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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: Po3paxyHkoBe BU3HAUYEHHS [IaPAMETPIiB PiIMHHO-PEAKTUBHOI CCTEMU KepYyBaHHS [IpU
BiZjlIpalllOBaHHI Ta eKCIUIyaTalii 3 ypaxyBaHHSIM ra30HaCM4YEHOCTi KOMIIOHEHTIB MajvBa i rigpoygapy Ipy 3aycKy

mapuosoro gsuryHa Il crynento PH "Llukinon-4"
ITouaTok eTamy: 06.2012
3akiH4eHHs eTamy: 10.2012
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HAH Vkpainu i IKA Vkpainu

Kopg 3a €IPIIOY: 05539962

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:
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InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 380563720022

VI. II>)kepeJsia, HanpsiMu Ta o6csaru piHaHcyBauHs [IiP

IlincraBa pjist npoBemeHHs JiP: 52 - norosip 3 BiTunsHAHOW OpraHisauieo (OpraHamu MiCLieBoi paju,

dboHmoM, acorjaniero, KOHIIEPHOM TOIIO)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3paxyHKOBe BU3HAa4Y€HHS [TapAMETPIB PIIMHHO-PEAKTUBHOI CUCTEMU KEPYBAHH4 IIPY Bill[IPALIIOBaHHI Ta
eKCITyaranii 3 ypaxyBaHHSAM ra3oHaCU4€HOCTI KOMIIOHEHTIB ITaIvBa i rigpoynapy Npu 3arycKy MaploBOro ABUTYHA

III ctynento PH "lluknon-4"

Ha3zBa po6oTH aHTIJIilICbKOIO:

Parametric Calculations of Fluid and Jet System of Control in Development and Operation Considering Gas
Saturation of Propellant Components and Hydraulic Shock in Starting LV Cyclon-4 Cruise Engine Third Stage

Pedepar yKpaiHCBKOIO:

O6'eKT DOCiIKEHHS - IMHAMIUHi NapaMeTpy PilUHHO-PEAKTUBHOI CUCTEMU KepyBaHHA pyxoM III cryneHo
pakeTu-Hocig "lJukIoH-4" NpU CTEH0BOMY BilIIpallOBaHHi. MeTa po60TH - PO3PaXyHKOBE BU3HAYEHHS NTapaMeTpiB
PiIVMHHO-PEAKTUBHOI CUCTEMU KEPYBaHHS IIPU BiANIPaLlOBaHHi i eKCILTyaTallii 3 ypaxyBaHHSIM ra3o0HaCU4€HOCT]
KOMIIOHEHTIB [IaJIMBa, [IpoBajiax TUCKY i rifpoyaapax Mpu 3a1ycKy, poboTi Ta 3ynuHeHHi Mapuosoro asurysa 11
CTYIIEHIO pPakeTU-HOCis "LInkinoH-4". MeTo NOCiI)KEHHS - MaTEMaTUYHe MOZEIOBaHHS. [IpoBeieHO ajanTario
iCHYI04Or0 MPOrpaMHO-METOINYHOrO 3a0€3I1€4YE€HHS PO3PAXyHKY Teuill ra30HaCUYEHUX PilUH y CKIIQAHUX
PO3rayly>keHUX TPYyOOIIPOBIHMX CHCTEMAaX CTOCOBHO [0 YMOB (QYHKI[IOHYBaHHS PiIMHHO-PEAKTUBHOI CUCTEMHU.
[IpoBeneHoO napaMeTpUYHi pO3paxyHKH /1J151 yMOB, BUBHAYEHUX BUXiIIHUMU JaHUMHU i JUKIJIOTPAMOIO CTEHI0BOTO
BiANIpaloBaHHS PiIMHHO-PEAKTUBHOI CUCTEMH CYMiCHO 3 pOOOTOI0 MapLIOBOrO ABUTYHA. 32 pe3yJibTaTaMu
PO3PaxyHKiB BUSBJIEHO YMOBH, [IPY SIKUX BIIMB Ta30BUiJIEHHS MOXKE IPUBECTU JIO CIIOTBOPEHHS (POPMU iMITYJIbCY
TATU. POBF]IHHyTO YMOBH MOXKJIMBOTO YTBOPEHHS I'a30BMX KOPOK Ha BXOJJaX KEPYIOINX 0JIOKiB Ta BEJIMYUHU
MOXJIMBUX 3aTPMMOK 4aCy 3aIlyCKy KEPYIOUMX OJIOKiB. Pe3ysibTaTi JOCIiIKEeHb [IPU3HAYEH] [7151 BAKOPUCTaHHS [IpU
CTEHI,0BOMY BiJ[IPALlOBaHHI PiJMHHO-PEAaKTUBHOI CUCTEMU KEPYBaHHS i aHali3y ii PyHKLIOHYBaHHS y JIbOTHUX
ymoBax. O671aCcTh 3aCTOCYBaHHS - PO3pOOKa HOBUX Ta MOJepHi3allis iCHyI0UMX PilMHHO-PEAKTUBHUX CUCTEM

