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Note
treat the number 1 in "2.5:1" with infinite precision.
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treat the number 1 in "1 atm" with infinite precision.
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Similar to Problem 6.60 in F&R, 3rd Ed.
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hanyak
Note
For any functional form, the number of equations is determined by counting the number of to-be-calculated variables that appear on the left-hand side of the equals sign.We could view this functional form as being three separate equations:         PB  =  vlep[ TB, Vf = 0, XB ]     YB,BZ  =  vlep[ TB, Vf = 0, XB ]     YB,SM  =  vlep[ TB, Vf = 0, XB ]Note that each equation has one to-be-calculated variable on the left-hand side.For this "vle" function, the equation count is three for pressure and two mole fractions.
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Vapor-Liquid Equilibrium Model for the Feed Stream:

 //  Total and Two Component Material Balances
 1.0  =  Vf  +  Lf

 zBZ  =  Vf * yBZ  +  Lf * xBZ
 zST  =  Vf * yST  +  Lf * xST

//  Vapor-Liquid Equilibrium using Raoult's Law
 yBZ  =  kBZ * xBZ
 yST  =  kST * xST

 kBZ  =  PsatBZ / P
 kST  =  PsatST / P

//   Antoine Equations for the Two Components, Table B.4, F&R, 3rd Ed.
 ln(PsatBZ) / 2.303  =  6.89272  -  1203.531 / (T +  219.888)         //  14.5 to   80.9 C
 ln(PsatST) / 2.303  =  7.06623  -  1507.434 / (T +  214.985)         //  29.9 to 144.8 C

//   Two mixture equations for the liquid and vapor phases
 xBZ  +  xST  -  yBZ  -  yST  =  0

//   Given Information
 Vf     =  0.0
 P      =  760    //  mmHG or 1 atm
 zBZ  =  0.30
 zST  =  1.0  -  zBZ

Numerical Solution as given by EZ Setup:

T kBZ kST xBZ xST yBZ yST zST
112.241 2.44796 0.379444 0.3 0.7 0.734389 0.265611 0.7

P Vf zBZ
760 0 0.3

TXY Diagram:
Vapor-Liquid Equilibrium for Benzene-Styrene at 1 atm
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Note
Click within each of the two red-dashed boxes on the right to save file "BZ_SM.HSN" and file "HYSYSplots.xls" to your computer desktop.  Open the HYSYS file "BZ_SM.HSN".  Then,open the Excel file "HYSYSplots.xls" and click the CONNECT button in the Excel Main worksheet and choose TXY plot.Examine the TXY and HXY diagrams that were generated using the PRSV equation of state.  To do another set of calculations, click the CONNECT button again.
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http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/bzsmTXY.xls
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/BZ_SM.HSC
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/HYSYSplots.xls
hanyak
Note
Click within the red-dashed box on the right to download and open the "EZ Setup" file "bzsmTXY.xls".  Examine the content of Worksheet "Tbp0.3", which is the solution of the vapor-liquid-equilibrium mathematical model displayed on this page for the Feed stream.Also, examine Worksheet "read" to discover how the temperature-composition diagram in Worksheet "TXY" was generated.  That diagram is also given below on this page.



Vapor-Liquid Equilibrium Model for the Distillate Stream:

 //  Total and Two Component Material Balances
 1.0  =  Vf  +  Lf

 zBZ  =  Vf * yBZ  +  Lf * xBZ
 zST  =  Vf * yST  +  Lf * xST

//  Vapor-Liquid Equilibrium using Raoult's Law
 yBZ  =  kBZ * xBZ
 yST  =  kST * xST

 kBZ  =  PsatBZ / P
 kST  =  PsatST / P

//   Antoine Equations for the Two Components, Table B.4, F&R, 3rd Ed.
 ln(PsatBZ) / 2.303  =  6.89272  -  1203.531 / (T +  219.888)         //  14.5 to   80.9 C
 ln(PsatST) / 2.303  =  7.06623  -  1507.434 / (T +  214.985)         //  29.9 to 144.8 C

