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Hydraulic Transport of Solids in Pipes
Part 7. Flow Patterns of Sphere-Water Mixture Flows and Various
Factors of Additional Pressure Losses above Those of

Clear Water only
Kyokai Okuda and Hideaki Yamagishi

Abstract

The analysis is presented, which is on variation of the factors for additional pressure losses in sphere-
water mixture flow in pipes above those of clear water only.
The factors are as follows from the analysis :
(a) Rolling Friction of the spheres on the pipe wall
(b) Drag Variation of the spheres subject to fluctuating pipe flow
(¢) Mean Drag due to velocity differences between water and spheres in the pipe
Regarding a certain assumptions on the data of the three flow patterns, the results of the analysis are
obtained as follows :
(a) The rolling friction is largest in moving bed flow patterns, and larger in heterogeneous flow patterns
than in nearly homogeneous flow patterns.
(b) The more the concentration of spheres increases, the greater the effect of rolling friction arises in every
flow patterns.
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