
Ph.D. Position - Numerical Analysis of
Transport Phenomena in Wetting
Processes, at TU Darmstadt, Germany

Numerical investigation of transport processes near dynamic contact lines using moving meshes
Our interdisciplinary team of engineers and mathematicians is searching for a new PhD student to join our group. We are located at the Institute for Mathematical
Modeling and Analysis (MMA) at the Technical University Darmstadt, (GER), chaired by Prof. Dr. Dieter Bothe. Here, we develop newmodels and the associated numerical
methods that improve state of the art methods to investigate multiphase flows and the effects of mass transport at liquid-gas interfaces. The group has extensive
expertise and experience with the use, extension, and development of numerical methods for multiphase flows using OpenFOAM. Have a look at the website of the CRC
at https://www.sfb1194.tu-darmstadt.de, which offers a larger context of the Ph.D. project.

Project outline
The Ph.D.-project is embedded into an interdisciplinary CRC where more than 20
projects evolve around the topic of wetting – a natural phenomenon that is om-
nipresent in basically every industrial application that involves liquids. The integra-
tion into the CRC allows for a head on discussion and a sharing of experiences with
the associated experimental groups. Moreover, regular visits of world leading sci-
entists in the field of multiphase flows and the expertise of more than 14 institutes
at the Technical University Darmstadt and theMax-Planck Institute for Polymer Sci-
ence in Mainz offer a research environment, far beyond the usual PhD position.

The project itself investigates the influence of surfactants and volume change on
the wetting behavior of liquids. For this purpose, new numerical methods have to
be developed, using the C++ library OpenFOAM, in order to solve the underlying con-
tinuum mechanical model. The project concentrates on extending and refining the
existing simulation capabilities for an Arbitrary Lagrangian-Eulerian (ALE) method
to incorporate the individual influences of surfactants and volume change on the
motion of the contact line (the line where liquid, gas and solidmeet). The numerical
developments and obtained simulation results are to be evaluated and validated in
cooperation with our experimental partners within the CRC.

What we offer
• Fully funded Ph.D. position for up to 4 years

• All traveling and conference costs covered, optional paid research stay

• Prestigious CRC-position with excellent international networking opportunities
(frequent visits of international leading researchers)

• Access to one of Germany’s largest high-performance computing clusters

•Working within a strong team of motivated researchers with an interdisciplinary
background

• Excellent job perspective in both, academia and industry, due to strong ties be-
tween the CRC 1194 and the printing and car manufacturing industry

Candidate prerequisites
The candidate must have:

• fluent in English and/or German

• An excellent master’s degree in science/engineering/mathematics (or any asso-
ciated topic) with a focus on Computational Fluid Dynamics.

The candidate should have:

• Object oriented programming skills, favorably in C++

• In depth knowledge of numerical methods for partial differential equations (Finite
Volume / Finite Element Method)

• Experience with the OpenFOAM Open Source software for Computational Fluid
Dynamics or similar large-scale open-source CFD Software.

• Basic knowledge of at least one sharp-interface multiphase flow simulation
method: Volume-of-Fluid, Level Set, Front Tracking, or Arbitrary Lagrangian- Eule-
rian (ALE) method.

• Experience with python, pandas, jupyter-notebooks, matplotlib for data process-
ing and visualization.

Figure 1: Cross-section of an ALE simulation of a liquid drop. Streamlines indicate a liquid
inflow through the bottomwall. This causes the contact line tomove– comprising
a process that is even today is not fully understood.

Application
An application must contain documents that substantiate the prerequisites out-
lined above and refer the application code (302) and should be sent by email to
the Department of Mathematics, Schlossgartenstr. 7, 64289 Darmstadt (Germany),
bewerbung [at] mathematik.tu-darmstadt.de. and the principal investigator of the
project, Dr.-Ing. Dirk Gründing (email: gruending [at] mma.tu-darmstadt.de). The re-
quired documents are at least a CV, B.Sc. &M.Sc. grades). The applicationmust be
a single .PDF-file with the maximal size of 5 MB! For general questions concerning
your application please contact the departmental coordinator Dr. Andreas Mars,
Tel. +49 6151–1621431, personal [at] mathematik.tu-darmstadt.de.

The Technische Universität Darmstadt intends to increase the number of female
employees and encourages female candidates to apply. In case of equal qualifica-
tions applicants with a degree of disability of at least 50 or equal will be given pref-
erence. Wages and salaries are according to the collective agreements on salary
scales which apply to the Technische Universität Darmstadt (TV-TU Darmstadt).
Part-time employment is generally possible.

https://www.sfb1194.tu-darmstadt.de

