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Given the destructive effects of storms and the importance of their
simulation and investigation, this study simulates a specific type of
twisted atmospheric boundary layer wind flow in a boundary layer
wind tunnel. Considering the high cost and energy consumption of
simulation and testing in large-scale tunnels, the aim of this study was
to reduce the cost and energy waste by using a small-scale wind
tunnel. To assessment the twisted wind flow, two types of simulation
systems representing high and extreme twisting of the wind flow were
used. The flow conditions were evaluated using a flow observation
system, a laboratory hot-wire sensor, and a 5-hole probe capable of
measuring parameters such as velocity, turbulence intensity, and twist
angle of the flow. Finally, by studying and comparing the profiles of
twist angle, velocity, and flow turbulence with previous references, it
was shown that by making some changes in the simulator system, a
simulation with reasonable accuracy can be performed in a small-scale
wind tunnel. So the difference between the velocity and turbulence
profiles measured in this study and those reported in previous
references was less than 5%. Additionally, for simulators with
maximum guidance angles of 15 and 30 degrees, the resulting flow
twist angles were 12 and 20 degrees, respectively, with a deviation of
less than 2 degrees compared to previous references. Therefore, it can
be concluded that the simulation conducted in this study shows a
strong agreement with prior simulations that utilized large-scale wind
tunnels.
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