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Jep>kaBHHH 00J1iKOBHI HOMep: 0223U000802

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U100691
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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba €TaIly. AnanTaliig Ta JOONpalOBaHHA iCHYIOUMX aJITOPUTMIB YMCEILHOTO MOJEIIOBAHHS [1J11 BUSHAYEHHS
NapaMeTpiB TEPMOra3oiMHAMIYHUX IIPOLECIB, aepOANHAMIYHMX, TEIIJIOBUX TA IUHAMIYHMX HABAHTAKE€Hb B Pi3HUX

cucremax OPKT
IToyaTok eramy: 01.2022
3aKkiH4Y€eHHs eTamy: 12.2022

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHyBaHHSI IOPHUAUYHOI 0co0H (260 ITIB ¢i3zuyHOi 0C00H): [HCTUTYT TEXHIYHOI MEXaHIKK

HanjionasnbeHoi akazemii Hayk Ykpainu i Jlep;kaBHOro KOCMIYHOTO areHTCTBA YKpaiHu
Kopg 3a €IPIIOY: 05539962

Micue3HaxoaKeHHS: ByJ1. Jlemko-Ilomnesns, 6yn. 15, M. [JHinpo, JIHIIpOBChKUM p-H., JHINIponeTpoBchKa 06JI.,
49005, Vkpaina

dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380563720650, 380563720640
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270
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dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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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-KocMiyHoi TexHiku (OPKT). MeTa po60Tuy - afjanTalis Ta JOONPauioBaHHS aJITOPUTMIB YMCEJIbHOTO
MOJ,eJII0BaHHSI TEPMOTra304MHAMIYHUX Ta TiIpaBiuHUX [IPOLECiB, aePOIUHAMIUYHUX, TEIUIOBUX Ta TUHAMIYHUX
HaBaHTaXeHb B pidHuX cuctemax OPKT. MeTonu nociifpkeHHsI — pO3paxyHKOBi METOJ M OOUMCIIIOBAJIbHOI
ra3ofgyHaMiKy, riipaBiavKY i AUHAMIKU. AIAanTOBAaHO Ta OOMPalbOBaHO AJITOPUTMU YUCEIbHOTO MO EIOBaHHS
TEPMOTra3o[4HAMIYHUX Ta TiIpaBIiYHUX [IPOLECIB, AepOIMHAMIYHMX, TEIJIOBUX, Ta JUHAMIYHUX HABAHTAXXEHDb B
cucremax OPKT 3 nmutaHb: Ha[I3BYKOBOI aepojHaMiku pakeT-HociiB (PH) 3a HasBHOCTI: IPSIMOTOYHOI'O IIOBITPSIHO-
PEaKTUBHOIO [IBUI'YHA, €JIEMEHTIB KOPITYCY, IO MOXKYTb BiIXUJIATUCS, KpUJIA — MiBIiCY, 3aKPYTKU KOPILyCy HABKOJIO
BJIACHOI OCI; TiIpaBIiYHUX Ta TEPMOTra304MHAMIYHUX IPOLECIB B CUCTEMAX KEPYIOUUX PEAKTUBHUX IBUTYHIB Maoi
Taru PH i kocmivaux anapartis (KA) 3 TpaguuiliHUMU Ta IEePCIIeKTUBHUMY BUJIAMU «3€JI€HOT0» NIAJIMBA; PO3PaXyHKY
BIUJIMBY CTPYMUHHMUX IIOTOKIB BiJi Kepylouux ABuryHis (KII) Ha razoguHamiyHi napameTpu HaBkojio KA Ta
BU3HAYEHHS aepOoHAMIYHUX HaBaHTaXKeHb Bifl MPOAyKTiB 3ropsiHHs K]l Ha KA Ta 1ioro eeMeHTH; BUSHAYEHHS
IVHaMIYHMX HaBaHTaXKeHb Ha MapLIOBi cTyneHi PH 3 cucTeMamMy akTUBHOTIO YIIPaBJIiHHSA Ha aKTUBHUX JisSHKAX
TPaeKTOPii MOJIbOTY 3 ypaxyBaHHSIM AUHAMIYHUX Ta aepOAMHAMIYHUX 30ypeHb. [10 KO>)KHOMY 3 YOTHPbOX HAIPSIMKIB
IOCTiIKeHb afallTOBAHO Ta [OOMPAllbOBAHO aJITOPUTMU YMCEJIBHOIO MOJEJIIOBAHHS JJ1s1 BUPILIE€HHS 337124, SIKi Oysin
o6paHi Ta c(pOpMYJIbOBaHI Ha IEPIIOMY €Tali po60Tu. Pe3yibTaTi, OTPUMaHi Ha IPYromy eTamni po6oTy, 6yayThb

BUKOPMCTaHI MIpU MPOBEEHHI JOCiIP)KEHb B PaKETHO-KOCMIYHIN rasysi.

