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Numerical Simulation of Transient Laminar Reacting Flows
Around Fuel Droplets

S. W. You, S. M. Kang and Y. M. Kim

The transient laminar reacting flows around fuel droplet have been numerically analyzed. The
physical models used in this study can account for the variable thermophysical properties and the
chemistry is represent by the one-step global reaction model. The present study is focused on the
vaporization and ignition characteristics, flame structure including wake flame, transition flame and
envelope flame, and interaction between droplets. Special emphasis is given to the triple flame
structure and flame stabilization.
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Fig. 1 Regressed droplet grids for
gas and liquid fields.
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Fig. 2 Drag coefficient of nonevaporating droplet
for various Reynolds numbers.
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Fig. 3 Temperature contours in gas phase
(a) Time= 1, (b) Time= 3, (¢) Time= 12
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Fig. 4 Temperature contours in liquid phase

(a) Time= 1, (b) Time= 12, (c) Time= 25
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Fig. 5 Temperature contours
at Tinf = 1400K, Re =100
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Fig. 9 Temperature contours
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Fig. 10 Reaction rate contours
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Fig. 11 Reaction Rate Contours at Re=10
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