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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs IPUKJIaHUX [IMTaHb 3aCTOCYBaHHS CyllepKaBiTallilHUX, CTPyMEHEBUX Ta 6€3BiApUBHUX TEUill 11

LIBUAKICHOTO MiZBOLHOIO PYXY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of applied issues of application of supercavitating, jet and unseparated flows for high-speed

underwater motion

Pedepar yKpaiHCBKOIO:

[TpoBeneHO eKCriepUMEHTAaJIbHI AOCIIPKEHHS BXOAY AUCKa Y BOAY i MaJMMU KyTaMU J10 HE30yPeHOI [10BEPXHi.
[TokaszaHo, 0 CylepKaBiTalillHNil XapakTep 00TiKaHHS 36epiraeTbcs B ycix (pazax BXoAy Aucka. JocaimKeHo
($hopMy MeX CynepKaBepHHU Iifl CUJIbHUM BILIMBOM BiJIbHOI IOBEPXHI, 10 A€ MOXJIUBICTb TPOEKTYBATU (POPMY
KOPIIyCy 00'€KTa, 0 IPUBOJHIOETHCS, 3 yPaXyBaHHSIM MOJKJIMBOTO MiCIIsl KOHTAKTY 3 PiIMHOIO i 0OMEXXyBaTn
0071aCTh 3aMUBY KOpItycy. JlO0CIIiIpKyBaIMCh aKTyasbHi Ipo6aeMy KEPOBaHOCTI i MAHEBPEHOCTI pyxy MiZIBOAHUX
cynepkasiTyounx anapartis (CKA) 3 BAKOPUCTAHHSM KOMITIOTEPHOTO MOJIEJIIOBAHHS AUHAMIKY Ta Pe3yJbTaTiB
crenianbHO NPOBEAEHUX €KCIIEPUMEHTIB. PO3p0671€HO METO/1 3HaXOIPKEHHS PiBHOBXHUX 3HAY€Hb I1apaMeTpiB
pyxy CKA 3 ropu3oHTaJIbHUMU PYJISIMU 32 CXEMOIO 0e3 IJlicyBaHHs B KaBepHi i B 3MillaHoMy pexxumi. PospobsieHo
METOM PO3PaxyHKy CTalliOHapPHOTO i HecTauioHapHoro pyxy CKA 3 KOHyCHMMMU KaBiTaTOpaMy, HaBeLEHi IIPUKIaAu
KOMII'IOTEPHOTO MOJeIOBaHHS. PO3IISIHYTO €(peKTUBHICTb TAKUX KaBITAaTOPIB SIK OpraHiB ynpasiiHHs. Po3po6ieHo
aJrOpMTMHU aBTOMATUYHOrO yrpasiiHHs pyxom CKA 3a 3a3ganerifb 3afaHUMU TPAEKTOPISIMU 3 BUKOPUCTAHHSIM
IIOBOPOTHOTO KaBiTaTopa i FOpPM30HTAJIbHUX Ta BEPTUKAJIbHUX PYJiB. HaBeneHo o1iHKY e(peKTUBHOCTI yCTaIeHOTro
PYXy 3 BUKOPUCTaHHSIM KOeillieHTiB OIOpy, BiIHOIIEHHS ONOPY [0 Baru Ta MNOTYKHOCTI 0 Baru. 3po6yeHo
NIOpiBHSIHHS 0€3BiIpMBHUX, CTAaHAAPTHUX Ta CyNl€pPKaBiTallilHUX KOPITYCiB; anapariB 3 HEUTPaJIbHOIO IJIABYYiCTIO T
IIOBHICTIO laMiHapHUX. HaBeieHO pe3ysibTaTu eKCIIepUMEHTAJIbHUX Ta YMCEJIbHUX JIOCTIiI)KeHb OOTIKaHHS
crienjianbHUX 6€3BiAPUBHUX Tijl 06epTaHHS. [IpoBeeHO TeOpeTUYHI AOCTiIKEeHHS 00TiKaHHSI TiJl JOBIbHOI (popmH,
PO3TaIIOBaHUX IIifj BiJIbHOIO ITOBepxHel0. Ha 0CHOBI NOBHOTO PO3B’s13aHHS HeJIiHiMHOI 3a1a4i JoCiIKeHO OO0TiKaHHS
3aHYPEHOr0 KPyroBOro LWJIiHpa, pO3paxoBaHi KoedillieHTH CUJIY OIIOpY Ta MifiiMasibHOI CUIU JJ1s1 Pi3HUX 3HaY€Hb
yucsna Opypa. [TocTaHOBKY 3a7a4i IOLIMPEHO i HA BUNAZOK Tijla 3 TOCTPOIO KYTOBOIO KPOMKOI0. JIoCIiiKeHo

nianazonu yncesn Opyna, O AKUX MOKe He iCHyBaTu CcTalioHapHOI Tedii.

