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YCTaHOBOK
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Pedepar:

1. O6'exT - mpolecy B NaJIMBHUX 6aKax Ha CTapTi i B MOJIbOTI, 6aI0HaX BUCOKOTO TUCKY, TEMJIO0OMiHHUKAX,
ra3oreHeparopax piJIkux i TBEpAONaJNBHUX. MeTa - CTBOPEHHSI METOIOJIOTIYHUX OCHOB (KOMILIEKCY i
IIOCJIiIOBHOCTI) HAYKOBUX JOCJIIIPKEHb 33117151 BUPillIeHHs] HAYKOBO-TEXHIYHOI IPO6IeMU MOJIepHi3allii icHylounx
CHACTEM HaJyBaHHS UWIHAPUYHUX 0aKiB Cy4aCHUX PYIIIMHUX ycTaHOBKax (PY) Ha KoMIIOHEHTax KuceHs i PI'-11
PO3pOOKU MEepCHEKTUBHUX CUCTEM HaaayBaHHS 6akiB PY HoBoro nokosinHsg. CH € OfHUMY 3 HalbiIbIll HAyKOEMHUX

yactuH PH. Cy4acHi resieBi THEBMOCHCTEMH € HAHAOPOXXIMMU YacTHHAMU pakeT-HociiB (PH) niciis piguHHOTO



neuryHa. B CPCP B excrryaratii He 6ys10 >kogHOI PH, sika 3 camoro nodatky npoekrysanacs came sik PH. 3narineHi,
TEOpPeTUYHO OOI'PYHTOBaHI, OCinKeHi HOBI BucokoedekTuBHi CH 6akiB pyuIiiiHMX yCTaHOBOK HOBOT'O IIOKOJIiHHS.
BupimeHo npo6sieMy BU3HAU€HHS! PiBHS KUIIISIYOTO KMCHIO ITPY CAaMOHAJAyBaHHi, 6€3[1eYHOT0 [10JIbOTHOTO
XiMHA[TyBaHHS, HAJJyBaHHS [1apaMU KUCHIO 6€3 OMIIIOK, BUCOKOTEMIIEPATYPHUM TeJlieM i BiJHOBIIOBAJIbHUM
reHepaTOPHMUM ra3oM. 3anpoIrIOHOBaHi JlieBi C1oco6u MoJepHisalii cucteM HayBaHHS 6aKiB iCHYIOUNX PYLIHUX
YCTaHOBOK, po3po0JieHi pekoMeHalji 115 ix BpoBazpKeHHs. Po3pobiieHi MeToAu4Hi OCHOBU €(PEeKTUBHOTO
IIPOEKTYBAaHHS CUCTEM HAaJAyBaHHS NaJVMBHUX 0aKiB OMKUPEHUX 6araTo6I0KOBUX PYIIIHMUX YCTAaHOBOK i
6araTo6J10KOBUX PAKeT-HOCIIB /11 3ab6e3nedeHHs ix npaue3gaTHOCTI TPY BiiMOBi OfjHiel py1IiiiHOI yCTaHOBKY 3
ypaxyBaHHSM 4acy iMIyJIbCY MiCJIs Aii TArM aBapiliHOI pyIIiMHOI YCTaHOBKU. Po3mupeHe ysaBI€HHS O IPOBiNHOI poi
ra3oBBO/IiB IIPY BUKOPUCTAHHi BUCOKOTEMIIEPATypPHOT0 poO60YOro Tijla HaJyBaHHS. 3alIpPOIIOHOBAHO METO
BM3HAYEHHS KoeillieHTa CTUCHEHHSI KOHCTPYKLi€l0 6aKa Hei30TEPMIYHOTO CTpyMeHs. 3HaleHi, TEOPETUYHO
BimoOpaskeHi, IOCiKeHi HOBI e(peKTUBHI CI10cOOU BBeIEHHS Hei30TepMidHOro pobodoro Tijia B BijibHi 00'eMu 6aKiB
TOMY YMCJIi, y BULJISIAI TypOYJIEHTHUX BUXPOBUX Kijlellb. Briepiue Bu3HaueHa MIBUKICTb BUIIAPOBYBaHHS KMCHIO B
LUMJIIHAPUYHOMY 6aKy 3 BadesbHUM MiIKPIiNJIEHHSIM B II0JIbOTi paKETU-HOCIis. B yMOBax NoJybOTY OTPUMaHUM
KOMILJIEKC €KCIIEPUMEHTAJIbBHUX JAHMX, SIKi IOBHICTIO XapaKTePU3YIOThb [IapAMETPU HOBOI HAZIXOJIOAHON reJINeBO]
CHCTEMU HaJlyBaHHS (TeMIlepaTypu MajuBa, rasy B 6aKy, BEpXHix AHUL). MaTepianu nuceprauii BUKOPUCTaHi Ha
nignpuemctax: [I1 «Kb «IliBgenHe» imeHi akagemika M.K. JJHresns» - MeToguKyY MaTeMaTUYHOrO i Gi3UYHOTO
MOJIEJIIOBAHHS TIapaMETPIB rejlieBUX CUCTEM HAIyBaHHS, BU3HAYEH] Ta YTOYHEHI OCHOBHI KOHCTPYKTUBHI
napameTpy CUCTEMU HaJlyBaHHs 6aKa 3 pijKuM KMCHEM IEPLIOTro CTyIeHs Mics nepumoro 3anycky PH "3enirt”,
BIIPOBA/’KEHi Y BUPDOOHUILITBO TpY IIATEHTH, Ta B yu60BOMY Ipolieci JHIIPOBChKOro Hal[iOHAJILHOTO YHIBEpCUTETY