KEPYBaHHS PYXOM PaKeT-HOCIiB Ta KOCMIYHMX arnaparis.

Pedepar aHIJIiHCBKOIO:

The research objects are dynamic parameters of a liquid and jet system for control of motion of the Cyclon-4
launch vehicle third stage during the stand development work. The research goal is to calculate the parameters of
the liquid and jet control system during the development work and operation considering the gas saturation of
propellant components, pressure drop and hydraulic shocks in starting, operation and stopping the Cyclon-4 LV
cruise engine third stage. The research method is a mathematical simulation. The existing procedures and
software for calculating flows of gas-saturated fluids through manifolds as applied to conditions of operation of a
liquid and jet system are adapted. The parametric calculations for conditions determined by the initial data and
graph of the stand development work of a liquid and jet system in conjunction with the cruise engine operation are
done. According to the results of calculations, conditions are revealed when the effects of gas releasing can lead to
the bend of the thrust pulse. Conditions of a possible formation of gas locks at inlets of control units and
magnitudes of possible delays of control units starting are examined. The research results are used for the stand
development work of a liquid and jet system and analysis of its operation under flight conditions. Applications:
development of new liquid and jet systems for the motion control of launch vehicles and spacecraft and
improvement of the existing systems.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: Anantosana 10 ymoB PH "LInKkoH-4" MaTEMATMYHA MOZIEJIb TA PE3YIIBTATH
PO3PaxyHKy HEYCTAJIEHUX T€Yill Ta30HACUYEHUX KOMIIOHEHTIB PifIKOr0 MajnBa y CKIAJHUX PO3TAIYKEHUX
MariCTpasnsx >KUBJIEHHS KePYIOUUX PEAKTUBHUX JIBUTYHIB MaJsloi TArM TpeTboro cryneHo PH "LiukinoH-4" npu

3aIyCKy, poOOTi Ta 3ylIMHEHHI MapIIOBOro JBUIYHA.

Hazpa HTII anrsiiicbKo0: Adapted for the Cyclon-4 launch vehicle Mathematical Model of Unsteady Flows
of Gas-Saturated Liquid Propellant Components through Complex Supply Lines of Control Thrusters of the
Cyclon-4 launch vehicle third stage and Results of Calculations for Conditions of Cruise Engine Starting, Operation
and Stopping.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH:

T'any3b 3acTocyBaHHS: 35.30.0, 62.30.0
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Onuc HTII: Aganrosana 1o yMmoB PH "llnkiyion-4" maTremMaTuyHa MOJEJb JO3BOJISIE BUSHAYNUTU IIAPAMETPU
HEyCTaJIeHUX TeYill Ta30HaCUYEHMX KOMIIOHEHTIB [MaJINBA Y CKJIAIHUX PO3raly>KEHUX MariCTpassaxX >XUBJIEHHSA
KEepyIUMX PeaKTUBHUX ABUTYHIB Majloi TAru TpeThoro cryneHio PH "Llukion-4" Ta BIIKB 3amycKy, poboTy Ta

3YIIMHEHHS MAapUIOBOTrO IBUTYHA HA PiBHI TATM KEPYIOUUX JABUTYHIB Y CTEHIOBUX Ta JILOTHUX YMOBAX.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2012
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii: IKAY
IlepcrieKTHBHI PUHKH: Ni/[IpMEMCTBA PAKETHO-KOCMIYHO] rasysi
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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