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A mathematical model of the water spray mass and heat transfer equipment with co-current flow of air
and water droplets have been developed to predict the properties of air and water droplets, Such as drop size
temperature and velocity and air temperature and humidity at any position along the length of the evaporator,
humicifier, dehumidifier and cooling tower. The model can hanale the cases of monodisperse and polydisperse droplets
as well as uniform and non-uniform sprays dong the radius of the equipment,

Numerous simulation cases of the evaporator show that the average drop diameter, drop size distribution
and the radlial distribution of water spray affect the changes in properties of the air and water droplets. For
monodisperse droplets with either uniform or non-uniform spray, the case of smaller drops shows a more rapid
decrease in the diameter, temperature and velocity of the drops, thus causing a more rapidl temperature decrease and
humicity increase of the air than the case of larger drops. For polydisperse droplets with either uniform or nou-uniform
spray, the case ofa narrower drop size distribution shows a more rapid decrease in the diameter and temperature of the
drops, thus causing a more rapid temperature decrease and humidity increase of the air than the case of a broader drop
size distribution. The case of uniform spray shows a more rapid decrease in the diameter and temperature of the drops,
thus causing a more rapid air temperature decrease and humidity increase than the case of non-uniform spray. In
adldition, the present work has simulated the operation of the humidifier /dehumiciifier and cooling tower for the cases
of monodisperse craplets and uniform spray.
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