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Nowadays, many different fluids in different applications such as in food industries 
and energy distribution systems show a non-Newtonian behavior. In order to simulate this 
behavior, various approaches exist but are not fully implemented in a simulation program. 
One of the problems with these kinds of simulations is the lack of compatibility with ex-
isting models. This makes the modeling very time consuming. 

Non-Newtonian fluids are fluids in which the viscosity changes with respect to the ap-
plied stress. Many available fluids can fully or partly be described by Ostwald-de Waele 
relationship. In this paper, a simple approach is shown that provides a general set of equa-
tions which can then be used to model both Newtonian as well as non-Newtonian behav-
ior of fluids according to this relationship. Since the implementation is in the base mod-
els, existing components can be easily used to simulate non Newtonian fluids without 
sacrificing the simulation times. 

This is done by adding a new function to describe the flow behavior index which rep-
resents the degree of non-Newtonian behavior in each fluid in the base medium model in 
Media library in the standard library. The equations for the calculation of pressure drop in 
the flow model are adapted to use the new flow behavior index function for calculation of 
pressure drop for both Newtonian as well as non-Newtonian fluids in the same model ac-
cording to [1] (see Figure 1).  

 
Figure 1: Comparison between different pressure-drops in fluids with different 

flow behavior indices 
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