O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0310U002170

Jep>kaBHUH peecTpauiliHUI HOMeP: 0106U001786

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 11-02-2010

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramy: Po3poGka MaTeMaTHYHUX MOJeJieil, MeTOZIiB PO3paxyHKy. CTBOPEHHS eKCIIePUMEHTAIbHOI 6a3u
17151 JOCJIiIPKEHHSI TapaMeTpiB poueciB. Po3po6ka HOBUX TEXHIYHMX PillleHb 110 KEPYBAaHHIO Fa30BUMU [TIOTOKAMU 3
BUCOKOIO II/IbHICTIO eHeprii. JlociIKeHHsI XapaKTepUCTUK ra30BUX MOTOKIB, IapaMeTpiB HOBUX 3ac00iB i ycTpoiB

ra3ogyMHaMiYHOro KEPyBaHH4 MIPOLIECAMU 3 BUCOKOIO i HAJIBUCOKOIO MBUIKICTIO BUiJIEHHS €HEPTii
IToyaTok eramy: 01.2009
3akiHYeHHd eTamy: 12.2009

Buz 3BiTHOro JOKYMEHTa: Bes 3BiTy

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0CO0H): [HCTUTYT TEXHIYHOI MeXaHIKK
HAH Ykpainu i HKA Ykpainu

Kopg 3a €IPIIOY: 05539962

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

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

Po3mip opranisairii:

Tenedomn: (056) 745-12-38, (0562) 47-34-13

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP

V. BimomocTi npo 3amoBHuKa [IiP



VI. JI>kepeJsia, HanpsiMu Ta o6csaru piHaHcyBauHs JIiP
IlincraBa pjist npoBeneHHs JiP:

Hampam q)iHchyBaHHﬂ: 2.1 - pyHmamMeHTabHI JOCIIIPKEHHS
>kepesia piHaHCYBaHHS

7713 - KOWITH Jep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541030

dakTHyHHi 06car ¢piHaHCyBaHHS (THC. IpH.). 933.788




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHsT MexaHi3MiB KepyBaHHS ra30BMMHU [IOTOKAMU 3 BUCOKOI Ta HaIBUCOKOIO MIBUAKICTIO BUMIJIEHHS €HEPTii

Ta IUISIXiB NiIBUILIEHHS €(EeKTUBHOCTI POLECiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Studies in Control Mechanisms of Gas Flows with High and Super-High speed of Energy Release and Ways of
Improving in Processes Efficiency

Pedepar yKpaiHCBKOIO:

