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Resumen
      
     -


-
  -
      
-


-

-


1. INTRODUCTION
         -
    




-
  
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-
-


-







-

-
-
  
-



-

-
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

-
-


-


2. MATERIALS AND METHODS

2.1 Process description 


      
      
-

-


-


         


2.2 State-of-the-art of CFD modeling of 
AnMBR and anaerobic digesters

        
       

     
 
-

-



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2.3 CFD procedure

       


      
         -
-
     



Table 1. 
Source: 

Membrane module 
 Model Study Turbulence model 

 Single phase Shear stress over the 
membrane surface  



 Mixture 
velocity  

(2008)

 Single phase 
anaerobic digesters Laminar 

 Single phase





anaerobic digesters

Laminar 

 





digesters

 Wu et al. (2010a)

Tubular membrane 
(AnMBR)

Mixture

Analysis of mass transfer 



modeling

  Yang, Vedantam, Spanjers, 
Nopens & van Lier (2012) 

 i ii

Figure 1. 
Source: 

2.3.1. Create the geometry:   -




 Perform meshing:
       
 

   

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

-
    
      


 

     -


 Activate the multiphase model:

-

   
     
      
      
       




 -
     -


          
     
      
-
      -

     


     
       
-
  
-

       


       



-
    







 -

      
-
       
    -

   
-
      

-
 
-



 Initialize the solution. 
 Display the solution and plotting residuals during the 

process of calculation.

3. RESULTS

3.1. Bioreactor 






-
          
-



      
-

-

-
-






-






/ Revista de Ingeniería


        
        
      
        -


        
       
-
-

      

           -
        

Figure 2. 


Source: 

Table 2.  
Source:

Surrounding Temp. 
(°C) TSS (g/L) Average velocity 


Output velocity 


Average 

temperature (°C)



10 0    0.0008

10     

10 10    

10     

25 0    0.0008

25     

25 10    

25     0.2221

 0    0.0008

     

 10 0.2058   

     

       
      
       

-





3.2 Membrane

-
       



 iiii iiiii
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t 
       
  

-

-







       -


   

     



       -



   

-
-
-

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    

Table 3. 
Source: 



i ii
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3. CONCLUSIONS

 

-
        

-
     


-


  
-
        
-


        
   -



        
        -

        


REFERENCES


and applications

        
      
  Water Research, 47 


   Anaerobic membrane bioreactors for 
wastewater treatment: feasibility and potential applica-
tions. 

The MBR Book.


CFD multiphase 
modeling for evaluation of gas mixing in an anaerobic 

digester.
 
 -


-

Water 
21

-
   
      
Bioresource Technology, 122  



Desali-
nation, 231

       
  
Engineering in Life Sciences, 2  
  



           
   Bioresource Technology, 
100

        

 Desalination, 200  


   

Water Research 
46


     
Canadian biosystems 
engineering, 51,

        
 Water research, 44( 


       
Biotechnology and Bioengineering, 
109


