O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U100516

Jep>kaBHUH peecTpaniliHUI HOMeP: 0118U003442

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 06-01-2021

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: IIposeneHHs eKCllepUMEHTAIbHUX Ta TEOPETUYHUX AOCTIIKEHb CylepKaBiTal[iitHNIX, CTPYMEHEBUX
Ta 6e3BiApUBHUX Tedill. [IOpiBHSIHHS €KCIIEPUMEHTAJIbHUX Pe3yJbTaTiB 3 PO3paXyHKaMu Ha OCHOBI MaTEMaTUYHUX

MOIeJen.
IToyaToK eramy: 01.2020
3akiHYyeHH4d eTamy: 12.2020

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHH IOPHIHYHOI 0coou (a6o ITIB ¢pizsmaHO0i 0CO6H): IHCTHUTYT rifpomexaHiky

HanjionasnpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417354

Micue3HaxoaKeHHS: ByJL. JKensi60Ba, 6ya. 8 /4, M. Kuis, Kuisceka 06:1., 03680, YkpaiHna
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380444564313, 380444556434, 380444556432

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Micue3Haxoa>KeHHSI: By Bosongumupcbka, 54, M. Kuis, 01601, Vkpaina

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

GakTuunMi 06car ¢piHaHCyBaHHS (THC. TPH.): 1582.656




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:

ByJi0 mpofoBXeHO Cepilo JOCIiAKEHD 110 BXOAY AUCKA B BOJY Ha MaJINX KyTax HaXUJy TPaeKTOpii 4O BiJIbHOI
noBepxHi. [IpoBeieHO MOZEPHi3allil0 €KCIIEPMMEHTAIbHOI YCTAaHOBKY, 3aBEPIIEHO POOOTHU 3 HAJIArOIPKEHHS
CTPOOOCKOIIIYHOrO MifICBiYyBaHHS Ha CBiT/I0fiofax 3 yacToTolo 10 1000 KanpiB B CeKyHy i MiABUILEH]
XapaKTePUCTUKY 3alUCYI0Y0ro YCTaTKyBaHHs. [IpoBoguinics poboTu 3 MOJiepHi3allii 6aceiiny aJs MifgBUILIeHHS
ranbuHu 10 500 MM i goBkuHYM 10 2000 MM, a TaKOX KaTamysbTy /1Jis PO3LIMPEHHS [iiarla30Hy KyTiB BXOJY MOJeJIi B
BoZy. HaBeneHo Ta mpoaHasnizoBaHO pe3yabTaTH BUIIPOOYyBaHb. bysiv nmoBeneHi eKCriepruMeHTalbHi TOCaiIKeHHS
3aIPOIIOHOBAHOTO paHille Tisia obepTanHs V 3 Ay>ke KOPOTKOIO 30HOIO 3pOCTaHHS TUCKY. BUKOpHCTaHHS
aepoguHamiyHOi Tpyou TexHiuHOTO yHiBepcuTeTy bpayHiuBaiira (HiMmeyurnHa) 103BOINIIO 3MEHIIUTHY BILJIMB MEX
IIOTOKY Ta 30i1bmuTH Yucyao PeliHosbaca. BUMiploBaHHS CTATUYHOTO TUCKY Ta Bidyaslisalisi HIOTOKY 3a JOIIOMOTOIO
Tedii 0J1ii Ha MOBEPXHI MOJIEJI TOKA3a/IM HAABHICTH Bif[pUBY HA IJIaZKOMy Tisti. oro BOasocs 4acTKOBO yCYHYTH 3a
PaxyHOK BUKOPHMCTaHHS TOHKUX Kijelpb-nepemkon. OTpUMaHi eKCIIEPUMEHTAJIbHI PO3MOiIN TUCKY 3HAYHO
BiIXUJISIIOTBCS Bifl TEOpeTUYHOTO. [IpeicTaBieHo NOBHICTIO HeJliHIHMI PO3B’130K 33,a4i 00TiKaHHS 3aHyPEHOTO
TiJIa T€4Yi€l0 BaroMoi PifiHu 3 BiJILHOIO IIOBEPXHEIO y BUIJISIZi QHAJITUYHYX BUPA3iB 1711 KOMIIEKCHOTO IIOTEHIialy,
KOMILJIEKCHO] IIBUAKOCTI Ta Bifo6paskar4doi pyHkuii. Li pyHKLil MiCTATb y IBHOMY BUTJISAIi BEJIMYMHY MIBUIKOCTI Ha
BiJIbHI [TOBEPXHI Ta HANPSIMOK LIBUAKOCTI Ha IIOBEPXHI Tija sIK QYHKLi] 3MiHHOrO NapaMeTpa Ta BU3HAYalOThCs i3
CHACTEMU IHTETpajibHUX PiBHSIHB, IO PO3B'SI3yI0ThCS YMCEJIBHO 32 JOIIOMOI0K0 PO3PO0JIEHOrO iTEPALiiHOTO METOLY.
I HeBaromoi Tedii koedilieHT mifiiManbHOI CUIM 3MEHIIYETHCS IIPU HAGMDKEHHI IMTiHpa 10 BiIbHOI TOBEPXHI.

