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� Is a research centre at the Department of 
Chemical Engineering, DTU.

� We are presently 11 scientific co-workers 
plus 12 PhDs.

� Our industrial partners are associated in the 
Consortium.



Consortium 2006

Mærsk Olie og Gas AS
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Models for simulators

fugacity coefficients and their derivatives
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� The IVC-SEP Thermo System package 
contains the four models:
� The classical equations of state

� SRK
� PR

� Equations of state including association
� CPA
� PC-SAFT
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� The CPA model: Cubic Plus Association
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� How to create a new package 
of ethanol and water.

These two compounds will form hydrogen 
bounds with themselves as well as with each 
other.





We want a new package with
ethanol and water
using the CPA model







The CPA parameters are
in the standard database



We can now choose the models: CPA, SRK or PR



… and we choose CPA for both phases



… and give the package a name.





Then we set the binary 
interaction parameters





We have now made a new package
for the CO compliant simulators
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Import CAPE-OPEN Property Package



We look for the desired package
EthanolWater and click OK



Go to Physical Properties



Here we select the 
Property method called 
CP-1 



Next, we go to this folder...



... and we choose the Soave-Redlich-Kwong.

Next, we want a Pxy diagram of this binary 
mixture.



Select Tools menu 
and select Analysis / Property / Binary...



... and enter the desired temperature
– in our case 298.15 K



Here the calculations are available
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� The CPA model 
enables us to 
describe the ethanol 
– water system over 
a wide temperature 
and pressure span.

Ind. Eng. Chem. Res. 2005, 44, 3823-3833
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Equilibrium unit, or 
Reactor unit
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� In the spring of 2005, we have developed our first 
few unit operations. 

� Here: A two-phase PT-flash based on our in-
house flash algorithm.
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� Use our own PT-flash combined with the thermodynamic 
models of the process simulator. 

� The algorithm needs the updated equilibrium constants  
several times during the calculation. Therefore the CO unit 
must be able to call the thermodynamic model of the process 
simulator.

P,T v
i

l
ii ˆlnˆlnKln j-j=
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� To make these updates of the equilibrium constants 
during the calculation in the Fortran subroutine, we 
need to make callbacks to VB where we can get 
fugacity coefficients. 

Sub VBmain Subroutine FortranSub
compiled as a dll

Sub VBprog

...
Call VBprog1
...

End subroutine

...
Call FortranSub
...

End Sub

P, T, z

b, x, yP, T, x, y

ln j , v

CO unit operation



Click on the library menu



Choose the point References... ... and select CAPE-O PEN



Now  you can choose from the CAPE-OPEN unit operati ons



Next, draw the process flowsheet



... select the components ...



... choose the thermodynamic model ...



... and enter the composition



and enter the conditions here
or

For the operational conditions: Double click on the  unit



... you can enter the PT conditions here



Start simulation



... and presents
the results.
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� The results are identical to the results of Aspen 
Plus’s own two-phase flash.

However, Aspen Plus’s flash only converges when 
the default number of permitted iterations are 
increased from 30 to at least 150 (near the critical 
point). 
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� Thermo Property Package
� Make it work for PRO/II as well.
� Extend the number of compounds.
� Aromates and glycols.

� Unit operations
� CO2 absorber for CO2 capture
� Two-phase chemical reactor
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� The four members of the CHIGP project from which 
our CAPE-OPEN developments are sponsored.

Mærsk Oil and Gas AS


