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In this report, we consider a mathematical problem arising from the fluids
by applying a thin coat of special area to a body to be protected. The body
is assumed to be a 2-Dimensional smooth and bounded region denoted by §2;.

The thin coat occupies the region

Qy = {z € R*\ Y|d(x) < §} where d(z):= dist(z,Q) = min |z —y|, (1)
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where § is the thickness of €2y satisfying § < 1.
We study the Stokes fluid in the coated body
o 6
8_1; — div(AVW’) + Vp’ =0, in Q,
dive’ =0 in €, (2)
U |i—o = u(z), u’laq =0, for t >0,

where u° and p° are the velocity and the pressure of the fluid respectively. A is
a 2 X 2 matrix, which is positive and symmetry. It is assumed that the interior

body €2y is homogeneous , namely,

Alx)=1= <O 1) , Vo e . (3)
Within the coating 25, we assume the tensor A takes the form
Alx)v =ov, A(z)r = pur, Vo € Qy, (4)

where o and p are positive constants, v = Vd(z) is the unit normal vector and
7 L v is a unit tangent vector.
Our goal is to find the behavior of 4, p’ as § tends to zero. We

also want to find out the boundary conditions of the effective model.



