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Effect of Roughness Elements on the Wind Tunnel Simulation of
Atmospheric Surface Layer
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(Department of Fluid Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; In the wind tunnel, the atmospheric surface layer was simulated by the naturally form-
ing method with square-bar roughness elements having different height and different paving den-
sity. The atmospheric surface layer profiles and turbulence intensities were measured by particle
image velocimetry. The results show that when the paving length is more than 12 times of the in-
let height of the experimental section, and the profiles’ logarithmic height can be 60% of the ex-
perimental section height. The maximum value of the aerodynamics roughness,Z, , is about 40 %-
50% of the roughness element height, and Z, changes exponentially with the distance from the
last roughness element to model position. Moreover, at the same level, the turbulence intensities
decrease with the increase of the paving distance. When the level reaches more than 40% of the
experimental section height, the turbulence intensities are almost the same. Our results indicate
that, in the practical application, the required atmospheric surface layer can be achieved by the
different combination of roughness element height with paving density, and the experimental
model position and the section inlet velocity can be determined if the needed Z, and U. are
known.
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