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The growing interest in hydrogen as a sustainable energy carrier must not compromise the rigor of safety and risk

analysis. Hydrogen requires dedicated modelling approaches, especially when accidental releases occur in congested

environments.

To address these challenges, the SEADOG laboratory developed a CFD approach, the Source-Box Accidental Model

(SBAM), a two-step model designed to simulate gas releases in congested domains. The first step focuses on the near-

field simulation, capturing supersonic jet behaviour. The second step models subsonic far-field dispersion, accounting for

the geometric complexity of the environment. The methodology has been validated experimentally for air–methane

mixtures, showing strong predictive capability*.

In this work, SBAM is extended to model accidental releases and dispersions involving hydrogen. The real-scale release

conditions are characterised by upstream pressures between 30 and 50 bar, nozzle (leakage) diameter of 3 cm, and wind

velocity of 6 m/s applied in two different orientations.

The validation of SBAM model results was carried out through a dedicated experimental campaign in a wind tunnel

(SEASTAR WT) on a scaled mock-up of the real geometry, reproducing the main features of the scenario. The

concentration measurements revealed strong perturbations induced by the obstacles and the supersonic jet. Comparison

with CFD results showed good agreement when the wind direction was aligned with the jet, while misalignment

introduced discrepancies especially where high H2 concentrations occurred. These findings indicate the need for further

model refinement to better capture such effects.

Based on these results, several model improvement strategies are proposed to enhance CFD predictions of hydrogen

dispersion, fundamental to improve the reliability of safety assessments for hydrogen systems in congested industrial

environments.

*A. Moscatello, et al., CFD gas release model performance evaluation through wind tunnel experiments, Journal of Loss

Prevention in the Process Industries, 2022, https://doi.org/10.1016/j.jlp.2021.104715.
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