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Abstract

The presentation will start with an overview of the systematic approach my team has followed since
2008 to develop, validate and apply in-house version of OpenFOAM for safety related reactive flows. For
applications related to fire, explosions and/or deflagration to detonation transition (DDT), our activies
have spanned across conventional gaseous, liquid and solid fuels to syngas, hydrogen and lithium ion
batteries. The physical scales of our simulations range from millimeter, centrimeter to hundred meters.
As such, we use detailed physics-based models as well as some simplified approaches depending on the
scope of the projects and aspiration of the researchers. As a team which is focused on modelling, we use
a wide range of experimental data for model validation from published literature as well as collaborators
from academia and industry.

The main contents of the presentation will be include snapshots of our endeavour in the following
topics: (1) Mechanisms and characteristics of flame spread over liquid fuel at sub-flash temperatures; (2)
DNS with multi-component transport model and mixture-averaged diffusion coefficients; (3) Extension
of the eddy dissipation concept and smoke point soot model for large eddy simulation of fires; (4) Ignited
releases of hydrgoen jets at atmospheric and cryogenic conditions; (5) DDT in hydrogen-are mixtures
with and without concentration gradients; (6) Vapour cloud explosions from instantaneous large-scale
releases of liquid hydrogen; (7) Sparks and fires induced by thermal runaway of lithium ion batteries.
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Professor Wen’s research focuses on numerical studies of safety related reactive and non-reactive
flows. Her team specializes in the development of physics-based sub-models and modelling approaches
to capture the underlying physics of complex safety problems. Most of the development has been
conducted within the frame of OpenFOAM® to facilitate model validation and application.
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