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Abstract: An experimental platform of droplet convective combustion is built, and the fuel
droplet convective combustion experiment is carried out by using the flying drop method. The
flame structure image of droplet combustion and the distance between flame and droplet under
different flame stages are obtained. At the same time, the phenomenon of steam explosion is
explored, and the generation mechanisms of single steam explosion and continuous steam
explosion are clarified. The results show that, with the increase of droplet velocity, the flame
structure of droplet combustion changes from full envelope flame to boundary layer flame. After
the formation of boundary layer flame, there are two types of transition: boundary layer flame
becoming unstably extinct and boundary layer flame converting into cone flame; before the
formation of boundary layer flame, the transition points of droplet flame structure are basically
the same under all working conditions; and the steam explosion phenomenon is caused by the
flame contacting the droplet. After the flame contacts the droplet, the droplet temperature rises

suddenly, and a large number of droplets evaporate in a short period of time, thus forming steam
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explosion combustion. The frequency of continuous steam explosion is equivalent to the frequency

of Karman vortex street around the droplet, and the generation of continuous steam explosion is

mainly affected by the Karman vortex street effect of droplet flow around the droplet.

Keywords: fuel droplet; convective combustion; flame; steam explosion
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