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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.

Key words: mathematical model, nmonstationary gas motion, fractional derivatives,
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MATEMATUYHE MOLEMIOBAHHA ®INbTPALIIFA3Y Y BUBIMHUX 30HAX CBEPANIOBUH
NIASEMHUX CXOBMULL rA3y 3 BUKOPUCTAHHAM AOPOBOBUX MOXIAHMUX

3anponorosaHo UuUCA08Y MO0eab Piabmpayii 2a3y 8 nopucmux HeoOnopioHux cepedosu-
WAx 3 BUKOPUCMAHHAM MemoOY CKIHUeHHUX esemenmis ma 3acmocys8anniam 0pobosux
noxiOHuUx 3a YaACoM, OOUUCAGHUX HA OCHO8L onepamopa I'pronsaavda — Jemuikosa.
Pesyavmamu uucao8020 aHaaizy 8epudikosano 3 BUKOPUCMAHHAM OMPUMAHUX 3 Pealb-
H020 00CAI0Y eMNiIPUUHUX HI3UKO-2e0MeMPUYHUX NAPAMEMPI8 MA 8UABLEHO IX AKICHE
Y32000CeHHA.

Karouoei caosa: mamemamuuna modeas, HeCMAYIOHAPHUL PYX 2a3y, 0pob0oei NOXiOHI,
AiHeapu3ayls, memood CKIHUeHHUX eaemenmis.
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