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complex non-Newtonian behavior, the use of side entering
agitators instead of top entering agitators and the fact that
the agitator may be operated in the transitional regime.

A difficult mixing problem is found in the paper
industries. The paper pulp, which is a suspension of thin,
flexible fibers, exhibits a very complex rheology. As a resuit
of this rheology multiple flow regimes are found in paper
pulp storage tanks. Part of the chest will be laminar; some
parts of the chest are turbulent.

Pulp storage chests can be rectangular or
cylindrical. The bottom of the chest is usually filleted, sioped
and/or curved. Although paper pulp chests are sometimes
equipped with top entering agitators, the paper industry
prefers using side entering agitators.

The curved bottom shape and the side entering
agitator require the use of body fitted grids for CFD
modelling of this type of stirred tanks. The fact that muitiple
flow regimes occur makes modelling difficult since there are
no well tested models for this type of flow available.

This paper deals with the development of a
mathematical model for the flow of paper pulp in stirred
tanks. First the model will be described. The model
predictions will then be compared with experimental results
for a lab-scale tank. Finaily, the model will be used to predict
the flow pattern in an industrial chest.

RHEOLOGICAL PROPERTIES OF FIBER SUSPENSIONS

The rheological properties of fiber suspensions are discussed
by Gullichsen (1985). Figure 1 shows a typical shear stress vs

The computational model _is based on solving the
conservation equations which describe the flow in the tank.
For the mean flow of an incompressible liquid, the equation
for the conservation of mass reads:
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U, denotes the mean velocity in direction x;. Under steady-
state laminar flow conditions the momentum balance is given
by:
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The stress tensor 7, is given by:
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When the flow is turbulent an additional term appears in the
momentum balance for the mean flow:


















