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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.36.03.29, 55.49

Tema guceprauii:
1. CuHTE3 KOHTYPIB TeIJIoNepeHoCy 3 ABO(Pa3HUM TEIJIOHOCIEM 15l CUCTEM TEPMOPEryJII0OBaHHS KOCMIYHUX
anaparis

2. Synthesis of two-phase mechanically pumped loop for thermal control means of space vehicle

Pedepar:

1. O6’eKT — mpoLecy TeIonepeHeCeHHs B YMOBaX HEBaroMocCTi y 1BO(a3HUX CUCTEMax TEPMOPETyIIOBAHHS
KOCMIYHUX anapartiB 3 eHeproyCTaHOBKaMU BEJIMKOI [IOTYXHOCTi; MeTa — PO3PO6Ka METOAMYHUX OCHOB
IIPOEKTYBaHHS 1BO(PA3HOr0 KOHTYPY TEIJIONEPEHECEHHS CUCTEMU TEPMOPETYJIIOBAHHS KOCMIYHO]
€HEProyCTaHOBKU 3 BUCOKOIO €HEProO30POEHICTIO; METOAU — METOAU (i3UYHOTO i MATEMAaTUYHOTO MOJIETIOBAaHHS
Ter10(i3NIHMX MPOLECIB B KOCMIYHUX €HEeProyCTaHOBKAaX, METOIM BUMIPIOBaHHS Ter10Qi3sNyHMX [1apaMeTpiB,
METOJI CTATUCTUYHOTO 0OPOOJIEHHS pe3yJIbTaTiB eKCIIEPUMEHTIB, a TaKOXX HedopMasibHi METOAU ONTUMI3allii
napaMeTpiB €(PEKTUBHOCTI KOMIIOHEHTIB IBO(A3HOTI0 KOHTYPY; PE3YJIbTATU — 3aIIPOIIOHOBAHO KOHIEMII0, METOIU
Ta pimeHHs 3 GOpMyBaHHS CTPYKTYPH Ta [IapaMeTPiB CUCTEMHU TEPMOPETYJIIOBaHHS Ha 6a3i 1Bo(a3HOro KOHTYPY

TEIJIO IIePEeHeCEeHHs JJIs1 KOCMIYHNUX €HEeProyCTaHOBOK BEJIMKOI ITIOTYKHOCTI; HOBU3HA — BIleplie O0IPyHTOBaHi



BMMOTHY [IO KOHCTPYKUii MiICUCTeMHU TEIJIOBiABENEHHS KOCMIYHOI €HEPrOyCTaHOBKU BEJIMKOI IOTYKHOCTI (6isbie 10
KBT) 3 MIpSIMOCTPYMUHHUMU KOHI€HCAaTOPaMU, BUKOHAHHS SKUX IO3BOJISIE BillIIPaAIOBaHHS TiCUCTEMU Ha 3eMJIi
6e3 000B'sI3KOBOTO ITPOBEEHHS BUIPOOYBaHb B HEBArOMOCT], BIIEpPIlE eKCIIEPUMEHTAILHO OTPUMaHi
3aKOHOMIDHOCTI TeIIOBiAnaYi Npy BUIIAPOBYBAHHI i KUITIHHI HA IIOBEPXHAX HarpiBavya TEIJIOrigpaBIiYHOro
aKyMYJIITOPY, IOKPUTUX TOHKMMHU 3MOYE€HUMU KalliJISIPHO-TIOPUCTHUMU CTPYKTypaMu 3 6araTolapoBUX METAJIEBUX
CiTOK, 1O T03BOJISIE TPOTHO3YBAaTH TEMIIEPATYPy HarpiBava riipoakyMyJssiTopa B yMOBaxX HEBaroMOCTi, BIIEpILE
OTPMMAHO 3aJI€KHICTh TPAHNYHOI TEIJIOTPAHCIIOPTHOI 30aTHOCTI KaIliJIIPHUX CTPYKTYP TEIJIOTiIPaBIiYHOTO
aKyMyJISITOPA [JIs1 YMOB HEBATOMOCTI Ha OCHOBI Ha3€MHUX €KCIIEPUMMEHTIB, 1110 [J03BOJISIE BUKOHYBATU
dyHKIiOHATIBbHI BUIIPOOYBAHHS aKyMyJISITOpa Ha 3eMJIi, BIiepllie po3paxyHKOBO-T€OPETUYHUM IIJISIXOM [OBEEHO,
1110 B yMOBax HEBAaroMOCTi 7151 PETyJIIOBaHHS TapaMeTPiB JB0da3HOT0 KOHTYPY TeIlJIoNIepeHEeCeHHs! NOTpibHa
MEHIIIa [TOTY>KHICTh HarpiBaya TeIIorigpaBliYHOro akyMyJIsTOPY, HiK B €KCIIEPUMEHTAX Ha 3eMJli; CTYIIEHb
BIIPOBAJPKEHHS — pe3yJbTaTu BpoBaaxeHo y AT OE]] ta y HaByanbHuUil pouec HallioHasbHOro aepoKOCMIYHOTO

yHiBepcuTeTy «XAW»; rasy3b BUKOPUCTAaHHS — a€POKOCMIiYHa.

2. Object - heat transfer processes in microgravity conditions in two-phase thermal control systems of spacecraft
with high-capacity power plants; goal - to develop methodological bases for designing two-phase heat transfer
loops of thermal control system of high capacity space power plant; methods - methods of physical and
mathematical modeling of thermophysical processes in space power plants, methods of measuring thermophysical
parameters, methods of statistical processing of experimental results, as well as informal methods of optimizing
efficiency parameters of two-phase loops components; results - the concept, the methods of designing the
structure and parameters of thermal control system based on two-phase loops for space power plants with high
dissipating power; novelty - for the first time justified requirements to design of heat dissipation subsystem of
high-capacity space power plant (more than 10 kW) with direct-flow condensers, the implementation of which
allows validate the subsystem on Earth without mandatory tests in microgravity conditions, for the first time
experimentally obtained relationships of heat transfer during evaporation and boiling on surfaces of heat
controlled accumulator heater covered with thin wetted capillary-porous structures from multilayer metal grids
that allows to predict temperature of heater of heat controlled accumulator in microgravity conditions, for the
first time dependence of limiting heat transport capacity of capillary structures of heat controlled accumulator for
microgravity conditions on basis of ground experiments is obtained, which allows to perform functional tests of
the accumulator on Earth, for the first time it was proved by calculation-theoretical means that in microgravity
conditions for regulation of parameters of two-phase heat transfer loop smaller power of heater of heat controlled
accumulator is required, than in experiments on Earth; the degree of implementation - implemented in JSC FED
and in educational process of National Aerospace University Kharkiv Aviation Institute; field of application -
aerospace.
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