use; novelty - the rocket and space objects fuel tanks fueling and
thermostating pressurized system was improved by the liquid jet cooler use, which, in comparison with the
existing system, simplifies the structure and reduces the system mass by the traditional heat exchangers removal,
the cryogenic pipelines length and the cryogenic fittings amount reducing, the liquid propellant cryogenic
component expenditures decreasing, for the first time, the cryogenic component pumping circulation systems
with liquid jet coolers static characteristics and operational capability range calculating method was developed,
which makes it possible to determine the adequate to experimental data flow parameters, the liquid cooling
process calculating method taking into account the effect of its acceleration by vapour in the adiabatic flow of the
boiling flow in the Laval nozzle was further developed on the basis of the one-dimensional motion and heat inflow
to the liquid phase differential equations integration averaging use, which makes it possible to significantly reduce
the liquid jet cooler characteristics calculation time; implementation degree - three introduction acts, industry -
aerospace.
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Penensentu
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