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Numerical analysis of influence of liquid velocity on characteristics
of vertical pipe transportation by MPS-DEM method
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Abstract: In the field of deep sea, ships and ocean engineering will use vertical pipes to transport minerals, so it involves
the hydrodynamics of solid-liquid two-phase flow. In recent years, with the development of ocean engineering to the deep sea,
the pipe length is very large, and the liquid flow velocity is high, which may cause the damage of the pipeline and reduce the
transportation efficiency. Numerical simulation of long pipe flow at high Reynolds number requires a lot of calculation.
Considering the complexity of multiphase flow, the Moving Particle Semi-implicit method (MPS) and the Discrete Element
Method (DEM) of meshless particle method are combined to study the hydraulic transport of particles at different liquid velocities.
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Based on this, the MPSDEM-SJTU solver developed by the research group is used to analyze the instantaneous flow pattern and

time average variables (including axial liquid velocity, particle position distribution and rotational angular velocity) under

different transport speeds for the fixed length circular pipe. These results are expected to provide reference for the optimization

of hydraulic transportation.
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Fig.5 Transient diagram of axial liquid velocity along radial
direction
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