Physics-Informed Modeling of Fuel Cell Degradation

Institut flir Verbrennungskraftmaschinen
und Brennstoffzellen

Description

This thesis project focuses on the further development of a physics-informed
degradation model for proton exchange membrane fuel cells (PEMFCs). A first-
generation model already combines electrochemical active surface area (ECSA) and
voltage decay mechanisms to predict performance loss. The next step is to refine this
model, incorporate additional degradation pathways (e.g., membrane thinning, catalyst
layer corrosion, and water management effects), and validate it with experimental data.

Your responsibilities

. Review the state of the art in PEMFC degradation mechanisms and physics-based
modeling approaches.

. Extend the existing ECSA and voltage degradation models to include additional physical
effects (e.g., membrane degradation, catalyst dissolution, or thermal-mechanical
stress).

. Integrate physics-informed parameters with empirical data to improve model accuracy
and generalization.

. Validate the model using experimental data under different operating conditions and
dynamic load cycles.

. Suggest guidelines for operational strategies and system management based on the
improved model.

Prerequisites

» Interest in clean energy technologies and hydrogen fuel cells.

» Basic knowledge of electrochemistry, thermodynamics, or related physical sciences.

+ Familiarity with mathematical modeling and numerical simulation (e.g., MATLAB, Python).
+ Experience with data analysis and model validation is beneficial.

» Good English skills, both written and spoken.

Die TU Braunschweig strebt in allen Bereichen und Positionen an, eine Unterreprasentanz im Sinne des NGG abzubauen. Daher
sind Bewerbungen von Frauen besonders erwiinscht und kénnen nach MaRgabe des §11 NGG bevorzugt beriicksichtigt werden.
Schwerbehinderte werden bei gleicher Eignung bevorzugt. Ein Nachweis ist beizufiigen. Zu Zwecken der Durchfihrung des
Bewerbungsverfahrens werden personenbezogene Daten gespeichert.
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Starting: As soon as possible

Contact Person

Sunil Kumar, M. Eng.
Research Associate

Hermann-Blenk-Str. 42
Room: 110

Telefon: +49 531 / 391 66912

Mail: sunil.kumar@tu-braunschweig.de




