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AHHoTanus. Pabora nocesiieHa pacCMOTPEHHIO HAYaIbHO-KPAeBOH 3a/1auu IS CH-
CTEMBI YPaBHCHHUM, OMHUCHIBAIOIINX JABH)KEHUE BI3KOH HECKUMAEMOH JKHIKOCTH B a0COJTIOT-
HO TBEPIOW MOPUCTON cpene. PaccmaTpuBaeMas cucTeMa JOIOIHICTCS ypaBHEHUEM TUd-
(dy3un IpuMecH B IOpax TBEPJOTO TPYHTA U YCIIOKHSIETCS. HAJTMYUEM YPaBHEHUS JIBVK CHHUSI
B caMoM BozoemMe. [I10THOCTh mpuMecH 3aBUCHT OT ee KOHIEHTpaluuu. BeiBoasTCs Makpo-
CKOMMYECKHE aHAJIOTH MCXOTHBIX MUKPOCKOITIMYECKUX YPaBHEHUH.

KawueBsle ciioBa: ycpennenue, cucrema ypaBHennii Crokca, nuddysusi, ypaBHeHHe
KOHBEKIMH-T1 () Py3uu, METO] aCHMIITOTHIECKUX PA3TIOKEHUH.

ITocTanoBka 3agauu

[ponecc nquddy3uu mpuMecH U3 BoJoeMa B IMMOPUCTHIA TPYHT OyZeM pacCMaTpHUBaTh B 00JaCTH
Q" (Bomoem) u Q (mopucras cpena) (puc. 1), pasaeneHHbIX obmmei rpanuieit SO.

© l'amerieBa O.A., 2017

Puc. 1. uddy3us npumecu u3 BogoeMa B TPYHT
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B Hamem ciydae Q € R” ectb orpaHHYeHHast 06/1aCTh, 00pa30BaHHAs C MOMOIIBIO IEPUOTHIEC-
KOT'0 IOBTOPEHUS sTYeKH eY, rae € > () — MaJIblil TapaMerp,

Y=Y, 0¥, uyuwoY,Y =(0,1)x(0,1), Y =(0,e)x(0,¢),
rae y = GY mGY — JIMTNIIIMIEBA TPaHUIa MEXITY MHOXKECTBAMU Y uy.
IIepe3 Q; # 0003HAYUM TEPHOAUYECKOE MOBTOPECHUE 3neMeHTapH0H sueiikn &Y f, a 4epe3 Q.
repuoaudeckoe nopropenue Y. Torma

Q=05 0vQ;uT”, tnel* =0Q% NoQy,

a obmacThb Y, okpyxeHa 00J1acThio Y, (puc. 2), To ecTh Y, oY =@.

f

Puc. 2. DnemenTapHas siueiika

JBr>xenue npuMecu B Q° ripu ¢ > () omuCHIBaCTCS CTAIIMOHAPHOW CUCTEMOMN YpaBHECHHUS:

V-P, +p(c)e=0, P,=a,D(xv)-pl, (1)
V.v=0, 2
@+V-V0=XDAC, 3)

ot

e p(c’) =p, +08c¢(X,t); & — NONOKHUTENbHAS NOCTOSHHASA; P , — Oe3pasMepHast MIOTHOCTh KUKOCTH,
COOTHECEHHAs! K INIOTHOCTH BOJIBI Py; O, — KOO PUIMEnT BA3kocTH; D(X, V) — TEH30p HANPSIKEHUH; p —
nasnenue; I — emuHMYHAS MaTpuia; ¢(X,t) — KOHIEHTPAIUs TPUMECH; € — SIUHUYHBIA BEKTOP CHIIBI
TSOKECTH; A , — Koddduiment muddysun; o, — koddurment Bszkoctn npumect V(X, 1) = (1 (X,1),,(X,1)).

