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Fig.1 Flow chart of the solution procedure
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Fig.2 Comparison of the settling velocity
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NUMERICAL SIMULATION METHOD FOR TWO-PHASE FLOW OF

COARSE PARTICLES IN RISER PIPE

Zhang Yan™, Lu Xiaobing ™*, Zhang Xuhui ™, LiPeng ™
*( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China )

*( School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049,China )

Abstract: Ocean polymetallic nodules are the most promising deep-sea mineral resources today, and the riser
pipe transport system is crucial in seabed ore transport. This is a typical multiphase flow problem. There is
currently no suitable model to describe the long distance transport of coarse particles in the riser. When there
are coarse particles, a non-physical condition with a particle volume fraction greater than 1 occurs. The
existing MP-PIC model is modified in this paper. The calculation method of the coarse particles is combined
with the MP-PIC model to obtain the CoarseMP-PIC model, which is used to simulate the movement process
of coarse ore in a riser pipe. The phase-diffusion equation is solved to distribute the phase fraction of the
coarse particles into the surrounding fluid grid to ensure the phase fraction boundedness. The simulation
results based on CoarseMP-PIC model are compared with laboratory experiment and analytical solution to
verify the applicability of the model.
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