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Investigation on pressure drop and phase distribution of
liquid-solid two-phase vertical pipe flow
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Abstract; In order to obtain the characteristics of the liquid-solid two-phase flow in vertical pipes, the electrical re-
sistance tomography (ERT) technology is used to measure the phase distribution and volume fraction, and the di-
mensionless parameter to analyze the pressure drop. The study shows that the distribution of solid-phase particles is
inhomogeneous in the liquid-solid two-phase vertical pipe flow while the density distribution takes on the trend of ax-
ial symmetry. The interphase slip velocity of the liquid-solid two-phase flow is different due to the different particle
diameters. Furthermore, the incorporation of small solid-phase particles can effectively decrease the frictional pres-
sure drop of the liquid pipe flow, resulting in turbulent drag reduction. On the contrary, the incorporation of large
solid-phase particles can increase the pressure drop due to their frequent collision. For the liquid-solid two-phase flow
with weak interphase slip velocity, the homogeneous phase flow model can be used to accurately predict the pressure
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drop of the fluid-solid two-phase flow. The results of this study can provide theoretical basis for the design of marine

resource production and transportation system.

Key words: liquid-solid two-phase flow; phase distribution; pressure drop; multiphase transportation; homogeneous

phase flow model
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Fig. 1 Schematic diagram of the

liquid-solid two-phase flow experiments
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Fig. 2 The phase distribution of the liquid-solid

two-phase vertical pipe flow with different velocities
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Fig. 3 The cross section distribution of fluid-solid

two-phase flow with different mixture velocities
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