JIBrm>KeHHEe MPUMECH B TIOPUCTOM cpejie (2 OMMChIBASTCs YpaBHEHUEM Hepa3phIBHOCTH (2), ypaB-
HEHHeM OallaHca

V-P+p(c)e=0, P= xaoch(x,va) -pl, 4)
W ypaBHeHHeM AU (y3un MPUMECH

oc’
ot

+v©-Vc' =k, Act, %)

rae p(c) =x"(p, +3c*(x,0).
Ha o01ueit rpanune S° = 0Q N 6Q° npu ¢ > 0 BLITIONHSAIOTCS YCIOBUS HEMPEPHIBHOCTH

lim v(X,£) = lim v*(X,?), (6)
X=X X—>X
erO xeQ)

lim P, (x.0) n(x") = lim P(x.0)-n(x"),
et o
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0 0
rie n(x") ecTb BekTOop HOpMasu k rpanune SO B X' € S°.
3ajgaua 3aMBIKa€TCS TPAaHUYHEIM ycioBueM Helimana ma S' BHemHe#l rpaHunsl oGnactu

0=0"US"UQ npur>0

P(x,t)n=-p %(x,1)n, (8)

I‘paHI/I‘IHBIMI/I YCJIOBI/H[MI/I
Vi(x,0)=0,xe 8> =S\ S x>0, 9)
Vei(x,0) m(x)=0,x e S> = S\ S, x e, >0, (10)

1 HAYAJIbHBIM YC.HOBI/IeM
c(x,0)=¢,(x),xe QU S’ (11)

B (1)—~(11) xapaxrepuctuyeckas yHkuus y “(X) odmactu 2} 3amaeTcs BbIpaKEHHEM

(%) = g(x)x@,

rae ¢(X) — xapakrepucTuueckas (GpyHKIUS Bomoema; y(y) — XapakTepucTudeckas: QyHKIHS sTueHKN };f
B €IMHUYHOM KBajpate Y.
U nycte

o
. _ . | —
limo, (€)= 1y, lim— = ;.
g0 e—>0 &

Lenpro nanHO# paboOTHI SBISETCS MOMYYCHUE YCPETHEHHBIX aHAJIOTOB ypaBHeHUH 3amaun (1)
(10) mns cimyyas, xorna p, =0 u 0 <p, <oco. [lns 3TOro0 nepeiaem K npeneny npu € — 0.

peanonoxum, aro S' — wacts ocu {x; = 0}, e = —e,, u, uro 06macTs Q — MOAMHOKECTBO
TOMyNpoCTpaHcTBa {x; < 0}. Boee TOro, mpeamonoKum, 910 S? — 3T0 IIaKas IOBEPXHOCTH U B HEKO-
TOPOH MaJloll OKPECTHOCTH IIIOCKOCTH {x; = 0} onpenensercs kak ®(x,, x,) = 0.

OyHKIHIO p° TAKIKE TOTOKHUM TIIaIKOM:

0
J, (VP00 F 41950 P)dsdr =P < oo
Or ot

Omnpenenenue 1. Tpoiika ¢pynxyui {v°,c*,p°} makas, umo
ct e Lz(Qj)mW;’o(Qj),

p8 € Loo (QT ): VE: D(X, Va)a
(C+1=Ox;)D(x,v*) e L, (Qr),
HazbIBaeTcs 0000meHHbIM pemenneM 3aaadu (1)—(10), ecau oHa yIOBIETBOPSIET YCIOBUIO HEPa3phIB-

Hocty (1) mouru Berony B Q, = O % (0,7'), rpannunbM ycaoBusaMm (9), (10), nagansHoMy yciosuio (11) n
HWHTErpajgbHOMY TOXKIECTBY

JQT ((CP; +(1-C)P):D(x,0) +V - (¢p") —P(c*)e - @)dxdt = 0 (12)

JUISL TFOOBIX CONEHOMNANBHBIX @(X,?) =0 NpH S M TOXKIECTBY
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€

T Saw € aw & _
LJQ7[C E_Vc o v-oa,Ve 'V\IljdXdl— —_[ngco(x)w(x,O)dx (13)

JUTSL IPOW3BOJTBHON T IKoH QyHKIUH (X, 1) =0npu ¢ =T

B roxnaectse (12) p(c) = (C+(1-8))p,, a {={(x) ecTh XapakTepucTHIecKas QyHKIHA 00IacTH
Q'8 Q.

Teopema 1. Qyuryuu {v°,p°,c"} asnsomes obobwennvim pewenuem zaoaqu (4), (5), (9)-
(11), ecnu cnpasediusvl oyeHKuU:

0<c'(x,0)<1,xeQ,1>0, (14)
ITI |Ve® P<Ce’ (15)

0 Q/i - i
jQ|VVS(X,t])—VVS(X,t2)|2 dx<C|t,-t, |, (16)

rne C — He 3aBUCAINAs OT & KOHCTaHTA.

