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MATHEMATICAL MODELING OF THE GAS-FILTRATION IN THE
BOTTOMHOLE ZONE OF UNDERGROUND GAS-STORAGE
WELLS USING FRACTIONAL DERIVATIVES

The finite element method is applied for the numerical simulation of the gas fil-
tration in a porous inhomogeneous media. The model is based on the fractional
derivatives with respect to time in terms of the Griinvald — Letnikov operator. The
numerical analysis results are verified by comparing with the real-life empirical
data on the physical and geometrical parameters to reveal their excellent agree-
ment.
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MATEMATUYHE MOOENMIOBAHHSA ®INbTPALYJI FA3Y Y BUBINHUX 30HAX CBEPOTOBUH
NIASEMHUX CXOBULL FA3Y 3 BUKOPUCTAHHAM APOBOBUX NOXIAHUX

3anpononosaro yucaosy modeav Hiavmpayii 2a3y 8 NOPUCMuUr HeodHOPIOHUX cepedosu-
Waxr 3 BUKOPUCTNAHHAM MeMOOY CKIHUEHHUX eaemMeHmi8 ma 3acmocysannam 0podosux
noxiOHuUx 3a uacom, OOUUCAEHUX HA OCHO8L onepamopa [proneanvda — JemHuikosa.
Pezyavmamu 4wuca08020 anaaizy eepudikosaro 3 BUKOPUCMAHHAM OMPUMAHUL 3 Pearb-
H020 00CAI0Y emnipuyHuUX Hi3uKo-2e0MeMPULHUL NAPAMEMPI8 MA BUABAEHO IX SAKICHE
Y32000CeHHA.

Kaiouoei caosa: mamemamuyna modeadv, HecmayloHapHutl pyx 2a3y, 0po6osi noxioui,
AtHeapusdayis, memod CKIHYeHHUX esemMeHmis.
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