dopma BisIbHOI [1I0BEPXHIi CYTTEBO 3aJIEKUTh BiJl HUPKYJIALi, a IpY IeBHOMY ii 3Ha4eHHi BiJl IJIMOMHY 3aHYPEHHSL.

Pedepar aHr1ilicbKOIO:

A series of studies on the disk entry into the water at small angles of inclination of the trajectory to the free surface
was continued. The experimental setup was modernized, stroboscopic illumination on LEDs with a frequency of up
to 1000 frames per second was completed and recording equipment was improved. Work was carried out to
modernize the pool to increase the depth to 500 mm and length to 2000 mm, as well as catapults to expand the
range of angles of entry of the model into the water. The test results are presented and analyzed. Experimental
studies of the previously proposed body of revolution V with a very short zone of pressure increase were
conducted. The use of a wind tunnel at the Technical University of Braunschweig (Germany) has reduced the
influence of flow boundaries and increased the Reynolds number. Measurement of static pressure and
visualization of the flow using the oil flow on the surface of the model showed the presence of separation on a
smooth body. It was partially eliminated due to the use of thin obstacle rings. The obtained experimental pressure
distributions deviate significantly from the theoretical one. A completely nonlinear solution of the problem of a
heavy liquid flow around a submerged body with a free surface is presented in the form of analytical expressions
for the complex potential, complex velocity and reflection function. These functions explicitly contain the
magnitude of the velocity on the free surface and the direction of velocity on the surface of the body as a function
of a variable parameter. They are determined from a system of integral equations and solved numerically using the
developed iterative method. For the weightless flow, the coefficient of lift decreases as the cylinder approaches the
free surface. The shape of the free surface significantly depends on the circulation, and at a certain value on the



depth of immersion.

Ingexc YIK: 532.5, 532.528: 532.517; 533.6

Koau TemaTuyHHUX pyOpHK: 30.17.15

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: CaByenko IOpiit MukomnaiioBud
HaykoBHH CTYHiHB: 1. T. H.

BuyeHe 3BaHHSI: C.H.C., YIEH-KOD.

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII ykpaiHCBKOIO: 3Bit 3a 3-Tit eran HJIP " JI0CIII)KEHHS IPUKJIAZHNX [TUTAHb 3aCTOCYBAHHSI
CyllepKaBiTallilHUX, CTPYMEHEBUX Ta 6€3BiIpUBHUX TEUill 114 MBUIKICHOTO MiABOJHOrO Pyxy"

Ha3zpa HTII aHrsiicbKO0: Report about the third stage 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'any3s 3acToCyBaHHS: [locigKkeHHs i po3pobKa B rajysi IpUPOJHIUYMX HayK

