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Masterthesis: “Experimental Validation and Model-Based 
Analysis of Metal Hydride-Based Hydrogen Compressors” 

 

Research environment: 

The thesis is conducted at the Institute of Hydrogen Technology at Helmholtz-Zentrum 
Hereon (Geesthacht) in collaboration with the Institute of Internal Combustion Engines 
and Fuel Cells at TU Braunschweig. 

The research focuses on the development and integration of hydrogen technologies for 
future energy systems. A particular emphasis lies on metal hydride-based hydrogen 
compression, enabling efficient, thermally driven hydrogen compression for stationary 
and mobile applications. 

 

Thesis objective and scope: 

The objective of this thesis is the experimental characterization and model-based 
analysis of a metal hydride-based hydrogen compressor (MH compressor) under relevant 
operating conditions. 

The main tasks include: 

• Familiarize with the existing thermodynamic and/or dynamic model of the metal 
hydride compressor, including underlying assumptions (e.g., equilibrium behavior, 
kinetics, heat transfer). 

• Define representative operating conditions and cycling strategies (e.g., 
absorption/desorption cycles, temperature levels, pressure ranges, cycle times). 

• Review technical documentation and safety procedures of the metal hydride-
based hydrogen compressor test rig; understand instrumentation, thermal 
management, and data-acquisition setup. 

• Experimental execution: Conduct measurements under controlled conditions 
using the laboratory-scale metal hydride compressor at Hereon, including 
acquisition of temperature, pressure, and hydrogen mass flow data. 

• Model adaptation, validation, and optimization: Use the experimental data 
obtained from the laboratory-scale metal hydride compressor to validate the 
existing model, adjust relevant model parameters, and improve its predictive 
accuracy with respect to the measured thermal and hydraulic behavior. 
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Your Profil: 

• Background in mechanical engineering, process engineering, energy engineering, 
or a related field 

• Solid understanding of thermodynamics and heat and mass transfer 
• Interest in hydrogen technologies, energy systems, and experimental research 
• Basic experience in data analysis and processing (e.g., MATLAB) 
• First experience with modeling or simulation (e.g., thermodynamic models, 

dynamic systems) is an advantage 
• Hands-on mentality and willingness to work with experimental setups in the 

laboratory 
 

What to expect: 

• Opportunity to work on a highly relevant topic in the field of hydrogen 
technologies and future energy systems 

• Integration into an interdisciplinary research environment at Helmholtz-
Zentrum Hereon and at the Institute of Internal Combustion Engines and Fuel 
Cells at TU Braunschweig 

• Close supervision and scientific support by experienced researchers, with 
regular feedback and guidance 

• The possibility to contribute to ongoing research activities and potentially 
publish results 

• Flexible working conditions and a modern research environment 
 

Interested? 

Get in contact with:      

M.Sc. Lennart Kösters 
E-Mail: l.koesters@tu-braunschweig.de 

Tel.: 0531-391-669 

Dr. Daniel Niehaus 
E-Mail: daniel.niehaus@hereon.de 

Tel.: 04152-872017 
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