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Abstract  Odor dispersion from the ground level emission in the idealized building block array was investigated using
Computational Fluid Dynamics (CFD). The SST k-w turbulence closure model was used to evaluate the flow and odor
dispersion in the idealized building block array. The numerical results of the flow and odor dispersion were compared with
the experimental data from the wind tunnel and water tank. Three validation metrics (the fractional bias (FB), the normalized
mean square error (NMSE), and the fraction of predictions within a factor of two of observations (FAC2)) were used to obtain
the optimal turbulent Schmidt number. The result showed the optimal turbulent Schmidt number, resulting in 0.7. Six
atmospheric stability conditions, namely A, B, C, D, E, F, were used to evaluate the stability effect of odor emission dispersion.
The impact distance of odor plume were larger under neutral conditions (D) than under unstable (A, B, C) and stable (E, F)
conditions.
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Fig. 1. Computational domain with building array and boun-
dary conditions.
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Fig. 2. Schematic illustration of building arrangements and
source position. H is building height.
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Fig. 3. Comparison of vertical distribution of (a) streamwise velocity and (b) turbulent kinetic energy at source position.
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Table 1. Studied cases and atmospheric stability.
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