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Pedepar:

1. Inceprarifiny po60Ty IIPUCBSIYEHO AOCTIIKEHHIO 3aKOHOMIPDHOCTE! XBUJIe- Ta BUXPOYTBOPEHHS HABKOJIO
OOTIUHUX TiJl, IO MOXYTb 3/iICHIOBATH HECTAalliOHAPHI PyXHy, B OLHOPIiIHIN Ta cTpaTu(ikoBaHiil B'sI3KUX piguHax. ¥
POOOTI BUBYAIOTHCS TPOLLECH B3a€MO/Iii Pi3HOMACIITAOHUX CTPYKTYPHUX €JIEMEHTIB T€Yill y IPUMMEKOBUX 1Iapax Ta
y CYITyTHbOMY CJIifli 32 OOTIYHMMU TijlaMU, BUBHAYA€TbCSI B3AEMO3B'SI30K CTPYKTYPH Teuiil 3 IOKaJIbHUMU Ta
iHTerpajbHUMU TiIpoAMHAMIYHUME XapaKTepUCTUKaMU OOTIYHUX Tijl. PO3p06sieHO METOIUKY KepyBaHHS
HECTalliOHApHOIO CTPYKTYPOIO Teyiil Ta iHTerpajlbHUMHU XapaKTepUCTUKAaMU OOTIiUHUX Tijl HA OCHOBI HOBUX
aJITOPUTMIB IIPSIMOTO YMCEJILHOTO PO3B'sI3aHHS 3a7ja4 OOTiKaHHS TiJl, 10 3AiICHIOIOTh HECTAlliOHAPHI pyXU 3a
33/IaHMM 3aKOHOM Y NIOTOLi piguHu. [I06yZ0BaHO aJIropuTM YMCEIbHOIO PO3B'SI3aHHS 3B'13aHUX 3371a4 MEXaHIKU
B'S13KOi HECTUCJIMBOI PiIMHU i B'SI3KOIIPYKHOTO Tijla 3 BAKOPUCTaHHSIM METOJa CKIHUEHHOTO 00’eMy Ha 6asi
OpUTiHaJIbHUX IPOrPAMHUX KOJiB BJIACHOI po3po6kHu Bigkpuroro nakety OpenFOAM. Ha ocHOBi po3po6sieHoro
aJITOPUTMY YKCEJIbHOTO MOJIEJIIOBAHHS TeUill HellepepBHO CTPaTU(IKOBAHOI PiJMHNU BIleplLIe BUKOHAHO

BHCOKOPO3[IiIbHiI pO3paxyHKU CTpaTuQikoBaHUX TeUiil HAaBKOJIO IepelIKoy, pi3Hoi GOpMHU B IIMPOKOMY [ialla3oHi



yuces PeitHosbrca i Ppyna, MOUMHAIOYY 3 HAANIOBIBHUX TeUill, iHIyKOBaHMX AUQY3iel0 HA HEPYXOMiil
HETIPOHUKHIN NEPENKOoi, 1 aK IO HECTAL[iIOHAPHOTO BUXPOBOrO PEXKMMY Tedii, 0 BiANOBiae NepexifHuM
3HaYeHHsIM 4ucia PeliHonbaca. [TpoBesieHO cepii MOpiBHSAHb PO3PaxOBaHUX I0J1iB CTpaTU(iKOBaHOI Teuii 3
BiINOBiIHMMHU TIHBOBUMU 300pasKE€HHSIMU J1a60PATOPHUX AOCIiIKEHb. BCTAaHOBJIEHO B3a€MO3B'SI30K BUXPOBO]
CTPYKTYpH Tedil B IPUMEKOBOMY MIapi 3 riipoAMHAMIYHMMY XapaKT€PUCTUKAMHU OOTIYHOI TOBEPXHI 3 JIOKAJIbHUM
Ipkepesiom 30ypeHHs y Gopmi 6iKydoi XBuJli 3aaHO0i aMIUJITyAu, 4acTOTH i Ha30Boi MIBUIKOCTI Ta BU3HAYEHO
napamMeTpu 6DKy4oi XBUIIi Ha OOTiYHil NOBEPxHI, IpU SKUX SIKHalIoBILIE 30epiraeTbcst eTepMiHOBaHa BUXPOBA
CTPYKTypa Tedii BHU3 3a IOTOKOM, IO BifOBifae e(eKTy 3aTAryBaHHs NIepexoy Tedii B IPUMEXKOBOMY Iapi B
PO3BMHEHUI TypOYJIEHTHUI PEXXUM. BU3Hau€HO yMOBU NpUEIHAHHS BiIpMBHOI Tedii Ha KOJIMBHOMY KPUJIOBOMY
npodii, o 3MifCHIOE BUMYIIEH] 00€pTajIbHO-KOJINBAJIbHI PYXU B II0TOLi B'13KO1 HECTUCJIMBOI PiIHY, @ TaKOX
YMOBM BUHMKHEHHS iHTEHCHMBHOI IPOMYJIbCUBHOI CUJIM Ha KPUJIOBOMY ITPOQiji 3 THyYKUM XBOCTOBUKOM — MOJEJI
XBOCTOBOTO IJIABHUKA ripo6ioHTa. BU3HaueHO CriBBiJHOLIEHHS MiX IIPY)KHUMU XapaKT€PUCTUKAMU, JOBXUHOIO i
4aCTOTOIO JIOKAJIbHOTO aKTUBHOTO 30y )KEHHSI BSI3KOIIPY>KHOT'O XBOCTOBHKA KPUJIOBOTO MPOQio, IPU SIKOMY
BMMYIIEHI Ta BiJIbHi KOJIMBaHHS e(pOPMIBHOIO €JIeMEHTY 3HaXO[AThCs B IPOTU(A3i, 10 Bif[IOBiAae HANbiIbIIOMY

IIPOIYJIbCUBHOMY €(EeKTy KpuJa.

2. The thesis is devoted to the study of wave and vortex structure formation around bodies which can perform
unsteady motions in homogeneous and stratified viscous fluids. The processes of interaction of different-scale
flow structural elements in boundary layers and in the wake past bodies are studied, and the interrelations of flow
structure with local and integral hydrodynamic characteristics of bodies are determined. A method for control of
unsteady flow structure and integral characteristics of bodies is developed on the basis of new algorithms for
direct numerical computations of flows around bodies performing unsteady motions. An algorithm for numerical
solution of conjugate problems of fluid and solid mechanics is constructed using the finite volume method based
on original program codes of own development of the OpenFOAM package with the open source. On the basis of
the developed algorithm for numerical simulation of continuously stratified fluid flows, high-resolution
calculations of stratified flows around various shaped obstacles are performed for the first time in a wide range of
Reynolds and Froude numbers. A series of comparisons of the calculated stratified flow patterns with the relevant
laboratory images obtained using schlieren instruments is conducted. The relationship of the boundary layer flow
vortex structure with the hydrodynamic characteristics of the streamlined surface locally perturbed in the form of
a traveling wave with a given amplitude, frequency and phase velocity is determined. The parameters of the
traveling wave on the streamlined surface are revealed, which correspond to the effect of the boundary layer
transition delay to turbulence. The conditions for the flow reattachment on a wing profile performing forced
rotational-oscillating motions in the free stream are determined, as well as the conditions for intense propulsive
force generation on the wing with a flexible tail element. The relation between the elastic characteristics, length
and frequency of active excitation of a passive viscoelastic wing tail is determined, which corresponds to the
antiphase mode of the forced and free oscillations of the deformable element and the greatest propulsive effect.
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