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1. Experimenis on Wind Boundary-Layer and Skin Friction Coefficient
Downstream of a Forward-Facing Step

Hajime Karo*
Kiyoshi Amma**
Toshimitsu Dor**

Synopsis

In this report we describe the experiments which were conducted to investigate the wind
boundary-layer and the skin friction coefficient downstream of a forward-facing step. The wind
tunnel used is 1.5m wide and 1.13m high, and its effective length is 12 m. Two step models with
heights 2z=15cm and 1.8 cm were tested when the boundary-layer thickness ¢ was increased to
simulate the atmospheric boundary-layer by means of artificial roughness on the windward floor.
The step model of 2=1.8 cm was tested also when the above-mentioned roughness was removed
to simplify experimenta! conditions.

Measurements were made of wind profiles, static pressures, turbulent velocity components
and Reynolds stresses. The skin friciion coefficients were obtained by applying the log-law to
wind profiles and also by using the Preston tube method.

From the experimental results various properties of the wind boundary-layer downstream of
the steps are shown in comparison with that on 2 flat plate; the boundary-layer behind a step is
strongly subjected to the windward one and it is notable that a constant C of the law of the wall
varies considerably shortly downstream of the step.

It is shown that skin friction coefficients ¢, behind the step are remarkably different from
the values of ¢, on the usual flat plate in the uniform tunnel wind. However, the relation between
#gBfv (26y: friction velocity) and ¢; for the flat plate is also applicable to the boundary-layer
behind the step.

* Chief of Hydrodynamics Lahoratory, Marine Hydrodynamics Division
% Member of Hydrodynamics Laboratory, Marine Hydrodynamics Division
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