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HENIHIMHA MATEMATUYHA MOJEJIb KOHBEKTUBHOI AN®Y3Iil
AOMILLKOBUX KOMIMOHEHT Y NMPOLECI NOM'AKLLEHHA BOAU

3anponoro8aHo HeATHIUHUL 8aAPIAHM MAMEMAMUYUHOL MOOeAl KOHBeKMUBHOT Ougy -
31l 0as onucy 3mMinu jcopcmrocmi 800u npu il Hiavmpayli 8 nNopucmomy miai,
cKeaem AK020 YmeopeHul 3 10HO0OMIHHUX cMmon (KaiHIMi8) abo NOOPIGHEHUL Yeo-
aimis uu gyziana. Cynymui npoyecu copobyii-0ecopbyii po3ymitomues aK HeATHIUHT
OJocepena mpu obOmedceHit emHocmi cxeaema. [as HeAtHIHUX PIBHAHbL MoOeal
chopmyav08aHO 8i0N08I0HT 3a0aui mamemamuurol Hi3uku ma nposedeHo HuUceab-
HUU aHani3 Po3e’a3Kis, Wo 8i0nosidaroms pianum Hisuynum ymosam. Ilokasano, o
8KAA0 HeATHIUHUX YACMUR 8 OMPUMAHT PO38’A3KU 04 KOHYeHmpayil y 6iarvuocms
sunadxie € He3nauHum. Hatibinvwuli 6naus Ha 3HAUeHHS PIBHUYL MIHC PO3E’ A3KAMU
ATHIUHOT 1 HealHiliHoT Kpatiosux 3a0ay mae Koediyienm weudKocmi KoH8eKmugHo-
20 nepenecenns. Bcmanosaero, wjo 6udip HYAb08020 HAOAUNCEHHA NPU NOOYD08T P -
0ie Hevimana, y eueasdi axuxr ompumaHo po3e’a3ku euxiOHol HealHItiHOT Kpatlosol
3a0aui, NPAKMUYHO He 8NAUBAE HA PYHKUIT KOHYeHmpPayli 00MIiuUK080L PeUo8UHU
Oasi maaux wacie Pinvmpayii, weudxocmel KOHBEKMUBHO20 NepPeHeceHHs ma
emHocmi cxenema.

Karouoei caosa: mamemamuune mo0eato8ants, Piavmpayis, copoyia-0ecopobyis toHie,
aHcopemricms 800U, HealHIUHA Kpatiosa 3adaua, pad Helimana, nopucmuid wap

NONLINEAR MATHEMATICAL MODEL OF CONVECTIVE DIFFUSION OF ADMIXTURE
COMPONENTS IN THE PROCESS OF WATER SOFTENING

A nonlinear variant of the mathematical model of convective diffusion is proposed to
describe changes in water hardness during its filtration in a porous body whose skeleton
is formed of ion-exchange resins (kainites) or crushed zeolites or coal. The accompa-
nying sorption-desorption processes are understood as monlinear sources with the
limited skeleton capacity. For the nonlinear equations of the model, the corresponding
problems of mathematical physics are formulated and numerical analysis of their
solutions corresponding to various physical conditions is carried out. It is shown that
the contribution of monlinear parts to the obtained solutions for the concentrations is
insignificant in most cases. The greatest influence on the difference between the
solutions of linear and monlinear initial-boundary value problems is exerted by the
coefficient of convective transfer rate. It is established that the choice of the zero
approximation in the construction of the Neumann series, which are the solutions of the
original monlinear initial-boundary wvalue problem, has practically no effect on the
impurity concentration functions for small filtration times, convective transfer rate,
and skeleton capacity.

Key words: mathematical modeling, filtration, ions sorption-desorption, water
hardness, nonlinear initial-boundary value problem, Neumann series, porous layer.
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