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Abstract — Collection efficiencies and pressure drops for the removal of small particles from dilute liquid
suspensions by granular bed filter were calculated using network model. The network model is composed
of a number of nodes connected with cylindrical bonds and particles are deposited on the bond surface.
The collection efficiency of each cylindrical bond was predicted using unit cell model corresponding to the
pore volume of cylindrical pore both at the initial and transient states. Deposited particles on the collector
surface may act as additional collector and reduce the pore size of the collector. As a result, the collection
efficiency was improved and pressure drop increased with deposition. Even though the stochastic nature of
network requires a large number of simulation work. the model proposed in this study can be used in
investigating collection efficiency and pressure drop.
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Figure 1. Typical types of the network model used in
the literature.

Figure 2. Schematic representation of the two dimensional
triangular network model used in this study.
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Figure 3. Unit cells of j-th type of cylindrical pore and
its corresponding spherical collector at the
initial stage.
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corresponding spherical collector with the increase
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|Ca.lculate pressure and flow distributions within the network|
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| Inject particles into the nodes of the first layer (J=1) |

|Determine the amount of deposited particles at the bond|

| Undeposited particles go to the node of the next layer | |j=_]-|-1 |

| J < N (number of node in axial direction) H

| Predict the collection efficiency of the filter bed |

)

—| 0 > O (allowable maximum deposit) |
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End of simulatio

Figure 5. Simulation algorithm used in this network
model.
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