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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk
Kopg, 3a €IPIIOY: 02033333

Micue3HaxoaKeHHS: By/1. Bosogumupcenka, 54, m. Kuis, Kuis, 01601, Ykpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: (044) 234-32-43

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)
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Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka npukiagHuX MOZesel cyliepKaBiTalifiHUX, CTPyMEHEBUX i IPUCTIHHUX Tevill

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of applied models for supercavitating, jet and near wall flows

PedepaT ykpaiHCbKOIO:

[IpencraBieHO YMCEIbHO-QHAITUYHUN PO3B'S130K aBTOMOJEJIbHOI 33/1a4i IPOHMKHEHHS B PiAMHY LUJIIHIPA, M0
PO3IIMPIOETHCS. 3aCTOCYBAHHS iHTETPAIbHOTO METOy Toforpada A03BOJINI0 OTPUMATH BUPA3 IJ151 KOMILJIEKCHO]
IIBUJKOCTI 1 MOXiZJHOI KOMIIJIEKCHOTO [TOTEHIiay, gK€ BKJII0Ya€ BIIbHUI NTapaMeTp, IO XapaKTepu3ye MBUIKICTb
PO3LMPEHHA UMIiHAPA. 3 BUKOPUCTaHHAM KiHEMATUYHOI i AMHAMIYHOI TPaHNYHUX YMOB 3a/1a4a 3B€JE€HA 10
CHACTEMU IHTETPaJIbHUX PiBHSHB, SIKA PO3B'SI3yE€ThCS YMCEIBHO METOLOM IOCiAOBHUX HabKeHb. OTpUMaHO
KoHiryparii BiibHOI Me3Xi i pO3IIOAiy TUCKY Ha UMJIIHPI 17151 Pi3HUX WBUIKOCTEN. Po3po6ieHo MaTreMaTH4Hy
MOJeJIb TPbOXBUMIPHOI IMHAMIKM CaMOPYIIHMX 4aCTKOBO KaBiTylOUMX NifBoAgHuX anapatis (HKA) ta nposezneHe
KOMIT'IOTEPHE MO e/I0BaHHS. PO3paxyHKu I0Ka3asy, o Ha BiIMiHY Bif] I030BXHBOTO PyXy CYNEPKABITYIOUUX
nizBogHux anaparis (CKA) B pe>xxnuMi Ir1icyBaHHS B KaBepHi, pyx UKA e CTilikuM BiIHOCHO BUHMKHEHHSI KOJIMBaHb
KyTa TaHT'aXy. BCTaHOBJIEHO, IO MTONIEPEYHI KOMIIOHEHTH iHEPLiHOI CUJIY, 10 BUHMKAE Ha 3aMUTIN YaCTUHI

Ta rifpoaMHAMIUYHOI CUJI Ta IXHi MOMEHTU MOXYTb JIeCTabini3yBaTu pyX. BinxuseHHs napameTpiB Ha pO3TiHHIN
IiNsHI 3a71€XaTh Bifl CTyIeHs I0YaTKOBOI He36anaHcoBaHOCTi KA i MOXXYyTh CTaTU HENPUNHSATHO BEJIMKUMU. Takum
yuHOM, pyx UKA, sk i pyx CKA, notpebye nogatkosoi crabinizauii. [TokazaHo, mo 1151 crabinizauii pyxy YKA sk npu
CTaJsiiil WBUAKOCTI PyXy, TaK i Ha [IiJISTHKax PO3rOHY Ta raJlbMyBaHHS MOKHA 3 YCIIiXOM 3aCTOCOBYBATU TaKy XX
CUCTEeMY aBTOMAaTU4HOTO peryoBaHHS, 4K 1151 CKA. OTpuMaHO aHaliTUYHMIA PO3B'SI30K PiBHAHHSA 17151 popMU
TOHKOI CTallioHapHOi 0OCeCUMeTPUYHOI BEHTUIbOBAHOI KaBEPHU IIpU BeJUKUX uynciax Opyja Ta npoaHasizaBaHi
fioro oco6sinBocTi. [lokasaHo, 0 MifiyB ra3dy MOXKe SIK 30i/bL1yBaTH, TaK i 3MEHIIyBaTU PO3Mipy KaBepHU. Briepiue
BUSIBJIEHO iCHYBaHHS HENTPaIbHUX (OPM KOPIIYCiB, 110 3a6€3M1e4yl0Th HE3MIHHY (POPMY KaBEpHU NPU OyIb-sIKiil
iHTeHCUBHOCTI nignyBy. HaBeneHi npukianay po3paxyHKiB pOpM KaBepH Ha pi3HUX Kopriycax. [lokasaHo, 1m0
KaBEPHU MO>XYTb MATH HeE TiJIbKY KJIACUYHI esliNTUYHi popmu, aje i 6yTu TaKOXX KOHIYHUMH, rifepOoJIiYHHY,
napabosiyHUMU Ta LUJHAPUYHAMMY. IXHill pajiiyc TaKOX MOXe MaTh MiHIMymyM. 3HaiiZIeHO yMOBY, 32 SIKOI

IOBXXMHA KaBEPHU MO>KE 3MIHIOBATHCh CTPUOKOM IIPH IEPEXO0i Yepe3 0COBJIMBY TOYKY Ha KOPIIYCi.

