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Abstract: 

One of the approaches to model the fluidized bed gasifiers is to combine the reaction kinetics and bed 
hydrodynamics. The kinetic part of the model deals with main operating parameters such as temperature and 
pressure while the hydrodynamics consider the fluidization effect on the performance of the gasifier and 
consequently gas composition. 

In this paper three major and one reference scenario in modeling the fluidized bed gasifiers have been studied and 
compared to each other. The indexes in evaluating each scenario are a) accuracy b) complexity c) flexibility to 
different input data. The reference scenario (S-0) is based on only using a kinetic model. First scenario (S-1) is the 
combination of kinetic and hydrodynamic models with the approach of “two phase theory”. Second scenario (S-2) is 
based on reaction kinetics and counter current back mixing approach in hydrodynamics of the bed. Finally the third 
scenario (S-3) is based on kinetics and hydrodynamics with the approach of bubble assemblage. The results would 
show the effect of including hydrodynamics as a part of modeling the biomass gasifier. 

 
1. Introduction: 

 
Several studies on investigating and modeling the fluidization phenomena in bubbling 

and circulating fluidized bed gasifiers can be found[1][2][3]. One of the developed theories 
was based on the idea of “bubble assemblage” which considers the bubble size growth along 
the bed height [4].The other theory which is used by different researchers in modeling 
fluidized bed gasifiers is “two-phase theory”. The basis of this model is to divide the bed in 
the bubble and emulsion phase [5]. The third hydrodynamic model studied in this paper is 
“Counter current back mixing” which has similarities with “two-phase theory”, but it focuses 
more on the solid phase (char) dynamic in the bed [3]  

 
2. Concept and methodology: 
 
This paper is based on comparing different scenarios to investigate: 1. If including the 
hydrodynamic model will increase the accuracy of the model in predicting the product gas 
composition and 2. How including different hydrodynamic modeling approaches influences 
the model complexity, flexibility and accuracy.  
 
The reference scenario (S-0) is based on kinetic model without any hydrodynamic models. 
First scenario (S-1) is the combination of kinetic and “two phase theory” models while the 
second scenario (S-2) includes reaction kinetics and counter current back mixing model. 
Finally, the third scenario (S-3) is based on kinetics and bubble assemblage model. 
 
Investigating the effect of including hydrodynamic models in modeling the bubbling 
fluidized bed gasifiers is the objective of this paper. The models are taken from literature and 
implemented in ASPEN plus. External FORTRAN subroutines are developed for each case 



 

to combine reaction kinetics and bed hydrodynamics. Further the subroutines are used in 
ASPEN plus to model the bubbling fluidized bed gasifier. 
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