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UNSTEADY FLOW OF POWER LAW FLUIDS
N POROUS MEDIUM WITH DOUBLE POROSITYY

Bai Donghua
(Sichuan University)
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1. Introduction

" 1In this paper,we consider the system of nonlinear partial'differe:nrial equations of

the form
e TR ST b Pl 1)Y= (Fup) — FCu) ) e T e R ()

A system of type (1. 1) arises in the unsteady flow of Mon-Newtonian fluids in porous
medium consisting of two components. Acoording o the argument as in the works [1,
27, the system (1. 1) can be obtained from the modified Darcy’s law in the absence of
the yield stress in one dimensional space. In this case the modified Darey’s law gives the
relation between the velocity and pressure of the fluid as following
il
TJ=(—"'%'§_E)"1. s gl
We are interested in the following initial-boundary value problem related to Sys-

tem (1.1}
aui m i—1 . .
o= = EC(u)™, +(— 1) (f(u,) — fG)), in H

(I w,(z,0) = () z =0

% | im0 = ¥ ¢ >0 (=)
where H= (0,402} X (0,+e=o),n Lk (i=1,2),m and uare the real numbers with a;
=0,k >0 and m=>1,the function fe ¢'(R) and the functions u,(z) (1=1 . 2) satisfy
the hypotheses: i (z) are non-decreasing and Lipschitz continuous functions on R, and
lim u,(x) = & = const. with u< & <+ @ 12

o

Definition 1.1 A paz of functions Lay 1} will be called o woak solution of Problem
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(I) if it satisfies

(i) u(x,t) are bounded and continuous on H and w,(0,8) =u,u<w,(z, ) =a(i=1,
2);

(i) wu (z,t) are nommegriive and bounded on H

(#) u, € LL (H);

@ [ aag— b gt (= D7 () —F )t

I

L
— | aapde

o T
B

[
1

=10 (i=1,2) a3

%

for any Dﬂxﬂ{rli+mrﬂi%{31{+m amd for all W{EI%’!]']{{ID }IL:I :"{{f’c] !i'lj:]' (2
=0y,

In Section 2,we shall show the unigueness of the weak solution of Problem (I).In

Section 3, we shall establish some estimates for the solutions of the approximate problem

(1%). Those estimates enable us to prove the existence of Problem I in Section 4.

2. Uniqueness

Lemma 2.1 ILet f& C'(R) and f be nonneqative and nondecrensing funciion. Then for
any veal manbers aand b(i=1,2) the following inequality holds

JCa ,bya,,h;,)

= [(fla) — F (b)) — (Fla) — (FB)I][Caz — 80" — (ay — )7 ]

s .
where g* =max{g,0}.

Proof If (@, —b, )" =0or (a,—b,)" =0, for example, (a,—b,)" =10 and (a,
—b, )" =0, namely,a, =b,and a,<_h,. By the intermediate value theorem and ) 1
we have

J = Ef":ﬁ':)(ﬁz = B F 18 Y edy — b]j]{'ﬂz — b)) =0

Hence we only need to prove this lemma in the case when (a;—5,)7 >0, i.e. ,a,.>b,
(3=1,2).8ince J(a,,b a5,b,) =J(a5,b538,,b,) ,we can assume i

Case 1 b,<_b,. We have a,=>a, b, =>b,. Therefore,by f =0,

J = [f{ﬂz} — g layk ..f'::bl) % .f(bz}][{ﬁz e T i i E’z}] =0
Case 2 b,—b, and a,—b, =20, —b,- We have '

Ji= |:{ﬂ:3 — szj;f(ag + #¢a, — b,))d0 — {a; — i‘:l)Lf'{b] + #(a, — .hl)].:w}

» (g — by — a; + b))
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