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Hydraulic characteristics of pipeline of vertical riser in jam conditions

CAO Bin, XIA Jianxin, LIU Xin
( College of Life and Environmental Science, Minzu University of China, Beijing 100081, China)

Abstract: Through a self-developed pipeline test, the critical conditions of jam and re-initiation of coarse particle
motion in pipelines of a deep-sea mining vertical riser with different particle sizes, heights of jam, and average flow
velocities were investigated. The results are as follows: (a) the particle size and the height of the jam have a
significant effect on the relationship between the pressure gradient and average flow velocity; (b) when the
relationship between the pressure gradient and average flow velocity is linear, the pipeline is jammed, and if it is
nonlinear, the particle motion can be re-initiated; and (c) a critical condition formula was developed and verified

by experimental data, and it met accuracy requirements.

Key words: deep-sea mining; pipeline of vertical riser in jam conditions; particle diameter; jam height; average

flow velocity; critical condition of re-initiation of particle motion
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Fig. 5 Critical pressure gradient for re-initiation of particle motion under different conditions
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