A review of work of Ing. Pavel Kubík on theses „Investigation of polymer melt flow through different mixing elements and waving screw channels“.

The studied topic became more complicated and also more controversial than was expected at the beginning. Also, when this topic was introduced the aim was not just to make a study for publications and getting the degree but also to get some practical results. During the work it turned out that there was not available any published systematic study of this topic that could have become a start. Because of this, in many cases Pavel just had to start from scratch. The second, quit unexpected problem, which occurred, was an interference with commercial interests. As an example, we can mention his work about Maddock mixing elements with undercut flights. A paper dealing with this topic was sent to a journal. One of reviewers replied that the work does not bring anything new and that a company XY manufactures such mixers for a long time. A presentation based on this paper was very well accepted at ANTEC 2012. It was selected together with five others for a final competition for the best paper in Extrusion division. It ended on third position and it was the first non-US paper. Finally, it was published in another journal.
Pavel took the project with a good responsibility and he did a good work. He has got an opportunity to do a measurement in company XALOY in the USA and based on his requests, there was performed a measurement in company Plagi-ken, Japan. In XALOY, he performed the measurement. Further, he did the interpretation and simulation. From Plagi-ken he received the samples and photographs. He developed the methodology for evaluation and interpretation. He also performed the simulation.
One of remarkable results of Pavel work is that there is no simple number for evaluation of the mixing. From a practical point of view this is not a good result because everybody likes a simple criterion. Unfortunately, it was more and more clear that just a full 3D approach for simulation of the flow inside the mixing element is the right tool. Also, the results interpretation must be done based on the 3D modeling and this is not a trivial task. I believe that Pavel mastered well both parts of such an approach. 
Among all results I would like to highlight one result, which is completely new. This is existence of a thin almost stagnant layer in case of a Maddock mixer with a symmetrical undercut of both flights. This layer was found from the simulation and many people were skeptical when we talked about it. The measurements at Plagi-ken proved its existence and after the ANTEC presentation it started to be taken seriously. When people analyzed other mixing elements behavior (outside of this work) there was found that actually any part of the screw having no wiping part cleaning the barrel surface suffers similar problems as Pavel described. Today, I can say that the non-existence of the layer (wiping of the barrel) seems to become a parameter indicating a good screw design and many people take it seriously. The reason for this is that there is more and more demand for fast purging.
The described difficulties and a fact that some experiments had to be done externally in Plagi-ken lead to extending the length of the work more than is usual.
In my opinion, the student fulfilled the requirement of the topic, worked-out theses having good quality and also having a practical impact. Because of this I recommend the theses for defense.
       
Zlin, October 16, 2014                                                                  doc. RNDr. Jiri Vlcek, CSc.    
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