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ABSTRACT 10 

The generation of inflow turbulence is among the key issues that affect the large eddy simulation (LES) of 11 

atmospheric boundary layer (ABL) flow. An improved inflow turbulence generator for LES, the narrowband 12 

synthesis random flow generator (NSRFG), is proposed in this study based on previous random flow generation 13 

(RFG) techniques. The novel NSRFG technique yields a more concise expression and overcomes some defects in the 14 

previous study of RFG techniques by strictly maintaining a divergence-free condition, coherency function, and 15 

turbulent spectra of the ABL flow theoretically. The new technique was validated by simulating a typical turbulent 16 

ABL flow, and comparisons between the NSRFG method and the consistent discretizing and synthesizing RFG 17 

method are presented. The new technique was then applied to the numerical simulation of the turbulent flow around 18 

the CAARC standard building model, which was tested in the boundary layer wind tunnel of the South China 19 

University of Technology. A detailed comparison of the wind effects obtained from numerical simulations and a 20 

wind tunnel test, including wind pressures, base moments, and wind-induced responses, was finally performed to 21 

demonstrate the feasibility and effectiveness of the new technique. 22 
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