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Example problem specification I 
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Example problem specification II 
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Example problem specification III 
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Scilab Unit operation I 
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Scilab Unit operation II 
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Scilab Unit operation III 
// compound indices: 

water=1; 

ethanol=2; 

 

//parameter values: 

alpha=getParameter('sepFactor'); 

theta=getParameter('cut'); 

 

//feed values 

XF=getFeedProp(1,'fraction'); 

FF=getFeedProp(1,'totalFlow'); 

TF=getFeedProp(1,'temperature'); 

PF=getFeedProp(1,'pressure'); 

 

//product flows (explicit solution of theta=FP/FR and FF=FP+FR): 

FR=FF/(theta+1); 

FP=theta*FR; 
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Scilab Unit operation IV 

//function to calculate compositions from XPE: 

function [XP,XR]=GetCompositions(XPE) 

 XP=[1-XPE,XPE]; 

 XRE=(FF*XF(ethanol)-FP*XPE)/FR; 

 XR=[1-XRE,XRE]; 

endfunction 

 

//function to solve compositions 

function errorValue=CompositionFunction(XPE) 

 //get the compositions given XPE: 

 [XP,XR]=GetCompositions(XPE); 

 //return the error in alpha 

 errorValue= (XP(ethanol)/XP(water))/(XR(ethanol)/XR(water))-alpha; 

endfunction 
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Scilab Unit operation VI 

//solve for the compositions to match alpha: 

XPE=fsolve(0.999,CompositionFunction); 

 

//the compositions at solutions are then 

[XP,XR]=GetCompositions(XPE); 

 

//set the permeate, given FP, XP, TF, PF 

setProduct(1,FP,XP,'temperature',TF,'pressure',PF); 

//set the retentate, given FR, XR, TF, PF 

setProduct(2,FR,XR,'temperature',TF,'pressure',PF); 
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Closing the loop 
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Excel Unit Operation I 
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Excel Unit Operation II 
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Excel Unit Operation III 
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Excel Unit Operation IV 
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Excel Unit Operation V 
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Excel Unit Operation VI 
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Conclusions: 

 Need for custom models 

 Only enter model equations 

 Use existing solvers 

 Solutions: Scilab, Matlab, Excel 

 Context: CAPE-OPEN 

 Simulation environment: COCO / ChemSep 

 Suitable for research and teaching 
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 Download COCO: http://www.cocosimulator.org/ 

 ChemSep: http://www.chemsep.com/ 

 

 CAPE-OPEN standards: http://www.colan.org/ 

 Matlab, Scilab, Excel Unit Operations: 

    http://www.amsterchem.com/ 
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