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Hydraulic Transport of Solids in Pipes

Part 4. The Experimental Formulae for the Terminal
Velocity of a Sphere decelerated by the Pipe Wall
and the Flow Velocity to maintain the
Suspension of a Sphere in a Pipe

Kyookai Okuda

Abstract

In the present paper, the following two velocities are examined in terms of dimensionless
factors:

a) The mean flow velocity in a pipe to maintain the suspension of a sphere, vy,

b) The terminal velocity of a sphere in a pipe, vy.

The experiments were performed by changing the diameter of a sphere d, the specific gravity
of a sphere 7s and the diameter of a pipe D.

The results obtained can be summarized mainly as follows:

a) v/vs=09788—1.145X In (d/D+1.0),

D) 0glve=1.0—0.908X(d/D}-52, {or the spheres falling straightly along the pipe axis,
or

vofve=0.765—0.924 X (d/D)-592, for the spheres falling swinging in the pipe,
where v is the terminal velocity of a sphere in unbounded fluid,

¢) The drag coefficient of a sphere in the pipe flow is larger than that of a sphere in
unbounded fluid flow.
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