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PE®EPAT
AHanu3 BIUSHUA  Pa3sMEpPHOCTH OPOCTpPaHCTBA  Ha  KO3((ULUUEHT
TMIPOAMHAMUYECKON TUCIIEPCUN
[Terpyma C. B.
Hurnimomuas pabota, 71 crtpanuna, 20 pucyHkoB, 3 Tabmuipl, 41 HUCTOYHUK, 1
IIPUWIOKEHUE
KnroueBple cioBa:  guddysus, TUApOJUHAMUYECKAs AMCIEPCHUS, TEH30p
JUCIIEPCUBHOCTH, MOPUCTBIE CPEIbl, BBIYUCIUTENIbHAS TUIPOJIMHAMHUKA, METOJ
PEIIeTOYHBIX YpaBHEHUH bosbiiMaHa, METO CITy9aifHBIX OJTy>KTaHUH.
JlanHass  paboTa  MOCBAILIEHA  HCCIAEAOBAHUIO  SABJICHHH  KOHBEKTHBHO-
¢ Gy3nOHHOTO MEepeHOca B MOPUCTHIX cpeaax. MaccomepeHoc B KUAKUX cpefax
UIPaeT BaXXHEHILYIO pOJib BO MHOTHX MPUPOJHBIX U TEXHOJIOTMYECKUX IMpOLieccax.
[Ipu 3TOM 1U1s1 GOJIBIIMHCTBA PEABHBIX MOPUCTHIX CpPell, 00JIAJAIOMIMX CI0KHON
MUKPOCKOIIMYECKOM CTPYKTYpOH, IIOMCK aHAJIUTUYECKOTO pEUICHUS 3aJadu
KOHBEKTHUBHO-IU(PPY3MOHHOTO NMEPEeHOCa HEBO3MOKEH.
YucneHHOE MOJEIMPOBAHUE JAHHBIX IPOLECCOB TpeOdyeT 3HAYUTENbHBIX
BBIYMCIIUTEIBHBIX 3aTpaT, W BBI3BIBACT CIIOKHOCTH JaXE C HCIHOJIb30BAaHUEM
COBPEMEHHBIX CYIIEPKOMITBIOTEPHBIX CHCTEM.
B cBsa3u ¢ 3THM, B HacTOsIIEe BpeMs HCIOJNB3YKOTCS METOAMKM aHalIu3a
TPEXMEPHBIX CUCTEM HA NPHUMEPE YINPOIICHHBIX JBYXMEPHBIX aHaiIoroB. OJHAKO
pE3yNbTaThl TEOPETUUYECKUX HCCIENOBAHUM, MPOBEIEHHBIX B IOCJIEIHHUE TOIbI,
MPEANOoIaraloT MPUHUUIIMAIBHOE OTJIMYUE MEX]Y TPAHCHOPTHBIMU CBOWCTBaAMHU
JIBYXMEPHBIX U TPEXMEPHBIX CHCTEM.
B panHOli paboTe NTPOU3ZBOAMUTCS CPABHUTEIBHBIA aHaIU3 KOA()PUIIMEHTOB
JUCIIEPCUM, TOJYYEHHBIX YHUCJICHHBIM MOJEIMPOBAHUEM [JIsi JABYXMEPHBIX U
TPEXMEPHBIX CUCTEM, B IIEPEXOTHOM U B ACUMITOTUYECKOM PEXKHUMAX.
[lonydyeHHblEe JaHHBIE MOATBEPKAAOT HAIWYUE pa3IMUMid B IOBEIACHUU
JBYXMEPHBIX W  TpexMepHbIX cucreM. OTaenpHOE BHUMAHUE  YAEJIECHO
PaCCMOTPEHHUIO CYIIECTBYIOIIMX MOJEJIEH MEepEeHOca M COOTBETCTBUSA UX
MIOJIyYEHHBIM pe3yJIbTaTaM.
BaxxHpIM pe3ynpTaToOM JaHHOM pabOThl SBISETCS MOATBEPKICHHE BO3MOMXKHOCTHU
YHUCJIEHHOTO  MOJIEJTMPOBAaHUSl  MPOIECCOB NEpeHoca IMpH  MpeoliajaHuu
KOHBEKTMBHBIX CMELIEHUH C IOMOIIBI0 MCIOJIb30BAaHHBIX METOJOB (METOna
pELIETOYHBIX ypaBHEHUH bosbliMaHa 1 MeTO1a CIIyYalHbIX Oy AaHMil).



ABSTRACT
Analysis of the dimension of space influence on hydrodynamic dispersion co-
efficient
Piatrusha S. V.
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This paper investigates the phenomena of convective-diffusive transport in porous
media. Mass transfer in liquids is crucial for many natural and technological
processes. Thus for the majority of real porous media with complex microstructure
the analytical solution for convective-diffusive transport is not existent.
The numerical simulation of these processes requires major computational powers
and is difficult even with modern supercomputer systems.
In this regard, the methods involving analysis of three-dimensional systems with
an example of simplified two-dimensional counterparts exist. However the
theoretical studies in recent years suggest a fundamental difference between
transport properties of two-dimensional and three-dimensional systems.
In this paper a comparative analysis of the dispersion coefficients which is ob-
tained by numerical simulation for two-dimensional and three-dimensional systems
is made both in transitional and asymptotic regimes.
The acquired data confirms the existence of difference in behavior of two-
dimensional and three-dimensional systems. Special attention is paid to the
existing transport models and their compliance with the results.
An important result of this work is to confirm the possibility of numerical
simulation of transport processes with the predominance of convective
displacements using specific methods (the lattice Boltzmann method and the
random walk method).



