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Optimal Design of the Power System of ABL. Wind-Tunnel
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2. School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: A power system with dual fans for atmospherical boundary layer (ABL) wind-tunnel is
proposed to simulate the actual ABL. Numerical wind-tunnel technology is used to compare the
steady boundary flow fields in the wind tunnel among four schemes of the wind tunnel power
system, that is, three different arrangement schemes of dual-fan power system a scheme of single
power fan. Simulation results show that the dual-fan systems generate the wind velocity enough
to cover whole condition of aeolian sand transport. Especially when the air in the wind-tunnel is
driven by dual fans located at both ends of the wind-tunnel, the wind velocity and turbulence
intensity of the boundary layer flow reach 54.28 m/s and 13.46%, respectively, and are
176.60% and 141.83% of those of single fan scheme. So it is most suitable for simulations of
field aeolian sand transport or even sand storm processes in ABL wind-tunnel. The power system
with dual fans located at both ends of the wind-tunnel is the optimal scheme among the four
schemes of the wind tunnel power system. This research may provide a reference for the
improvement of existing wind-tunnel involving sand motion.
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