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NapaMe€Tpu CUCTEM nouaqi TajrBa JiTaJbHUX anapaTiB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Processes regularities of hydrodynamics and heat exchange in the low gravitation conditions and their influence
on design parameters of the fuel supply systems of spacecrafts.

Pedepar yKpaiHCBKOIO:

OO6'eKT HOCTIIKEeHHS - TiAPOANHAMIYHI Ta TENJI00OMIHHI ITPOIECH B CUCTEMAX I0Jayi MMajnBa KOCMiYHUX JIiTaTIbHUX
arapariB. MeTa po60THU - BUSIBJIEHHS 3aKOHOMIPHOCTEH NPOLECiB rifpoirHaMiKy i TEMI000MiHY B yMOBaX HU3bKOI
rpasiratiii, Ta po3po6ka Ha OCHOBI 3aKOHOMipHOCTEH, 1110 BUSIBJIEHI, HAYKOBO OOI'PYHTOBaHUX METOAMK
MaTEMaTUYHOIO MOJEJIOBAHHS LIYX [IPOLIECIB B KOHCTPYKTUBHUX €JIeMeHTax nanuBHux cucreM KJIA. Meton
IOCTiI)KeHHs - MaTeMaTUyHe Ta QizryHe MOJEJIOBAaHHS peaslbHUX MPoLeciB. B pe3ysibTati BUKOHaHHS po60TU Oy/u
OTPUMaHi Taki OCHOBHi HayKOBi pe3ysbTaTy. PO3po6eHN KOMIIJIEKCHUN METO/, OL[iHKU BIJIMBY TiIpOAVHAMIYHUX i
TEINI000MiHHUX NPOLECIB B YMOBaX HMA3bKOI rpaBiTallii Ha IPOEKTHI TapaMeTpy cucTeM nogjadi nanusa KJIA.
Po3pob6seHi MmaTeMaTUyHi MOJeJli Ta TPOBEEHi YMCesIbHI PO3paxyHKHU MIPOLECiB ripofHaMIKK Ta TEMI000MiHY B
KOHCTPYKTUBHUX €JIeMEHTaX KOCMIUHUX JIiTaJIbHUX anaparis. Po3pobiieHa ekcriepruMeHTaIbHa YCTaHOBKA i
METOJIMKA [TPOBEIIEHHS €KCIIEPUMEHTAJIbHUX JOCIIIKEHD BIUIMBY TEMIIEPATYpPHOTO M0JIs HA IIPale3NaTHICTh
ciTyacTux cucTeM 3abe3redeHHs CYLiIbHOCTI [IajIMBa KOCMIYHUX JIiTalbHUX aniapaTis. Ha OCHOBI oTpuMaHux
€KCIIEPMMEHTAJIbHUX JIaHUX PO3p00JieHa iHKeHepHa MeTOMKa TEPMiHY BUCHXaHHSI LIMX 3aCO0iB Y 3aJ1€5KHOCT] Bif,
IIPOEKTHUX MapaMeTPiB CiTYaCTUX PO37iMoBauiB (a3, HAPSIMKY [ii 30BHIITHOTO MaCOBOTO IIPUCKOPEHHS Ta
(i3MYHUX BJIACTMBOCTEN KOMIIOHEHTIB NanuBa. OTpUMaHa MaTEMAaTUYHA MOJIEJIb Ta PO3POOJIEHUI AITOPUTM i
IIPOrpaMHUM KOMILJIEKC CITIJIBHOTO TiPOAMHAMIYHOrO i TEIIJIOBOTO PO3PaxyHKy PilMHHUX CUCTEM
TepMOperyioBaHHs. [IpoBeieHNI TEMIO-TiIPOAMHAMIYHOIO PO3PaXyHOK 6JI0KY KOPMCHOTO BaHTaKy PaKeTOHOCIs
"3eHit". Ha OCHOBI OTpUMaHNX Pe3yJbTaTiB TEOPETUYHUX i €KCIIEPMMEHTAJIBHUX NOCIiIKEHb 3p00JIeHi
peKoMeHzanii 3 Bu6opy MPOEKTHUX NapaMeTpiB cucTeMu rnogadi na-ausa KJIA. Pe3ysnbTaT MOXYTb OyTH
BHMKOPHUCTaHi IIPU po3po0OLi i yIOCKOHAJIEHHI CUCTeM I10Jayi [IaJIMBa Ta CUCTEM TEPMOPETYJIIOBaHHS B aBia- i

PaKkeToOyIyBaHHI.

Pedepar aHIJIiHCBKOIO:

The object of the research - hydrodynamic and heat-exchange processes in fuel injection systems of spacecraft.
The purpose of the work is to reveal regularities in the processes of hydrodynamics and heat transfer in low
gravity, development based on identified patterns of scientifically grounded methods of mathematical modeling of
these processes in structural components of spacecraft fuel systems of. Method of research is mathematical and
physical modeling of real processes. In the result of the work such basic scientific results have been received as
follow. The comprehensive method of assessing the impact of hydrodynamic and heat transfer processes in low
gravity on the design parameters of the fuel feed systems of spacecraft have been developed. Mathematical models
and numerical calculations were performed for the processes of hydrodynamics and heat exchange in the
structural elements of the spacecraft. The experimental facility was developed and methodology of experimental
research of the influence of the temperature field on the performance net of systems to ensure continuity of fuel
spacecraft. On the basis of experimental data the engineering method was developed for the period of drying time,
depending on the design parameters of sieve separators phases, the direction of the external mass acceleration
and physical properties of the fuel components. Mathematical model and algorithm and software complex of the
joint hydrodynamic and thermal fluid systems and thermal control was obtained. Conducted heat-hydrodynamic
calculation of the unit payload carrier rocket "Zenit" has been done. Based on the results of theoretical and



experimental investigations the recommendations on the choice of design parameters of fuel supply system of
spacecraft. The results of the work can be used in the development and improvement of fuel supply systems and
thermal control systems in aviation and rocket construction.
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