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A Numerical Study on the Toxic Gaseous and Solid Pollutant Dispersion
in an Open Atmosphere
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ABSTRACT

A series of numerical calculations are performed in order to investigate the dispersion mechanism of
toxic gaseous and solid pollutants in extremely short-term and short range. The calculations are carried
out in an open space characterized by turbulent boundary layer. The simulation is made by the use of
numerical model, in which a control-volume based finite difference method is used together with the
SIMPLEC algorithm for the resolution of the pressure-velocity coupling problem. The Reynolds
stresses are solved by two-equation, k- ¢ model modified for buoyancy. The major parameters consider-
ed in this study are temperature, velocity and injection height of toxic gases, environmental conditions
such as temperature and velocity of free stream air, and topographic factor. The results are presented
and discussed in detail. The flow field is commonly characterized by the formation of a strong
recirculation zone due to the upward motion of the hot toxic gas and ground shear stress. The driving
force of the upward motion is explained by the effect of thermal buoyancy of hot gas and the difference
of inlet velocity between toxic gas and free stream.
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