
Summary

Although the ow of a large number of uids can be described by the Navier-Stokes equa-

tions, many uids do not satisfy these equations. One calls these uids non-Newtonian

uids. Examples of such uids are: polymer solutions, molten plastics and paint.

Some of these materials are not only viscous, but also possess elastic properties and are
therefore called viscoelastic materials. In the past decades a large number of models have
been developed which ought to describe these materials. However, solving the system of
equations turns out to cause a lot of problems when the elasticity of the material becomes
important in a given ow.

In this thesis a class of di�erential models is considered. Special attention extends to the
newly introduced time derivative: the convected time derivative. This time derivative
possesses some properties which the di�erence quotient, which approximates this deriva-
tive, in general does not possess. Therefore a time discretization is developed which does
possess these properties. In the approximation of the deformation gradient use will be

made of the MCSH approximation.
Then the structure of the set of partial di�erential equations is examined. On the basis
of this structure a numerical algorithm is developed which preserves this structure as
much as possible. The Maxwell model has been chosen, because this model contains
only two independent parameters, the Reynolds number and the Deborah number. The

performance of the algorithm is studied for various values of the Deborah number at which

the Reynolds number is kept �xed.
This algorithm is applied to the ow of a viscoelastic uid through a contraction, in
which the uid from a broad channel suddenly ows into a narrower channel. This ow

is calculated by a transient algorithm, which produces reliable results up to a Deborah

number of 11, after which the problem becomes ill-posed. In comparison with calculations

reported in the literature, a high Deborah number is attained.
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