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MNpencTaBsiHe Ha ypaBHEHUs, oNUCBaLLM ABUXKEHUETO Ha ABYy¢a3Ho
CTPYMHO TeYyeHne BbB huntTpupaiwia cpeaa B KpamHu pasnukm

M. AHToHoB M. AHrenoB  J1. EneHkoe M. Muxainnoe A. Tepanes C. AHTOHOB

Cucmemama om 4yacmHu OugepeHyuanHu ypasHeHUs, onuceauwja OBUXEHUemMO Ha
dsygpazHo cmpylHO medYeHue 8be uampupawa cpeda ce npedcmasss 8 KpalHu
passiuku, 4Ypes3 usrosideaHe Ha Ouckpemu3auuoHHa cxema mun [ogopm — ®@paHkers.
lMpedcmaseHu ca u ogpaHu4umenHume ycnosusi, koumo mpsibea da ce umam 8 rpedsud
npu peanusupaHe Ha YucieHomo peweHue Ha 3adadama.

Basic equations in finite differences describing two phase flow
movement in porous media.

I. Antonov M. Angelov L. Elenkov M. Mihailov  A. Terziev S. Antonov

The system of partial differential equation describing movement of two phase flow in
porous media is given in finite differences. The Dufort — Frankel scheme in finite
differences here is used for disretization. Some boundary conditions should be considered
by realizing of numerical solution.

OuckpeTnsaumoHHa cxema.

YpaBHeHUATa, ONWCBalUM [OBWXKEHMETO Ha [ABydasHO CTPYMHO TeyeHue BbB
dunTpupalla cpefa, 3aefHo C ypaBHEHUsiTa Modenupaluy TypOyneHTHoCTTa, MoraT aa ce
cBefaT A0 eHO 0bLI0 XapakTepUCTUYHO ypaBHeHVe OT Buaa:

oz oz . 0
A+ B =CoS+D (1)

Ox oy oy
kbaeto Z, A, B, C, D ca npuBeaeHv NpoMeHNMBI 1 BEMNUYMHM, CbrmacHo Tabnuua 1.

YpaBHeHVsITa 3a HENpeKbCHATOCT Ha dasuTe (2) u (3) n ypaBHEHMETO 3a HansraHeTo
(4) ce peluaBa OTAEMHO CbC CbOTBETHU CXEMM B KpaHW Pasnuku.
J

v, 1 o)

=0 (2)
ox oy

ou, 1 G(prj)
ox +F oy

0 ©)
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XapaktepuctnyHoTo ypaBHeHue (1), ypaBHenuaTa (2), (3) n (4) ce npusexgat B
ypaBHEHUSA B KpavHW pasnukv. M3nonsea ce siBHa M BMHAry ycTondMBa cxema OT Tuna Ha
[odopT — PpaHken [1].

Tabn. 1
Z |A B C D
_ - ~1—=(»V»)-
7| s | -2 e )
X yUp P ay .Sc’ Sct o aﬁp
-y.p =
;)
_ - — -— = 0= - - - _
Ug yngg yngg ;(y-ngtg) ypgl)tg —ny
- a - —
y-PpVp - ;(y-ppvtp)—
Up | »0pUp | _3,, 0p, VP pp V.Fx
Se, oy
P 0 0 0 F,
Yy
—— o == v - - | w (%j _
= | T 7 P Vg——| yp,— FgIg
Kg | ypgUg | 7Pe7 8 oy V-Pg o Utg+1+ZO-th dy
O —y.pg.<6‘+6‘p)
e
— o 255,20 Gyt g | | T2 -
- o, Vp——=|yp,— || vp+ L
Kp | ypPpUp p P ay Po, p 1+ 74 g oy
Ok —V-PgEp
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—— = A= v - Cavpgi— . — ——

— - 7 PoVeg——|yp,— —— U 8 0G-p, D

£ y.pg.Ug Y-PgV g ay(ypg O.EJ y.pg__g Ke VG = pg yPy
&

BvabT B kpaliHM pasnuku Ha TE3U ypaBHEHWS € CreaHusT:

