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Introduction
The blending of different materials is an important process 

in many industrial applications. In particular, in polymer 

industry, where a good mixing is essential to guarantee 

appropriate and uniform characteristics of the finished 

product. The Cavity Transfer Mixer (CTM) is mounted 

downstream of classical extruders in order to improve 

distributive mixing.[2,3] The inner part rotates, whereas the 

outer remains still, while a pressure load pushes the fluid 

downstream. 

Figure 1: Both the outer stator (left) and the inner rotor (right) are 

provided with staggered rows of hemispherical cavities.

Objectives & Approach
The goal of the project is to support the device optimization 

by developing a mathematical model of the CTM able to 

assess the impact of geometrical and functioning variables 

on mixing.

A finite element flow solver provides the transient velocity 

field, which is used to analyse mixing by:
✔ tracking fluid elements in order to visualize mixing and 

transport processes,
✔ implementing the mapping method in order to predict the 

concentration field evolution.

 

Results
Flow and mixing simulations reveal that the mixing driving 

mechanism is the material shuffling between the cavities.

Figure 2: Simulated axial velocity (left) and viscosity (right) for a shear 

thinning fluid inside the CTM.

Results 
Tracking thousands of particles flowing through the CTM, it 

is possible to compute the residence time distribution, see 

Fig 3.

Figure 3: Residence time distribution of particles flowing through the 

Cavity Transfer Mixer. 

The mapping method[1] implementation allows fast 

simulations of concentration field evolutions, see Fig. 4. 

Here the CTM is initially empty and the inlet section is 

continuously filled with half red and half blue material.   

Figure 4: Simulated evolution of the concentration field. Half red and half 

blue fluid enters the initially empty mixer.

Conclusions and future work
A full three dimensional model of the CTM is now available. 

In the future, the model will be used to run a broad range of 

simulations assessing the impact on mixing of geometrical 

and functioning parameters. Guidelines for the system 

optimization will be derived.
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