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Fig.1 Model of coal stack dome and apparatus
for wind pressure measurement
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Fig. 2 Multi-channel declined glass tube Fig. 3 Comparison of wind pressure distributions
manometer in natural wind.and tunnel stream
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New conceptions for the wind pressure generation on bluff bodies

Junji KATSURA
Synopsis

The time integral of the velocity vector at a point in the turbulent stream coincides with the locus of
the moving point in the still fluid. The locus is to be called the stream path. When an obstacle reaches
at some point on the stream path, the flow pattern around the obstacle is formed by the conditions of its
moving process, it's shape and Reynolds number. If the stream path is straight and the pressure
response function on the obstacle surface by an impulsive displacement like Dirac’s delta function is
given, then the pressure distribution on the surface is obtained as the output for the corresponding input
to the dynamic pressure with the distance variable along the stream path. Furthermore, if the kernel
function in the convelution equation is adopted for the acting force, the width of kernel function
expresses the distance through which the flow pattern around the obstacle at rest is convergent to a
stationary condition. The distance is to be called as the pattern completion length depending on the
shape of obstacle and Reynolds number.

Another input-output relationship is presumed along the stream path. The input is the product of the
stream path curvature and the velocity, and the output is the variation of the circulation around the
obstacle. Although the direct detection of the kernel function is really difficult, the kernel width is
evaluated as the averaged value from the delay of the response. Since it is also functional in the
obstacle shape and Reynolds number, the discussion is able to develop into Reynolds number problem in
the turbulent stream.

Key words: natural wind, turbulent boundary layer, wind pressure, Reynolds number, similarity,
flow pattern formation, pattern completion length, stream path





