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Numerical Simulation and Analysis of Flow in Crystallizer for Sugar Production
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Abstract

The characteristics of a flow field in a crystallizer are key
factors for a crystallization process. For example, it directly
influences the crystal size distribution. The aim of this research is
to numerically simulate the fluid flow in a small-scale
(experimental) cylindrical round bottomed, continuous cooling
crystallizer for sugar. Inside the tank, an impeller to force the
downward flow in the draft tube is also included. For simplification
and reducing the execution time consumed by the simulation
software, the impeller is adequately modeled by using a
momentum source. CFX 5.5.1 was employed to perform the 3D
simulation with the finite volume method using an unstructured
mesh. In addition, one phase flow is determined. Heat transfer is
not significant in the isothermal crystallizer study. The effect of
temperature on the crystallizing process is also ignored and the
use of a sucrose solution as a test fluid is examined. The

simulation results show that the flow pattern in the crystallizer is

non-uniform. The axial momentum strongly increases the axial



flow velocity but only slightly influences the flow pattern, except
the flow near the outlet tube that depends on the momentum
applied. Also, the isokinetic withdrawal depends on the
momentum applied. The momentum source of 18000 kg/mzls2
gives the most similar flow to the isokinetic withdrawal. This leads
the exponentail crystal-sized distribution, which is the optimum.
Furthermore, the velocity at the center of the tank’s bottom is
lower than that of the surrounding region. As a result, sugar
crystals may settle and cause the collection of the settled crystals

at the bottom.
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