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ABSTRACT.  A model is developed for the hemispherical transmittance of direct and scattered 
solar radiation from a cloudless atmosphere by a mist layer of water droplets in order to investigate 
the potential of water misting systems to serve as a protection from solar irradiation with the 
emphasis on harmful UV radiation. The proposed model is based on published spectral experimen-
tal data for solar irradiation, Mie theory for interaction of the radiation with single spherical 
droplets, and radiative transfer theory. The known limiting solutions are employed to simplify the 
Mie calculations. The modified two-flux approximation is used to account for both direct and 
diffuse irradiation in lieu of a numerical solution for the full radiative transfer equation in anisotrop-
ically scattering media. The role of the governing parameters of a disperse water curtain of water 
droplets, water content, and droplet size for sample conditions is studied in some detail, particularly 
in the near-ultraviolet part of the spectrum where radiation can result in human tissue damage. 

 
NOMENCLATURE 

 
a droplet radius 
d  droplet layer thickness 
fv volume fraction of water 
G danger function 
J diffuse component of radiation intensity 
m  complex index of refraction, n - iκ 
n index of refraction 
Qa efficiency factor of absorption 
Qs efficiency factor of scattering 
T transmittance 
W erythema action function 
x diffraction parameter 
 
Greek symbols 
α absorption coefficient 
β extinction coefficient 
σ scattering coefficient 

κ index of absorption 
μ direction cosine 
μ  scattering asymmetry factor 
ξ eigenvalue 
ω scattering albedo 
 
Subscripts and superscripts 
a absorbed 
dir directional 
dir diffuse 
h hemispherical 
i incident 
s scattering, solar 
surf surface 
t transmitted 
tr transport 
λ wavelength 

  

 
INTRODUCTION 

 
There are many locales on earth with a hot dry climate where the summer air temperature and 
intense solar irradiation make being outdoors unpleasant and even harmful. To provide relief from 
the high temperature environment, there exists a variety of devices using sprays of water droplets 
such as mist generators, fogging systems, or fans accompanied by spreading water jets. Such 
devices are advertised to reduce the air temperature due to evaporation of water droplets and to 
increase the humidity of the air. While the reduction in air temperature renders the environment 
more comfortable, it does little to protect humans from the potentially harmful solar radiation. 
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