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Evaporation characterigtics of a single dedecane droplet heated by
coupled-ther mal radiation and convection
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Harbin Engineering Univerdty , Harbin 150001, China)

Abstract : For a single dodecane droplet in the thermal environment of combined convec
tion and radiation, the evaporation characteristics were investigated numerically. The inter-
nal absorption'model of thermal radiation and the surface absorption one was separately conr
bined with\the limited conductivity model of droplet. The transent dependence of thermal
properties on temperature and components was taken into account along with the transent
relative velocity of gasflow to the droplet. The evolvements of droplet radius, temperature
and evaporating rate under various convective conditions and various temperatures of thermal
radiation were presented. The differences between the predicted results by the two thermal
radiation model s were compared , and the effect of thermal radiation on droplet evaporation
was analyzed. The results show that, the predicted values of droplet lifetime by the two
thermal radiation models are relatively less different. But the internal absorption model can
reveal the characteristics of energy supply to droplet surface. The effect of thermal radiation
on the droplet evaporation is small when the temperature of thermal radiation equal s to that
of the gas flow, but it becomes very significant at a temperature higher than that of gas
flow.
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Fig.2 Comparison of droplet evaporating results
predicted by the two radiative absorption models
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Fig.3 Hfectsof thermal radiation on droplet
evaporation under various convective conditions
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Fg.7 Transent evaporating rate of the droplet under
various thermal radiation temperatures
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