
Exercise 12
%

F- I winZi

¥

a) Similarity to raoult's law , the following equations are necessary :
Assuming the feed F- 1

,
then

•Total mole balance :

f- =V-1L = I ①

• Component mole balances

g.
We also need ki = 9¥.

⇐ = ↳ +↳ ② } # www.pwi.us.e.a.se,µ..ua#.....se..w...ain..:ziki
• Normalization : Yi = I + Vlki-1) ⑤
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from VLE - model for cubic EOS

fi = Yi Yi P

f.iii. f. ,
where {fi↑i=xieiP
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•The definition of the k -value :

ki = ¥÷
, combining with ⑥ gives :

ki = Yi#
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• The yi can be determined using the equation below :

ln¥ In pi = 12--17 ¥÷
.
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• In order to start the iteration
,
we need a guess for ki , a reasonable guess is raoults law :

pisat
hi =

p ⑨

• The
nessecary SRK

- parameters can be found using :

already - amix = ? § xix; 11 - kij)aiajMimplemented
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• The polynomial coefficients for the SRK- EOS
, [ ◦ -23 + c. 2-2+4-2 + ↳ =0 :
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We also need an equation for guessing new K- values

At equilibrium , fi?
"

=fi.in
"
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Generally , the K- value is given by
④
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An expression for Kie" , or the new guess for Ki will be :

Kinen = ki.fi?
"
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To find fin
"

,
the following relations were used:
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b) After implementing the equations in a) in the provided code, the output was :

a) The difference is that we don't use any of the equations necessary to find the fugacities, only mole/mass balances

The K- value is found using Raoult 's law, and we do not check that fi? = fi.in
"

for the algorithm , we can say that for Raoult's law, we remove the outer loop.

b) Modifying the program given in Problem 1
, by removing all SRK - related parts, the output becomes:

- Using Raoult's law, the VOF is higher than for SRK , it also gets higher values for pentane , and lower for heptane

- Comparing which is the most correct is difficult without having the exact solution
, but generally, the Raoult's law uses more

assumptions than SRK
,
and will therefore be less accurate.

- Raoult 's law assumes low pressures, we have 1 bar
,
which is relatively low,

but this assumption will cause some error.


