O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI1 HOMeP: 0223U000676

Jep>kaBHUH peecTpaniliHUI HOMeP: 0122U000800

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 17-01-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Anani3 crany npo6sem Ha TemepiuHiii 4yac, posrisg mkepes inpopmatii mpo cymyTHi
OocimKeHHs. AHami3 (isMYHMAX 3aKOHOMIPHOCTE! CylepKaBiTaliliHMX Ta 6€3BiIPUBHUX TeUill 3 BpaXyBaHHIM
HECTaliOHAPHOCTI, CKJIagHUX Di3MYHUX B3a€MO[Iill Ta pO3pOOKa MUTAHb IXHBOT'O 3aCTOCYBAHHS IJIs1 IIBUIKICHUX

anaparis.
IToyaToK eramy: 01.2022
3aKkiHYeHH4d eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0co0H (a60 ITIB ¢izmyHOi 0c00H): IHCTUTYT rifpoMexaHiky

HaujonanbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 05417354

Micue3HaxoaKeHHS: By Kensa60sa, 6y. 8,/4, M. Kuis, 03680, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

TenedoH: 380444564313, 380444556434, 380444556432

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06csar ¢piHaHCyBaHHS (THC. IpH.): 2068.735




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs rigpoauHaMiKy i CTIMKOCTI HECTAaLiOHAPHOTIO PYXY TiJl IIpY [IEPETHHI BiJIbHOI MEXi PIIMHU B PEXXMMAX

CylepKaBiTaliliHOro Ta 6€3BipUBHOTO OOTIKaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of hydrodynamics and stability of unsteady motion of bodies when crossing the free boundary of
liquid in the regimes of supercavitation and unsepatated flow

Pedepar yKpaiHCBKOIO:

ByJi0 mpofoBXEHO Cepilo AOCITiAKEHD 10 BXOAY AUCKA B BOJY Ha MaJINX KyTax HaXUJly TPaeKTOpii 40 BiJIbHOI
noBepxHi. [IpoBeieHO MOEPHi3allil0 THEBMATUYHOI KaTallyJIbTH 3 METOIO PO3IIMPEHHS MOKJIMBOCTI IPOBEI€HHS
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb IrigpOgMHAMIKY BXOAY i IPOHMKAHHS MOJEJIEN B BOAY i MOHAJIBLIOTO iX
CyIiepKaBiTalliiiHOro pyxXy Ta NpOBeeHHs JOCJIiIPKEHHS CTiMIKOCTI BiJIbHOTO pyxy Mogesieil. Po3pobsieHo Ta
3MOHTOBAHO YCTaHOBKY [JI5I EKCIIEPUMEHTAJIbHOTO ILOCHiIL)KCHHSI IIpouecy BEPTUKAJIBHOI'O BUXOLY
CYIIePKaBITyIOUNUX MOJeJiel 3 BOOY, MTPOBEIEHO NolNepeaHi BUIpoOyBaHHs. PO3p061eHO MaTeMaTUIHY MOZEJb i
METOAMKY KOMII'FOTEPHOTO MOJEJIIOBAHHSA BUCOKOIIBUAKICHOIO PYXY TiJl Y BOZAI, 1110 BKJIIOYA€ BXif] Ta IPOHUKAHHSA
MoJesieil y BoAy Ta BUXif, CyIlepKaBiTyl0unXx Mojiesiel 3 Bogu. BcranosiieHo, 110 IpopyuB aTMOC(EPHOTo MOBITPs B
KaBEPHY IIPU BUXO[Ii MOJIeJli 3 BOAU IIPU3BOAUTD [0 CYTTEBOTO CIOBIILHEHHS ITPOLIECY CXJIONYBAaHHS KAaBEPHHU.
[TokasaHo, IO B [IPOLEC BUXOAY CYNIEPKABITYIOUMX MOJEJI 3 BOOU KYT aTaKy Ta KyTOBA IIBUIKICTb MOZEJ MOXYTh
Pi3KO 3MiHIOBATUCS BHACJIIOK TOTO, IO CUJIA [JIICYBaHHS MOJEJli IO CTiHIIi KABEPHU IIE€PECTae KOMIIEHCYBAaTUCh
IIOTIEPEYHOI0 CUJIOI0 Ha KaBiTaTopi. 3p006JsieHO MOCTAaHOBKY i OTPMMAHO PO3B'sI3KU CTallioHApHO]I Ta HecTalioHapHOi
33724 pO3paxyHKy YCTaJIEHOI Tedii HECTUCIUBOI PiAMHY JOBKOJIA BULIOBKEHUX Till 00EPTaHHS CIeliaJbHO]
6e3BinpuBHOi popmMu, 10 PyXaIOTHCS TOPUIOHTAIBHO N0GJIM3Y BijIbHOI OBEpXHi. OTPUMaHO aHANITUYHI BUpa3y 1S
PO3II0ZiNy TUCKY Ha [TOBEPXHI Tijla Ta 3HaU€Hb BEPTUKAJIbHOI IBUIIKOCTI Ha [10BEPxHi He30ypeHoi Boau. OTpUMaHo
4uCeJIbHUAN PO3B’s130K HEJIiHIMHOI 337ja4i PO CTallioHapHY rpaBiTaliliHy Tedilo B KaHaJli 3 OBiIJIbHUM pejbedoM IHA,
BKPUTOMY IIPY>KHUM KPIDKaHUM NOKpUBOM. OTPUMAaHO ABa PO3B'SI3KH, 1O BifIOBial0Th ONMHOYHUM XBUJISIM
30ypEHOr0 Ta COJIITOHHOTO TUITY Y BUIIQAKY BiICYTHOCTI KPMKaHOTO [TIOKPUBY. Y BUIALIKy KPUXKAHOTO TIOKPUBY
IepeuKo/ia MOPOJIKye XBUJIIO HA MEXi PO3isly HMXKUe 3a Iepelkomoo. [TokazaHo, o AJ1s [esiKUX KOMOiHaLlii
po3Mipy nepemkoau Ta yucaa @pypaa cTiikuil po3B'sa130K MOXKe He iCHyBaTH, 0COOGIMBO M06JIM3y KDUTUYHOTO YHUCIIA

