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Computational Fluid Dynamics (CFD) tools can be used to improve the design of industrial 

equipment avoiding the use of empirical correlations. In the pulp and paper industry it is very 

common to base the design of industrial equipment on empirical correlations that have 

limitations which, usually, lead to oversized and low efficiency equipment. 

 

The present study investigated the turbulent flow of concentrated Eucalyptus pulp 

suspensions in pipes using the commercial software Ansys Fluent for its simulation. A 

pseudo-homogenous approach was followed in this work, considering the pulp suspension 

viscosity a function of shear rate, non-Newtonian behaviour, as obtained experimentally. 

Furthermore, a water annulus at the pipe wall surrounding the flow core was taken into 

account in the model. The CHC (Chang-Hsieh-Chen) low-Re k-ε turbulence model [1] was 

selected to study the fiber suspension flow when a drag reduction effect is present. In the 

literature, only a few studies are dedicated to concentrated pulp suspensions flows. The 

application of low-Re k-ε turbulence models has been presented to study polymers flow but 

not pulp fibers suspensions flow. 

 

Different tests were carried out to investigate the applicability of the CHC turbulence model 

with a damping function adapted from literature [2], where the damping function was applied 

to study the flow of a power-law fluid in a pipe. A series of simulation tests was carried out to 

investigate the influence of some constant parameters in the damping function, on the 

numerical results.  

The model parameters were tuned based on experimental information available in the 

literature and then validated by comparing the numerical results for pressure drop with those 

obtained experimentally. The modification introduced on the original CHC turbulence model 

allowed a good correspondence between the velocity profiles reported in literature and those 

obtained numerically. In fact, a different behaviour from that obtained for a Newtonian fluid, 

for the dimensionless velocity as a function of dimensionless distance to the pipe wall, was 

reported in literature for fiber suspensions flow, showing a peculiar S-shaped profile near the 
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wall. 

In the present study, when the velocity profile followed the tendency reported above, a better 

agreement between the numerical pressure drop and the experimental one was obtained. 

Moreover, the drag reduction effect was correctly reproduced by modifying the diffusivity 

term and source-term (non-Newtonian behaviour and damping function). 
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