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Analysis method for high-concentration mineral particle flow in
long-distance curved pipes
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Abstract: The flexible hose connecting the deep-sea mining vehicle and the relay station is a key link in the
deep-sea mining system and is suspended in a curved configuration above the mining vehicle. This paper
extends the applicable conditions of the model from the vertical pipeline to the flexible hose based on the one-
dimensional model (VHT_1D), by discretizing the long-distance curved pipelines into a series of inclined
pipelines for force analysis. The extended model is fully compared with the key parameters calculated by the
two-way coupling method of fluid dynamics and discrete elements (CFD-DEM), and this model shows high
accuracy. At the same time, the influence of input parameters such as feed concentration and mixture
transport velocity on the flow state in the pipeline is further explored. A reasonable range of input parameters
is determined, and the conveying efficiency of the pipeline system is optimized. In addition, the hydraulic
gradients in the single-peak and double-peak long-distance curved pipes are compared and analyzed,
providing a basis for the design of the conveying pump. The extended model significantly improves
computational efficiency while maintaining high accuracy, particularly for long-distance pipeline applications.
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Fig.8 Influence of transport parameters
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