Opyna.

Pedepar aHI1iliChKOIO:

A series of studies on the water entry of a disk at small angles to the free surface was continued. The pneumatic
catapult was modernized in order to expand a possibility of performing experimental studies of the water entry
hydrodynamics and stability. A test rig for the experimental study of the supercavitating model vertical water exit
was developed and assembled, preliminary tests were carried out. A mathematical model and methods of
computer simulation of high-speed motion of bodies in water have been developed, including the water entry and
the water exit of supercavitating models. It was established that the atmospheric air eruption into the cavity when
the model exits the water leads to a significant slowing down of the cavity collapse process. It was shown that
during water exit, both the angle of attack and the angular velocity of the model can change dramatically due to
the sliding force of the model along the cavity wall ceases to be compensated by the transverse force on the
cavitator. Formulations of steady and unsteady problems of calculating the steady flow of an incompressible fluid
around elongated bodies of revolution of a special unseparated shape moving horizontally near a free surface were
made and their solutions were obtained. Analytical expressions for the pressure distribution on the body surface
and values of the vertical velocity on the undisturbed water surface were obtained. A numerical solution of the
nonlinear problem of steady gravity flow in a channel with arbitrary topography of the bottom covered with an



elastic ice cover was obtained. Two solutions corresponding to single waves of the perturbed and soliton types in
the absence of ice cover were obtained. In the case of an ice sheet, the obstacle generates a wave at the interface
downstream of the obstacle. It is shown that for some combinations of obstacle size and Froude number, a stable
solution may not exist, especially near the critical Froude number.

Impexc YIK: 532.5, 532.528, 532.517, 533.6

Koau TemaTuyHHUX pyOpHK: 30.17.15

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: CaByenko IOpiit MukomaitoBud
HaykoBHH CTyIiHB: 1.1.H.

BuyeHe 3BaHHSI: wieH-KOD.

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [Ipomixuwuii 38iT 3a i1 etar HJIP "[locimkeHHs AMHAMIKY i CTIHKOCTI
HECTalLiOHApHOIO PYyXYy TiJl IPY NEPETHUHI BiIbHOI MEXIi PilHU B pe>KNMax CylepKaBiTalillHOro i 6e3BigpuBHOTO

obrikaHHAa"

Hassa HTII aHr/1ificbKOIO: Interim report for the 1st stage "Investigation of hydrodynamics and stability of
unsteady motion of bodies when crossing the free boundary of liquid in the regimes of supercavitation and
unseparated flow"

