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The potential candidate for this project should have expertise in multi-physics modeling, particularly with COMSOL 

Multiphysics, to simulate thermal, mechanical, and mass transfer processes in metal hydride systems. They should 

also be proficient in finite element analysis (FEA) to assess thermal and mechanical stresses in complex structures, as 

well as the non-linear behavior of materials under cyclic loading. Additionally, knowledge of metal hydride chemistry 

and the associated electrochemical processes for energy storage is highly appreciated. The candidate should also 
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Electrochemical energy storage is a critical area of research in the development of sustainable energy technologies, 

including fuel cells and energy storage systems. Among the various storage solutions, metal hydrides have emerged 

as promising materials due to their high capacity for storing chemical fuels, safety, and potential for reversible 

electrochemical cycling. However, challenges related to thermal management and mechanical integrity significantly 

impact on their efficiency and long-term durability.

During absorption and desorption processes, metal hydrides undergo exothermic and endothermic reactions, 

generating significant temperature gradients that can hinder reaction kinetics and lead to localized overheating or 

cooling. This necessitates the optimization of heat transfer mechanisms to maintain efficient energy storage and 

retrieval. Furthermore, repeated absorption/desorption cycles induce volume expansion and contraction in the metal 

hydride material, leading to mechanical stress accumulation, fatigue failure, and potential structural degradation of the 

storage tank.

This study focuses on the multi-physics modeling and optimization of a metal hydride-based electrochemical storage 

system using COMSOL Multiphysics. The modeling will aim to enhance thermal management and mechanical stability 

The supervisor's research interests include optimization and numerical modeling in multi-physics, particularly in 

structural mechanics, thermal analysis, and fluid dynamics. He develops model-based design tools and optimization 

methods integrated with numerical simulations to enhance the interaction between products, processes, and materials. 

Additionally, he employs surrogate modeling techniques from the field of artificial intelligence (AI) to replace complex 

process models by learning from numerical simulations, thereby accelerating the optimization process.
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