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Abstract: The authors have been working under the theme "Clarification of the interference effects
of droplets on cool flame occurrence near spontaneous ignition limit". As part of this, we have
developed a simple numerical calculation model that simulates the spontaneous ignition process of
droplets, and experiment devices for the space experiments on a sounding rocket. Evaporation model
was developed and incorporated into numerical model of droplet array spontaneous ignition. In
addition, a new droplet array combustion unit was developed and employed for droplet array
evaporation experiments in the drop tower in order to obtain the verification data for numerical

simulation.
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Fig. 1 Droplet Surface Temperature.
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Fig. 2(a) Temperature Distribution.
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Fig. 2(b) Enlarged View of Around Droplet.
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Fig. 3 High Temperature Furnace for Drop Tests.
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Fig. 4 Schematic of Thermocouple Arrangement
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Fig. 5 Temperature Time History (0-30 min.)
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Fig. 6 Magnified Temperature Time History (20-25 min.)
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Fig. 7 Configuration of the DCU and Drop Capsule.
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Fig. 8 Backlit image of inserted droplet.
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