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AHHoTaumuA. PaboTa nocsAlleHa MaTeMaTU4eCKOMY MOAENMPOBaHWI0 OUHAMUKM
HeoHOPOOHbIX 3NEKTPUHECKN 3apsAKeHHbIX cpef. B paboTe paccMatpuBatoTcA HeoAHOPOOHbIe
cpefdbl ra3oB3BecK — B3BELLEHHbIE B Fa3e TBepAble YacTuupbl. MaTemMaTtuyeckan Mogenb
peanusyeT KOHTUHYyaNnbHbIA NOAX0A K MOOENUPOBAaHWUI0 OUHAMWUKW HEOOHOPOAHbLIX
cped. MonHaA rMapogMHaMuyeckan CUCTEMA YpaBHEHWN peluaeTcA ANA Kark4oro
KoMMoHeHTa. Cuctema ypaBHEHUA OMHAMMKU KarKO0r0 KOMMOHEHTA BKIIIOYAET ypaBHEHUA
HepaspbIBHOCTU MaccChl, KOMMOHEHTbI UMMNY/bCA U YPaBHEHWE COXPaHEHUA 3HEpruM OnA
KOMMOHeHTa cMecu. MeXKOMMOHEeHTHOe B3aMMOAEeNCTBUE YUUTbIBAET 0OMEH MMMYNIbCOM
(cvny aspoavMHaMUYeCKOro CONpOTUBIIEHWA, CUIY NMPUCOEAUHEHHBIX Macc, AMHaMUYECKYHO
cuny Apxvmea) U MeXKOMIMOHEHTHYIO Tennonepedadvy. Hecylana cpefa onvcbiBaeTcA Kak
BA3KWUIA CHUMAEMbIM TEMIONPOBOAHLIM a3, TEYEHME — KaK MOTOK C OBYMEPHOWN reoMeTpUeN.
YpaBHeHMA MaTeMaTu4eckor Modenu AOMNoSIHEHbl HAaYanbHBIMU U FPaHUYHBIMU YCIIOBUAMM.
MaTeMaTtnyeckanA Mogesib y4MTbIBaeT MPUCTEHOYHYHO BA3KOCTb B KaHane. Cuctema ypaBHeHU
MaTeMaTU4ecKon MoeNn MHTErpupoBaHa ABHbIM KOHEYHO-Pa3HOCTHLIM MeToaoM. [1nA
MOoMyYeHWsI MOHOTOHHOW CETOUHOM GYHKLMM MCMOSIb30BaNach HeNMHEMHaA CXxeMa KoppeKLIMm
YMCNEHHOrO pelleHUs. MateMaTuyecKas Modesib OOMOJSIHEHA ypaBHeHWeM [lyaccoHa,
OMUCBLIBAIOLLUM 3MIEKTPUYECKoe nosnie, 06pasoBaHHOE 3IEKTPUYECKU 3aPArKEHHbIMU
OMcnepcHbIMU BRITIOYEHUAMK. YpaBHeHwue [yaccoHa MHTErpupoBaHO KOHEYHO-PA3HOCTHBIMU
MEeTOAaMM Ha ra3oMHaMUYECKO ceTKe. TaKow BbIbop pacyeTHOM CeTKM bbin Heobxoamm AnA
pacyeTa KOHLIEHTpaLMM YacTuL, TpebyeMol KaKk A1A peLLeHnA YpaBHEHUA 3NEeKTPUYECKOro
nonA, Tak U oA pacyeta PU3nYecKUX nonen AMHaMUKN HEOOHOPOAHbIX cped. YncneHHo
McCnefoBaHoO TeYeHWe ra3oB3BECU, Bbi3BaHHOE ABMMEHWEM AOMCMEPCHbIX YacTul, nof
nencrereM cunbl KynoHa. OnpepeneHbl 3Ha4eHWA NMOBEPXHOCTHOM M MAacCOBOM MIOTHOCTEN, MpU
KOTOPbIX pe3y/bTaTbl pacYeToB COBMaAaloT. BeiABMNEHO, YTo MOBEPXHOCTHAA M MaccoBaA MOAENU
3apAJ0B 3KBMBAIEHTHbI OTHOCUTESIBHO 06BEMHOMO COAEPHKaHMA AMUCNIEPCHON KOMMOHEHTBI.
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Abstract. This work is devoted to mathematical modeling of the dynamics of inhomogeneous
electrically charged media. A dusty environment - solid particles suspended in a gas — was
considered as an inhomogeneous medium. The mathematical model implemented a continuous
approach to modeling the dynamics of inhomogeneous media. The complete hydrodynamic system
of equations was solved for each component. The system of equations for the dynamics of each
component included the equations of mass continuity, momentum components, and the energy
conservation equation for the mixture component. Intercomponent interaction took into account
momentum exchange and intercomponent heat transfer. The carrier medium was described
as a viscous compressible heat-conducting gas. The flow was described as a flow with a two-
dimensional geometry. The equations of the mathematical model were supplemented with initial
and boundary conditions. The mathematical model took into account the wall viscosity in the
channel. The system of equations of the mathematical model was integrated by McCormack's
explicit finite-difference method. To obtain a monotonic grid function, a nonlinear scheme for
correcting the numerical solution was used. The mathematical model was supplemented by the
Poisson equation describing the electric field formed by charged dispersed particles. Poisson's
equation was integrated by finite-difference methods on a gas-dynamic grid. Such a choice of
the computational grid was necessary to calculate the concentration of particles required both
for solving the electric field equation and for calculating the physical fields of the dynamics of
inhomogeneous media. The reciprocal motion of a gas suspension caused by the movement of
dispersed particles under the action of the Coulomb force was numerically investigated. The values
of the surface and mass densities are determined, at which the models of the surface and mass
densities of charges in the simulation of such a process are the same. It is revealed that the surface
and mass models of charges are identical with respect to the volumetric content.
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BesepeHue

O JTHOM U3 o0JIacTel MpuiIokeHus uHGopMa-

THKH SIBIISICTCS MOJCIHPOBaHUE (pr3mde-
CKMX IPOLECCOB, B TOM YHCJIE HECTALMO-
HAapHBIX MIPOLIECCOB B CIUIOLIHBIX CPENAX, TO ECTh
pa3BUTUE UHCTPYMEHTAPUS UCCIICIOBAHUN MeXa-

HUKH CIUTOIIHBIX CpeJl, BKIIOYaroIei B ceOs Me-
XaHHKY TBEpIOro Ae(opMUpyemMoro Tena 1 Mexa-
HUKY ’KUIKOCTH Ta3a ¥ I1a3Mbl. Pa3BuBarommmcs
pasnesioM MEXaHUKH JKUAKOCTH, ra3a U IJIa3Mbl
SIBIISIETCS TUHAMUKA HEOAHOPOAHBIX cped. Jms
MOJICTTUPOBAHUS TCUCHUH HEOJHOPOIHBIX Cpel
MIPUMEHSIOTCS Pa3iMuHble noaxop! [ 1-18]: mMo-

[40]

Tools B Models and methods



