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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: JlociykeHHs TEPMOAMHAMIKI MTOJIMEPHUX MaTePialiB B yMOBaX TEIJIOBOrO HaBaHTaXKEHHS
IToyaTok etamy: 05-2023

3akiHueHHs eTany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

Hassa oprasnisanii: [JHinpoBChKUI HallioHaIbHUH yHiBepcuTeT imeHi Osnecst ['onyapa

Kog, € IPIIOY /IITH: 02066747

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Agppeca: npocnexkT 'arapiHa, 6ya. 72, M. JIHinpo, JIHIIpoBCbKUil p-H., [JHimponeTposchka 0611., 49010, Ykpaina
Tenedon: 380563749800

Tenedon: 380563749850

E-mail: cdep@dnu.dp.ua

WWW: https://www.dnu.dp.ua

3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa opranisanii: [JHinpoBCchKUI HallioHaIbHUH yHiBepcuTeT imeHi Onecst ['onyapa

Kopg, € IPIIOY /IITH: 02066747

Appeca: npocniekt 'arapina, 6yp. 72, M. JIHinpo, [IHinpoBcbKuii p-H., JHinponeTpoBcbKa 0611., 49045, YkpaiHa
MignmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380563749801

Tenedon: 380563749822

E-mail: cdep@dnu.dp.ua
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4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201380

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii o6car dinancyBaHHa 3a 3iTHHH eTam: 1098.000 THC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka TeOpeTUYHUK OCHOB CTBOPEHHSI HAJIJIETKUX PAKeT-HOCIIB 3 osliMepHux MaTepiasis

Ha3sBa po6oTH (aHrJI)

Development of theoretical foundations for the creation of ultralight launch vehicles from polymeric materials

Pedepar (yxp)

OG’exT mociimXKeHb - TepMOAUHAMIYHI, ra3ofuHamiyHi Ta TermyodisnyHi npouecu B kamepi PJI, mo mpaijioe Ha nojliMepHOMY
MajuBi, Ta MPOIEeCcH 30BHIiMHbOI TepMonuHamiku PH Ha atMocdepHiil AinsHIi TpaekTopii noaboTy. MeTa po60TH — BU3HAYEHHS
palioOHaIbHUX TEIUVIOBUX Ta TEPMOJVHAMIYHMX PEXHUMIB i MPOEKTHO-6ANICTUYHNX TapameTpiB HOBUX HAAJIETKUX ITOJIIMEPHUX
pakeT-HOCiiB, mo 3abecrnevyyioTs e(peKTUBHUI 3alyCK Ta [IOCTaBKy KOPHUCHOTO BaHTaXy Ha op6iTy. OCHOBHMMH METOJAMU
JOCJPKEHb € aHaIiTUYHO-PO3PAaxXyHKOBUII Ta eKCIepPUMEHTalIbHUN. HaBemeHo pesyspTaTd aHamidy ¢i3nko-MexaHidHUX,
TermyoQi3nyHUK | TEepMIYHMX BJIACTUBOCTEN IIOJIMEPHUX MarepiajiB Ta METONUKY eKCIIePUMEHTAJIbHUX [IOCJHiIKEeHb
TEPMOJIMHAMIYHMX MPOLECIB MiJ Yac TepMiyHOI [AecTpyKuil nmosiMepiB mMeromamu TepMiyHOro aHamidy. PosrisHyTo ¢iznyni
MOJeJli TePMIYHOrO PpyMHYBAaHHS TEPMOIUIACTUYHUX MaTepiajiB Iif BIIMBOM BUCOKOTEMIIEDATYPHOIO i BMCOKOLIBUAKICHOTO
ra3oBUX IIOTOKIB Ta MPEJICTaBJI€HO METONWKY BU3HAUEHHS MIBUIKOCTI pyHHyBaHHS. HaBeneHO pe3ynbTaTd MaTEMaTUYHOTO
MOJIEJIIOBAHHSI TE€PMOTra3oJMHAaMiKM B KaMepi 3TOpsIHHS PAaKEeTHOTO J[BUTYHA Ha MNOJiMEpHOMY manuBi. HaykoBa HOBHU3HA
OTPMMAaHUX PE3YyJIbTATiB TIOJIsirae B OOTPYHTYBAaHHI BUKOPWCTAHHS TOJIIMEPIB K KOHCTPYKLIMHUX MaTepiajyiB [jsl KOPITyCiB
CMaJIMMUX PaKeT Ta MaJIbHOTO i PO3po6Ii HOBOI MAaTEMATUYHOI MOAEJi TEPMO- i Ta30[JMHAMIYHUX MPOLECiB B Kamepi pakeTHOro
IBUTYHA Ha MOJIiIMEPHOMY NaJMBi, sIKa KOMIIJIEKCHO BPAaxOBY€e OCOOJIMBOCTI reoMeTpii Takoi Kamepu, 0CO6IMBOCTi TEPMOJANHAMIKA
IIpY PO3KJIaJaHHi Ta ra3u@ikallii nojsiMepHOro najauea, Npouecy ropiHHs. PesysbTaT MOXYTb OYTM BUKOPUCTaHi IPY BUKOHAHHI
MIPOEKTHUX i KOHCTPYKTOPCBKUX POOIT Ha MiAIPUEMCTBAX, SIKi 3aliIMAIOThCSI CTBOPEHHSM 3aCO0iB JOCTAaBKA MaJMUX CYIYTHHKIB.

