Effect of wind direction and Structure Geometry on Flow and Dispersion Pollutant in an Urban Street Canyon
The effect of wind direction on flow and pollutant dispersion in an urban street canyon with different geometry of the street canyon  (aspect ratio= width to height) W/H= ½, ¾ and 1 have been studied experimentally in a wind tunnel experiment using tracer gas techniques from a line source without buoyancy. It was conducted under neutral conditions of the atmospheric boundary layer. Moreover, it was investigated theoretically using computational fluid dynamics models. The CFD model used for the simulation was based on the steady-state Reynolds-Average Navier-Stoke equations (RANS) with κ-ε turbulence models; standard κ-ε; RNG κ-ε and realizable models. The model street canyon was formed of sex parallel building rows, with same length at a scale of 1:600. The flow and diffusion fields in the boundary layer in an urban street canyon were investigated in the downwind distance of the leeward wall of the street canyon model at leeward region (X/H= 0.3 & 0.4) and windward region (X/H= 0.6 & 0.7) with four wind directions; N=00(wind perpendicular to street), NNE=22.50, NE=450 and ENE=67.50. Ethylene, C2H4, was used as the tracer gas. Flow characteristics were included mean velocity, turbulence intensity, Reynolds stress, and turbulent kinetic energy. Moreover, dispersion characteristics were studied and included both mean concentrations and concentration fluctuation intensity at various downwind distances and heights within the street canyon. The results obtained were shown that the agreement between the wind tunnel measurements and the numerical study is reasonably good. The wind tunnel data is closed to the Standard κ-ε turbulence model. The higher mean velocity is increased in the wider canyon. The higher turbulent kinetic energy is observed with ENE and the lower observed with N. The fluctuation dispersion is observed higher within the narrow canyon than that within the wider canyon. The pollutant dispersion is decreased with the increased askew wind direction. The highest fluctuation dispersion is appeared with perpendicular wind direction. The concentration distributions measured in the experiment may be used for the evaluation of numerical models and the estimation of air quality in the urban street canyon.