//   Two mixture equations for the liquid and vapor phases
 xBZ  +  xST  -  yBZ  -  yST  =  0

//   Given Information
 Vf     =  0.0
 P      =  760    //  mmHG or 1 atm
 zBZ  =  0.735
 zST  =  1.0  -  zBZ

Numerical Solution as given by EZ Setup:

T kBZ kST xBZ xST yBZ yST zST
88.8318 1.30014 0.167549 0.735 0.265 0.9556 0.0444004 0.265

P Vf zBZ
760 0 0.735

TXY Diagram:
Vapor-Liquid Equilibrium for Benzene-Styrene at 1 atm
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Note
Click within each of the two red-dashed boxes on the right to save file "BZ_SM.HSN" and file "HYSYSplots.xls" to your computer desktop.  Open the HYSYS file "BZ_SM.HSN".  Then,open the Excel file "HYSYSplots.xls" and click the CONNECT button in the Excel Main worksheet and choose TXY plot.Examine the TXY and HXY diagrams that were generated using the PRSV equation of state.  To do another set of calculations, click the CONNECT button again.
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http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/bzsmTXY.xls
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/BZ_SM.HSC
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/HYSYSplots.xls
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Note
Click within the red-dashed box on the right to download and open the "EZ Setup" file "bzsmTXY.xls".  Examine the content of Worksheet "Tbp0.735", which is the solution of the vapor-liquid-equilibrium mathematical model displayed on this page for the Distillate stream.Also, examine Worksheet "read" to discover how the temperature-composition diagram in Worksheet "TXY" was generated.  That diagram is also given below on this page.



Vapor-Liquid Equilibrium Model for the Bottoms Stream:

 //  Total and Two Component Material Balances
 1.0  =  Vf  +  Lf

 zBZ  =  Vf * yBZ  +  Lf * xBZ
 zST  =  Vf * yST  +  Lf * xST

//  Vapor-Liquid Equilibrium using Raoult's Law
 yBZ  =  kBZ * xBZ
 yST  =  kST * xST

 kBZ  =  PsatBZ / P
 kST  =  PsatST / P

//   Antoine Equations for the Two Components, Table B.4, F&R, 3rd Ed.
 ln(PsatBZ) / 2.303  =  6.89272  -  1203.531 / (T +  219.888)         //  14.5 to   80.9 C
 ln(PsatST) / 2.303  =  7.06623  -  1507.434 / (T +  214.985)         //  29.9 to 144.8 C

//   Two mixture equations for the liquid and vapor phases
 xBZ  +  xST  -  yBZ  -  yST  =  0

//   Given Information
 Vf     =  0.0
 T      =  150     // C
 zBZ  =  0.01
 zST  =  1.0  -  zBZ

Numerical Solution as given by EZ Setup:

P PsatBZ PsatST kBZ kST xBZ xST yBZ
899.207 4361.18 864.238 4.85003 0.961111 0.01 0.99 0.0485003

yST zST T Vf zBZ
0.9515 0.99 150 0 0.01

PXY Diagram:
Vapor-Liquid Equilibrium for Benzene-Styrene at 150 C
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Note
Click within each of the two red-dashed boxes on the right to save file "BZ_SM.HSN" and file "HYSYSplots.xls" to your computer desktop.  Open the HYSYS file "BZ_SM.HSN".  Then,open the Excel file "HYSYSplots.xls" and click the CONNECT button in the Excel Main worksheet and choose PXY plot.Examine the PXY and HXY diagrams that were generated using the PRSV equation of state.  To do another set of calculations, click the CONNECT button again.
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http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/bzsmTXY.xls
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/BZ_SM.HSC
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P03_vle/prep/HYSYSplots.xls
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Note
Click within the red-dashed box on the right to download and open the "EZ Setup" file "bzsmTXY.xls".  Examine the content of Worksheet "Pbp0.01", which is the solution of the vapor-liquid-equilibrium mathematical model displayed on this page for the Bottoms stream.Also, examine Worksheet "read" to discover how the pressure-composition diagram in Worksheet "PXY" was generated.  That diagram is also given below on this page.
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