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Abstract

We are interested in the reliable simulation of the sedimentation of monodisperse sus-
pensions under the influence of body forces observed in many engineering applications
and natural systems. At the macroscopic level, the complex interaction between the
immiscible fluid and the sedimentation of a compressible phase may be governed by the
Navier-Stokes equations coupled to a nonlinear advection-diffusion-reaction equation for
the local solids concentration. We propose a versatile and effective finite volume element
(FVE) scheme, whose formulation relies on a stabilized finite element (FE) method with
continuous piecewise linear approximation for velocity, pressure and concentration.

Key words: Finite volume element method, Sedimentation-consolidation process, Navier-
Stokes equations, Inclined channels

2000 MSC: 65M60, 65M08, 35Q35, 76D07.

References

[1] A. Acrivos, E. Herbolzheimer, Enhanced sedimentation in settling tanks with in-
clined walls, J. Fluid Mech. 92(3) (1979) 435–457.

[2] F. Betancourt, R. Bürger, R. Ruiz-Baier, H. Torres, C. Vega, On numerical
methods for hyperbolic conservation laws and related equations modelling sedimentation
of solid-liquid suspensions, in: G.-Q. Chen, H. Holden and K.H. Karlsen (Eds.), Hy-
perbolic Conservation Laws and Related Analysis with Applications. Springer-Verlag,
Berlin, 2014, pp. 23–68.

[3] A.E. Boycott, Sedimentation of blood corpuscules, Nature 104 (1920) 532.

∗This research was partially supported by the support by the University of Lausanne and by CONICYT-
Chile through the Fondecyt project No. 11110264.
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