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Research on Solid Material Flammability by using Short-term Microgravity Facility

Osamu FUJTA

Abstract

The essential role of microgravity experiments for understanding solid material flammability is discussed based on the
mechanism to determine limiting oxygen concentration to sustain spreading flame over solid material. Then some examples
of significant extension of flammability limit of solid material in microgravity are introduced, which are given by short-term
microgravity facilities. The limitation of short-term microgravity tests and necessity of long-term microgravity experiments
are also described according to the example of large time scale unsteady phenomena included in the combustion process. At
the last part of the present report, ongoing research project including ISS/KIBO experiments to build up a new fire safety

standard is introduced.
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Fig.1 Conceptual description of extinction limit of

spreading flame over solid material in
opposed flow, described by Ferkul and Olson”
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Fig.2 Example of spreading flame over wire
insulation in opposed air flow in
microgravity. Sample : PE#2 (NiCr) (Outer
diameter: 0.8mm, Inner core diameter:
0.5mm, Core: NiCr, Insulation:
Polyethylene), 0:=21%, Ua=5.2cm/s.
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Fig.3 Extinction limit as a function of external flow

velocity in 1g and pg for two types of wire
core. Sample: PE#2 (NiCr) and PE#2 (Cu)12.
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Fig.5 Molten insulation (MI) and direct flame of
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Ua=0mm/s, 02=30%
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Fig.6 Experimental and calculated numerical results of the time dependent volume changes of the molten
insulation (MI) in opposed air flow. Sample: PE#2 (NiCr), 02=30%.
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Fig.7 Calculated molten insulation (MI) volumes
change as a function of microgravity time in
opposed air flow of 100 mm/s. Sample: PE#2
(NiCr), 02=30%.
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Tig.8 Calculated volume of molten insulation (MI)
after reaching steady state as a function of
opposed flow velocity. Sample: PE#2 (NiCr),
02=30%.
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