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2. Numerical modeling of hydrodynamic processes using multiprocessor systems

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€Ha PO3po06L;i HOBUX €(PEKTUBHUX METOLiB YMCEIbHOTO MOJI€/IIOBAHHS Ha
6araToIpoLeCOPHUX CUCTEMAaX IIPOLECiB epeHOCy Pi3HOTO poAdy Gi3nyHMK CyOCTaHIIil Ta TPOLECiB AUHAMIKY
B'SI3K01 HECTUCJIMBOI PiliHHU, 5IKi ONIMCYIOThCSI cUcTeMaMU piBHAHb HaB'e-CTokca. B po60Ti 3ar1porioHOBaHO HOBI
0064MCII0BaJIbHI METOIH, 5IKi 6a3YI0ThCS Ha iflei JBOKPOKOBO-CUMETPU30BAHOIO aJITOPUTMY Ta Ha IIPUHLMIIAX
11o6y10BY NapayleIbHUX AITOPUTMIB, €(PEKTUBHUX MPU peasisalii Ha 6araTonpoLecopHUX KoMIliekcax. Lii metonu
OOIPYHTOBAHO i peasyii3oBaHO pU PO3B'sI3yBaHHI 33/1a4 TEIJIOMACOIIEPEHOCY Ta cucTeMu piBHsAHb Has'e-CToKca.
[TobymoBaHO Ta JOCIAKEHO y3araabHEHHS JBOKPOKOBO-CUMETPU30BAHOI0 aJITOPUTMY [1J1s iTepaliliHOro
MOJEJIIOBAaHHS CTalliOHAPHUX IIPOLIECiB IepeHocy. PO3p06J1eHO Ta JOCITiIKEHO aIrOPUTMU PO3LIEIIJIEHHS CUCTEMU
piBHSIHb KOHBeKUii-nuy3ii Ha 6a3i BOKPOKOBO-CUMETPU30BAHOTO aNroputmy. [106y10BaHO Ta JOCIiIKEHO

I BOKPOKOBO-CHMETPU30BAHUN aJITOPUTM PO3B'SI3yBaHHS cUCTEMU piBHSIHB HaB'e-CTOKCa, 3anIMCaHol y



IVBEpPreHTHiN ¢popmi. Po3pobiieHo Ta gOoCHiIKeHO CXeMy po3MapaseseHHs ajs cucremu piBHsHb Hap'e-CTokca Ha

2. Thesis is focused on the development of new effective numerical modeling methods on multiprocessor systems
of various kinds of processes of transport of physical of substances and of processes of dynamics of a viscous
incompressible fluids, which are described the Navier-Stokes equations. In work proposed new computational
methods. It offered new computational approaches based upon the idea of double-step symmetrized algorithm
and the principles of efficient numerical algorithms suitable for use on multiprocessor complexes. These
approaches are proved and implemented for solving problems convection-diffusion and systems Navier-Stokes
equations. Constructed and proved generalized double-step symmetrized algorithm for iterative modeling of
stationary of transfer processes. It was developed and investigated splitting algorithm for systems of equations of
convection-diffusion based on the double-step symmetrized algorithm. It was proved that splitting double-step
symmetrized algorithm are stability, dissipative and dispersive. It was constructed double-step symmetrized
algorithms for solving systems of Navier-Stokes equations written in divergent form. It was proved that
constructed double-step symmetrized algorithms are conservative, dissipative and dispersive. It was developed
and proved a new scheme of implementing for Navier-Stokes equations on multiprocessor systems. Have been
analyzed its effectiveness.
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