imeni Osiecs ['onyapa. 'asy3i BUKOpHUCTaHHS — aBiallifiHa Ta paKeTHO-KOCMi4Ha TEXHIKa.

2. Object - processes in fuel tanks at the start and in flight, high-pressure cylinders, heat exchangers, liquid and
solid fuel gas generators. The purpose of the work is to create methodological bases (complex and sequence) of
scientific researches in order to solve the current scientific and technical problem of modernization of existing
pressurization systems (PS) of cylindrical tanks of modern rocket propulsion systems on LOX and RP-1
components and development of perspective PS tanks of new generation propulsion plants. PS is one of the most
knowledge-intensive parts of launch vehicle (LV). Modern gel pneumatic systems are the most expensive parts of
LV after liquid propellant rocket engine. In the USSR, there was not a single LV that was designed from the very
beginning as launch vehicle. New, highly grounded, new high-efficiency PS tanks of propulsion units of the new
generation have been found theoretically grounded. The problems of determination of the level of boiling oxygen
during self-inflating, safe chemical inflating, PS with oxygen vapors without impurities, high-temperature helium
and renewable generator gas were solved. Effective ways to modernize the fuel tanks of the existing propulsion
plants are proposed, and recommendations for their implementation are developed. Methodical bases for efficient
design of fuel tank fuel tank design of common multi-unit LVs and multi-unit LREs have been developed to ensure
their operability in the event of failure of one LRE, taking into account the pulse time after the action of the
emergency LRE traction. The idea of the leading role of gas pipelines when using a high-temperature
pressurization working fluid has been expanded. A method of determining the compression ratio of a tank design
for a non-isothermal jet is proposed. New effective ways of introducing a non-isothermal pressurization working
fluid into the free tank volumes have been found, theoretically reflected, and investigated. The introduction of
high-temperature gas in the form of turbulent vortex rings was studied. For the first time, the rate of oxygen
evaporation in a cylindrical tank with wafer reinforcement in the flight of LV was determined. In flight conditions,
a complex of experimental data was obtained that fully characterizes the parameters of the new supercooled
helium PS (fuel temperature, gas in the tank, upper bottoms).The materials of the dissertation were used at the
enterprises: Yuzhnoye State Design Office - methods of mathematical and physical modeling of helium
supercharging systems, identified and clarified the basic design parameters of the supercharging tank with liquid
oxygen of the first degree after the first launch vehicle "Zenith", introduced into production three patents, and in
the educational process of the Oles Honchar Dnipro National University. The areas of use are aviation and space
technology.
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