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To investigate effects of ambient atmosphere on flame spread, an experimental study has been
conducted. The downward flame spread over solid fuel has been examined in a combustion chamber
with a vertical duct to obtain uniform ambient atmosphere. The flame spread rate is measured with
constant inflow velocity. Two kinds of paper sheet are used as samples. Ambient temperature is
increased up to 150°C, and oxygen concentration is reduced to examine the diluent effect, adding
carbon dioxide and nitrogen to the ambient air. The gas temperature is measured by thermocouples.
Results show that, the flame spread rate is decreased with a smaller oxygen concentration, resulting
in smaller heat flow into the preheat region, Q. Diluent effect of carbon dioxide is larger than that
of nitrogen to reduce flame spread rate, with larger limiting oxygen concentration. In the gas
temperature distribution, the maximum temperature is located around the flame zone, which is
defined as the flame temperature. As oxygen concentration is decreased, the flame temperature is
reduced. Hence, as the flame temperature is decreased, the heat flow into the preheat region is
resultantly smaller. The temperature where the flame can not propagate is almost constant for all
cases. Therefore, at extinction limit, the flame temperature is low so that the flame spread can not

be supported due to smaller Q.
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Fig.1 Experimental apparatus
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Table 1 Physical properties of samples
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Fig.4 Variations of flame spread rate with oxygen
concentration; No. B
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Fig.3 Variations of flame spread rate with CO: concen-
tration, 7o=20°C, No. B
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Fig.5 Variations of 06V with oxygen concentration ;
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