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Abstract In this study, the characteristics of flows around building groups are investigated
using a computational fluid dynamics (CFD) model. For this, building groups with different
volumetric ratios in a fixed area are considered. As the volumetric ratio of the building group
increases, the region affected by the building group is widened. However, the wind-speed
reduced area rather decreases with the volumetric ratio near the ground bottom (z < 0.7H, here,
H is the height of the building group) and, above 0.7H, it increases. As the volumetric ratio
decreases (that is, space between buildings was widened), the size of recirculation region
decreases but flow recovery is delayed, resulting in the wider wind-speed reduced area. The
increase in the volumetric ratio results in larger drag force on the flow above the roof level,
consequently reducing wind speed above the roof level. However, above z > 1.7H, wind speed
increases with the volumetric ratio for satisfying mass conservation, resultantly increasing tur-
bulent kinetic energy there. Inside the building groups, wind speed decreased with the volumet-
ric ratio and averaged wind speed is parameterized in terms of the volumetric ratio and
background flow speed. The parameterization method is applied to producing averaged wind
speed for 80 urban areas in 7 cities in Korea, showing relatively good performance.

Key words: CFD model, GIS data, flow characteristics, building groups, parameterization
method
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Fig. 1. Numerical domain and building configuration in the
control-run (CNTL) case.



Table 1. Summary of the numerical experiments.

Experiments ~ Volumetric ratio ~ Plane area ratio (A,,)
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