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Abstract

In this paper, we study a stress diffusive perturbation of the system describing a viscoelastic flow. We analyse
the boundary layer which arises near the boundary and we observe in particular that there is no boundary layer on
the velocity at the first order.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

We stidy the asymptotic behavior of the solutions of the Oldroyd viscoelastic model when an additive
coefficient of stress diffusion goes to zero. The problem models the flow of a viscoelastic incompressible
fluid. It is considered on an open and regular dom@irc R® whose boundary is notefl. The nodel
we oonsider contains an additional stress diffusion term which derives from a microscopic dumbbell
analysis, seef]. This perturbation is often present for the determination of shear banding flowi Zee [

For the mathematics study of such a model, the presence of a diffusive term can be interestiBlg, see [
More generally, if for theoretical, numerical or physical reasons we need to add such a term, we prove

* Corresponding address: MAPLY-INSA de Lyon/UMR 5585 CNRS, Centre de Mathematiques, Batiment Leonard de
Vinci2l, avenue Jean Cdlse 69621Villeurbanne cedex, France. Te33 4 72 43 89 16; fax: +33 4 72 43 85 29.
E-mail addresslaurent.chupin@insa-lyon.fr.

0893-9659/$ - see front matter © 2005 Elsevier Ltd. All rights reserved.
doi:10.1016/j.aml.2004.03.015


http://www.elsevier.com/locate/aml

642 L. Chupin / Applied Mathematics Letters 18 (2005) 641-647

here that such an addition does not basically influence the solution. In order to highlight the dependence
in this coefficient of stress diffusios we write the model in the form:

u® + uf - VU® — AU® 4+ Vp® =div o?, divu® =0,
o+ U’ - Vot +g(o?, VU®) + 0° —eAoc® = D), D)
u®(0) = Uinit, o°(0) = oinit,
with Neumann boundary conditions for the stress and Dirichlet for the velocity:
a &
c =0, uw|p =0. (2)
on |p

Moreover, the bilinear functiog(o, Vu) is defined by:
g(o, Vu) = —W(Uu).0c +0.W(u) — a(D(u).c + 0.D(u)), ac[-1,1],

whereD (u), W(u) respectively represent the deformation and vorticity tensors.

It is known that such a system admits a solution ($&6]). Our goal is to describe the behavior of
this solution(u®, p°, o®) when the \scositye goes to zero. We show that the solution converges strongly
in L? (and in fact in any space which the boundary conditiaa®|, = 0 does not appear) towards
(Ug, Po, 00), lution of the system without the stress diffusive term:

dtUg + Ug - VUg — AUg + V pg = div oy, divug =0,
000 + Ug - Voo + g(0g, VUg) + 0o = D(Up), (3
Uo(0) = Uinit, 00(0) = oinit, Uolr = 0.

There again,tiis already shown that such a system admits a solution &8¢ 1]).

To recover the boundary condition EQ) (on o, the sdution of Eq. (L) oscillates very quickly close
to the boundary converging toward E@).(Here, we analyse the above-mentioned generated boundary
layer. Previous studies have already been undertaken on such phenomena but in different physical case
see [1,9,10] or [13]. It is known in particular that if the boundary is characterigti€.n|» = 0) then the
size of the generated boundary layer is of orger

2. Statements of the results
The main esult is the following

Theorem 2.1. Assume Wi € H*(2) verifiesdiv (Uint) = 0 and Uni.n|r = 0, and oinir € H*(12)
then there exists & 0 and two functions Re L>=(0, T; HX(£2 x RT)) N L%(0, T; H%(2 x RT)) and
XY € L*®(0, T; H%(?2 x R*)) such that, ori0, T] x {2, wehave

u®(t, X) = Uo(t, X) + Vew(t, X),

p°(t,X) = po(t, X) + /&P (t, X, @> + Veq(t, x),
Ve

o’(t,X) =oo(t,X) + /e X (t, X, @> + Vet (t, X).
NG

whered(x) represents the distance fromex {2 to the boundary". The ftinctionsw, g andr verify:
w e L=, T; HY(2)) N L%(0, T; H3(2)),
qeL>0T;L%R)NL%0, T; HY()),



Download English Version:

https://daneshyari.com/en/article/10678441

Download Persian Version:

https://daneshyari.com/article/10678441

Daneshyari.com


https://daneshyari.com/en/article/10678441
https://daneshyari.com/article/10678441
https://daneshyari.com

