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PeriHogbaca

2. Modeling of the viscous flow with the lattice Boltzmann method at moderate and large Reynolds numbers

Pedepar:

1. O6’eKTOM OCIIIIPKEHHS € Tedil, 0 BUHMKAIOTh IIPYU O0TiKaHHI Tijl pi3HOI (POPMU B'I3KO0I0 PiIUHOI0. MeToI0 L€l
IyicepTalifiHOi poOOTH € PO3BUTOK METOJly I'PaTKOBUX PiBHSIHb BosibliMaHa 1111 OTpUMAaHHS CTiIKUX PO3B’sI3KiB 3a
MEHIIMI IPOMIXKOK Yacy IIpY MOJEJIIOBaHHI Teuill B'I3KO0i pijuHY 3 TOMipHUMU Ta BEJIMKMMU 4KcCjIamMu PeliHosbaca,
a TAaKOXX CTBOPEHHSI IPOrPAMHO-MOIEJII0I0Y0] CUCTEMH [1J151 KOMITIOTEPHOTO MO/IE/IIOBAHHS TeUill B'I3KOi pifyHu B
0071aCTAX JOBINbHUX KOHPIrypaniil. Metonu nociifkeHHs - BXXe iCHYIOUi YMCeJIbHI MiAX0nM 10 MO eJII0BaHHS
ripoHaMiYHUX IIPOLIECiB Ta METOJiB ACUMIITOTUYHOIO PO3B's13Ky KIHETUYHUX PiBHSHb. Y POOOTI BUKOPUCTaHi
Cy4acHi TEeXHOJIOTii, METOY Ta MigXO0AU y MPOrpaMyBaHHi IPY CTBOPEHHI IPOrPaMHOro 3a0€3M€4€HHS Ta TEXHOJIOTI]
napasiesibHuX 064ucieHb. TeopeTuyHi Ta MpaKTUYHi pe3y/bTaTu JucepTaliitHoi po60Ty 6y BUKOPUCTaHi IpU
po3pooLi nepskooKeTHHX ITporpam (2016, 2017, 2019 pp.) kadenpu BuLIoi Ta IPUKIIAIHOI MATEMATUKY (PaKyJIbTETY



iH(pOpMaLIITHUX TEXHOJIOTIH AeP>KaBHOTO BULLIOTO HABYaJIbHOTO 3akyany «[1pua3oBCbKUN Iep>KaBHAN TEXHIYHMNI
yHiBepCcUTET». Pe3ysibTaTu JOCIiIKEHDb BIIPOBAI)KEHO Yy HABYAJILHUI KyPC «AHAJIITUYHI Ta YUCEJIbHI METOIU
rizpofrHaMiKu» [J1s CTY[IeHTIB 5 Kypcy JeHHOi ¢popMu HaB4YaHHS crneujanbHocTi 113 - «[IpukyianHa MaTemMaTuKka»
kadenpu BuIoi Ta NpuKIagHoi MatemaTuku JIBH3 «I1pra3oBcbKuil fepKaBHUN TEXHIYHUIN YHIBEPCUTET». A TAaKOX
y HaBYaJIbHUI Kypc «Mole/IloBaHHS CKJIaIHAX CUCTEM» J1J1 6aKasaBpiB cnelianbHOCTi 122 - «Komm'ioTepHi HayKu»
Kadenpy KOMITIOTEPHUX HAyK Ta BUILOI MaTeMaTuKU JJOHEeIbKOTO J1ep>KaBHOIO YHiBEPCUTETY YIIPaBJIiHHS.
OTpuMaHi BifI[IOBiHI LOBIIKY IIPO BIIPOBAIPKEHHS PE3YJIbTATiB OIUCEPTALIHOTO NOCIIKEHHS Y HaBYaJIbHUI
IIPOLIEC Ta aBTOPChKE CBiOIITBO HA PO3PO6JIEHY KOMITI0TepHY nporpamy (N2 89549 Bin 06.06.2019). Haykosa
HOBU3HA: 1) BIOCKOHAJIEHO aJIFTOPUTM METOJY I'PaTKOBUX PiBHSIHb BoJsibliMaHa; 2) ONITUMi30BaHO aJITOPUTM METOLY
3a paxyHOK BUKOPUCTaHHS HOBOi CTPYKTYPH JaHUX Ha eTarli IepeMillleHHsl YaCTUHOK y PaTKOBOMY ITPOCTOpi; 3)
BIOCKOHAJIEHO YMCEJIbHY MOJI€JIb, IO ONUCYE B3a€EMOIIO PiIUHY i3 TBEpIUMU TiNlamy; 4) Blieplie po3po0eHo
METO/I, peryJsisipu3allii YMCcebHOro po3B’si3Ky piBHSHHS BosbliMaHa [py MOJEJI0OBAHHI B'SI3KUX TeYill i3 BeIMKAMU
yucnaamu PefiHOsIbACA; 5) CTBOPEHO IPOrpaMHO-MOJEeJII004y CUCTEMY J1s1 MOJIe/IIOBaHHS B'SI3BKUX TE€Uill METOIOM
rpaTKoBUX PiBHSIHb BosbliMaHa i3 MOXKJIMBICTIO 3aBaHTaXKE€HHS AOBIIBHUX CKIagHUX reometpiil. Chepa

BUKOPUCTaHHA — riipogrHaMika.

2. The dissertation is devoted to theoretical and practical aspects of the lattice Boltzmann method. This method
uses a kinetic approach to model the viscous fluid flow. Fluid dynamics regarded as the movement of large
particles, whose behavior is described by the kinetic theory of gases. Unlike classical methods, based on the
numerical solution of the Navier - Stokes or Euler equations, researched method is based on the solution of the
kinetic Boltzmann equation. In the dissertation research, the lattice Boltzmann method is developed for obtaining
stable solutions with less computational time in the viscous fluid flows modeling at moderate and large Reynolds
numbers. A software-modeling system for computer simulation of the viscous fluid flows in arbitrary domains has
been created. The simulation results can be obtained in the form of tables of velocity values, both throughout the
computational area and in cross-sections, in the form of color diagrams, streamlines and in the form of values of
hydrodynamic coefficients of streamlined bodies.
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