Teopema 2. Ilycmb 0606w ennvim pewenuem 3adauu (2)—(11) sensromess gynxyuu {v°,p°,ct},
mozoa

I) npu € — 0 cymecTByeT Takas MOANOCIENAOBATENbHOCTD, YTO:

1) {v°} cxomurcs cmabo x v B L,((0,7);L,(Q));

2) {V-v*} cxonutes cnabo x V-v =38 L,((0,7);L,(Q));

3) {p°} cxomutcs cnabo k p B L,((0,7); L,(Q));

4) {c*} cxonutcs cnabo k ¢ B L,((0,T); W, (Q)) u cubro B L,((0,T); L,(Q)) k GynKimu c;

II) dyaxuuu {v,p,c} SBISAIOTCS 000OIIEHHBIM PELICHUEM CIEAYIOMEH «yCpenHEHHON 3a1a4n

v=—B(—LVp+pe), (17)
0 m

V.v=0, (18)

p(c)=p, +3c) (19)

m% +v-Ve=a,V-(B“Vc) (20)

U1 CKOPOCTH V, JIABJIEHHS p M KOHLIEHTpaluy npumecu ¢ B oonactu QU Q° pu ¢ > 0, J0NONHEHHO#M
I'paHUYHBIMU YCIIOBUAMU

v(x,1) =0, 21
Ha S? ¥ Ha4YaJIBHBIM YCIIOBHEM
Oc
— =0, 22
n (22)
c(x,0) =¢,(x),xe Q. (23)

B (17)~(23)

m={Xy = Lx(y)dy

ecTh opUcTocTh; B M B — cMMMETpUYHbIE W TIONOKHUTEIBHO ONMPEIEIEHHBIE TIOCTOSHHBIE MATPHIIBI,
BhIYHCIIsIEMbIE Jaee 1o popmyam (41) 1 (51) cooTBETCTBEHHO; N — €MMHUYHBIN BEKTOP BHEIIHEH HOPMAJIH;

I1I) npenenbHOE TAaBICHHUE p KUIAKOCTH B 00JIaCTH Q° cosnanaer npu ¢ > 0 ¢ THAPOCTATHICCKUM
JaBJICHUEM
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px,1) = p'(t)= pyx; = py(X,1). 24)

Hoxa3aTeabcTBO Teopembl 1 paccmarpuBaercs B [1, c. 118].

JlokazaTresibcTBO TeopeMbl 2. JlokazaTenbcTBO CUIIbHOW cxomumoctu ¢yHkuuit ¢© B L,((0,7); L,(Q))

crenyer u3 oneHok (14), (15), ypaBuenus muddysuun (13), 1eMMBI 0 KOMIIAKTHOCTH [3; 4] U CBOMCTB

COOTBETCTBYIOIIMX MTpofoibkenni [2]. Cnabas cxomamocTs {p°}, {v°} u {V-v®} crnenyer u3 oreHku (16).
Tak kak ycpenHeHne Moaenu Auddy3un nmpuMecH U3 BojoeMa B aOCOIIOTHO TBEP bl MOPUCTHIM

TPYHT Ha TEKyLIHI MOMEHT SIBJISIETCSI 3aja4eii HepeleHHOH, poBeneM GopManbHoe yepeaneHue. s

3TOTO TPENCTaBUM

v® =V(x,§,t)+...,
€
. X
¢’ =c(x,t)+eC(x,—,t)+K,
€

pt= P(X,E,Z) +.,
€

rae V ecth 1-nepuoaunueckas QyHKIUS 10 apTYMEHTY y = X/€.
[Ipu BBIBOJE YCpPEeTHEHHBIX YPaBHEHUH BOCIIONB3YyEeMCS MPEICTbHBIM CBOHCTBOM MHTErpalia

X
jgrcp (x,;,t)dxdt—)J.Qr(Jytp (x,y,t)dy)dxdt

U1 TTIA/IKOH 1-mieproueckoil mo y dyHKuuu ¢(x, y).
[epexons k npeneny npu (1—x*)p® =0, s M000H IaAKOH 1-TIepHOAMYECKOM 10 Yy QYHKIHMH G
MOy 4HUM

i 1 %) p° odxdt =
lglggf%( x)p-odx
“tim [ (1= GNP, ,0) +K )o(x, > )dxdr =
-0 T € € €
= jQT [ A=x(Y NPy H0(xy, t)dydxdt = 0.
[Teperumem P(X,y,?) B BUIE
P(x,y,0) = B (%0%(y).
Torma
P(,1)=(P), = [ 2N B (x. )y =mP,(x,0),