Cdepa BUKOPUCTAHHS — paKeTHO-KOCMIYHA TeXHiKa.
Pedepar (aHrI)

The object of research is thermodynamic, gas-dynamic, and thermophysical processes in the RD chamber operating on polymer
fuel, and the processes of external thermodynamics of the RN in the atmospheric section of the flight path. The purpose of the
work is to determine the rational thermal and thermodynamic regimes and projectile-ballistic parameters of the new ultralight
polymer launch vehicles, which ensure effective launch and delivery of the payload into orbit. The main research methods are
analytical and computational and experimental. The results of the analysis of physico-mechanical, thermophysical and thermal
properties of polymer materials and the methodology of experimental studies of thermodynamic processes during the thermal
destruction of polymers by methods of thermal analysis are given. Physical models of thermal destruction of thermoplastic
materials under the influence of high-temperature and high-speed gas flows are considered, and the method of determining the
speed of destruction is presented. The results of mathematical modeling of thermogasdynamics in the combustion chamber of a
rocket engine using polymer fuel are presented. The scientific novelty of the obtained results lies in the justification of the use of
polymers as structural materials for the bodies of burned rockets and fuel and the development of a new mathematical model of
thermo- and gas-dynamic processes in the chamber of a rocket engine on polymer fuel, which comprehensively takes into
account the peculiarities of the geometry of such a chamber, the peculiarities of thermodynamics during decomposition and
gasification polymer fuel, combustion processes. The results can be used in the performance of design and construction work at
enterprises that are engaged in the creation of means of delivery of small satellites. The field of use is rocket and space
technology.

Inpexc YIK: 629.78.015.7; 629.76.015.7



Kopgu Temarnunux pyopuk HTI: 55.49.03
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): MaTemaTiyHa MOJieJIb Ta aIFOPUTM PO3PAaXyHKY TEPMO-i ra3oJuHaMi4HUX NIPOLeCiB B KaMepi 3TOPSIHHS

JIBATYHA Ha MOJIIMEPHOMY TaJMBi.

HasBa npoaykuii (anru): Mathematical model and algorithm for calculating thermo- and gas-dynamic processes in the
combustion chamber of a polymer fuel engine.

OuikyBaHi pe3yJbTaTH: [[porpamHi IpoayKTU
T'anyss 3acrocyBaHHs: JIOCTiI)KEHHSI i1 €KCIIepUMEHTaJbHI pO3p00OKHU y cpepi NPUPOJAHUYMX | TEXHIYHUX HAYK.

Onuc npoaykuii (ykp): [IpencraBieHo MaTeMaTUYHY MOJIENIb TEPMO- | ra30IMHAMIUYHUX NPOLECiB y KaMepi 3ropsiHHS Ha
MoJliMEPHOMY MaJuBi, gKa BKIIIOYAE CUCTEMY OudepeHLiaTbHUX PiBHSIHb HEPO3PUBHOCTI, IEPEHOCY KiIbKOCTI PyXy IJ1s1
MIPOMMUBAJIbHOI PilHY, IEPEHOCY TEIIOTU IJ1s1 TYPOYJIEHTHOrO NIEPEHOCY 3 BiJIOBITHMMU [TI0YATKOBUMM i TPAaHUYHUMU YMOBaMU
Ha BXO/Ii B IBUT'YH i BUXOJi 3 comia. 3alipONIOHOBAaHY MOJI€JIb BUKOPUCTAHO 711 MOJIEJIIOBaHHS TEIJIOBUX i AMHAMIYHUX I10JI1iB B
KaMepi 3ropsiHHA, 110 MalOTh MiCIie BHACJIIIOK 3rOPSHHS M0JIiIMEPHOTO NaJIMBa B ABUTYHI. [TorepeiHbO IPOBEAEHUN
NOPiBHAJILHUI aHaJIi3 3 JaHMMU PO3PAxXyHKY 3a iHIIMMU MOJIEJIIMU TYPOYJIEHTHOCTI 3aCBiJYMB BiICyTHICTb IPUHLIMIIOBUX

PO36iKHOCTEN B pe3yJibTaTax.

ConjiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: ToninmeHHs cCTaHy HaBKOJIMIIHBOTO C€PeJOBUIIA

Cragis 3aBepmenocti HTII: Ines, koHuenuis

Bruposagaskenus HTII: BuposamxeHo

CTpOKH BIPOBaZ>KEHHS:

BupooHuK npoaykuii: JTHY

CnoskuBavi npoaykuii: PakeTHO-KocMiyHa rasnmyss, [TignpreMcTsa, o 3aiiMaloThCsl CTBOPEHHSIM MaJIMX KOCMIUYHUX arlapartiB
IlepcriekTHBHI pHHKH: YKpaiHa

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpPaMu

®opmu Ta yMOBH nepegadi NpoAyKIii: mepegaya NpoayKuii 3a JOroBopamu
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8. 3BiTHa JOKyMeHTaNis

KinpKicTs CTOPiHOK B 3BiTi: 72
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KinpkicTs ¢aiisiB y 3BiTi: 1
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