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Abstract

In the present investigation, a numerical model developed for the prediction of the wind flow over complex
terrain is validated by comparing with the field experiments. For the solution of the Reynolds— Averaged Navier—
Stokes equations which are the governing equations of the microscale atmospheric flow, the model is constructed
based on the finite—volume formulation and the SIMPLEC pressure-correction algorithm for the hydrodynamic
computation. The boundary-fitted coordinate system is employed for the detailed depiction of topography. The
boundary conditions and the modified turbulence constants suitable for an atmospheric boundary -layer are applied
together with the k- ¢ turbulence model.

The full-scale experiments of Cooper's Ridge, Kettles Hill and Askervein Hill are chosen as the validation cases.
Comparisons of the mean flow field between the field measurements and the predicted results show good
agreement. In the simulation of the wind flow over Askervein Hill, the numerical model predicts the three -
dimensional flow separation in the downslope of the hill including the blockage effect due to neighboring hills.
Such a flow behavior has not been simulated by the theoretical predictions. Therefore, the present model may offer
the most accurate prediction of flow behavior in the leeside of the hill among the existing theoretical and numerical
predictions.

Key words : atmospheric boundary layer, boundary - fitted coordinate system, hydrodynamic model, field
experiment, flow separation, fractional speed-up ratio
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Table 1. Turbulence constants of the k—¢ model.
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Fig. 1. Fractional speed—up ratios for the wind flow

over Cooper's Ridge at the heights of 2m

and 3m above the ground level. (symbols,

full-scale measurements; lines, computations)
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