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How do surface-structures support opposed flame spreading

compared to a flat surface as requested by the NASA-STD 6001 ?

In real life, potentially flammable materials, such as PMMA, cannot always be installed flat

and remain unstructured, and not all edges can always be protected against ignition.

The conditions of NASA-STD 6001 (Test 1), which investigates upward burning under 1g
(propagation in the direction of natural convection), are more like the conditions of

propagation against a forced oxidizer flow in microgravity, as will be shown.
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Flow visualization: ZAHM
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> Ribs significantly accelerate the opposed spread rate of flames.

> The narrower the rib, the more.

> Wider ribs show more and more independently propagating edge flames.

> The propagation speed along the 10 mm wide rib is only slightly faster than that of a flat plate.

> Flame lengths are finite because material pyrolyzing under the flame is protected by it from oxygen

vV v vV v

v

ingress — “shadowing effect”.

A flame that has reached the leding edge of the specimen dwells there and propagates only across the
width of the edge.

Flames in the shadow of other flames extinguish due to the "shadowing effect".
The experiment shows that concurrent flame propagation is unlikely.
Even small perturbations of the stratification lead to considerably increased propagation velocity.

In the case of active fire tackling, it can be deduced that an accompanying disturbance of the
stratification can quickly lead to dangerous backdraft.

This is all the more so because microgravity combustion produces much larger quantities of
combustible flue gases than fires on the ground.

The small disturbance of the inflow also delayed ignition and led to ignition of the deflagration type.
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