Pedepar aHI1iliChKOIO:

A numerical-analytical solution of the self-similar problem of the expanding cylinder penetration into liquid is
presented. Application of the integral hodograph method allowed obtaining an expression for the complex velocity
and the derivative of the complex potential, which includes a free parameter characterizing the expansion velocity
of the cylinder. With the use of kinematic and dynamic boundary conditions, the problem is reduced to a system of
integral equations, which was solved numerically by the method of successive approximations. The configurations
of the boundary and pressure distribution on the cylinder for different speeds were obtained. The mathematical
model of three-dimensional dynamics of automotive partially cavitating underwater vehicles (PCV) was developed
and computer simulations were carried out. Calculations showed that in comparison with the longitudinal
movement of supercavitating underwater vehicles (SCV) in planning mode in the cavity, the movement of PCV is
stable with respect to vibrations of the pitch angle. It was established that transverse components of the inertial
force, which arise on the wetted part of the hull, and its torque with respect to the center of mass relative are the
damping factor for PCV. At the same time, components of buoyancy and hydrodynamic forces and their torques
can destabilize the movement. During the acceleration the deviations of parameters depend on the degree of the
initial imbalance of CV and can become unacceptably large. Thus, the movement of both PCV, and SCV requires



additional stabilization. It was shown that at constant speed of movement and during the acceleration and
deceleration, the same system of automatic control as for SCV can be successfully applied. The analytical solution
of the equation for the form of the slender steady axisymmetric ventilated cavity at high Froude numbers was
obtained and its features were analyzed. It is shown that the gas injection can both increase and decrease the size
of the cavity. For the first time the existence of neutral forms of the hulls, providing constant cavity shapes at any
injection intensity, was revealed. Examples of calculations of the cavity shapes on different hulls are presented. It
was shown that the cavity may have not only the classic elliptical shape, but may also be conical, hyperbolic,
parabolic and cylindrical. Their radius can also attain minimum. The condition in which the cavity length may
change abruptly, when passing through a discontinuity of the hull shape was found.5481
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: 3Bit 3a 3-Tiit etan HJIP "Po3po6Kka NpuKIaJHUX MOJENEN CyNEPKaBiTALifHNX,

CTPYMEHEBUX i IPUCTIHHUX TEYil"

Ha3zpa HTII aHrsi#icbKO0: Report about the first stage of Scientific Research Project "Development of

applied models for supercavitating, jet and near wall flows"
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHSI: rinpomexaHika
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tpexncrasneno yncenbHO-aHANITUYHUI PO3B'I30K aBTOMO/IENBHOI 3a71a4i IPOHUKHEHHS B PigUHY
LIMJIHAPA, WO PO3MHUPIOETHCS. 3aCTOCYBAHHS IHTErPaIbBHOTO METOAY rogorpada f103B0oJINIO OTPUMATH BUpa3 IJ1s
KOMIUIEKCHOI IBUIKOCTI 1 MOXiAHOI KOMIIJIEKCHOT'O IIOTEHIialy, SIKe BKJIIOYA€ BUIbHUN IIapaMeTp, 0 XapaKTepusye
MIBUJKICTh PO3MMUPEHHS HUJIiHAPA. 3 BUKOPUCTAHHSIM KiHEMAaTUYHOI i IMHAMIYHOI TPAHUYHUX YMOB 33Jja4a 3B€IeHa
IO CUCTEMH {HTErpaJIbHUX PiBHSIHb, KA PO3B'SI3YETHCS YUCEJIPHO METOIOM IIOCJiJOBHUX HA0AKeHb. OTPUMaHO
KOHQiryparii BibHOI M€XXi i PO3IOAiJl TUCKY Ha UMJIIHIPI 17151 Pi3HUX IIBUJIKOCTEN. PO3p06I€HO MaTeMaTU4HY
MOJeJIb TPbOXBUMIPHOI IMHAMIKM CaMOPYIIHMX 4aCTKOBO KaBiTylO4YMX NifBogHuX anapatis (HKA) ta nposezneHe
KOMII'FOTEPHE MOJEJIIOBAaHHY. PO3paxyHKM I0Ka3aju, 0 Ha BiIMiHY BiJl TO3I0BKHBOIO PYXY CYIIEPKaBITyIOUNX
nigBogHux anaparis (CKA) B pe>xuMi riticyBaHHs B KaBepHi, pyx UKA e CTiikuM BiIHOCHO BUHUKHEHHS KOJIMBAaHb

KyTa TaHTaXy. BCTaHOBJIEHO, 110 MONEPEYHI KOMIIOHEHTH iHEePLiMHOI CUJIY, 10 BUHMKAE HAa 3aMUTIiil YaCTUHI
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