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In the nature porous environments are carriers of hydrocarbons, water and many
other useful substances. Adequate mathematical models of porous environments
allow to construct algorithms for their optimal design and operation [1]. As a rule,
mass transfer in porous media is described with nonlinear differential equations in
partial derivatives or systems of such equations. Since the input parameters values
and the properties of porous medium are usually known with low accuracy, the
accurate solution of the modeled mathematical-physical problems shows
considerable computing difficulties. Currently, a large number of fractional-
differential models of diffusion-type transfer processes have been proposed [1, 2].

Mass transfer process in the porous medium is considered on the example of gas
and fluid filtration described by the equation with the fractional derivative in time.
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A fractional derivative

is decomposable according to Griinwald-Letnikov

scheme
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Finding a generalized solution of problem consists in minimization of the
functional
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To avoid such a conflict at each iteration in the Grunwald scheme, the permeability

coefficients in the geometric zones of the largest differences in gas pressure are
corrected:
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ki (x,y) = uAIAQ | ASAp
in order to fulfill the condition
lim (M (1)) =M (1)~ Y M, (¢;)) = 0.
k—>kx« j=1
for each time point #; . Here M — mass of calculated gas in the storage; My —
mass of extracted gas; Al,AS — the length and cross-sectional area of the
formation element through which the gas passes; AQ, Ap — the difference of gas

consumption and gas pressure respectively.

Approbation of the method of adaptation of the gas permeability coefficient was
performed on the following numerical experiment. The gas drowning coefficient is
selected according to the described algorithm in the areas of the included wells

ke(0.8:107%m?,8.8-10"2m?). The coefficient of the fractional derivative of the
gas pressure over time was chosen in the range: a € (0.94,...,0.99).
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Fig 1. The dynamics of gas pressure Fig 2. The dynamics of gas pressure
for ¢ =0.99, k=0.15¢-12 for a =0.986, k=0.15¢-12

The approach used in the work to fractional-differential filtration models is
phenomenological, so the possibility of their application in each case should be
justified using experimental data confirming the validity of the corresponding
fractional-differential generalizations.
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YU CJOBE JOCJIKEHHA HETUTIOBOI ®LIBTPAIIIT FA3Y

3anpononosano ma O0CHIOHCEHO HOBY HUCETbHY MOOenb Hemunosoi ginempayii 2azy 6
nopucmomy cepedoguwyi. Dinbmpayis 2azy MOOEMOEMbCA 3d 00NOMO2010 HENIHIUHO20
ougepenyiarboeo  piHAHHS 68  HACMUHHUX — NOXIOHUX 3  OpobOGUM  NOPAOKOM.
Ob6zo6oprotombcss Memoou po3e’sasyeantsa pieuanua. Ilpoeedeno aunaniz ma 6uUcHOSKU HA
OCHOGI KOMN 10MepHO20 eKCHepUMEHMY.
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