Master thesis project

Creating digital twins for design optimization of satellite
electric propulsion systems (30 credits)
Background
The space business is in the middle of a transition. For 60 years manufacturers of electric propulsions
systems1 (EPSs) have had a strong focus on performance and reliability of their products, with
governmental programs as unique buyers. Today, the emergence of more entrepreneurial actors and
Novel business scenarios - such as the development of mega satellite constellations for worldwide
internet coverage - involve radical changes, in particular the need for a dramatic lead time and cost
reduction.
There are questions on how to make use of both data and digital tools for early design2, such as how to
use high-fidelity Digital Twins to explore radical design alternatives which are out of the boundaries
provided by the data captured in the lifecycle. Challenges and questions remain in how to make a mixed
use of measured data and simulation of data generated from sensors installed in existing products3.

Thesis questions and expected outcome
The overall outcome of this thesis to create a Digital Twin from the data captured from physical
engineering models already available from the industrial partners. In the DT, manufacturing variations
are going to be simulated in order to assess the impact of the design configuration during full series
industrialization. These simulations on the DT will suggest design changes to be made in order to have
a low power EPS less sensitive to manufacturing variations during full scale industrialization.

Student profile and application
Strong interest in modelling and combining programming and data mining with applied electromechanical engineering design and product development. Desired programming experience in C++,
Java, Matlab or Phyton. Application open to any master program. Start in January or per agreement.

Contact information
Massimo Panarotto – Massimo.panarotto@chalmers.se

More information about the project
CHEOPS (Consortium for Hall Effect Orbital Propulsion System): https://www.cheops-h2020.eu/
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