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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 27.35.21, 28.29

Tema guceprauii:
1. KepyBaHH4 NIOTOKOM B TiIpOJMHAMIYHMX CUCTEMAX Ha OCHOBI BJIAaCTUBOCTEN CIIIMaHUX BUXOPIB

2. Flow control in hydrodynamic systems based on the properties of trapped vortices

Pedepar:

1. B po60Ti 3anIpONIOHOBAHO METOJ, HEJiHITHOTO KEPYBAaHHSI IPUCTIHKOBUM ITIOTOKOM B LIAJIIHAPUYHUX KaHABKAaX,
SIKUI BiIpi3HSE€TbCS 3aCTOCYBaHHAM MOAU(IKOBAHOI MOZE CiIMaHOro BUXOPY i 3abe3nedye HeoOXiHi BUMOTH 10
(dhopMyBaHHS CTPYKTypH Tedii. BcTaHOBJIEHO HOBI BJIACTHMBOCTI CHiIMaHOTO BUXOPY MOOJIM3Y HEPiIBHOCTE! ITOBEPXHi
Ta 32 HasIBHOCTI 30ypeHb NOTOKY. PO3p06sieHo HesiHiTHMI KOHTPOJIep IPUCTIHHO] Tedii, SKuil Bilpi3HSIEeTbCS TUM,
110 BPAXOBYy€ PiBHSHHS PIBHOBArM CIiIMaHOTO BUXOPY i yMOBY 6€3BiIpMBHOrO OOTiKaHHS KyTiB KAHABKU Ta
3abe3mevye aKTUBHE KepyBaHHS 3i 3BOPOTHUM 3B13KOM Y HeCTal[ioHapHOMY 1oToLi. Po3po6yiennii KOHTposep
3aCTOCOBAHO JJ151 PO3PaXyHKy NNapaMeTpiB aKTUBHOI KEPYI0YOi CXeMU 31 3BOPOTHUM 3B’I3KOM Y HECTALliOHAPDHOMY
IIOTOLli, KOJIM CUCTE€Ma ONEepPaTHBHO pearye Ha 30BHIlIHI 30ypeHHs. Ha ocHOBI MoAM(iKOBaHOI MOeJli CIIIIMaHOTO
BUXOPY PO3B'S3aHO 33/a4y 3MEHILIEHHS IIpOoAMHAMIYHUX HABAaHTAXXEHDb KBaAPATHOTO UUIiHApa. SHalAEeHO

rapaMeTpy KepyBaHHS OOTiKaHHSIM KBalpaTHOTO LUWJIiHpa 3 QPOHTAIbHUMU IIJIACTUHAMY, 11O JJO3BOJISIOThH



3MEHIINTY TiIpoguHaMivyHi HaBaHTaKeHHS. EQEKTUBHICTh CXeMU KepyBaHHS NIEPEBIPEHO IIJIIXOM YU CEJILHOTO
MO/IETIOBAHHS B'SI3KOT0 OOTiKaHHS UMJTiHAPA 3 GPOHTANLHUMU MJIACTMHAMM B Iiala30Hi cepenHix yrucen
PeiiHosnpzca. PesysabTaT poO60TH OKA3YIOTh, 110 IIPU PO3p0OLli HOBUX aJIFTOPUTMIB KEpyBaHHS OOTIKaHHSIM

[IOTaHOOOTIUHUX TiJl 1151 MiHiMi3allii eHeproBUTPaT BaKJIMBO BPAaxOBYBATU TOIOJIOTIYHI OCOOJIMBOCTI Teuii.

2. The method of nonlinear control of the wall flow in cylindrical grooves is proposed. The method differs by using
the modified trapped vortex model and provides the necessary requirements for the formation of the flow
structure. New properties of the trapped vortex near the surface irregularities and in the presence of the flow
perturbations are studied. The nonlinear controller of the wall flow, which differs in that it takes into account the
equation of equilibrium of the caught vortex and the unseparated flow condition in the groove edges and provides
active feedback control in a non-stationary flow is developed. The developed controller is used to calculate the
parameters of an active control circuit with feedback in a non-stationary flow, when the system responds to
external perturbation. The problem of reducing the hydrodynamic loads of a square cylinder is solved on via the
modified model of the trapped vortex. The control parameters of a square cylinder with frontal plates which
reduce the hydrodynamic load are found. In order to estimate an efficiency of the control scheme, numerical
simulation of viscous flow around the cylinder with frontal plates was carried out in the range of moderate
Reynolds numbers. The results of the work show that it is essential to take the flow topology into account when
developing new algorithms for flow control near bluff bodies.
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