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Abstract: The drag force model of Euler-Euler two-phase flow numerical method is an important factor
affecting the calculation results of the solid concentration distribution in suspended load sediment solid-
liquid two-phase flow. The existing interphase drag force model does not consider the influence of the
turbulence intensity change of the surrounding fluid caused by the particle dynamic scale on the movement
and diffusion of particle, resulting in the calculated error of the solid concentration compared with the
experimental value. To this end, the improved drag force modified model PDS — MTE — Wen — Yu model
was obtained by modifying the MTE — Wen — Yu model with the correlation expression of the fluid
turbulence intensity change ratio and particle dynamic scale for sediment-laden flow. The improved drag
force modified model was verified by the solid-liquid two-phase flow numerical simulation in circular
pipes. The results showed that for the numerical simulations of solid-liquid two-phase flow with different

particle diameters, different flow velocities and different solid concentrations, the solid concentration
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distribution calculated by the PDS — MTE — Wen — Yu model was more consistent with the experimental

values and the calculation accuracy was higher compared with that of the Wen — Yu model and MTE —
Wen — Yu model. The calculation accuracy of PDS — MTE — Wen — Yu model and MTE — Wen — Yu model
was basically the same in the turbulent core region, while the PDS — MTE — Wen — Yu model owned

higher calculation accuracy in the near-wall region. However, the calculation error of the solid

concentration distribution obtained by PDS — MTE — Wen — Yu model was gradually increased with the

increase of particle diameter because of the increased inertia of large size particle and the decrease

influence of turbulence intensity change on large size particle. For the pressure field of solid-liquid two-
phase flow, the pressure drop calculated by the MTE — Wen — Yu model and the PDS — MTE — Wen — Yu

model was basically the same. Both of them were closer to the experimental values compared with the

Wen — Yu model, but there were still some errors with the experimental values. Therefore, the PDS —

MTE — Wen — Yu model owned higher calculation accuracy. It was more suitable for the solid

concentration calculation in the suspended load sediment solid-liquid two-phase flow with small diameter

particle and the pressure field calculation of the solid-liquid two-phase flow with the small flow velocity

and the low solid concentration.

Key words: solid-liquid two-phase flow; suspended load sediment; drag force modification model;

particle dynamic scale; turbulence correction function
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Calculated solid concentration distributions of three type drag force models compared with

experimental data under different inlet flow velocities and different inlet solid concentrations
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Fig. 6 Relative errors of three type models under different inlet flow velocities and different solid concentrations
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