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Several earlier studies (e.g. [1–2]) pointed out the advantages of Large Eddy Simulation (LES) in modelling
microscale dispersion, however, due to its high computational cost, most LES based studies focus on a single
geometrical configuration without investigating the effects of different geometrical parameters.
In this study, a virtual wind tunnel is presented, constructed in ANSYS Discovery Live, which is a GPU-based
software originally developed for mechanical engineering applications. The applied software allows for altering
the geometry or post-processing “on the fly”, while the results are being constantly updated by the solver. These
features enable the rapid comparison of numerous design concepts with decent accuracy.
The dispersion of traffic induced air pollutants is analyzed by utilizing the analogy between heat and mass
transport processes. Using the presented methodology, converged LES results can be obtained for an urban
dispersion scenario involving a few (< 20) buildings within an hour of computational time on a high-end gaming
video card. Using passive turbulence generators at the inlet combined with a relatively short preparatory section,
the proposed numerical wind tunnel configuration is capable of producing the mean velocity and turbulence
intensity profiles characterizing the urban boundary layer. In our previous study [3] the numerical model has been
validated by comparing the resultant flow and the pollutant fields with known wind tunnel data.
In the present study, the application of the numerical wind tunnel is demonstrated. The flow and concentration
fields are compared in the cases of various building arrangements of equal useful volumes. The building pattern of
highest pollutant removal efficiency can be identified using the mass Stanton number resulting from the numerical
model. The dependence of the Stanton number on various geometrical parameters is analyzed.
In conclusion, building patterns containing higher objects in a staggered arrangement displayed superior pollutant
removal performance and improved air quality at pedestrian level.
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