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Many engineering applications involve problems with flows in porous media.
The problem becomes even more complicated if in the region under consideration
there is a system consisting of a free flow of a pure liquid and solid inclusions
considered as a fully saturated porous body. We propose a model for calculating flows
in the “free flow—porous medium” system based on the generalized quasi-gasdynamic
(QGD) system of equations involving Darcy—Forchheimer terms. The QGD system
of equations is averaged over a small representative volume of a computational
domain. The model is unified for both subdomains of the system — a free flow and
a porous medium, and makes possible to perform calculations throughout the entire
computational domain without distinguishing internal boundaries. Test calculations
of flows in a plane channel with a porous plug and in a lid-driven cavity partially
filled with a porous medium are presented. In both cases, a good enough agreement
with similar calculations by other authors was obtained.

Bo MHOrux HH>KeHepHBIX MPHJIOXKEHHSX BCTPeyarTcs 3afaud C TeYeHHSMH B IO-
PHCTHIX cpefiax. 3ajaua ellle YCJOXKHSETCS, eCJH B paccMaTpHBaeMoil 06/1acTH HMe-
eT MeCTO CHCTeMa, COCTOslLlas M3 CBOOOLHOIO MOTOKA YHUCTOH >KHUAKOCTH W TBep-
IbIX BKJ/IOUEHHH, paccMaTpHBaeMblX KaK HacblllleHHoe nopucToe Teso. [Ipensaraercs
MOLeJ/b [JS pacyeTa TedeHHH B CHCTeMe «CBOOOAHBIH IOTOK — HMOPHCTas cpejar,
OCHOBaHHasi Ha 0000leHHOH KBazurazonuHamuueckod (KT/l) cucreme ypaBHeHHH,
BKJIovaiommell B cebs uneHsl conpotusieHus Hapcu-Popxrefimepa. KIJ cucrema
ypaBHEHHH ocpejHseTcs N0 MajoMy pelpe3eHTaTHBHOMY 00beMy BbIUMC/IUTENbHOH
o6sacty. Mogenb siBasercd oblel ans o6enx mogob/aacTell cucTeMbl — CBOOOJHOTO
NOTOKa M MOPUCTOH cpelbl U obecrneyrBaeT BO3MOXKHOCTb cyeTa Mo Bcel objactu 6e3
BblJle/leHHs] BHYTPeHHUX rpaHull. [IpuBoasiTcs TecToBble pacueThl TeYEHUH B KaHase,
cofepxalleM MOPUCTYI0 MPOOKYy, U B KaBepHe C JBHXKYLLEHCS KpPHILIKOH, YaCTUYHO
3aMoJ/IHeHHOH MOpUCTOH cpenoi. JlaHHBIE pacueTOB MPOAEMOHCTPHPOBANHM XOpollee
KauecTBEHHOe COBMNaJeHHe C pe3y/bTaTaMH aHaJOTHYHBIX PacyeTOB APYTHX aBTOPOB.

PACS: 47.11.4+j; 47.56.+r

* E-mail: nataimamod@mail.ru
** E-mail: emets.vladi@yandex.ru





