University of Stuttgart
Collaborative Research Center 1667 ATLAS

Laying the Groundwork for a Design
and Dimensioning Framework for
ABEP Spacecrafts

Very Low Earth Orbits (VLEOs) offer benefits such as higher-resolution
Earth observation, lower communication latency, and reduced launch
costs. Operating in VLEO, however, is challenging due to increased
atmospheric drag and the need for sustained propulsion.
Atmosphere-Breathing Electric Propulsion (ABEP) systems address
these challenges by using atmospheric particles for propulsion, reducing
onboard propellant needs. In order to better develop these systems, it is
essential to advance not only technological developments related to
hardware, but also the development of appropriate simulation and design
tools. While the focus in this regard has so far been primarily on either
an assessment of the orbital mechanics aspects and associated dynamic
dependencies (e.g. atmospheric variability, satellite aerodynamics etc.)
or on the design of the spacecraft itself, a true evaluation can only be
made by taking a holistic view.

Master Thesis

Opportunity

The objective of this thesis is to lay the groundwork for a comprehensive,
modular design and dimensioning framework for an ABEP spacecraft,
embedding dynamic dependencies into the design process.

Your tasks:

® Familiarization with Very Low Earth Orbits, ABEP spacecraft,
design strategies and the existing frameworks

Conceptualization of a holistic design strategy

® |mplementation of the strategy
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® Demonstration of the functionality based on selected examples /7/1‘\§~'§§
e Documentation él““ \

Supervisors:

Dr. Constantin Traub Dr. Nicholas H. Crisp
University of Stuttgart  University of Manchester

Responsible Professors:

Prof. Stefanos Fasoulas Prof. Georg H. Herdrich
University of Stuttgart University of Stuttgart

If interested, please contact C. Traub via e-mail.
ctraub@irs.uni-stuttgart.de

CRC 1667

Legal Restrictions: The thesis author/s is/are generally not entitled to make any work and research results
generated in process accessible to third parties without the permission of their supervisor. Already achieved
research results respect the Law on Copyright and related rights (Federal Law Gazette | / S. 1273, Copyright
Protection Act of 09.09.1965). The thesis author has the right to publish his/her findings as long as no findings
of the supervising institutions and companies have been incorporated. The rules issued by the branch of study
within which the Bachelor's or Master’s thesis is created must be considered in addition to the exam regulations.
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