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ABTOKOIMBAJIBHI MPOIECH B IMJIIHIPUIHOMY KaHaJi 31 CTEHO3aMHU

Ykp.

bi6n. 10 Hass.

JlocmimKeHO Teuito B’S3KO1 HECTHCIMBOI PIAMHM y HIIIHIPUYHOMY KaHail 3 IBOMa IMOCIIIOBHO
PO3TAIIOBAHUMHU CTEHO3aMH (3BY)KEHHSMH) Ha OCHOBI YHCEIBHOT'O PO3B’s3aHHS HECTaI[lOHAPHUX
piBasab Hap’e-CTokca. ANTOpPUTM YHUCETBHOTO PO3B’sI3aHHS 0a3yeTbcss Ha METOJMI CKIHYEHHHX
00’eMiB 3 BUKopucTaHHsAM TVD cxemu s QUCKpeTH3allil KOHBEKTUBHUX WICHIB Ta PI3HUIICBUX
CXEM, 1110 MAIOTh APYTUN MOPSIO0K TOYHOCTI 32 MPOCTOPOM Ta yacoM. OTprMaHa CHCTEMa HEIIHIHHUX
anreOpaluHuX PIBHSAHL PO3B’sA3yeThcs 3a anroputMoM PISO. BcraHoBieHO, 1o mpu 0OOpaHUX
napamMerpax Tedist piIMHU B 00JIacTi MK CTEHO3aMH HECTalllOHApHA 1 XapaKTePU3YEThCsl HASBHICTIO
HECTIHKOro 3CyBHOTO HIapy, YTBOPEHOT'O MPUMEKOBHUM IIAPOM, IO 3pUBAETHCS 3 MOBEPXHI MEPIIOrO
CTeHO3y. B MIDKCTEHO3HII TOPOXXKHUHI YTBOPIOETHCS UHUPKYISIIMHANA pPyX CepeloBHINA, SKUMA
MEPEHOCUTh YaCTUHY KIHETHYHOI eHeprii cTpyMeHs 3 00JacTi OTBOPY APYroro CTEHO3y Bropy 3a
MOTOKOM. 3aBJASKH I[bOMY Y 3CYBHOMY IIapi YTBOPIOETHCS TOCIIIOBHUH Psiji BUXOPIB, IO BUKINKAIOTh
CTiHKi TepioJuHI aBTOKOJMBAHHS MPOQUI0 MBUAKOCTI B OTBOPI Apyroro creHody. Lli konuBaHHS
MOXYTh OyTH JDKEpEJIOM 3BYKY B KaHaJIi.

Kitro4oBi ciioBa: kaHaj 31 CTeHO3aMU, BUXPOBI CTPYKTYPH, aBTOKOJIMBAHHSI.

Y. P. Trotsenko

Self-sustained oscillations in a cylindrical duct with stenoses

English

Bibliography 10 titles

The flow of viscous incompressible fluid in a cylindrical duct with two serial stenoses
(contractions) is studied by the numerical solution of unsteady Navier-Stokes equations. The
discretization procedure is based on the finite volume method using the TVD scheme for the
discretization of the convective terms and second order accurate in both space and time difference
schemes. The resulting system of non-linear algebraic equations is solved by the PISO algorithm. It is
established that under the chosen parameters the fluid flow in the region between the stenoses is non-
stationary and is characterized by the presence of an unstable shear layer formed by the boundary layer
that breaks off from the surface of the first stenosis. In the interstenosis cavity, a circulating motion of
the medium is formed that transfers part of the kinetic energy of the jet from the region of the orifice
of the second stenosis upstream. Due to this, a series of vortices is formed in the shear layer that
causes stable periodic self-sustained oscillations of the velocity profile in the orifice of the second
stenosis. These oscillations may serve as an acoustic source in the duct.

Key Words: duct with stenoses, vortex structures, self-sustained oscillations.