OTKyIIa P(Xaya Z) = l/mX(Y)p(Xa Z)
Onpenenm BekTop-QyHKIHIO @ = A(X,1)P,(X/€), paBHYIO HYJIO Ha rpaHuLe S 1

vy '(p() = 0
HOIICTaBI/IM VS, pg B UCXOAHOC YPAaBHCHUC U pACIIMIICM KaXXI0€ ciiaraéMoe€, rae

D(x,v") = D(x,V(x,z,t)) +éD( y,V(x,z,t)) o (25)

a D(x,p) umeer BUI

D(x,p) = %(Vh(x,n ®<po(§> +<po(§) ®Vh(x,1)) + éh(x,mn(y,(po(g)). (26)
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IIepBoe cnaraemoe NpUMET BUJ

. gau 2 €y . —
hmJ % — € D(x,v"): D(x,p)dxdt =
Q" g

£—0

~lim [ X(X)a;SZ(D(x,V(x,X,t))+lD(y,V(x,X,t))+...j:
T &€ € € € &

1
: (%(Vh(x,z) ®0y()+00( ) ®VA(x.0) + —h(xOD(, g (2)))dxdr =

= uofgrh(xa t)(jyx(y)D(y,V(x,y,t)) :D(y, @ (¥))dy )dxdt,

TaK Kak

lim [ 1) 226" D(x, V(x.1):
>0 T E &
1
: (% (VA @0y + 0, () @ Vh(x.1)) + —h(x.OD(y. (po(z)))dxdt —0, a7

x a,l X
lim X();szD[y,V(x,,t)]:
e € ¢ €

g0 YO

: G (VA(X,) @ 9y () + 9o (2) ® VA(x, t))jdxdt =0, (28)
€ €

1
lim [ x> 0L—;ls,zn( 1,V(x,2,0): (—h(x,t)D(y, ?, (E)))dxdf =
€ € € € € €

-0 YQp

= My Lrh(xa t)(Lx(y)D(y, V(..0):D(, 0, (3))dy el (29)

Bropoe cinaraemoe nipu € — 0 Oyzaer

limL xp°(Vh-@,)dxdt =
T

e—0

= [, APy 0V, 0)- 00 (y)) . (30)

Tperbe ciaraemoe npu € — 0

lim IQszp(c)e @ dxdt = jQ Lx(y)h(x, Np(c(x,0)e(x,1)- ¢, (y)dydxd. G1)

CobpaB Bce crnaraeMble BMECTe, TOIyYUM

Jo, (o6 XD, VY, 00): DOy (V) +
+ Lx(y)P(xa Y, OVh(x,1)-@,(y)dy)dxdt =

= [, e[ p(etx.))e(x.0)-00 )y i, (32)

[lepenumem (32) B BUIE

Lrh(x, DAY D(y, V(X,¥,0)) : D(y, ¢ (¥)) +

FTp(%0)-00(3) =Pl X, 1) 0, (Yt =0, (33)
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PeunTterpupys (33), momyunm

KoV (DY) =—Vp+p(©)e) = V0, ye T, (34)

Cnaraemoe V O(x,y,t) B(34) BO3HHKAET U3-32 OPTOTOHAJIBHOCTH COJIECHOMIAIBHBIX QYyHKIHUHA @,
B L,(Y,) = MHOKecTBY V O CKaApHBIX QyHKUMI 0.
Tenepp nepeliieM K npeaeiny B ypaBHEHUU HEPa3pbIBHOCTU

Igrdivv ndxdt = eriv(v n)dxdt—jgrv -Vndxdt =

T
= jo st(vs -m)ndodt — LTVS -Vndxdt =0, (35)

ISl IPON3BONIBHON IMIaikoi GyHKIMHU 1 = n(x,?). [logcraBus BeIpaxkeHue A v° B (35), momydnm

LTJQ[LfV(X,y,t)dyj V(x,0)dxdt =0, (36)
Peunterpupys (36), momyduM MakpOCKOITHMYECKOE ypaBHEHUE HEPa3phIBHOCTH
V-v=0, xeQ,. (37)
[IpoBens aHaTOTUYHBIE pacCyXACHHS IS TPOOHOH (BYHKIINH
n = eh(x,0m, (We),
MOTYyYHM
V,:V=0, yeY,. (38)

