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Abstract: Towards PHOENIX Il campaign that clarifies the spontaneous ignition characteristics of
cool flames around droplet arrays using TEXUS sounding rocket, scientific and technological
preparations have been made. A numerical model is developed and the ignition process of the
planned droplet arrays have been simulated. The model predicted the location of the onset of
ignition to be outside the array, as is suggested by theoretical consideration on the inter-droplet
interaction. Cool flame propagation is found to be another pathway of interaction optionally.
To meet the TRL4 of the experimental module of new DCU (Droplet Combustion Unit), two major
systems are designed and tested. One is a novel droplet suspension system that minimize the
disturbance at insertion to the hot chamber; and the other is cool flame detection system.
Droplets of 1 mm in diameter is successfully suspended on the apex of crossing two curved SiC
filament of 14 micron in diameter. The developed optics with ICCD camera and POD filtering
technique successfully catch the cool flame emission that comes from HCHO.
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Fig. 1 Simulated HCHO distribution around 9
droplet array during ignition process.
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Fig. 2 Droplet array suspender and a suspended
droplet.

Fig. 3 POD reconstructed image of igniting cool
flame around a fuel droplet. (left: at the onset
of cool flame, right: 1 sec after ignition)
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