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Abstract

Experimental investigation on flame spread of blended fuel droplet arrays has
been conducted for droplet diameters of 1.0mm and 0.75mm using high-speed
chemiluminescence images of OH radical. The flame spread rate is measured with
blended fuel composition, droplet diameter, and droplet spacing. Flame spread is
categorized into two' a continuous mode and an intermittent one. There exist a
limit droplet spacing, above which flame does not spread, and a droplet spacing of
maximum flame spread, which is closely related to flame diameter. It is seen that
flame spread rate is mainly dependent upon the relative position of flame zone
within a droplet spacing. In case of large droplet, the increase of % volume of
Heptane induces the shift of limit droplet spacing to a larger spacing since volatile
Heptane plays a role of an enhancer of flame spread rate. In case of small droplet,
the increase of % volume of Heptane leads to the shift of limit droplet spacing to a
smaller droplet spacing. This is so because of the delayed chemical reaction time
by the rapid increase of mass flux of fuel vapor for small droplet.
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Figure 1. Schematic Drawing of Experimental Apparatus
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Figure 3. Variation of Flame Spread
Distnace with Time; D=1.0mm, (a)
s=1.5mm and (b) s=3.5mm
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Table 1. Limit droplet spacing with

fuel composition.

D % % s’ s
S
{mm) [Hexadecane|Heptane| (mm)
100 0 25 1.50
90 10 25 150
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