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Predictions of Heat and Mass Transfer Rates to a Spray Droplet
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Abstract

The heat and mass transfer rates to a spray droplet experiencing condensation in the mixture
composed of saturated steam and air are calculated by three different droplet models : the
complete mixing model, the partial mixing model, and the non-mixing model. An approximate
solution for the transient temperature distributions for the case of the partial mixing and
non-mixing droplet models is obtained by using the integral method. Results for the three different
models are provided for temporal variations of droplet bulk temperature, and compared with
experimental data where available. It is shown that the predictions by the partial mixing droplet
model show good agreement with the experimental data. For the case of the partial mixing
droplet model, the effects of mixture pressure, initial droplet temperature, volumetric concentra-
tion of steam in the mixture, initial droplet size, initial injection velocity, and spary angle on the
heat and mass transfer to the spray droplet are also discussed and the typical results have been

provided.
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