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Abstract; To investigate the motion characteristics of deep-sea polymetallic nodules in a vertical pipeline of airlift system
with air at different flow rates and also study flow field characteristics of gas-liquid-solid three-phase flow in the system,
numerical simulation was made with CFD-DEM coupling method for the three-phase flow in the vertical pipeline of airlift
system. The results show that as air flow rate increases, the average local volume fraction of particle swarm decreases,
and the frequency of occurrence is lower first and then become higher for slug flow. Both the flow rate of fluid and the
average axial velocity of particle swarm in pipeline increase. The pressure drop in the pipeline increases with the local
volume fraction of particle swarm, and average pressure drop decreases with the increase of air flow rate. Therefore,
based on the variation in local volume fraction of particles in pipeline reflected by the pressure drop, the slug flow can be
identified so as to prevent pipeline blockage.
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Fig.3 Experimental equipment of airlift system
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Fig.4 Numerical simulation results and experimental verification
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Fig.5 Vector graphs of fluid at different air flow rates
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Fig.6 Spatial distribution of particle swarm in lift pipe
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