Parameter Formulation – Characterize Collision Potential

The formulation of parameters
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are described below, for characterizing flocculation potential using numerical solutions from CFD simulations. Note that this is a work in progress, so the notation of variables and interpretation of equations still need to be further clarified.
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Calculating a flow weighted average of
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, plug in 
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 and simplify:
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All parameters are calculated from summing over all nodes (finite element)
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, which can be calculated using the following UDF script:
/* Extract data from FLUENT .dat file and calculate performance parameters for 

flocculation tank with various numbers of baffles and tank heights*/

#include "udf.h"

DEFINE_ON_DEMAND(performance)

{

   /* Define variables and parameters*/


Domain *d;

   real velocity;

   Thread *t;

   cell_t c;

   Node *nod;

   int n;

   int j;

   int density=1000;

   int turning=5;
/* Adjustable according to the geometry*/

   double flow=.01;

   double pos_x;

   double pos_y;

   double xvel;

   double yvel;

   double xprev=0;

   double yprev=0;

   double cell_area=0;

   double baffle[7] = {0, .1, .2, .3, .4, .5, .6};

   double Monroe_sum1[6]={0, 0, 0, 0, 0, 0};

   double Monroe_sum2[6]={0, 0, 0, 0, 0, 0};

   double Monroe_sum3[6]={0, 0, 0, 0, 0, 0};

   double Manroe[6] = {0, 0, 0, 0, 0, 0};

   int q=0;

   d = Get_Domain(1);     /* Get the domain using Fluent utility */

   /* Loop over all cell threads in the domain */

   for (q = 0; q <=turning; q++)

   {


thread_loop_c(t,d)



{



begin_c_loop(c,t)



{



    double delta_x = 0;




double xpos_ave = 0;




double delta_y = 0;




double ypos_ave =0;




int run_number = 0;



  for (n=0; n < cell_type_nnodes[(int)C_TYPE(c,t)]; n++) 
 





{






nod = C_NODE(c, t, n); 






pos_x=NODE_X(nod);






pos_y=NODE_Y(nod);





if(run_number>0)





{





if(delta_x<fabs(pos_x-xprev))





delta_x= fabs(pos_x-xprev);







xpos_ave=pos_x*.5+xprev*.5;





if(delta_y < fabs(pos_y-yprev))





delta_y = fabs(pos_y-yprev);







ypos_ave=pos_y*.5+yprev*.5;





}





run_number = run_number +1;





xprev = pos_x;





yprev = pos_y;




}





if(xpos_ave>baffle[q] & xpos_ave<baffle[q+1])




{






Manroe[q]=Manroe[q]+delta_x*delta_y;








// Summing up the area over cells





Monroe_sum1[q] = Monroe_sum1[q] + pow(C_D(c,t),0.33333333)*delta_x*delta_y;
// Summing up epsilon^(1/3)*cell area 





Monroe_sum2[q] = Monroe_sum2[q] + pow(C_D(c,t),0.5)*delta_x*delta_y;
// Summing up epsilon^(1/2)*cell area





Monroe_sum3[q] = Monroe_sum3[q] + C_D(c,t)*delta_x*delta_y;



// Summing up epsilon * cell area




}



}


     

end_c_loop(c,t);


}

   }

   // Print the results to the screen


printf("");
// Print epsilon-one-third volume


   for (q=1; q<=turning; q++)


{printf("%g
",Monroe_sum1[q]);}

   printf("\n");
// Print epsilon-one-half volume
   for (q=1; q<=turning; q++)

   {printf("%g
",Monroe_sum2[q]);}

   printf("\n");
// Print epsilon volume

   for (q=1; q<=turning; q++)


printf("%g
",Monroe_sum3[q]);

   printf("\n");    
// Print area


   for (q=1; q<=turning; q++)

   printf("%g
", Manroe[q]);

}
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