Pedepar aHIJIiHCBKOIO:

Experimental studies of the disk entry into the water at small angles to the undisturbed surface revealed
supercavitation in all phases of the entry. The shape of the supercavity, which is formed under the strong influence
of the free surface, was investigated. Then it will be possible to design the shape of the penetrating body, taking
into account the possible place of contact with the liquid and limit the area of hull washing. Controllability and
maneuverability of supercavitating vehicles (SCV) were studied using computer simulation and results of specially
conducted experiments. A method for finding equilibrium values of motion parameters for SCV with horizontal fins
without gliding in the cavity and for the mixed mode is developed. Methods for calculating stationary and non-
stationary SCV motion with conical cavitators have been developed, examples of computer simulation are given.
The efficiency of such cavitators as operating controls is considered. Algorithms for automatic control of SCV
motion along assigned trajectories using both rotating cavitators and horizontal and vertical fins have been
developed. Estimates of the efficiency of steady motion are given using drag coefficients, ratios of drag to weight
and power to weight. The comparison of unseparated, standard and supercavitating hulls; devices with neutral
buoyancy and completely laminar is performed. The results of experimental and numerical studies of the flow
around special unseparated bodies of revolution are presented. Theoretical studies of the flow around bodies
submerged beneath the free surface are presented. Based on the complete solution of the nonlinear problem, the



flow around the submerged circular cylinder has been studied, and coefficients of drag and lifting forces for
different Froude numbers are calculated. The problem formulation is extended to a body with a sharp trailing edge.
The ranges of Froude numbers for which the solution may not exist have been determined.

Ingexc YJIK: 532.5, 532.528; 532.517; 533.6

Koau TeMaTHYHHX PyOpPHK: 30.17.15
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: 3axsounuii 38iT HJP " Jl0CIi/PKEHHS NPUKIIaJHUX IUTaHb 3aCTOCYBaHHS

CyllepKaBiTallilHUX, CTPYMEHEBUX Ta 6€3BiIpUBHUX TEUill 114 MBUIKICHOTO MiABOJHOrO Pyxy"

Ha3zpa HTII anrsiiicbKo10: Final report of Scientific Research Project "Investigation of applied issues of

application of supercavitating, jet and unseparated flows for high-speed underwater motion"
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acTOCyBaHHS: [locigKeHHs i pPO3pO6KH B rajysi IPUPOSHUYMX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: HaBeneno pesysbraty [OCIIKEHb METOIIB YIIPABIHHS PYXOM CyIIEPKABITYIOUMX anaparis Ta
IIPOLIECiB NMiANyBy ra3y Ipy iXHbOMY MaHeBpPyBaHHi. Ha OCHOBI eKclieprMeHTaIbHUX Ta TEOPETUYHUX AOCIiIKEHD
BU3HA4YE€HO 30ypeHHs (OpMHU IITYYHMX KaBEPH Ta ripoJMHAaMI4Hi CUJIM Ha KOpIIycax anapartiB. HaBezeHo aHami3
IIOBiJIbHOTO TPUBUMIPHOTO PyXy CyI€pPKaBiTalilfHOTO anapara Ipyu TpbOX TUIAX YIIPABJIiHHS PYyXOM Ta PO3rOHY
IiZIBOJHUX CYNEPKaBITYIOUUX anaparis. Po3po6yieHO MaTeMaTUYHY MOZEJb TPMBUMIPHOI IMHAMIKM YaCTKOBO
KaBiTyIOUMX MiIBOJHUX anapariB [JIs1 BIOCKOHAJIEHHS METOIiB KEPYBaHHsI Ta cTabisnizauii. OTpruMaHO piBHSIHHS 1151
PO3paxyHKy HeCTalliOHaPHUX €BOJIOLiH (POPMU TOHKOI OCECMMETPUYHO] IITYYHOI KABEpPHU y BaroMii pifnHi Ta
OKpeMI aHaJiTUYHi pO3B'I3KHU, BUSIBJIEHO HU3KY Qi3UYHUX ePEeKTiB, Oy/IM HaBeeHi pe3ybTaTi PO3PaxXyHKIiB.
[IpoanamnizoBaHO CTIMKICTb CTAaLiOHAPHUX Ta MYJIbCYIOUMX KAaBEPH [JI Pi3HUX KOPIIYCiB. B pe3ysibTarti TEOpEeTUYHUX
IOCJIiI>KEeHb Oy BCTAHOBJIEHI 3aKOHOMIPHOCTI BIUIMBY (POPMU TBEPIOTO Tijla, NOTO MPOHUKAIOYMX BJIACTUBOCTEN
BHacJlifiok nepdopauii Ha cunu npu ypapi no nosepxHi Bogu. [IpencTaBiaeHo aHaNTITUYHUN PO3B 30K
aBTOMOZEJIbHO] 3a/1a4i IPOHMKHEHHS B PiJMHY KJIMHA, 10 PO3MHUPIOEThCS. [IpoBeIeHO eKClIepUMEHTaJIbHI
DIOCTIiIPKEHHS B3AEMOJil CTPYMEHEBUX CYIIEPKaBEPH MK CO0O0I0 Ta TBEPAOIO CTIHKOIO 3 METOIO BILOCKOHAJIEHHS

TEXHOJIOTii OYMILEHHS IOBEPXOHb.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmenns ctany HABKOJMIIHBOTO CEPEIOBUINA,

ExoHoMis1 eHepropecypciB, EkKoHOMisl MaTepiasiB, 3MeHIIEHHs 3HOCY 00J1aJHaHHS
BnyiuB HTII Ha moBKiJjjisa:
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crio>KuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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