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   Simulation the agglomeration process of solid particles in the presence of a viscous liquid. We are mostly interested in application to iron ore 
granulation in a horizontal rotating drum. In this work, we use Molecular Dynamics (MD) method to simulate the agglomeration process during the 
dense granular flows in the rotary drum. In which particles are distributed by an uniform distribution of particle volume fractions.

Granulation (balling) Drum
 Agglomeration is the process of particles size enlargement and most 
commonly refers to the upgrading of material fines into larger particles, 
such as pellets or granules. Iron ore granulation is an important stage in 
the steel making.
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Mechanism of granule formation

Granular material flow & granule growth 
in the cascading regime
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Exponential increase of granule 
for different Froude numbers.

Exponential increase of granule 
for different size ratios

Exponential increase of kinetic energy 
normalized by potential energy 

of granule as function of Fr.

Exponential increases of wet & contact coordination numbers (a) and decrease of kinetic 
energy normalized by potential energy of granule (b), as functions of size ratio 𝞪.

a) b)

Filling level: Packing fraction:

- Investigation the agglomeration process of a huge number of particles. 
- Comparison between experiment and simulation of agglomeration processes in rotating 
drum.

Conclusions 
1 The effect of size ratio on the granule 
growth is more crucial than that of rotational 
speed. 
2  Granule growth is an exponential function 
of size ratio and rotational speed of drum. 
3 Kinetic energy normalized by potential 
energy increases proportional to the 
rotational speed, but inversely proportional 
to the size ratio. 
4 The wet and contact coordination 
numbers of agglomerate grains are 
proportional to size ratio.
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The snapshots of model and force chains of a granule under diametrical compression.
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Packing fraction and coordination number, as functions of size ratio
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