
 
 

 
           

Flow simulation in high-throughput DEP channels for the separation of technically relevant 

microparticles 

 

Topic description 

Dielectrophoretic (DEP) separation enables the selective separation of microparticles based on their 

dielectric properties. For applications such as the recycling of battery components, our working group is 

researching the scaling of such processes while maintaining high selectivity. This work aims to 

investigate how flow profiles and channel geometries influence particle behavior in DEP channels, 

particularly with regard to uniform force application and efficient separation. The goal is to gain insights 

into the optimization of flow dynamic conditions in scalable DEP systems. 

 

Planned implementation and equipment/tools used 

The simulations are to be created in the open-source environment OpenFOAM®. Depending on the type 

of thesis (bachelor's or master's) and any prior knowledge, it would be conceivable to simulate both a 

pure fluid and a particle-laden flow. The flow under consideration is isothermal and incompressible. 

 

Prior knowledge 

A basic understanding of numerical fluid mechanics and discretization is advantageous. 

 

 

 
 


