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SIMULATION OF TURBULENT BOUNDARY LAYER OVER
AN URAN AREA

By Takashi MARUYAMA

Synopsis

The calculation method of three-dimensional flows over rough surfaces was shown. The simulated
results were compared with the experimental data in the wind tunnel and the applicability was ex-
amined. The configurations of buildings and houses in a real urban city were obtained from a map and
a aerial photograph. Numerical calculations of turbulent boundary layer over this urban area were car-
ried out using the three-dimensional simulation method. The calculated values were compared with
the observed data at some points in the city. The applicability and the adaptable range were examined
by comparing the calculated values with the observed data at some points in the city. Finally the pre-
dicted values of wind speed for the wind resistent design were presented using the simulated results
and the observed data.
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Fig. 3a. Distributions and profiles of simulated values in z-y and x-y planes.
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Fig. 3b. Distributions and profiles of simulated values in x-z and y-z planes.
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Photo. 1. Output of the data of configuration of buildings and houses. (Looking at south east
direction from the sea).

Photo. 2. Output of the data of configuration of buildings and houses. ~(Looking at west direction
from the city side).
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Fig. 10. Variation of o, (the building density), a (the roughness area density) and L (the averaged
quarter length of buildings) with the area of averaging. The centers of the averaging are
located at the center of the right maps.
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Fig. 14. Observed data of the wind speed and the temperature profiles at point A, B and
C. (1985 August 27 14:00~15:00).
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Fig. 15. Results of the simulation over an urban area.
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Fig. 16. Comparison of the calculated values with observed data at the point A, B and C.
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Fig. 18. Predicted wind speed profile for the
wind resistent design.
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