#®15E RI¥srHSva (1998)

BIRGILE A BERBRE IR T 5 REREOFE

An experimental study of turbulent boundary layer over steep hills
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ABSTRACT

This paper describes wind tunnel experiments on turbulent flows over a two-dimensional
ridge and a circular hill, both having cosine-squared cross-section and maximum slope of about
32° . The experiments were made in the adiabatic atmospheric boundary layers. Mean flow and
turbulence were measured using split-fiber probes designed for measuring flows with a high
turbulence and separation. The experimental emphases are on differences in the flow pattern.
between two- and three-dimensional hills; roughness effects; and turbulence structures in the
near-wake region. Principle results are: (1) the cavity zones behind circular hills are smaller
than two-dimensional ridge, because of the convergence of flow in the three-dimensional wake.
(2) The increased roughness on the hill surface causes a earlier separation, resulting in a larger
recirculation. (3) A strong mixing layer forms just downwind of the top of each hill,
corresponding to the flow separation on the lee slope of the hill. (4) The lateral velocity
variances behind the circular hills show second local maxima in the wall layer, which are
generated by a cross-wind motion and can not be observed in the 2D cases. (5) The increase of
turbulence -in the incident flow reduces turbulence levels in the near-wake region.
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