OO6'eKT HOCTIIKEeHHs - KePOBaHi TepMOTa3oAHaMiuHi ITPOIeCU 3 BUCOKOIO LIiIBHICTIO i HAIBUCOKOIO
(meToHanuifiHO0) MIBUAKICTIO BUJIIZIEHHS €HEPTii. MeTolo pob0TU Ha JaHOMY €Talli TEMU € PO3BUTOK TEOPETUYHUX
OCHOB METOJUYHOTO i €KCIIEPUMEHTAJIbHOTO 3a0€3I1€4eHHSI OCIiIPKEeHb ITapaMeTPiB KEPOBAHUX
TEepMOra30AMHAMIUYHUX IIpoLeciB. MeTony NOCIIIPKeHHs - MaTeMaTH4YHe MOJIe/II0BaHHS, 06pobKa
€KCIIEPMMEHTAJIbHUX JIaHUX, iHpopMaLiiiHuil i NpoeKTHUI nomyk. PO3BMHEHO Teopilo i OTpMMaHo HOBI JaHi Ipo
IapaMeTpy KepOBaHUX TEPMOra3o4MHAMIYHUX NIPOLECIB Y HAA3BYKOBIM YacTuHi coma kamepu PPJI. Po3pobieHo
MOJIEJIb i KOMIIJIEKCHY METOAMKY [1JIS1 PO3PAaXyHKOBO-€KCIIEPUMEHTAJIbHOTO BU3HAYEHHS TapaMEeTPiB IIOTOKY B
conuti PP/l Bu3HaueHo napameTpu O6i4YHUX CUJI [IPY HETHUIIOBIl B3a€MO[Iii [IOTOKY COILJIA 3 CTPYMEHSIMU OKHCHOT'O
KOMIIOHEHTa NanuBa. Po3pobsieHo BIOCKOHAJIEeHI TeXHIUHI pillleHHs i OTpUMaHO HOBIi laHi Mpo Mpale3naTHICTh
HOBUX CIIOCOGiB i IPUCTPOIB ra3oiMHaMi4YHOr0 KEPyBaHHS ra30BUM [TOTOKOM cornia PPJI. Po3po6ieHo cripouieHi
MaTeMaTU4HY MOZEJIb i METOAMKY PO3PaxXyHKy TEPMOIUHAMIYHOTO CTaHy KOMITOHEHTA [1aJIMBa Mepe], iHKEKTYyIOUnM
IIPUCTPOEM B OXOJIOIKYIOUOMY TpakTi coria PP]] y nepiog, ioro 3ynuHeHHs. Bu3Ha4YeHO nonepesHi MaCOBUTPATHI i
iMITyJIbCHI XapaKTEPUCTUKY CTPYMEHS, 10 T€Ue B COIJIO 3 OXOJIOAKYI0UOro TpakTy. Po3pobyieHo itepalifiny
MaTeMaTU4HY MOJEJb i METOAMKY PO3PaxXyHKy OCHOBHMX IIapaMeTPiB IPOLIECY NEeTOHALIHOIO TOPiHHA PiIKOTO
IasivBa B yMOBax KaMepHU JI€TOHALiTHOrO PaKETHOTO ABUTYHA. [IpoBeIeHO MonepeHi YUCEebHI JOCIiIKEHHS i
OTPUMAHO JI€sKi pe3yJIbTaTy PO BIVIUB PEKUMHUX (PAKTOPIB i KOHCTPYKTHMBHUX [1aPAMETPiB HA XapaKTePUCTUKU
ra3oBUX ITOTOKIB 3 I€TOHALIHOIO MBUAKICTIO BUITIEHHS eHeprii. Pe3ynbTat focaigkeHb OyoyTh BUKOPUCTAHI Ha
3aBepIIAJIbHOMY II'ITOMY €Talli pobiT [1Jis1 IXHbOTO y3arajbHeHHs 110 JaHill Temi B 1jisioMy i 11 oAanbuoro

PO3BUTKY HAYKOBUX OCHOB I10 BJOCKOHAJIEHHIO PAKETHUX ILBI/II‘YHiB.

Pedepar aHIJIiHCBKOIO:

The research objects are controlled thermal gas dynamical processes with a high density and a super-high (knock)
velocity of an energy release. The research goal at a given stage of the development is to elaborate fundamentals
for methodical and experimental investigations of parameters of controlled thermal gas dynamical processes. The
research methods: mathematical modeling, processing experimental data, informational and design search. A
theory is developed and new data on parameters of controlled thermal gas dynamical processes in a supersonic
section of liquid rocket engine (LRE) chamber nozzle are obtained. A model and a comprehensive technique for
calculations and experimental determinations of parameters of the flow in the LRE nozzle are established,
parameters of side forces at a nonstandard interaction between the nozzle flow and jets of propellant oxidizing
components are determined. Improved technical solutions are presented and new data on serviceability of new
techniques and devices of a gas dynamical control of the LRE nozzle gas flow are obtained. Simplified
mathematical models and a technique for calculations of thermal dynamical conditions of a propellant component
in front of the injecting device in the cooling tract of the LRE nozzle at a period of the engine stoppage are
developed. Preliminary mass-flow and pulse characteristics of the cooling tract jet are defined. An iterational
mathematical model and a calculated technique for the basic parameters of the knocking combustion of a liquid
propellant in the rocket propulsion knocking engine are developed. Preliminary numerical studies on the effects of
regime factors and design parameters on characteristics of gas flows with the knocking velocity of an energy



release are made and some results are obtained. The research results will be used at the final stage to generalize
and to develop scientific fundamentals on improvements in rocket engines.
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