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A combined simulation and experimental study of fluidized bed granulation

for traditional Chinese medicine on the basis of computational fluid dynamics
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[ Abstract] Objective; A prediction model for the granule growth profiles in fluidized bed of traditional
Chinese medicine was developed to improve the research and development of traditional Chinese medicine preparation
technology from laboratory trial and error to scientific, digital and intelligent mode. Methods: The basic working
conditions of the fluidized-bed top spray granulator were constructed by SolidWorks Premium software, and the grid
was then divided by ANSYS ICEM CFD software. Computational fluid dynamics (CFD) was used to establish the
mathematical model of granules agglomeration. The agglomeration mechanism rules were customized and the user-
defined functions were cooperated into the model. The established CFD model was used to simulate the granulation
process of Lysimachia christinae Hance extract and Sedum sarmentosum Bunge extract in a fluidized bed respectively.

Furthermore, the fluidized bed granulation experiments were carried out to verify the accuracy of the model.
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Results: The simulation results showed that the particle size of the granules increased with the increasing simulation

time, and the particle size distribution gradually widened. The velocity of the particles and the pressure of the

mixed phases in the bed changed due to the particle growth. The experimental results of granules size growth rate

and spatial distribution were in good agreement with those of numerical simulation. Conclusion: The simulation of

granule growth trend can be used to predict or judge the appropriateness of the formulation process and is helpful to

effectively control the key quality attributes of the final granules.
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