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Modelling and simulation of flame spread over combustible surfaces

Close coupling of thermal decomposition of solid fuels with the flaming combustion in the gas phase
enables the variety of burning regimes and the critical conditions beyond which sustained burning is
not possible. The theoretical and numerical studies of flame propagation over combustible surfaces
will be overviewed for flow-assisted and opposed-flow configurations in normal and microgravity. A
computational approach for 3D coupled simulations, in which the in-house pyrolysis model Pyropolis
is combined with the ANSYS Fluent CFD solver, will be presented, and the examples of flame
propagation scenarios will be demonstrated. The extension of classical analytical theory for steady
counter-flow flame spread will be formulated allowing for the experimental trends and critical limits
at low and high airflow velocities.