Bynem uckatp pemenue 3agauu (37), (38) B Buze
V= ZV(I)ZM 0= ZQ(I)ZN
i=1 i=1

rmue

z= L (- Lvp+ p(ope).
m

0

a Gynkunu QV, VY ABISAIOTCS pENIEHUAME CIEAYIONIMX [IEPUOINYECKUX 3a/1a4:

() () —
AV?Y-VO"=-e, ye¥,,

\% ~.V(’I) =0, ye¥Y, (39)
v® =0, yey.

Torma

2 2 2
V=>3V72 =3V 2)=Y (V" ®e)z,
i=1

i=1 i=1

YUuThiBaA, 4TO

V=V, = (T (VO @e)), 2= B“U(—;vfa - p(c)e)} (40)

0
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rac
B=) (V" ®e,.)>yf. 41)

CyiecTBoBaHNE €TUHCTBEHHOCTH pelieHud 3aaa4u (39) u cBoiicTBa MaTPUIIbI

2 2
B=2(], V') ®e, =3 V"), ®e, 42)
i=1 i=1
CJICAYCT U3 DHEPTETUYCCKOIo PaBCHCTBA
@) . ) gy, = R V4%
jyfvv VVUdy Lfe,. V. 3)

JemMma 1.3. Mampuya B cummempuunas nonoscumenvHo onpeoeieHHas.
Joka3zartesnbcTBo. IlycTh MOpOroBoe MpOCTPaHCTBO CBSI3HOE U

{=(C,.5)n=m,m,) R’
2 2
z,=2LV"z, =3 V"
i=1 i=1
Torma (42) u (43) naer Ham

(BY)-n= <Zg>yf N, <Zg>yf ‘n= <Vzg 3VZn>y/,,

(BO)=(Vz:Vz,), , nmn (B'0)-L=(Vz,:Vz,), >0.
B npoTuBHOM cilyyae MbI UIMEIH ObI pABEHCTBO
Vz, =0, nm 2z, =A-y+§,

e A eCTh IOCTOSIHHAS MaTPULA, a {, — HOCTOAHHBIN BEKTOp. EC/IN IPHHATE BO BHUMaHKE YCPEIHEHHBIE
rpaHUYHbIC yCIOBHSA Ha Y st VY, caemaem BbiBox, 4To z, = 0. DTO OTHOIICHHE O3HAYACT, YTO

2
S VO =0,¢ F+|C, >0,
i=1

a 3TO HEBO3MOKHO, Tak kKak V' ,i =1,2 ecTb nuHeiiHas He3aBUCHMas QYHKIIHS.
AHaNOTHYHO MPOBE/IEM yCpenTHeHHe KOHBEKTHBHOTO ypaBHenus auddysuu (5). [IpounTerpupyem
Y yMHOXHM YpaBHEHHE Ha TPOU3BOIBHYIO TIIAJKYI0 QYHKIUIO & = 0mipu ¢ =T

€ € aé € awg € — €
JQTX (¢ =V =g —a,Ve dvde = —jQSX &y dix. (44)

[IpounTterpuposas (41), BBIBeneM MaKpOCKOIITYECKOE YPaBHEHUE TSI KOHIICHTPAITUH

m%+v (Ve +{V,C)y )= apV-(mV,c+(V,C)y ) )

C COOTBETCTBYIOIIIUM I'PaHUYHBIM U Ha4YaJIbHBIM YCJIOBHEM

Qe _ 0, xe S, c(x,0)=mcy(x).
on
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Hanee, B3sB B KauecTBe MPOoOHOHN GyHKIMHU B (5) QyHKIHIO BHIA

