
Fluidized bed reactors are widely used in the chemical industry and are essential to the 
production of key commodity and specialty chemicals such as petroleum, polymers, and 
pigments.  To improve fluidization simulation capabilities, two different projects are undertaken 
at ORNL with the specific objective of developing improved fluidization computer models.  On 
one hand, a very detailed multiphase computer model (MFIX) is being employed.  On the other 
hand a Dynamic Interacting Bubble Simulations (DIBS) is being further developed at ORNL 
with the eventual aim of real time diagnosis and control of industrial scale fluidized beds.  
 
MFIX (Multiphase Flow with Interphase eXchanges) is a general-purpose computer code 
developed at the National Energy Technology Laboratory (NETL) for describing the 
hydrodynamics, heat transfer and chemical reactions in fluid-solids systems. Currently, both 2D 
and 3D simulations of the 2D bed at the University of Tennessee are being carried out to validate 
MFIX against experiments.  These experiments use 300 micron ZrO2 (material density 5.6 
gm/cm3), at two or more central jet flows and two bed depths. The preliminary results from these 
simulations along with the schematic are shown in Fig. 1. 
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Figure 1: Schematic of the UTK 2D bed along with the bubble formation in MFIX 
simulations (void fraction is plotted). 
 
DIBS, a dynamical rules based model for bubble behavior in fluidized beds was developed by 
Daw and Halow based on experimental observations of bubble interactions. This model has been 
extended to include chemical reactions and the ozone conversion in a fluidized bed reactor is 
extensively studied. The model runs real-time and has very good prediction capability. The 
effects of emulsion are included using a simple model and the results are plotted in Fig. 2. This 
inclusion has improved the results without use of ad-hoc mass-transfer coefficient and further 
refinement of the model is being currently addressed. 
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Figure 1: Validation of DIBS model for ozone conversion hydrodynamics and chemistry. 
 
Read more about this work. 

http://www.ornl.gov/fossil/Pages/FEAA046.html