Pedepar aHr1ilicbKOIO:

The object of the research is numerical simulation algorithms to determine the parameters of aero, thermo-, gas-
dynamics processes, and dynamic loads that accompany the operation of rocket and space technology facilities
(RSTF). The purpose of the work is to adapt and finalize algorithms for the numerical simulation of thermal, gas
dynamics, and hydraulic processes, aerodynamics and thermal, and dynamic loads in various RSTF systems.
Research methods - calculation methods of computational gas dynamics, hydraulics, and dynamics. Algorithms for
numerical simulation of thermo-, gas-dynamic and hydraulic processes, aerodynamic, thermal, and dynamic loads
in RSTF systems have been adapted and refined for: supersonic aerodynamics of launch vehicles (LV) in the
presence of ramjet engine, body elements that can deviate, suspension wings, a twist of the body around its own
axis; hydraulic and thermo-, gas-dynamic processes in control jet engines systems of low-thrust LVs and
spacecraft with traditional and promising types of "green" fuel; calculation of the influence of jet streams from
control engines (CE) on the gas-dynamic parameters around the spacecraft and determination of aerodynamic
loads from CE combustion products on the spacecraft and its elements; determination of dynamic loads on
marching stages of LV with active control systems on active sections of the flight path, taking into account
dynamic and aerodynamic disturbances. For each of the four research directions, numerical simulation algorithms
to solve the problems that were selected and formulated in the first work phase, have been adapted and refined.
The results obtained in the second work phase will be used in research in the rocket and space industry.

Impexc YIK: 621.452.22, 629.78.015.7; 629.76.015.7, 517.958:533.6.011
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOI0: HT3 “AnanTarnis Ta JOONIPALOBAHHS iCHYIOYMX aJTOPUTMIB YMCETBHOTO
MOJIEJIIOBAHHS [1JIsl BU3HAYEHHS TaPAMETPIB TEPMOTa30AMHAMIYHIUX [TPOLIECIB, aePOIUHAMIYHUX, TETIOBUX Ta

MUHAMIYHUX HaBaHTaXXeHb B pisHux cucremax OPKT”

Hassa HTII aHr/1ificbKOIO: Scientific technical report "Adaptation and refinement of existing numerical
simulation algorithms to determine the thermogas-dynamic processes parameters, aerodynamic, thermal and
dynamic loads in various systems"

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJIbTaTH: AJIrOPUTMHU YUCEILHOTO MOJEIOBAHHS
l'asy3p 3aCTOCYBaHHS: PakeTHO-KOCMiUHa TeXHiKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omuc HTII: Marepianu HTIT MicTSTh aJITOPUTMU YUCETILHOTO MOJIEIIOBAHHS TEPMOTa30JUHAMIYHMX Ta
ripaBJIiYHUX NPOLECIB, aepOIUHAMIYHUX, TEIJIOBUX, Ta IUHAMIYHUX HaBaHTaxeHb B cuctemax OPKT 3 nutaHs:
HAJ3BYKOBOi aepoauHaMiky pakeT-HociiB (PH) 3a HasIBHOCTI: IPSIMOTOYHOTO IOBITPSIHO-PEAKTUBHOIO ABUTYHA,
€JIEMEHTIB KOPIYCY, 1[0 MOXXYTb BiIXUJISATUCS, KpUJIa-MiJBiCy, 3aKPYTKU KOPIYCy HaBKOJIO BJIACHOI OCi;
TripaBylivYHUX Ta TEPMOTa30IMHAMIYHUX IIPOLIECIB B CUCTEMAaX KEPYIOUNX PEAKTUBHUX JBUTYHIB Majoi Tsiru PH i
KocMiyHux anapatis (KA) 3 TpaguLiiHUMK Ta NepCleKTUBHUMU BUIAMU «3€JIEHOTO» 1aJIMBa; PO3PAXyHKY BILJIMBY
CTPYMUHHUX IOTOKIB BiJl Kepylouux ABuryHis (KJI) Ha ra3oqMHaMivHi napaMmeTpu HaBKoJIo KA Ta BUBHaY€HHS
aepoIMHaMIYHUX HABAaHTAXXEHb Bif IpoAyKTiB 3ropsiHHs K] Ha KA Ta 10ro enieMeHTH; BUBHAYEHHS TMHAMIYHUX
HaBaHTaX€Hb Ha MapIIOBi cTymneHi PH 3 cucTeMamMy akTUBHOTO YIIPaBJIiHHS HAa aKTUBHUX JIiJITHKAX TPaeKTOPii
[I0JIbOTY 3 YpaxyBaHHSIM AMHAMIYHUX Ta a€pOAMHAMIYHUX 30ypeHb. [10 KO)KHOMY 3 YOTHPBOX HAIPSIMKIB
IOCJIiIKEHb aJaliTOBAHO Ta JOOMPAlbOBaHO aJITOPUTMHU YUCEJILHOTO MOJIEIIOBAHHS [J1s1 BUPIlI€HHS 33724, 5IKi OyIu
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