& = 85, (%,0),(¥e),

MMPOBEAEM aHAJIOTMYHBIC PACCYKIACHHUA

€ € 6 .
lim er c a—fdxdt = lim fQTx(g)(c(x, )+

£—0

+ sC(x,S,I) +K )~s%(x,t)§l (S)dxdt =0, (46)

lim [ x°Ve® v Edxdr = lim [ 1(CHV c(x,0)+&V,C(x,>,0) +
-0 ¥Qp e>09Qp g ) ’ €

+V OV +EV(X 2, 0) +K ) - €8, (X, 0)E, () dxdt=0, (47)
: € € €
lim [ o, x"Ve - VEdxdr =
£—09Q7p
X X X
= j ap X (VY ,e(x,0)+V C(x,—,1) +&eV C(x,—,1)) X
Qr € ’ ’ € ’ €
X X
x(eVE)(x,1)VE, (g) +& (X, 1)V E (g))dxdt =
X
- [ [ [Lsx @V e(x.0) +vyC(x,y,z))~vya.()dyjéo(x,ndxdz, 48)
T €
lim [ "¢, o dx = Tim [ 2()ey (X, (X.0)E, (y)dx. (49)
P RE 0> Ir=0 P RE € 0 0 > 1
Tlocne PEUHTErPUPOBAHUSA ITOJTYYUM MUKPOCKOIIMYECKOC YPABHCHHUEC IICPCHOCA KOHIICHTPAIllUU
V, (Ve+V C)=0, ye¥,. (50)
Takum oOpazom,

2
mVe+(V ,C) v, =B Ve = [ml + (Z(V},C(”(y»yf ® e,.)JvC

i=1

2
B = ml+(3(V,CO(y), ®e)=ml+B, (51)

i=1

YepenHeHHOe KOHBEKTUBHOE YPaBHEHHE IIPUMET BUJI
o o ©
m5+B v-Ve=V-(a,B""Vc). (52)

IpenensHoe maBnenue p xunkocTd B odmactu Q° coBmanmaer npu 7 > 0 ¢ THAPOCTATHYECKHM
naBiieHueM (24).
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Abstract. The paper is devoted to the study of the initial-boundary value problem for a
system of equations describing the motion of a viscous incompressible fluid in an absolutely
rigid porous medium. The system under consideration is supplemented by the equation of
admixture diffusion in pores of hard soil. The process is complicated by the motion in water
reservoir. The admixture density depends on its concentration. Macroscopic analogs of the
original microscopic equations are derived.

The process of admixture diffusion from a water reservoir into a porous soil is considered
in the region Q° (water reservoir) and Q) (porous medium), separated by the common boundary
S°. The fluid motion in Q° for # > 0 is described by the stationary system of the Stokes
equations and and fluid motion in the porous medium Q is described by the continuity equation,
by the balance equation and the admixture diffusion equation, where v(X,?) = (v,(X,1),v,(X,?))
is the velosity of admixture, p(X,?) — the pressure, ¢*(x,t) — the admixture concentration,
D(x, v) — the stress tensor, I - the unit matrix, o, — the fluid viscosity and %, is the diffusion
coefficient.

On the common boundary S° = 0Q n 6Q° for ¢ > 0 we have continuously conditions that
remain valid both for velocities and for normal stresses. The problem is closed by the Neumann
boundary condition with appropriate boundary and initial conditions.
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Definition. 4 triple of functions {v* c* p°} is called a generalized solution of the problem, if
it satisfies the continuity condition almost everywhere in O, the boundary and initial conditions,
and the integral identity

J, (@@, +(1-0P):D(x.0)+V - (gp")~P(e)e- @) =0,
Be) = (C+ (1= -

for all ¢ such that ¢(x,7)=0 on the boundary S’.
Theorem. Let the functions {v® p®c®\ be a generalized solution of the problem. Then.:

1) from the sequence {e >0} one can select a subsequence such that for ¢ —0:

a) {v°}converges weakly to v in L,((0,7);L,(Q));

b) {V.v*}converges weakly to V.vy in L,((0,7);L,(Q));

¢) {p°}converges weakly to p in L,((0,7);L,(Q));

d) {c*}converges weakly to the function ¢ in L,((0,T);W,(Q)) and strongly in
L,((0,7); L,(Q));

2) the functions {v,p,c} are a generalized solution of the following problem:

1 1
v=—B(-—Vp+p(c)e), p(c) = [p, +3c),
Ho m
V.-v=0,
oc _ ©
m5+ v-Ve=0a,V-(B*“Vc).

The problem will be called the homogenized model.
3) The limiting pressure p of the fluid in the domain Q° coincides with hydrostatic
pressure for ¢ > 0

p(x,0) = po(t) —PrX3 = Do(X,1).

Key words: homogenization, Stokes equations, diffusion, convection-diffusion
equation, asymptotic expansions method.
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