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTocyBaHHS: [locifkeHHs i po3po6Kb B rasysi IpMPOAHIYIMX HAYK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6ieHo MeTOAMKY €KCIIEPUMEHTATIBHOTO TOCIIPKEHHS BXO/Y Ta MPOHUKHEHHS Y BOJY MOJIEIEN,
1110 BIJIBHO JIETSTH Iif] MAJIMMU KYyTaMU [0 TOPU3OHTY, a TAKOXX 00POOKU Bifleo-peecTpallii pyXy Ta OOTiKaHHS
Mogeeil. Po3po6sieHo Ta 3MOHTOBAaHO YCTaHOBKY /1J1S1 €KCIIEPUMEHTAIbHOTO JOCIIiIKEHHS [IpoLecy
BEPTHKAJIBHOIO BUXOAY CYII€PKaBiTyI04MX MoJeel 3 Boau. [IpoBeeHo nonepenHi BUIPOOYBaHHS 3 peecTpallii
CyIlepKaBepHHU MiJ, Yac MiBOJHOrO CTapTy MOJIeJli Ta BUXO[y MoJieli 3 Boau. PO3p061eHO METOAUKY
KOMIT'IOTEPHOT'O MOJZEJIIOBAHHS BUCOKOUIBUIKICHOTO PYXY TiJl Y BOJI, 110 BKJIIOYAE BXiJ| Ta IPOHMKAHHS MOJEJIEN y
BOJY Ta BUXiJ] CYyIIEPKaBITyI0UMX MOeJel 3 Bogu. PO3p0o6sieHO Mporpamuy, K1 NPU3HAY€EHi [1J711 KOMITIOTEPHOTO
MOJIEJIIOBaHHA IIPOLECIB IPDOHUKAHHSA MOZEJIEN Y BOLY, PYXY CYIIEPKaBITYIOUMX MOJEJIEN Y BOZI | BUXOHY iX 3 BOJU.
3po6s1eHO OCTaHOBKY i OTPMMAaHO PO3B’SI3KM CTalliOHapHOI Ta HeCTallioHApHO] 3a/1a4 PO3PaxyHKY yCTasleHOi Teyil
HECTUCJIMBOI PiIVHU [JOBKOJIA BUIOBXEHHUX Tijl 00epTaHHs ClieliianbHOi 6€3BiApuBHOI GOpPMH, 10 PYXaIOThCS
TOPU30HTAJIbHO N100JIN3Y BiIbHOI NOBEPXHi. OTPUMAaHO aHAJIITUYHI BUPa3y IJ1s1 PO3NOIily TUCKY Ha IIOBEPXHi Tijla
Ta 3HaY€Hb BEPTUKAJIbHOI MIBUAKOCTI HA TIOBEPXHi He30ypeHoi Bogyu. OTpUMaHO YMCEeJIbHUM PO3B'I30K HeJliHiHO]
3a/1aui po CcTalioHapHy rpaBiTaliliHy Tedilo B KaHaJi 3 JOBILHUM pesibeOM IHA, BKPUTOMY IPY>KHUM KPY>KaHUM
OKpuBOM. OTPUMAaHO [1Ba PO3B’S13KH, 10 BiANOBiAAIOTh OOMHOYHUM XBUJISIM 30YPEHOTO Ta COJIITOHHOTO TUIY

BUIAJKY BiZJCYyTHOCTI KDUYKaHOTO TIOKPHBY.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmenns crany HABKOJIMIIHBOTO CEPEIOBUINA,

ExoHoMist eHepropecypciB, EKoHOMisl MaTepiasiB, 3MeHIIeHHs 3HOCY 00J1aHaHHS
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:



HasaBHicTb 0i3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:

IToTeH1iaIbHUH 0OCST IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdpopmamist:

IX. Bi6siorpadiuyHuii onuc

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
IBaHIOK Bonogumup QiniMoHOBUY

Bnacenko FOpiit IMutpoBuy

(x. T. H.)

Kamnpixin Jleonin [leTpoBruy
Kucesnbos Tapac IleTpoBud
Kozenko Osier Mukos1aiioBuy
ManogBa 3iHaiga IBaHiBHa
Haymosa OseHa loniBHa

Hecrepyk Irop I'eoprifioBuy
(1. d.-m. H., 01.02.05)

CaBuenko I'eoprii IOpiftoBry
(k. T. 1., 01.02.05)

CaBueHko IOpiit MukonainoBny
(m.1.H., 01.02.05)

CemeneHKo BonoguMup MukosnanoBuy
(m. T 1)

CemenoB [Opiit Acad'eBuy
(o. @.-m. H.)

Temepos Anarosi CrennaHoOBUY

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

Boponaes 'enHaniit OseKCcaHAPOBUY
I. ¢.-M. H., 01.02.05

HaymoBa Osnena IoHiBHa

+38 (095) 417-52-51
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