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Abstract: Atwo-phase LES model using Euler-Lagrangian two-way coupling has been developed in OpenFOAM. The model shall be used for the analysis of the interaction between
particles and their surrounding fluid. Validation of the model has been performed using data from physical experiments..
Keywords: suspended sediment, computational fluid dynamics, large eddy simulation, Euler-Lagrangian two-way coupling.

Methods

The development of a sediment plume In turbulent
channel flow iIs studied using a two-phase LES model.
Fluid flow I1s governed by the three-dimensional Navier-
Stokes equations. The equations are solved on a struc-
tured mesh with 5.2 million cells (Ylcesan et al., 2020).

YPN

For hgg IIhft

sedPlume_5236k_d05_v1 In Figure 3 the velocity of each individual particle is

plotted against the velocity of its surrounding fluid. As a
result of particle settling, the y component of the particle
velocity is lower than the y component of the fluid velocity.

Conclusions

In this study the development of a sediment plume In
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The movement of the dispersed phase (particles) is gov-
erned by Newton’s law of motion and modelled using the
Lagrangian approach. Particle diameters are uniformly dis-

turbulent channel flow has been numerically modelled and
the velocity difference between particles and fluid has
been analysed.

tributed In the range of 0.50mm < d < 0.71mm. Momentum
exchange between fluid and particles is two-way coupled.
The entire model is solved using a modified version of the
OpenFOAM-solver MPPICFoam (Greenshields, 2018).

Results

Worf et al. (2019) measured a fall velocity in the range of
0.03ms?t to 0.06ms?t for particles described above in
turbulent channel flow with an average flow velocity of
0.5ms™t. The fall velocity in the numerical simulation of this
experiment was determined as 0.06ms™ (Figure 2).
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Figure 2: Particle fal
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Figure 1: Sediment release into turbulent channel flow

(length in m, velocity in ms-1); x is the direction of the

bulk fluid velocity and the gravitational acceleration is
pointing in negative y direction.
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Figure 3: Comparison of the particle velocity and the
velocity of its surrounding fluid 1 s after release into
turbulent channel flow; each point represents one
particle.
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