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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3paxyHKOBO-Te€OpeTHUYHE JOCIiIPKEHHS IOBEiHKM KOMIIOHEHTIB [ajiBa B aauBHUX 6akax Il ctynenio PH
"LIMKI0H-4" nif Aiero 30ypIo0YMX IPUCKOPEHD Bifl KEPYIOYMX OPTraHiB 3 METOI0 BU3HAUYEHHS [IapaMeTpPiB KOJINBAHb
KOMIIOHEHTIB I1aJIMBa Ta [IPOBAJIB iX PiBHIB PY OBTOPHMX 3allyCKax MAapLUIOBOI0 JIBUTYHA Ta MAaJIOrO 3allOBHEHHS

0akiB

Ha3Ba po6oTH aHIJIilICbKOIO:

Calculated and Theoretical Studies of Behavior of Propellant Components in Propellant Tanks of LV Cyclon-4 Third
Stage under Disturbed Accelerations from Controls with the Aim of Determination of Parameters of Propellant
Components Oscillations and Losses in their Levels in Restarting Cruise Engine and Low Tank Filling

Pedepat yKpaiHCBKOIO:

O6'eKT HOCIiIKEHHS - I0BeIiHKa KOMIIOHEHTIB NajiMBa B IAJIMBHUX 6aKax TpeThoro cryneHio PH "Liuknon-4" 3
KOPHCHUM BaHTaXeM Macoio 1600 Kr [1py NOBTOPHUX 3allyCKax MapLIOBOro ABUryHa. MeTa poboTu -
PO3PaxyHKOBO-T€OPETUYHE AOCiIPKEHHS TOBEiHKM KOMIIOHEHTIIB NaylnBa B aJaMBHUX 6akax III crynenio PH
"LInkyioH-4" nepep MOBTOPHUMU 3aIlyCKaMU i IIPY IIOBTOPHMX 3aIlyCKax MaplIeBOro IBUTyHA B yMOBaX MaJIuX
IIO3[JOBXKHIX IPUCKOPEHb Ta MAJIOMY 3allOBHEHHI 0aKiB B 3a0e3leyeHHs ycKy BUpo6y N1JI Ta HaCTyMHUX MTyCKiB.
MeTonu JOCiI>KeHHS - MAaTEMaTUYHOTO MOJIEe/IIOBaHHS, TeOpii KOJIMBaHB, JIiHiITHOI anre6pu, aHasisy cuctem
aBTOMATUYHOTO PETYJIOBAHHS, METO], CKIHUEHUX €JIEMEHTIB. B pe3ysibTaTi NpoBeJeHoi pO60TH 3 BUKOPUCTAHHSIM
METO[ly CKiH4YEeHHUX €JIEeMEHTIB Ta 3aC00iB KOMIT'IOTEPHOI'O IIPOEKTYBAHHS i iH)KEHEPHOTr'0 aHajli3y CUCTEM -
CAD/CAE cucrtem - BUKOHAHO MOJI€JII0OBaHHS IPOCTOPOBUX KOJIMBAHb PiJKUX KOMIIOHEHTIB IIaJlMBa B 6aKax
MaJMBHOTO BifACiKy TpeTboro cryneHo PH "LInkioH-4" 3 KOpUCHUM BaHTaXXeM Macolo 1600 Kr rpu Majaomy ix
3aII0BHEHHI 3 ypaxyBaHHSAM 3BA€MO/ii PiIMHY 3 IPY)KHUMU CTiHKaMU 6aKiB i pO3CilOBaHHS €HePrii KOJIMBaHb B
npocTopi BcepenuHi 6akiB. [IpoBeieHO MaTeMaTU4HE MOJIeJ/II0BaHHSI IIPOLieCy BUTIOPOXKHEHHS 0aKiB [1ajIMBHOTO
BifICiKy IpU [TIOBTOPHUX 3aIlyCKaxX MapIIOBOro JBUIYHA Ta BU3HAUYE€HO (POPMU i NapameTpH riipoguHaAMIYHUX
IIpOBaJIiB piBHIB KOMIIOHEHTIB NayMBa B 6aKax MaJMBHOTO BifCiKy B IPOLIEC] IX BUIIOPOXHEHHS IPY TTIOBTOPHUX
(mepemocTaHHBOMY i OCTaHHBOMY) 3aIlyCcKax MapuioBoro asuryHa lII ctynenio. OTpuMaHi pesysbTaTy MOXYTb OyTH
BMKOPHMCTaHi IIPU BifIIpalloBaHHi TpeTboro crynexo PH "IukioH-4" Ta aHami3i fruHaMiku po6o4oro npouecy 1oro

MapIuoBoro AsuryHa. O61acTh 3aCTOCYBaHHS - pO3p0OOKa HOBUX Ta MOJEPHi3allis iCHyI0OUUX PiIMHHUX PaKeT-HOCIIB.

Pedepar aHIJIiHCBKOIO:

The research objects are hydromechanical and thermodynamical processes occurring in the fluid flow moving
through the complex-configuration varying-cross-section duct with different local resistances and outflowing in
vacuum. The work aim is to find the theoretical parameters (pressure, flow rate, temperature) describing fluid
flowing in vacuum through the hydraulic complex-configuration manifold with cavitation. The research method is
a mathematical simulation of the process considering the special design features of hydraulic manifolds. The
following basic results are obtained: a mathematical model of the fluid flow through duct with cavitation is refined;
values of losses in certain elements and manifolds are found at a whole; velocity distribution for the flow of a two-
phase medium through spatial manifolds with spatial complex configurations is defined; distribution of a static
pressure on the length of ducts at different inlet pressures and temperatures is established; sections in which the
pressure falls to the pressure of a saturated vapor are determined, i.e. regimes of the cavitation flow are realized;
flow- rate characteristics of bleeding paths are evaluated; the value of the thrust pulse under fluid outflowing from
ducts to the environment are found. Applications: the development work of bleeding paths in vacuum of the third
stage of the Cyclon- 4 launch vehicle.

Inpexc YIK: 629.76 /.78; 629.78; 629.76, 629.786.2:532
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