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Artificial generation of inflow turbulence with wind and scalar fluctuations for
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This study proposed a new method for generating turbulent fluctuations in
wind velocity and scalars, such as temperature and contaminant concentration, based on a Cholesky
decomposition of the time-averaged turbulent flux tensors of the momentum and the scalar. The
artificial turbulent fluctuations generated by this method satisfy not only the prescribed profiles
for the turbulent fluxes of the momentum and the scalar but also the prescribed spatial and time
correlations.

Then, the artificially generated turbulent fluctuations of wind velocity and air temperature was
applied as inflow boundary conditions for a large-eddy simulation of a non-isothermal flow around a
building. The mean wind velocity and mean air temperature predicted from the large-eddy simulation
agreed well with the experimental results. The turbulent kinetic energy and the fluctuation of the

air temperature also corresponded fairly well with the experiment except for the region immediately
behind the inflow boundary.
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