O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0214U001992

Jlep>KaBHHH peecTpaliliHui HoMep: 0114U002808

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 17-12-2014

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €Tamy. Po3paxyHKOBO-METOJUYHE 3a6€3M1€4EHHS HA3€MHOTIO CTEHJJ0BOTO BiJIIPAIIOBAHHS PiJMHHO-

PEaKTHUBHOI cucTeMU KepyBaHHS pyxoM lII cTyreH1o pakeTy KOCMIYHOTO npu3HadeHHs "LInKiIoH-4"
ITouyaTok eramy: 03.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0co0H (abo ITIB ¢i3zuyuHOi 0C00H): [HCTUTYT TEXHIYHOI MexaHiKK
HAH Yxkpainu i HKA Vkpainu

Kopg 3a €IPIIOY: 05539962

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: (0562) 46-50-46, (0562) 47-34-13

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06csar ¢piHaHCyBaHHS (THC. IpH.): 150




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3paxyHKOBO-MeTOMYHE 3a0e3l1eUeHHs] Ha3eMHOI'0 CTEH/I0BOT0 BilllIpalllOBaHHS PiJUHHO-PEAKTUBHOI CUCTEMU

KepyBaHHS pyxoM lII CTyIeHI0 pakeTn KOCMIYHOro NpusHayeHHs "LInkioH-4"

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Calculated and Methodological support of ground bench development of liquid-reactive motion control system of
rocket Space assignment Cyclon-4 Third Stage

Pedepat yKpaiHCBKOIO:

O6'eKT DoCiyKeHHs - rifnpasilivHi i razoguHaMiuHi napameTpy pifuHHOI peakTuBHOI cuctemu (PPC) ynipaBitiHHS
pyxom III cryneHs paketu kocmiyHoro rnpusHadeHHs (PKII) "LlukioH-4" 1pyu Ha3eMHOMY CTE€HJIOBOMY
BiAnpaioBaHHi. MeTa po60Tu - po3paxyHKOBO-METOAUYHUI CYNIPOBIi], CTEHA0BUX BUNPoOyBaHb PPC npu >kuBjeHHi
3 MaricTpasuieil MapLoBOro ABUTyHA. MeTon DOCHiIpKEHHS - MaTEMaTUYHE MOJeM0OBaHH. OCHOBHI pe3yJIbTaTh
IIOJISITAIOTh Y HACTYIHOMY. BeprdikoBaHO i yTOUHEHO Ha €KCIIePUMEHTAJIbHUX JAaHUX CTEHJIOBOTO BiJ[TpallOBAaHHS
paHille po3po6eHy MaTeMaTUYHy MOZEJb HEYCTAJIEHUX TeYill B MAJIMBHUX MATiCTPaISIX KEPYIOUUX OJIOKIB,
€JIEKTPOAMHAMIYHUX IIPOLECIB B €JIEKTPOKEPOBAHYX [MAJIMBHUX KJlallaHAX i ra304MHaMIYHUX IPOLIECIB B KaMepax
3rOpsIHHA KepPy4uXx 6J10KiB. CHCTEMATHU30BaHO PE3YJIbTaTU CTEHIOBUX BOTHEBUX BUIIPOOYBaHb OO MHOKOTO
KEPYIOUO0ro 6J10Ky, BUKOHAHOIO Y BUTJISIi PEaKTMBHOTO IBOKOMIIOHEHTHOTO ABUT'YHA MaJIOi TATH i CTEHJI0BOTO
BapiaHTa piiMHHOI peakTuBHOI cuctemu 3 10-Ma Kepyrounmu 6;10kamu. [lokazaHo, 10 BUKOPUCTAHHS JAHOTO
PO3PaxyHKOBO-METOJAUYHOTO 3a6€31€4E€HHS CTOCOBHO 10 LIMKJIOTPaM CTE€HIOBOTO BilIpall0OBaHHS JO3BOJISE
OTpUMAaTH 0AATKOBY iHpopmaliio npo napamerpu PPC, gki He MOXyTb OyTU BUMIpSIHi IIpY CTEHJOBUX
BUINPOOYBaHHX. [1iNTBEpIIKEHO MOKJIMBICTb 3aCTOCYBAHHS PE3YJIbTATiB CTEHA,0BUX BUNIPOOYyBaHb pobotu PPC
CIiJILHO 3 MapIIOBUM JBUTYHOM III cTyneHs ajs nporuosy napamerpis po6otu PPC y 1b0oTHUX yMOBax. OTpuMaHi
pe3ybTaTu OyAyTbh BUKOPHCTAHI Ha 3aBeplIajIbHUX eTallax HazeMHoro BinnpaijoBaHHs PPC kepyBaHHs pyxom III

crynens PKII "Iuknon-4".

