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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YucesnbHEe MOZEIIOBAHHA a€POTEPMOra3ofMHAMIYHUX Ta JUHAMIYHUX IIPOLIECIB, 10 CYIIPOBOIKYIOTh

(YHKIIOHYBaHHS 00’€KTiB pAKETHO-KOCMIYHOI TeXHIKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Numerical modeling of aerothermogasdynamic and dynamic processes that follow the operation of rocket and
space technology objects

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIiIKEHHS — QJIFTOPUTMU YMCEJIbHOTO MOJIEJIIOBaHHS /1J151 BU3HAYEHHS NTapaMeTpiB
aepoTepMOra3oiMHaMiYHUX [IPOLECiB Ta JUHAMIYHMX HABAaHTAXXEHb, 110 CYIIPOBOAXYIOTh (QYHKIIOHYBaHHS 00 €KTIiB
pakeTHO-KocMiuHOI TexHiku (OPKT). LIisib po60TH - TeCTyBaHHS Ta JOONPALIOBAHHS aJITOPUTMIB YMCEJIbHOTO
MOJIEJTIIOBAHHS a€POTEPMOTa30AMHAaMIYHUX MTPOLIECIB MO0 ONEPATMBHOIO BU3BHAYEHHS a€POAMHAMIYHYUX, TEIJIOBUX
Ta guHamiyHuX HaBaHTaXeHb Ha OPKT B pi3Hux yMoBax ix eKkcrtyaranii MeTonu TOoCigKeHHs — pO3PaxXyHKOBi
METOJM 064K CIIIOBAIBHOI ra30MHAMIKY, TiIPABIMKY i AMHAMIKU. [IpOTeCTOBaHO Ta JOONPALbOBAHO AJITOPUTMHU
4YMCEJIBHOTO MOJEJIIOBAHHS TEPMOra30JMHAMIYHMX Ta rifgpaBiivHUX [IPOLECIB, a€POAVHAMIYHUX, TEIIJIOBUX, T
IVHaMiyHUX HaBaHTaxeHb B cucteMax OPKT 3 nuTaHb: HaA3ByKOBOI aepoauHaMiku pakeTu-Hocis (PH) 3a
HasIBHOCTI NIOBITPs 3a6ipHOro NpUCTPOI0, OpraHiB cTabisizalii Ta KepyBaHHS, 3aKPYTKU KOPITyCY HABKOJIO BIACHO]
OCi; riipaB/IiYHUX Ta TEPMOTa30AMHAMIYHUX MIPOLIECIB B CUCTEMAX KEPYIOUUX PEAKTUBHUX JBUTYHIB 3 DI3HUMU
TAroBUMHU XapakTepuctukamu PH i kocmiunux anapatis (KA); po3paxyHKy BIIJIMBY CTPYMUHHUX ITOTOKIB Bif
kepytouux neuryHis (KII) Ha razonuHamiyHi napameTpu HaBKos10 KA Ta BU3HaUY€HHS aepOAMHAMIYHAX HAaBAaHTAKEHb
BiJl IPOJYKTiB 3ropsiHHS nanuBa K] Ha KA Ta Moro esleMeHTH; JVHAMIYHUX HAaBAaHTKEHb HA MApIIOBi cTyneHi PH 3
aKTUBHMMU CHCT€MaMU K€PYBaHHS Ha aKTUBHUX AJITHKAX TPAEKTOPIi IOJIbOTY 3 YPaXyBaHHSM IMHAMIYHUX Ta
aepojyHaMiyHuX 30ypeHb. [10 KOXKHOMY 3 YOTUPbOX HAIPSIMIB AOCJII)KEHb IPOTECTOBAHO aJITOPUTMU YUCIJIOBOTO
MOJeJIIOBAHHS 117151 BUPIlIEHHS 3a7aY, Ki Oyi1 06paHi Ta cpopMyJIbOBaHi Ha NIONEPEHIX eTanax poooTH.
PesysibTaTi, OTpUMaHi Ha TPETHOMY €Talli po60TH, 6yyTh BUKOPUCTAHI IIPYU TPOBEI€HHI JOCTIIKEeHb Ha HACTYITHUX
eTtarnax poboTu. JlociipKeHHs 3a L€l TEMOIO € PO3BUTKOM POOIT 32 TeMaMH, ski BukoHyBanucs B ITM HAHY i JKAY

B 2006 - 2020 pokax. Pe3ysbTaTl po60TH NIEpedadaeThCsl BUKOPUCTATU B PAaKETHO-KOCMIUHIM rasysi.

Pedepar aHIJIiHCBKOIO:

Research object - numerical simulation algorithms to determine the parameters of aerothermogasodynamic
processes and dynamic loads accompanying the operation of rocket and space technology objects (RSTO). The goal
of the work is to test and refine numerical simulation algorithms of aerothermogasodynamic processes for the
operational determination of aerodynamic, thermal, and dynamic loads on RSTO under different operating
conditions. Research methods - computational methods of computational gas dynamics, hydraulics, and dynamics.
Numerical simulation algorithms of thermogasodynamic and hydraulic processes, aerodynamic, thermal, and
dynamic loads in RSTO systems, were tested and refined on issues such as: supersonic aerodynamics of a launch
vehicle (LV) with an air intake, stabilizing and control devices, rotation of the body around its axis; hydraulic and
thermogasodynamic processes in control jet engine systems with different thrust characteristics of LVs and
spacecraft (SC); calculation of the influence of jet flows from control engines (CE) on gas dynamic parameters
around SC and determination of aerodynamic loads from the combustion products of CE fuel on SC and its
elements; dynamic loads on the LV march stages with active control systems on active segments of the flight
trajectory, taking into account dynamic and aerodynamic disturbances. For each of the four research directions,
numerical simulation algorithms were tested to solve problems that were selected and formulated in the previous
work phase. The results obtained at the third stage of the work will be used in further research. Research on this
topic is a development of work on topics carried out at the Institute of Technical Mechanics of the National



Academy of Sciences of Ukraine and the State Space Agency of Ukraine (ITM of the NASU and SSAU) in 2006-2020.
The results of the work are expected to be used in the rocket and space industry.
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