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In this talk we will present the current research at ICUBE, Team MECAFLU in the
”Instabilité, Turbulence, Diphasique” group on simulation of falling bodies. The team
currently focuses in the behaviour of a sphere in a tube with a Poiseuille flow.

In a firts part, statics cases are studied. The sphere has a diameter d and it is placed into
a tube of diameter D = 2R. The diameters ratio D/d is equal to 5. The Reynolds number
Re = (UtD)/ν is based on the upstream mean velocity Um = 1 and the fluid viscosity
ν. This first study focuses on the Reynolds number effect with Re = 100, 150, 200, 250
and 300. First the sphere is placed at a distance r from the axis, with the adimentional
ratio r/R ∈ [0; 0.72]. The first results are reported on figure 1. We can see that for each
Reynolds there is a radial position when the lift is zero. We will check if this position is
reached when the particle falls. The next part of the study extend to cases where free
rotation of the sphere is allowed.

Finally the particle is released from the center od the tube for different Reynolds number

and Galileo number (Ga =

√
|ρs/ρ−1|gd3

ν
). So far the ratio of the fluid density over the

particle density is fixed to a value of β = 0.5. Depending on the value of Ga the sphere
can fall or levitate, cf. figure 2.
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Figure 1: Static sphere in a Poiseuille flow

(a) Position x (b) Speed Vx

Figure 2: Fall and Levitation of the free sphere in a Poiseuille flow
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