Pedepar aHIJIiHCBKOIO:

The research subjects are hydraulic and gas dynamic parameters of liquid jet system (LJS) for controlling motion of
the third stage of the Cyclon-4 space launch vehicle in ground-based development working. The research goal is
to calculate and support methodically rig tests of the LJS with feeding from the cruise engine lines. Mathematical
modelling is used during the research. The main research results are as follows. Earlier developed mathematical
model of nonstationary flows through fuel lines of control units, electric and dynamic processes through electric
controlled fuel valves and gas dynamic processes in combustion chambers of control units is verified and improved
using experimental data of the rig tests. The results of rig firing tests of a single control unit built in the form of the
two-component thruster and the rig version of the liquid jet system with 10 control units are systematized. It is
shown that this calculated and methodic support for cyclograms of rig tests allows collection of added information
about LJS parameters, which cannot be measured during rig tests. The possibility of applying the results of rig
tests of the LJS operation in combination with the cruise engine of the third stage is supported to predict the LJS
operational parameters under flight conditions.

Inpexkc YIK: 629.76 /.78; 629.78; 629.76, 523.5:629.07

Koau TemaTHYHHUX PYOPHK: 55.49

KepiBHHKH po6oOTH

Biacue IlpizBuuie Im's I10-0aTbKOBI: Tumomenko Banepiit [BaHoBIY

HaykoBuii CTyIiHb:



BuyeHe 3BaHHA:
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: Po3paxyHKOBO-METOMYHE 3a6€3M€YEHHS HA3EMHOTO CTEH/IOBOTO BifITIPAIIOBAHHS

PiOVHHO-pEAKTUBHOI CUCTEMU KepyBaHHS pyxoM III cTyneHIo pakeTy KOCMiYHOro npusHayeHns "Liuknon-4"

Hazpa HTII aurJi#icbKo¥0: Calculated and Methodological support of ground bench development of liquid-

reactive motion control system of rocket Space assignment Cyclon-4 Third Stage
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

T'any3b 3acTocyBaHHS: 72.1; 30.30

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3 sukpucranHam po3po6ieHOro po3paxyHKOBO-METOANYHOTO 3a6€31€YEHHS] CUCTEMATU30BAHO Ta
Pe3yJIbTaTU Ha3€MHUX BOTHEBUX CTEH/IOBUX BUNPOOYBaHb NOOAVMHOKMX KEPYIOUMX OJIOKIB Ta PiIMHHO-PEaKTUBHO]
cucremu (PPC) III ctynens paketu kocmiunoro npusHadenHs (PKII) "Huknon-4"y cknaai 10-Tu Kepyo4ux 6JI0KiB.
3a peaysibTaTaMy CTEHJIOBUX BUIIPOOYBaHb yTOUHEHO Ta BepudikoBaHO MaTemMaTuuHy mogeib PPC. Po3paxyHKOBUM
IIJISIXOM JJ151 YMOB KOMIIJIEKCHUX CTEHI0BUX BUNpoOyBaHb PPC crinbHO 3 MapioBum asurynom I crynens
OBI'PYHTOBAHO cHoCi6 iMiTalii po6oTH Kepy4ux 6JI0KiB 6€3 3arajieHHs! NaluBa y KaMepax 3rOpPsSHHS LJISIXOM
BiIBOZly KOKHOTO 3 KOMITIOHEHTIB ITiCJIsl TAJIMBHUX KJIATIAHIB y 30ipHi EMHOCTI, 1110 CyTTEBO 3[I€LIEBJIIOE i CIIPOILYE
IIpOBEJE€HHS BUNIPOOYBaHb. [Ipy 11boMY 110JIbOTHI yMOBU po60TU PPC MOAIEI0I0THCS 3 IOCTaTHBOIO TOYHICTIO.
Po3pobiieHe po3paxyHKOBO-METOIMYHE 3a0€3I1€4eHHS IPU3HAYEHO 1J1 CYIPOBOIKeHHs1 po6otu PPC npu 1bOTHUX

Bunpo6yBaHHsx PKIT "luknon-4".
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 2015
3aKiHYeHHs eTamy:
Cnoxupaui Hpo,uyKuii: Jep>kaBHe KOCMIYHE ar€HCTBO YKpaiHu
IlepcnieKTHBHI pUHKH: OeneparysHa pecny6iika Bpasusis
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
lanunucekui B. 1.

Kuumenxko 0. B.

TumomieHko B. [.

[lTlep6akos B. I.

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HAyKOBOi

OisiIBHOCTI

[Innunenko OJier BikTopoBruY
I. T. H., 05.07.05




