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Abstract Since the ceiling of the pilotis space is directly exposed to outside air, various insulation
materials are used in the space inside the ceiling in addition to the ceiling insulation to enhance thermal
performance. However, despite the fact that these insulation materials are combustible materials, there
is no separate standard for this in the current domestic standards. Especially, ignition inside the ceiling
is difficult to detect flames early due to structural characteristics, and flames are observed only after the
ceiling finish is lost, increasing the likelihood of leading to large fires. In this study, a basic experiment
was conducted on the internal fire characteristics of the ceiling due to the addition of combustible
insulation materials in the ceiling of the pilotis space, and the impact on the expansion of the fire after
the fire was examined. As a result, ignition started at 250-300°C, and it was confirmed that the fire
gradually spread around the ignition point. In addition, as the combustion range increased and the
temperature increased, the plastic-deformed insulation material fell below the ceiling, and after that, the
flame of the fallen insulation material mass continued. Due to this, the risk of ignition and diffusion of
combustible insulation materials used inside the ceiling was confirmed, and these insulation material
ignition characteristics can develop faster in the ceiling space, and which can have a significant impact

on fire scenarios.
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Fig. 1. Flame spread process after external ignition
in ceiling of a pilotis space
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Fig. 2. Flame spread process after internal ignition
in ceiling of a pilotis space
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Where, C denotes a constant, and if there is a
surface heat loss, it is approximately C = 2/3 =
0.67, k denotes thermal conductivity, p denotes
density, 7 denotes ignition temperature, 7o
denotes initial temperature, ¢ denotes the pure
heat flux per unit area, which is the difference
between the radiant heat flux from the flame and
the lost heat flux.
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Fig. 5. Schematic of ignition time of solid materialn[14]
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Fig. 6. Insulation cover with polyester-based
nonwoven fabric used in the construction site
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Fig. 12. Drop-down Experiment of insulation cover flame
(a) ignition and Spread of flames (b) drop down flame (c) no extinguished flame (d) continuous combustion of flame
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