44

Received September 29, 2011
Accepted for Publication November 1, 2011
©2011 Soc. Mater. Eng. Resour. Japan

Verification and Application of Design Model for
Settling Slurry Transport in Pipes”

ltumeleng SEITSHIRG®, Isamu SaTo” and Hiroshi Sato”

*presented as a part of the study at the 10th Organised Multiphase Flow Forum '07 in 2007
"Department of Geosciences, Geotechnology, and Materials Engineering for Resources,
Graduate School of Engineering and Resource Science,

Alita University, 1-1, Tegata Gakuen-cho, Akita 010-8502, Japan
*Department of Earth Science and Technology, Graduate School of Engineering and
Resource Science, Akita University, 1-1, Tegata Gakuen-cho, Akita 010-8502, Japan
E-mail : hsato@ipc.akita-u.acjp

The application of most empirical correlations for hydraulic gradient of settling slurry are generally
limited to the experimental region in which four different flow patterns can be observed: stationary bed flow,
saltation flow, heterogeneous flow, and pseudeo-homogeneous flow. Therefore, the reliable design model
independent on not only the flow regimes but also pipe diameter is imperative for pipeline engineers.

By using the condition factor introduced by Sato et al., which represents the situation of solids movement
in a pipe and calculated from the concentration profiles, an equation was derived for hydraulic gradient
of settling slurry flow in horizontal circular pipes. With the slurry database, it was also assured that the
equation was valid for practical pipeline design under the condition of settling slurry flow. Hence, the effect
of pipe diameter and concentration on the Specific Energy Consumption and pipeline design procedure were
discussed based on the analytical results.
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