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Implementation of the RANS-based CFD method reproducing organized unsteady flow
fluctuation in wind environment around buildings

Tominaga, Yoshihide
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The performance of the unsteady Reynolds-averaged Navier-Stokes (URANS)
turbulence modeling of the flow field around an isolated building was examined. The unsteady fluctuation
behind the building was successfully reproduced by URANS computation. The URANS computation successfully
contributed to the reproduction of a certain part of the large-scale unsteady flow patterns around the
building, and enabled more accurate prediction of the velocity distributions behind the building compared
to the steady-RANS (SRANS) computation. The URANS simulations also yielded larger estimates of the

concentration diffusions behind the buildings than SRANS and improved the accuracy of the estimation of
the mean concentration.
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1 (Validation metrics)
SRANS URANS
Cases FAC2| FB |NMSE| FAC2| FB |NMSE
Upwind
070 | 0.06 | 256 | 063 | 0.09 | 213
release
Rooftop
076 | -028 | 084 | 081 | -0.14 | 0.82
release
Downwind
049 | -043 | 1.25 | 048 | 0.03 | 0.83
release
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