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Bysio nponoskeHo cepito qoCmiizKeHb 10 BXOy IMCKA B BOAY HA MJIMX KyTax HAXUJy TPAEKTOPIi 10
BisIbHOI NOBEPXHi. [IpoBeleHO MOAEPHI3allil0 €KCIIEPUMEHTAIBHOI YCTAHOBKY, 3aBEPIIEHO POOOTHU 3 HAJIArOIPKEHHS
CTPOBOCKOIIIYHOTrO MiJICBiYyBaHHS Ha CBiTI0i0ax 3 yacToToo o 1000 kaapiB B ceKyHy i migBuIneHi
XapaKTepPUCTUKHU 3alUCYY0ro YCTaTKyBaHHS. [IpoBoaumimcs podboTH 3 MOJiepHi3allii 6aceiiny s MifBUILIeHHS
rnbuHu 10 500 MM i goBkuHM 10 2000 MM, a TAaKOX KaTalysbTy /1J1s PO3LMPEHHS [iialla30Hy KyTiB BXOJY MOJeJi B
Bozy. HaBeneHo Ta mpoaHasnizoBaHO pe3yabTaTH BUIIPOOYyBaHb. Byiy noBeneHi eKCriepruMeHTalbHi TOCAiIKeHHS
3aIIPOIIOHOBAHOrO paHille Tisia obepTanHs V 3 Ay>ke KOPOTKOIO 30HOIO 3pOCTaHHS THUCKY. BUKOpHCTaHHS
aepojuHamMiyHoi Tpyou TexHiuHOTro yHiBepcuTeTy bpayHiuBaiira (HiMmeyurnHa) 03BONIIO 3MEHIIUTHY BILJIMB MEX
IIOTOKY Ta 30i1bmuTH Yucyao PeliHobaca. BUMipIOBaHHS CTAaTUYHOTO TUCKY Ta Bidyaslisalisi HOTOKY 3a JOIIOMOTOIO
Tedii 0J1ii Ha MOBEPXHI MOJIEJI TOKA3a/IM HASBHICTH BifIpUBY HA IJIaZKOMy Tisti. oro BOasiocs 4acTKOBO yCYHYTH 3a
PaxyHOK BUKOPHMCTaHHS TOHKUX Kijelp-riepemko . OTpUMaHi eKCIIEPUMEHTAJIbHI PO3MOiIN TUCKY 3HAYHO
BiIXUJISIIOTBCS Bifl TEOpETUYHOTO. [IpeicTaBleHo NOBHICTIO HeJliHINHN PO3B’130K 33,a4i O0TiKaHHS 3aHyPEHOTO
TiJIa T€Yi€l0 BaroMoi PifiHY 3 BiJIbHOIO IIOBEPXHEIO y BUIJISIZI QHAJITUYHYX BUPA3iB 1711 KOMIIEKCHOTO IIOTEHIiay,
KOMILJIEKCHOI MIBUAKOCTI Ta Bifobpaxkawouoi pyHkuii. i GyHKii MicTATE y SBHOMY BUIJISI BEJIMYMHY MIBUAKOCTI Ha
BiJIbHI [TOBEPXHI Ta HANPSIMOK LIBUAKOCTI Ha IIOBEPXHI Tijla sIK PYHKLi] 3MiHHOrO NapaMeTpa Ta BU3HAYalOThCA i3
CHACTEMU IHTE€TpaIbHUX PiBHSIHB, IO PO3B'SI3yI0THCS YMCEJIBHO 32 JOIIOMOIOK PO3PO0JIEHOrO iTEPALiiHOTO METOLY.
s HeBaromoi Tedii koedilieHT mififiManbHOI CUJIM 3MEHIIYETHCS IIPU HAGIMDKEHHI IMJIiHIpa 10 BiJIbHOI ITIOBEPXHI.

dopma BisIbHOI [1I0BEPXHI CYTTEBO 3aJI€KUTh BiJl HUPKYJIALi, a Ipy eBHOMY ii 3Ha4eHHi BiJ| IJIMOMHY 3aHYPEHHSL.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: TonimmenHs ctany HABKOJMIIHBOTO CEPEIOBUILA,

ExoHoMis1 eHepropecypciB, EKoHOMisl MaTepiasiB, 3MEHILIEHHs 3HOCY 00J1aJHaHHS
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHs eTaly:
Crno>kuBavi NpoAyKiii: HAHY
IlepcneKTHBHI PUHKH: Ykpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:

HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:

IX. Bi6siorpadiuyHuii onuc

X. 3aKkJII04Hi BiZoMOCTi
KepiBHHK I0pHAHUYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
IBanIOK Bonogumup QinimoHoBUY

Bnacenko IOpiit IMUTpOBUY

(. T. H.)

Kamnpixin Jleonin [leTrpoBruy
Kucenbos Tapac IleTrpoBuy
Kosenko Osier MukosiaiioBuy
Manoga 3inaina IBaHiBHaA
HaymoBa Osnena IoHiBHa

Hecrepyk Irop I'eopriitoBuy
(0. d.-m. H., 01.02.05)

CasueHnko ['eoprin FOpiftoBry
(x. T. H., 01.02.05)

CaBuenko IOpii1 Mukonanosuy

(. T H.)

CemeHeHKo Bonogumup MukosaiioBud
(m. . H)

Cemenos [Opiit AcaditioBuy
(m. ¢@.-m. 1., 01.02.01)

Yuuwmk [lerpo JMutposud

BignoBigasbHUMH 3a HiATOTOBKY

00JIiIKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

I'pinuenko Bixrop TumModiiioBuy

Haymosga O.1.

+38 (095) 417-52-51
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