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MOZENIOBAHHS AN®Y3Ii AOMILLKOBOI PEYOBUHU Y
NMOPUCTOMY TiNI 3 BUNAOKOBUMWU COEPUYHUMU MOPAMM MPU
CYMIPHUX OB’EMHUX YACTKAX ®A3

3anpononosano mamemamuury moleadb OuPysii 00MIWK080T PEUOBUHU Y NMOPUCTOMY
mint 31 cepuruHumMU BuUNadK080 POIMAUWLOBAHUMU NOpamu PidHux padiycig. Cresem
MINa MOOAIOEMDBCA WIALHO YNAKOBAHUMU KYAAMU PISHUX PAOiYCié 3 MOHCAUBICMIO
8gedenns Oexiavikoxr egexmusnux Oiamempis. Ompumarno OugepeHyiasvHe PIEHAHHI
maconepeneceHns 0as Mina 8 Yiromy, aKe 8PAro8Yye cMPudKU wWyraroi Pyuryil 1 ii
noxi0nol Ha eunadxosux zpanuysx posdiny ¢Pas. ITodbydosarno woee exsisarenmHe
olepacanili Kpauositi 3adaui iHmMezpo-Ougeperyianvhe PIBHAHHA, PO3E’A30K SAK020
3naudeno y euenndi pady Heumana. IIposedeno winvkiche O00CAI0NCEHHA NPOYeCYy
maconepeHeceHHss OOMIWLKOB0T PeYOBUHU Y NOPUCTMOMY UAPL 3¢ YMOBU PIBHOMIPH 020
po3nodiny Pas. Iloxazano, wo 4um OMNBULA LACTIKA NOPUCTNUX 8KAIOUEHD Y MIAL, MUM
MEHWUM € 3HAUEHHS YcePeOHeHOT KOHYEHMPAY Tl MI2PY0UOT PeUOsUHU.

Kaiouoei caoea: dugysis, nopucme mino, chepuyna nopa, sunadkosa cCmpyxmypa, UiibHa
ynaxoexa, pad Helmana.

MOAEJIMPOBAHUE ON®Y3NU NPUMECHOIO BELLIECTBA B MNOPUCTOM TEJIE CO
CNYYAUHLIMU COEPUHECKUMWM MOPAMMU NMPU COUBMEPUMbIX OB BEMHbBIX OOJTAX ®A3

IIpedaoscena mamemamuueckas modeas OuPPysuu npumecrozo seu,ecmsa 8 NOPUCMOM mese
co cepuneckumMu CAYLAUHO PACTOAOHCEHHBLMU NOPAMU Padiuunblr paduycos. Cxesem meaa
modeaupyemess NAOMHO YNAKOBAHHLLMU WAPAMU DPABAUUHBLLY DPAOUYCO8 C BO3MOHNCHOCTHIO
8gedenus Heckorvkux agpPexmusnovir duamempos. Ioayueno ougpgepenyuaibroe ypasrerue
macconepenoca Oas meaa 8 Yeaom, KOMOPoe Yuumovléaem CKAUKU UCKOMOU PYHKYUU u ee
NPOU3BOOHOU HA CAYUAUHBLX 2panuyax pasddeaa ¢pas. IlocmpoeHo HO80e IKEUBALEHMHOE
ucxroOnoll wxpaesol 3adave unmezpo-ouPPeperyuaivbroe YypasHerue, pewerue KOMOPO2O
Hatideno 8 eude pada Helmana. IIposedeno Koauvecmeennoe uccaedosanue npoyecca
MACCONEPEHOCa MPUMECHOZ0 B8eULeC8a 8 CA0e MPU YCA08UU PABHOMEPHO20 PacnpedeseHus
gas. Iloxazano, uwmo Oas Ooavwed 004U NOPUCTMBLL BKAIOUEHUU 8 mMmeae 3HAUeHUS
YcpedHeHHOU KOHYeHMPAYUU MULPUPYIOULLL0 8eULeCTEA YMEHBULAIOMNCS.

Karoueswie caosa: dugfgysus, nopucmoe meno, chepureckas nopa, CAYLAUHAsL cmpyxmypa,
naomuas ynaxosxa, psid Helmana.

MODELING ADMIXTURE DIFFUSION IN A POROUS BODY WITH RANDOM SPHERICAL PORES
AT COMMENSURABLE VOLUME FRACTIONS OF PHASES

The mathematical model for diffusion of admixture substance in a porous body with
spherical randomly disposed pores of different radii. The skeleton of the body is modeled by
closely packed spheres of various radii with the possibility of introducing several effective
diameters. It is obtained the differential equation of mass transfer for the whole body taking
into account jump discontinuities of sought function as well as its derivative at the random
interphases. A mew integro-differential equation, equivalent to the original initial-boundary
value problem, is constructed, the solution of which is found in the form of Neumann series.
It is carried out quantitative investigation of the process of admixture mass transfer in a
layer under condition of uniform distribution of phases. It is shown that for a larger volume
fraction of porous inclusions in the body, the values of the averaged concentration of the
migrating substance decrease.

Key words: diffusion, porous body, spherical pore, random structure, close packing,
Neumann sertes.

! IlenTp MaT. MOZEIOBaHHA
Iu-Ty npuki. npobJsieM MexaHIKM 1 MaTeMaTUKU OpepsxaHo
im. d. C. IIigctpuraua HAH Yxkpainn, JIbBiB, 03.12.18
Harn,. yu-T «JIbBiB. osiTexHika», JIbBIB

* zaliznuchna6@gmail.com


mailto:zaliznuchna6@gmail.com

