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Fig. 1 Diagram of the experimental setup (a) and

diagram of the thermocouple positions (b)
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Temperature histories along sample (a)Experiment 26; (b) Experiment 10; (¢) Experiment 22
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Fig. 12 The evolution/consumption histories of gases. CO. O,, CH, and H, during sawdust smoldering in Experiment 22
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Experimental study on transition from smoldering to flaming of

pine sawdust with discontinuous moisture contents

XU Mingrui, QIAO Yigian, YIN Zengbing, ZHANG Linhe, CHEN Haixiang

(State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: The discontinuous distribution of moisture content (MC) of porous solid fuels can affect the smouldering process and
even trigger the transition from smouldering to flaming. In this paper, the smoldering experiments of pine sawdust with
discontinuous moisture contents under natural convection were conducted. The first half of the sample was dry, while the
second half was wet (dry based MC: 11.83% ~60.35%). The results showed that when the dry-based MC of the second half
was less than 19. 30% , smoldering propagated self-sustainably; when the dry-based MC of the second half was between
20.40% and 51. 69%, a crevice conducive to gas accumulation formed at the MC mutation, and smoldering transited to
flaming (STF); when the dry based MC of the second half was higher than 53. 57 %, no STF occurred. From the evolutions of
temperatures and combustible gases, it can be concluded that transition from smoldering to flaming was caused by high
temperature, the formed crevice and the combustible gases concentrated in the crevice at the same time.

Keywords: Smoldering; Transition to flaming; Pine sawdust; Moisture content



