Development of a CFD methodology to mitigate the hazards of
hydrogen and ammonia systems
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Introduction

Using hydrogen and ammonia as energy
sources in the maritime and industrial
sectors could lower global CO2 emissions.
Accidental explosions are one of the main
risks associated with using hydrogen systems
and can result in significant financial losses,
harm, or even death. Therefore, it is crucial
to understand the physics of these
explosions to implement safety measures.
Large-scale tests are costly in terms of time,
money, and resources. Thus, in performing
safety assessments, Computational Fluid
Dynamics (CFD) can be used as a tool for
calculating the consequence of gas
explosions.
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Objectives and Methods

= Theoretical calculations and simulations of
the physics and dynamics of hydrogen
gas explosions with open-source tools
such as Cantera and OpenFOAM

= Modification of existing combustion
solvers

= Creating an improved CFD solver to
predict flame propagation and transition
to detonation in gas explosions
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Related projects: FME HYDROGENi

Mechanical Engineer with a Master’s
degree from the University of Split (FESB)
and currently pursuing a Ph.D. in
hydrogen safety at the University of
South-Eastern Norway (USN). My
research focuses on the physics and
dynamics of hydrogen gas explosions,
employing both numerical

and experimental analysis to enhance the
safety of hydrogen/ammonia systems.
With expertise in computational
engineering, simulations, and testing, |
specialize in the development and
implementation of consequence analysis
tools for safety measures.
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