7*1]28§] KOSCO 5YMPOSIUM "%‘J (20044 = &)

183

WHEFTES LT A4 A4 59 A5 F 4

- »
F=FERT 897 WY

Interaction of burning droplets with internal circulation
Chong Pyo Cho, Ho Young Kim and Jin Taek Chung

ABSTRACT

The burning characteristics of interacting droplets with internal circulation in a convective
flow are numerically investigated at various Reynolds numbers. The transient combustion of
2-dimensionally arranged droplets, both the fixed droplet distances of 5 radii to 40 radii
horizontally and 4 radii to 24 radii vertically, is studied. The results obtained from the
present numerical analysis reveal that the transient flame configuration and retardation of
droplet internal motion with the horzontal or vertical droplet spacing substantially influence
lifetime of interacting droplets. At a low Reynolds number, lifetime of the two droplets with
decreasing horizontal droplet spacing increases monotonically, whereas their lifetime with
decreasing vertical droplet spacing decreases due to flow acceleration. This flow acceleration
effect is reversed when the vertical droplet spacing is smaller than 5 radii in which
decreasing flame penetration depth causcs the reduction of heat transfer from flame to
droplets. At a high Reynolds number, however, lifetime of the first droplet is hardly affected
by either the horizontal droplet spacing or flow acceleration effect. Lifetime with decreasing
vertical droplet spacing increases due to reduction of flame penetration depth. Lifetime of
interacting droplets exhibits a strong dependence on Reynolds number, the horizontal droplet
spacing and the vertical droplet spacing and can be correlated well with these conditions to
that of single burning droplet.

Key Words : lifetime, horizontal droplet spacing, vertical droplet spacing, internal
circulation
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Table 2. Comparison with numerical and
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Fig. 5. Isotherms(a) and streamlines(b) at
Re=50 for single burning droplet.
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Fig. 7. Flame configuration and liquid phase
isotherms with the horizontal droplet spacing
at H=24 for Re=50: (a} D=5, (b) D=9.
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