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Motivation

Build up formation in the CIF
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Mixing in carbon particles in ICF
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Particle Tracking Algorithm
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Electromagnetic 

calculation

Hydrodynamics

(LES)

volVectorField FF = - F/rho0 + beta*(T0 - T)*g;

// Momentum predictor

fvVectorMatrix Ueqn

(

fvm::ddt(U)

+ fvm::div(phi, U)

+ turbulence->divDevReff(U)

);

UEqn.relax();

if (momentumPredictor)

{

solve(UEqn == -fvc::grad(p)-FF);

}

Averaged flow velocity:
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Electromagnetic 

calculation

Hydrodynamics

(LES)

Lagrange 

tracking

LES-based Euler-Lagrange one-

way coupled model (in the limit of 

dilute conditions)

Assumptions:

 Non-conductive spherical particles;

 The particle-particle interaction is 

negligible;

 The particles do not affect the pattern 

and the velocities of the flow.
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The Structure of solidParticle Library

The defects of the library:

 Problems in parallel calculations;

 Particles should not exceed the size of 

the cells.
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The Structure of solidParticle Library

The defects of the library:

 Problems in parallel calculations;

 Particles should not exceed the size of 

the cells.  Treated
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M. Ščepanskis, A. Jakovičs, E. Baake J. Phys.: Conf. Ser. Forthcoming 4th quarter 2011

*

* CD(U) – Schiller & Naumann, 1933;  CA – Odar & Hamilton, 1964;  CL(U) – Legendre & Magnaudet, 1997

non-linearities

HD step of time

Lagrangian steps of time (LTS)
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N – number of Lagrangian 

steps of time (LST)
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Results and Analysis of the Model
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μm80:1pf dS

- drag, lift and M forces;

- drag, lift, buoyancy and EM forces;

μm100:5.1 dS

- drag, buoyancy and EM forces;

μm100:5.1 dS



Conclusions

LES-based Euler-Lagrange model is created for non-
conductive particles in EM induced flow inside the 
metallurgical furnaces by development of solidParticle
library and pisoFoam solver.

The model takes into account drag, buoyancy, EM, lift, 
acceleration and added mass forces.
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