O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0219U004959

Jep>kaBHUH peecTpaniliHUI HOMeP: 0118U003442
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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: CtBopeHHst yTouHeHUX Gi3UYHMX Ta MATEMATUYHUX MOJieJieil CyIepKaBiTaliitHNIX, CTPyMEHEBHX Ta

0e3BigpuBHUX Tediil. YnCeIbHE MOMEIOBAHHS, pO3pO0OKa Ta Bilylaika Iporpam po3paxyHKiB.
IToyaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a6o ITIB ¢izuyHoi 0c06H): IncTuTyT rinpomexaniku HAH
YKpainu

Kopg 3a €IPIIOY: 05417354

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:
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IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



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)

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuunMit o6car ¢piHaHCcyBaHHS (THC. TpH.): 1128.89




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

Pedepat yKpaiHCBKOIO:

BukiaieHO METOAMKY ITPOBELEHHS €KCIIEPUMEHTIB 3 BXOJLy TiJI Y BOJly Ha MaJIMX KyTax HaXMJly TPA€KTOPii,
IIpeJCTaBJIEHO 3pa3Ku KiHOrpam MiJBOAHOrO CylepKaBiTaliliHOro 0O0TiKaHHS JyCKa [JIs1 KyTa HaXUily TPAeKTOopii 10
BinbHOI noBepxHi 100 i moBXuHi Tpaekropii 50 giameTpiB HacazKa. 3aIPOINIOHOBAHO METONVKY BUMIpIOBAaHHS
HWKHBOTO i BEPXHBOTO KOHTYPIB M€K CyIllepKaBepHH, OL[iHKM po3MipiB, 06'eMy CyllepKaBepHH Ta rilpoAMHAMIYHNIX
CUJI IIpY BXOJi MCKa B BOJY Ha KyTax HaXUJIy TPAEKTOpii B Mexax Bif 5 1o 30 rpanycis. Po3po6sieHo meTonu
PO3PaxyHKY CTal[iOHApHOrO i HECTalliOHAapHOTo pyXy cynepkasiTytounx (CK) anapaTiB 3 KOHyCHMMU KaBiTaTOpPamH,
HaBe[leHi pUKJagy 064KCIeHb Ta JOCTiIKeHO e(eKTUBHICTh iXHbOI0 BUKOPUCTAHHS 17151 yIipaBiiHHs. [lokasaHo,
1110 KOHYCHi KaBiTaToOpu 3 KyTOM IIpU BepLIMHi MeHIle 65,4 rpanyciB € 6inbil e(peKTUBHUMU OpraHaMu yIIPaBJliHHS B
IIOPiBHSIHHI 3 €KBiBaJICHTHUM JJMICKOBUMHU, IPUUYOMY iXHS €(PEeKTUBHICTb MIBUAKO 3POCTAE 3i 3MEHIIEHHIM KyTa
KOHYCHOCTI. Po3riisiHyTo ManeBpyBaHHa CK-Mozeiti o ranbuHi i 3a Kypcom 3a JOIIOMOTOI0 HaXUJTy KOHYCHUX
KaBiTaTOPiB 3 pi3HUMU KyTaMU KOHYCHOCTI. [linTBepkeHo eeKTUBHICTh aBTOMAaTUYHOI cCTeMH cTabimizalii pyxy
110 rIM6MHI CTOCOBHO MOJIeJli 3 KOHYCHUMHU KaBiTaTopamu. HaBesieHi ronepenHi pe3yibTaTé MOJEI0BaHHS
00TiKaHH4 clleliaIbHO cpodiibOBaHOrO TiNla 06epTaHHs UA-2 3 BUKOPUCTAHHSIM METOIiB KOMII'IOTEPHO]
rinpomexaniku (CFD). 3actocoBaHa craljioHapHa JlaMiHapHa MOJieJlb HECTUCJIUBOI PiIMHU SIK HA IBOBUMIPHUX, TaK i
Ha TPUBUMIPHUX CiTKaX CBiTYUTh PO 6E3BiAPUBHUN PEXKUM OOTIKAHHS AJIs1 AOCTATHBO BEJIUKUX MIBUAKOCTEN
noTOKy. [Ipy 3meH1IeHH] yncya PeiiHosbca (Mpubsu3Ho, 10 3HayeHb MeHule 13000) 6e3BigpuBHUI peXUM
00TikaHHS BTpavaeTbhcsl. OTPMMAHHS HailHUX PE3yJIbTATiB, I[O0 ONOPY Tija, Ta NOKpaljaHHs 30DKHOCTI
BMMAaraioThb [10JaJbIIOr0 BIOCKOHAJIEHHS PO3PaxyHKOBUX CiTOK. OTpHMaHO PO3B'SI30K HeJliHilHOi 3a1ayi 06 TiKaHHSI
Tiza [OBiNBbHOI GOPMHU Hif BisIbHOIO NTOBEPXHEI0. PO3B'S130K IIpejicTaBieHo y GopMi aHaliTUYHUX BUPa3iB AJ1s
KOMIIJIEKCHOI HMIBUJIKOCTI i MOXiAHOI KOMIIJIEKCHOTO NoTeHujamny. Li Bupa3y MiCTATh B sIBHil (OpMi MOLYJIb i
apryMeHT KOMILJIEKCHOI IIBUKOCTI Ha BiJIbHil MOBEPXHI, @ TAKOXK JOTUYHY [0 Tijla sIK QYHKLii TapaMeTpPUYHOi

3MiHHOI. [I715 BU3HauYeHHs IuX QYHKIH 3 IPAaHUYHUX YMOB OTPUMAHO iHTerpo-gudepeHLiliHe piBHSHHSL.