J_}i,./'/Bgiv.ngiJ _-)_}i,,/'—Zﬁgi,j—ZVgi,j—Z )_’,/ + )_/i,_,'-l — — —
== -[,Dg,-,_,-Ug,-,j ~Pa2Ugia;t

2H 8K (5)
+ Il_)gi,j—lUgi,jfl - ﬁgifZ,jflU gi*lj*l:'
J_}i,jﬁpi,iji,j _)—}i,j—Zﬁpi,j72Vpi,j72 _ _-)_)i,j +J—}i,j—1 .|:— i U g _,5 . U L+
2H 8K pi,j — pLJj pi P W] (6)
+ ﬁpi,j—lUpi,j—l - ﬁpi—Z,j—lU pi—Z,j—l]
ﬁ+1, j+1 _ﬁ+1, i =
as P —/ :Di+1,j+1 (7)
E, E; E Eg
ij = Flzi—Z,j + Flzi—l,jJrl +Fizi—l,j—l "‘Fl (8)
KbOETo:
Vo= )_}i,j—Z /Bgi,j—z 7 H()_/ll _)_/iv.i—l) — 7 — U
[ A — @27 g = [ i gi,j — Pai-2,jY gi-2,j
yi,j pgi,j 'yi,jpgi,j (9)
-:[_)g[,j—lﬁg[,j—l + ,Egi—z,j—llj gi—2,j—1:|
— )_’ij—z ,5pi j-2 = H(J_’i,j _yi,j—l) - 7 — 7
yooo=2bmereizey o 0 W s g = o U —
pi,J yi’j :sz',j pi,j-2 4K-)_’i,j:5pi,j [ pijY pij ~ Ppi-2,jY pi-2,; (10)

Pi jaUpi,ja + Ppi-2, iU pi-, j—1:|
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Ay Gy _ Ay Gy
W2k om? 27 2k m?
_ G B, _ G B,
T g2 2H YT g2 2H
Eg :Di—l,j (11)

BbBegeHOTO xapakTepuCTMYHO ypaBHEHME MO3BOSMSBa fa Ce CbKpaTu BpemeTo 3a
nauncnutenuuTe npouegypu. C nocnepoBaTenHOTO 3amMecTBaHe Ha 7 ce nony4asa
Luenus CrekTbp Ha TbpCeHUTe napameTpu: y, Up, Ug, Kg, Kp n . C Taka
onpegeneHnTe CTOMHOCTU C ypaBH. 5+7 ce usdncnasar Vp , Vg np.

Mo TO3M HauMH, 4Ype3 U3YUCIIABAHETO Ce MoJlydaBa MbiiHATa XapaKTepucTuka Ha
ABydasHaTa TypbyneHTHa CTpys BbB ountpupalla cpesa.

OrpaHnunTenHu ycnosus.

PelweHneto Ha 3agayata 3a pasnpocTpaHeHWe Ha [AByda3HO TeyeHne BbLB
duntpupalla cpega crnegHuTe orpaHnYnTEenHN YCnoBus:

1. [OdnameTbpbT Ha YacTuuuTe npuMecu Dp TpsbBa ga e BWHarM no-mManbk OT

nnoLuTa Ha nopuTe BbB oMnTpupallaTa cpeaa:

4f,
n
D, (12)
Vg
2. Konn4ecTBOTO Ha NpuMecH yTaeHu B Mopbo3HaTa cpega He 6uBa Oa nMpoMeHs
YYBCTBUTENHO HEMHUTE XapakTepucTkn. ToBa M3MCKBaHe BOAW 4O 3aBUCMMOCTTa:

6w, (13)

3
D, —

Kbpeto: f,, - nnow, Ha eanHnYHNS OTBOP B cpeaaTta, w,, - obem Ha dunTpupaliarta cpeaa,
a - obeMHa KOHUEeHTpauusi, onpegerneHa ¢ n3pasa:

a= & (14)
Pp
BnarogapHocTu

Paspabomkama e ¢puHaHcupaHa o doe. Ne BY — TH 107/20052. kbm ®oHO ,HaydHu
uscrniedsaHus” Ha MOH
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