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LARGE-EDDY SIMULATION OF TURBULENT BOUNDARY-LAYER FLOW
OVER A URBAN TOPOGRAPHY

Byung-Gu Kim' and Changhoon Lee”

Large-eddy simulation has been conducted to simulate turbulent boundary-layer flows over an array of
regularly distributed obstacles considering various cases of a wind incident angle. The effect of wind direction was
investigated in the square cube array that periodic boundary condition was imposed. Characteristics of the turbulent
flow over the obstacle array have been found to be very sensitive to the direction of prevailing wind or of mean
pressure gradient. Velocity of planar average shows that the direction of the velocity is not always aligned with
mean pressure gradient but varied with height, specially below the urban canopy. Turbulent statistics are changed
sensitively with the direction of mean pressure gradient around 10 degree.
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Fig. 1 Configuration of square (left) and staggered array (right). 6 and A are the direction of mean pressure gradient

and dimension of a cube, respectively.
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Fig. 2 Streamwise and lateral velocity profiles averaged in time and horizontal space.
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