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Research Theme : Establishing a database of approaching flow statistics and wind—tunnel
geometry for wind environmental assessment

Representative Researcher (Affiliation) : Naoki Ikegaya (Kyushu University)

Summary * Figures

The pedestrian—level wind environment of urban areas is a key research question for
pursuing better outdoor environment. Recent studies focus on the probabilistic nature
of the airflow in built environment using fundamental statistics, probability density
functions, and power spectral densities. However, the relationship between these
statistics and turbulent characteristics have not been revealed yet, especially for the
key factor to determine the shape of the probability density. Therefore, this study
investigates the correlation of the power spectral densities and probability densities
of the wake flow of two types of the blocks whose length scales are comparable of that
of the turbulent length scale of the turbulent approaching flow. The results show that
the probability density functions within the wake skews in the positive side, implying
the rare but strong wind speeds occurs within the wake. Accordingly, the power spectral
densities clearly showed the generation of smaller scale turbulences than those of the
energy containing eddies of the approaching flow. The outcomes imply that the skewed
probability density is probably generated by the superimposition of the small-scale
turbulence due to the separation by the block on the turbulences of the approaching flow.
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Fig.1 Probability density distributions of the wind speed within the wake of two types
of blocks with the width of 0.2H and 2H at different spanwise locations




