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Study on Hydraulic Transportation of Solid Particles
in a Pipe with Water Power

Part 3. On the Flow Patterns of Sphere-Water Mixture in a Pipe

Kyokai Okuda, Kazuo Hazome and Hisayoshi Ichiba

Abstract

As the third report about the hydraulic transportation of solid particles, the authors present
the experimental results on the flow patterns of sphere-water mixture in a pipe.

The test are carried out with the U-shaped 7.15m long, horizontal water tunnel, having the
trasparent, 3 m long test section. The tested particles consist of four kinds of plastic spheres, of
which densities change from 1.4 to 1.0. The photo-electric devices are used to measure the fre-
quencies of moving spheres through the upper, middle and lower layers in the pipe cross section.

The main results of the tests are as follows:

a) The distributions of the sphere consistencies in the pipe cross section have the three pat-
terns, i.e. the flows with “low, partially and widely” distributed spheres when water flow velocity
increases.

b) The patterns of the flows can be classified according to the particle Froude numbers, the
ratio of the sphere diameter d to the pipe diameter D and the ratio of the density of the spheres
to that of water.
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