Pedepar aHIJ1iiCBKOIO:

A technique of conducting experiments on the entrance of bodies into water at small angles of the trajectory
inclination is presented. Methods for measuring the lower and upper contours of the supercavity boundaries,
estimating the size, volume of the supercavity, and hydrodynamic forces as the disk enters the water at the angles
of trajectory from 5 to 30 degrees are proposed. Methods of calculation of stationary and non-stationary motion of
supercavitating (SC) vehicle with conical cavitators are developed, examples of calculations are given and
efficiency of their use for control is investigated. It is shown that cone cavitators with an vertex angle of less than
65.4 degrees are more effective for control than equivalent disk ones, and their efficiency increases rapidly with
decreasing vertex angle. The maneuvering of the SK model in depth and at the rate by tilting the cone cavitators
with different vertex angles is considered. The effectiveness of the automatic depth stabilization system for the
cone cavitator model has been confirmed. Preliminary results of a simulation of the flow around a specially profiled
UA-2 body of revolution using computer hydromechanics (CFD) techniques are presented. The applied stationary
laminar model of incompressible fluid on both two-dimensional and three-dimensional grids indicates an attached
flow pattern for sufficiently high ambient flow velocities. When the Reynolds number decreases (approximately, to



values less than 13000), the inseparable flow pattern disappears. Obtaining reliable drag results and improved
convergence require further refinement of the calculation grids. The solution of the nonlinear problem of the flow
around a body of arbitrary shape under a free surface was obtained. The solution is presented in the form of
analytical expressions for complex velocity and derivatives of complex potential. These expressions contain
explicitly the modulus and argument of complex velocity on a free surface, as well as tangent to the body as a
function of a parametric variable. An integro-differential equation was obtained to determine these functions from
boundary conditions.5481
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hasea HTII yKpaiHCBKOIO: 3Bit 3a 2-Tit etan HJIP " IOCJIJKEHHS [TPUKJIATHMX TUTAHD
3ACTOCYBAHHSI CYTIEPKABITALIMHUX, CTPYMEHEBUX TA BE3BIJIPUBHMX TEYIN AJIS INBUIKICHOTO
MIJIBOJJHOTO PYXY "

Hassa HTII aHI/IificbKOIO: Report about the fecond stage of Scientific Research Project "Development of

applied models for supercavitating, jet and near wall flows"
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpHuMmaHi pe3yJbTaTH:

l'any3b 3aCTOCYBaHHS:

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: BuknaneHo MeTOMKY NPOBEEHHS EKCIIEPUMEHTIB 3 BXO/LY TiJl y BOJY Ha MaJIMX KyTaxX HAXUILY
TPAEKTOPIi, IpecTaBlIeHo 3pa3Ky KiHOrpam MiIBOAHOTO CylepKaBiTaliliHOro O0TiKaHHS AMCKA [JIs1 KyTa HaXUiy
TpaekTopii 7o BinibHOI moBepxHi 100 i moBkUHI TpaekTopii 50 AiameTpiB HacagKka. 3aITPONIOHOBAHO METOIUKHU
BMMipIOBaHHS HIKHBOTO i BEPXHbOT'O KOHTYPiB MEX CyllepKaBePHH, OLiHKMA PO3MipiB, 06'eMy CyllepKaBepHU Ta
riipoAHaMIYHUX CUJI IPY BXOJli IUCKA B BOAY Ha KyTaxX Haxuly TPaeKTopii B Mexax Bif 5 1o 30 rpamycis.
Po3pobsieHo MeToay po3paxyHKy CTAl[iOHAPHOrO i HecTalioHapHOro pyxy cynepkasityouux (CK) anaparis 3
KOHYCHMMU KaBiTaTOpaMU, HaBe[leHi MPUKJIagy OOUKCIIeHb Ta AOCHIIKEHO e(PEeKTUBHICTb iXHbOIO BUKOPUCTaHHS
17151 yripaBiiHHA. [Toka3aHo, 110 KOHYCHI KaBiTaTopu 3 KyTOM 1P BepLIKHi MeHIIe 65,4 rpafyciB € 6ibl
e(eKTMBHMMU OpraHaMu YIPaBJIiHHS B IOPIBHSIHHI 3 €KBiBaJICHTHUM JIMCKOBUMH, IPUYOMY iXHS € PEKTUBHICTb
IIBHJIKO 3POCTAE 3i 3MEHIIEHHSIM KyTa KOHYCHOCTI. Po3riisiHyTo MmaHeBpyBaHHsl CK-Mogeri 1o rianbuHi i 3a Kypcom

3a JJOIIOMOTO0 HaxUJly KOHYCHUX KaBiT
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HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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