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Abstract

In this thesis the two-fluid (Eulerian/Eulerian) formulation for dispersed two-
phase flow is considered. Closure laws are needed for this type of models. We
investigate both empirically based relations, which we refer to as a nongranular
model, and relations obtained from kinetic theory of dense gases, which we
refer to as a granular model. For the granular model, a granular temperature
is introduced, similar to thermodynamic temperature. It is often assumed that
the granular energy is in a steady state, such that an algebraic granular model is
obtained.

The inviscid non-granular model in one space dimension is known to be
conditionally well-posed. On the other hand, the viscous formulation is locally
in time well-posed for smooth initial data, but with a medium to high wave
number instability. Linearizing the algebraic granular model around constant
data gives similar results. In this study we consider a couple of issues.

First, we study the long time behavior of the viscous model in one space
dimension, where we rely on numerical experiments, both for the non-granular
and the algebraic granular model. We try to regularize the problem by adding
second order artificial dissipation to the problem. The simulations suggest that
it is not possible to obtain point-wise convergence using this regularization.
Introducing a new measure, a concept of 1-D bubbles, gives hope for other
convergence than point-wise.

Secondly, we analyse the non-granular formulation in two space
dimensions. Similar results concerning well-posedness and instability
is obtained as for the non-granular formulation in one space dimension.
Investigation of the time scales of the formulation in two space dimension
suggests a sever restriction on the time step, such that explicit schemes are
impractical.

Finally, our simulation in one space dimension show that peaks or spikes
form in finite time and that the solution is highly oscillatory. We introduce a
model problem to study the formation and smoothness of these peaks.
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