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Prediction of Friction Pressure for Non—Newtonian
Backfilling Pipe—flow Slurry

YANG Xiaobing, XIAO Bolin, GAO Qian’
(School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract : In mine backfilling, it is of great significance to calculate the slurry pressure loss in the pipeline trans—
portation. In order to seek a simple and efficient method to predict the pressure loss through applying the friction fac—
tor correlations, this paper summarized seven friction factor correction models for non—Newtonian flow according to
the flow state classication. After that, details on how to utilize the models to predict the pressure loss through a case
study were presented. The results show that choosing a proper model is very important, where the practical flow type
and conditions should be considered. For Bingham plastic laminar flow, the Darby —Melson and Swamee —Aggarwal
model, which are approximations of the Buckingham—Reiner equation, are the first choices since their prediction re—
sults are in good agreement with the actual monitoring results of the pressure loss. However, the Danish—Kumar model
underestimates the pressure drop and is suitable for flow with a large Hedstrom Number. Besides, monitoring fluctua—
tions for the velocity and pressure loss in practice can be observed due to the slightly changeable slurry mixing propor—
tion, the variability of the aggregate, the particle settling and mild segregation of the slurry during transportation, and
the change of the stowing gradient. Finally, the pressure loss prediction for the transition flow region is still an engi—
neering challenge.
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Fig.1 Particle size distributions of the aggregates in this case
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