Experimental and Numerical Study of Hydrogen Gas Explosions
with a Focus on Deflagration-to-Detonation Transition
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Introduction
The global shift to low-carbon energy is vital
for addressing climate change, with

hydrogen playing a key role in the deep
decarbonization of sectors such as electricity
production, industrial manufacturing, and
transportation. However, accidental
explosions remain a major safety concern in
hydrogen systems, potentially causing
severe damage or loss of life. Understanding
the physics of such events is essential for
implementing safety measures. Since large-
scale testing is expensive and resource-
intensive, Computational Fluid Dynamics
(CFD) offers an effective alternative for
\assessing explosion consequences.
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Objectives and Methods

= Experimental: Conduct systematic
experiments on gas explosions using
homogeneous hydrogen-air mixtures in a
lab-scale explosion channel to study DDT.

= Numerical: Develop a numerical solver
within the OpenFOAM framework that
accurately simulates DDT on relatively
coarse computational meshes.
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\ Figure: DDT Study - (a) Explosion Channel (b) p-t and v-x plots, (c) experimental and (d) numerical results Case 2 /
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