
Ph.D. position in the Collaborative
Research Center 1194 “Interaction
between transport and wetting
processes” at TU Darmstadt, Germany

Modeling and VOF-based Simulation of transport processes at dynamic contact lines
A Ph.D. position is available in the prestigious Collaborative Research Center (CRC) 1194 funded by the German Science Foundation, at the Institute for Mathematical
Modeling and Analysis lead by Prof. Dr. rer. nat. Dieter Bothe, at the Thermo-Fluids & Interfaces profile area of the Technical University of Darmstadt, Germany. The
project involves the development of a new numerical method for simulating wall interaction in multiphase flows, as well as a close collaboration with experimental
researchers from the CRC 1194with the goal of gaining deeper understanding of wetting processes. More information about the CRC 1194 are available atwww.sfb1194.tu-
darmstadt.de.

The project is financed as a full position for up to four years.

Project outline
•An unstructured geometrical Volume-of-Fluid method for wetting processes
–An unstructured geometrical Volume-of-Fluid method implemented in the C++
programming language within the OpenFOAM open-source software for Com-
putational Fluid Dynamics is to be extended for accurate simulation of moving
contact lines on complex geometries.

•Simulating wetting processes on surfaces with technical roughness
– Surfaces with technical roughness used in the CRC 1194 are to be categorized
and discretized directly with unstructured meshes and modeled with effective
roughness models developed in collaboration with experimental partners from
the CRC 1194.

•Simulating wetting processes on heterogeneous surfaces
– The unstructured geometrical Volume-of-Fluid method is to be extended for
handling contact line hysteresis and wetting of surfaces with heterogeneous
(hydrophobic/-philic) properties.

What we offer
• Fully funded up to 4-year Ph.D. position.

• International and interdisciplinary research environment within CRC 1194. Collab-
orations with internationally leading partners.

•Working in a strong team of mathematicians, engineers and physicists at the
MMA institute with extensive expertise in the fields of mathematical modeling
and numerical methods. Close connection to the profile area Thermofluids & In-
terfaces, one of the outstanding research areas at TU Darmstadt.

• Excellent international networking opportunities including research stays abroad
and frequent visits of world leading experts in the field.

• Excellent job perspective after successful graduation.

Candidate prerequisites
The candidate must have:

• Fluent language skills in English and/or German.
• A masters degree in Scientific Computing, Engineering, Physics, Mathematics,
or Computer Science with a focus on Computational Fluid Dynamics or related
fields.

The candidate should have:

• A strong background in the OpenFOAMOpen Source software for Computational
Fluid Dynamics or similar large-scale open-source CFD Software.

• Deep understanding of the unstructured Finite Volume Method.
• Detailed knowledge of object-oriented programming, preferably in the C++ pro-
gramming language.

Following items are a plus:

• Basic knowledge of object-oriented design patterns, preferably in the C++ pro-
gramming language.

• Basic knowledge of generic programming using C++ templates: type lifting, traits,
and tag dispatch.

• Basic knowledge of Python, Pandas, Jupyter, Matplotlib for data processing visu-
alization.

• Basic knowledge of at least one sharp-interface multiphase flow simulation
method: Volume-of-Fluid, Level Set, Front Tracking, or Arbitrary Lagrangean / Eu-
lerian method.

Application

Anapplicationmust contain documents that substantiate the prerequisites outlined
above and refer to the application code 301. The application should be sent per
email to the Department of Mathematics, Schlossgartenstr. 7, 64289 Darmstadt
(Germany), bewerbung [at] mathematik.tu-darmstadt.de AND the principal investi-
gator of the project, Prof. Dr. rer. nat. Dieter Bothe (email: bothe [at] mma.tu-
darmstadt.de). The application must 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.
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