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This work improved the flame-spread model of carbon-fiber-reinforced
plastics (CFRPs) developed by the principal investigator in past studies and attempted to
quantitatively estimate the limiting oxygen concentration (LOC), i.e., the flame-spread limit.
Specifically, the difference in solid-phase heat transfer according to the orientation of carbon
fibers was modeled, and an equation of flame height was modified so that the flame height approached

the quenching distance with increased opposed-flow velocity. These improvements allowed the CFRP
flame-spread model to quantitatively predict the flame spread rate at different opposed-flow
velocities. In addition, an scale analysis was performed for that CFRP flame-spread model, and an
equation that analytically derived the LOC was introduced. When the LOC was calculated by
substituting the properties of the CFRP to that equation, the theoretical LOC qualitatively agreed

with the experimental LOC.
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