Here’s what the 22 independent material balances should supposedly look like:

1. W1 – W2 -W3=0


2. H1 – H2 – H3 = 0

3. S1 – S2 – S3 = 0

4. H2 – H4- H5 = 0
5. W2 – W5 = 0
6. S2-S5 = 0
7. W5-W7=0
8. S5-S7 = 0
9. H5-H7=0
10. G6-G7=0
11. W3+W7-W8=0
12. H3+H7-H8=0
13. G7-G8=0
14. S3-S8+S7=0
15. -0.685H2+H4=0
16. W1+H1+S1=7500
17. -0.42H5 + G6=0
18. 0.38W1-0.62H1-0.62S1=0
19. -0.05W1-0.05H1+0.95S1=0
20. 0.38W2-0.68H2-0.68S2=0
21. -0.05W2 -0.05H2+0.95S2 =0
22. 0.021W8+0.021H8+0.021S8-0.979G8=0
And here are the answers (composition and flow rates? Which is which?)
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And here are the variables set up in Excel. Matrix A will be all the coefficients on the left-hand side of the material balances (columns W1-G8) and Matrix B will be the right-hand side of the material balances (the column called ‘Ans’). Then we solve for x by x=inv(a)*(b).
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The Matlab Program

%Matrix-gotta love it

clear

clc

% variable portion of the matrix
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% answer portion of the matrix
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x=inv(a)*(b)

Test

a =

  Columns 1 through 7 

    1.0000   -1.0000   -1.0000         0         0         0         0

         0         0         0         0         0         0    1.0000

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0    1.0000         0   -1.0000         0         0         0

         0         0         0         0         0         0         0

         0         0         0    1.0000   -1.0000         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0    1.0000         0    1.0000   -1.0000         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

    1.0000         0         0         0         0         0    1.0000

         0         0         0         0         0         0         0

    0.3800         0         0         0         0         0   -0.6200

   -0.0500         0         0         0         0         0   -0.0500

         0    0.3800         0         0         0         0         0

         0   -0.0500         0         0         0         0         0

         0         0         0         0         0    0.0210         0

  Columns 8 through 14 

         0         0         0         0         0         0         0

   -1.0000   -1.0000         0         0         0         0         0

         0         0         0         0         0         0    1.0000

    1.0000         0   -1.0000   -1.0000         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0    1.0000   -1.0000         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0    1.0000         0         0    1.0000   -1.0000         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

   -0.6850         0    1.0000         0         0         0         0

         0         0         0         0         0         0    1.0000

         0         0         0   -0.4200         0         0         0

         0         0         0         0         0         0   -0.6200

         0         0         0         0         0         0    0.9500

   -0.6800         0         0         0         0         0         0

   -0.0500         0         0         0         0         0         0

         0         0         0         0         0    0.0210         0

  Columns 15 through 21 

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

   -1.0000   -1.0000         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

    1.0000         0   -1.0000         0         0         0         0

         0         0         0         0         0         0         0

         0         0    1.0000   -1.0000         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0    1.0000   -1.0000

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0    1.0000

         0    1.0000         0    1.0000   -1.0000         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

         0         0         0         0         0    1.0000         0

         0         0         0         0         0         0         0

         0         0         0         0         0         0         0

   -0.6800         0         0         0         0         0         0

    0.9500         0         0         0         0         0         0

         0         0         0         0    0.0210         0         0

  Column 22 

         0

         0

         0

         0

         0

         0

         0

         0

         0

         0

         0

         0

   -1.0000

         0

         0

         0

         0

         0

         0

         0

         0

   -0.9790

b =

           0

           0

           0

           0

           0

           0

           0

           0

           0

           0

           0

           0

           0

           0

           0

        7500

           0

           0

           0

           0

           0

           0

x =
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    1.3805
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