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Modelling of liquid penetration into a particle bed
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In this work, numerical simulation models are developed to predict the mixing of
powder and liquid in wet granulation processes. The developed models are used to investigate the impact
of the microscopic particle structures on_the powder-liquid mixing speed. It was succeeded to develop a
DNS model to simulate the liquid penetration due to capillary action as well as a particle contact
dispersion model. Linear relationship was found between the cosine of the apparent contact angle of the
powder mixture with different contact angles and the volume ratio of the mixture. In addition, it was

implied that the partial wetting of individual particle surface can significantly influence the contact
liquid dispersion speed.
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Figure 1. Packed particle column obtained from
DEM simulations.
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Figure 2: Meniscus due to surface tension and
pressure difference across interface.
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Figure 3: Pressure drop across a packed column.
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Figure 4: Packed columns made of powder
mixture with different contact angles.
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Figure 5: Relationship between apparent contact
angle and volume ration of the particles with
better wettability.
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Figure 6: Snapshots of wet particles in a rotary
drum obtained from (a) simulation and (b)
experiment.
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Figure 7: Temporal change of mixing index with
the number of particle surface division varying
from 12 to 144.
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Figure 8: Snapshots of spray drum. (Left) Shi and
McCarthy model, (middle) proposed model and
(right) no contact dispersion.
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