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Abstract

The separation of ice from brine slurry with a hydrocyclone was simulated using
computational fluid dynamics method. Reynolds Stress Model (RSM) and Eulerian-
Granular approach were used to model the flow behavior of ice-sea water slurry inside
the hydrocyclone. The overall size of the hydrocyclone was 5 cm in diameter and 116
cm in height. The simulation was separated into two parts: in the first part, the effects of
the operating parameters were studied. The inlet velocity of ice-sea water slurry feed
was varied from 11 to 25 m/s, while the ice solid volume fraction was kept at 0.2. The
separation efficiency reached 80%, when the inlet velocity was higher than 20 m/s. The
increase in the inlet velocity generated higher centrifugal force which improved the
separation efficiency. The solid volume fraction was varied from 0.1 to 0.4 based on the
inlet velocity at 20 m/s. While the ice solid fraction was varied from 0.1 to 0.4, the
separation efficiency significantly decreased from 94 to 48%, because the increase in
the solid concentration raised the drag force. The separation efficiency finally reduced.
In the second part, the effects of the overflow diameter and the overflow diameter on the
separation efficiency and the flow pattern of ice slurry were investigated. The
enlargement of the overflow diameter from 0.41 to 0.7 cm increased the mass recovery
fraction of ice in the overflow stream from 59 to 96%, but the volume percent of ice
exiting at the overflow side decreased from 57 to 44%. The decrease of the underflow
diameter provided the results corresponding to the enlargement of overflow diameter.
When the underflow diameter decreased from 0.915 to 0.5 cm, the split fraction of ice-
slurry increased from 65 to 99%. A lower ice purity in the overflow stream was found at
a larger overflow diameter. Either increasing overflow diameter or decreasing
underflow diameter caused both ice and sea water to migrate to the overflow, but the
percentage of increase in sea water exiting the overflow was higher than that of ice.
Therefore, diluter flow was found at overflow when the overflow area increased. The
simulation of ice and seawater separation with hydrocyclone could be used to predict
the separation efficiency and also described the ice and sea water distribution inside a
hydrocyclone.
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