
������������	�
���
����������
����
���������
�� ��
�������������
�����
����	����

����������	
��������
������� � ��
�����	����



©
 2

01
4 

P
ro

S
im

 S
.A

. 
A

ll 
rig

ht
s 

re
se

rv
ed

.

�

���
��������

� ����� �� 
����������� ������� � ���
������ ����
��� � � �
�
�� ������� �����
�
����
�� ������
��� �� !�" ������� ����� ����������� � �����
�� �� ����
�#� 
� 
��
������
��� � 
�� ����� �����$

����
��
���� 
���� � !� ��� �
 ���������� �#������� � 
�� ���
%��� ��
����� �� � 
��
��
���
���$

&�� �����
 ������
 ���%� ��% 
� ��
���
� 
�� � !� �� � 	
�� �� ' 	
��� ���
�
�
���
���� ���� � ����� ��
 �� ��������
�� ��
� ����#���� � 
 �� �

����� 	���� ����"�
���� (������ &������������ � 	����$

 
 �� 
� �� �
�� 
��
 
�� �������� �� ���������
� �� 
�� ��
� ��
�� #����� ���#��� ������
� 
�� ��
 �� ��������
�� ��
�$ &��� ������ �� ���� ��� 
�� 
� �����
��� ���� � %����

�� ��������
�� ��
� %��� ��
���#��$ )�
���� 
��� ���� 
� � ������
�#� ��������
��� ��

�� ����� �� �
 �����
���$ &�� ���� 
������
��� �� ������ �� ����� �#�������� 
��
��

��$

Before studying this case, it is recommended to consult “Getting Started with Simulis Thermodynamic: Case #1”  that 
explains how to insert a Simulis object in MS-Excel, to select a component and to define a thermodynamic system.
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The data set can be either at constant
temperature (isotherm) or constant
pressure (isobar). Here we are at
constant pressure, however the
temperature varies only by 1,20 � C
which is hardly sufficient to estimate
the temperature dependent
parameters. It is possible but it is
highly recommended to re-run the
estimation with additional sets of data.

T� range in 
which the 
estimated 
BIPs can 
be used



©
 2

01
4 

P
ro

S
im

 S
.A

. 
A

ll 
rig

ht
s 

re
se

rv
ed

.

�������������
��	�����������
�����	������	����	��
�
	���������������
�����	����

Refer to “ Getting Started with 
Simulis Thermodynamic –

Use case 1 ”  for details on 
these operations.
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Select the components: Ethyl-Acetate and Ethanol
Refer to “ Getting Started with 
Simulis Thermodynamic –

Use case 1 ”  for details on 
these operations.

������������
��	�����������
�����	������	����	��
�
	���������������
�����	����



©
 2

01
4 

P
ro

S
im

 S
.A

. 
A

ll 
rig

ht
s 

re
se

rv
ed

.

!

Select the thermodynamic model: NRTL

Note that the "Binaries" tab
appears only when a

thermodynamic model that
requires BIPs is selected.
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Right-click on the Calculator and select 
"Edit the input unit system…".

The unit system window opens. Scroll 
down to find " Pressure ", then select  
"Pa" and change it to " mmHg ".
Repeat the operation for the 
temperature, then press " OK".



©
 2

01
4 

P
ro

S
im

 S
.A

. 
A

ll 
rig

ht
s 

re
se

rv
ed

.

#

���� �� �	��� �� ���� ������

� ,����
 
�� �����
�� ��� 
�� ��
��
 ��
 ���
�� $

Right click on the Calculator and select
"Edit the output unit system…".

The unit system window opens. Scroll
down to find " Pressure ", then select
"Pa" and change it to " mmHg ".
Repeat the operation for the
temperature, then press " OK".

If no change is made,
the output results of
the calculation will be
provided in the default
unit system.
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1 and 2 correspond to the
respective positions of the
components in the calculator.

All parameters are set to 0

except aij
0 which is generally

set to 0.2 for liquid-vapor
equilibrium (current case)
and 0.3 for liquid phase
splitting.
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Insert the Simulis calculator function:

1. Select one complete line and click on the MS-Excel
insert function button

2. In the " Insert function " window category list, select
Simulis Calculator

3. In the list of function, select " stCALFlashWPKij "
which calculates the temperatures, liquid and
vapor phase fractions and equilibrium constants
with respect to pressure and vapor ratio.

4. Set the function arguments
(see next page)
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Enter the name of the calculator in use.

Select the cell in which the pressure is defined. Insert
the " $" sign to keep the selection constant when
expanding the function through the table.

Vapor ratio is set to 0 as we will vary the liquid
composition (next cell).

Select the cells in which the liquid composition is
defined.

Set the composition type as the composition is molar.

Scroll down to get other arguments of the function…

There is no initialization therefore "Init" fields remain
blank

Results type is set to 0 as we have molar experimental
data

Scroll down to get other arguments of the function
(see next page)…
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Set the Binaries number to 1 as we calculate only one
binary.

These fields define the position of the first and the
second component (1 and 2). Insert the " $" sign to
keep the selection constant.

This field defines the cells in which the coefficients
will be shown. Select the BIP value fields. Insert the
"$" sign to keep the selection constant.

When completed, press " CRTL + SHIFT + ENTER" to insert the functions in all the line cells.
If you press " OK", only the first cell will be configured correctly.
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Select the first line and expand
vertically through the table (or
copy-paste in other lines)
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Create a third table which will show the difference  between the experimental data 
and the calculated data of temperature and vapor fr action for each component. 
The function is: 

absolute value of  ( experimental value – calculated value ) / experimental value

y1 is the vapor fraction of Ethyl Acetate, y2 is the vapor fraction of
Ethanol.

In each cell, enter the formula defined above. For the first c ell, it will be
"=ABS(F21-L21)/F21". F21 and L21 define respectively the cells with
experimental and calculated values for one temperature (se e purple
arrows below). Insert corresponding functions for y1 and y2 (see red
arrows below).
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The calculation will use of the Excel solver to det ermine the parameters which 
will minimize the global deviation criterion. This c riterion is defined as the sum of 
the square of the deviation values.

Enter the formula below the deviation table:

"=sum.square (T21:V45)" .

T21:V45 represents the table cells and will vary according t o the design
of your spreadsheet.

Press " Enter " to obtain the value: 3.129135581
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To open the solver window, select " Tools /
Solver " in the MS Excel menu. (If not
activated, select " Additional add-in " and
check the solver option.

The target cell is the one to be minimized, (the
global criterion cell).

Select the Minimization action.

The variable cells are the BIPs cells. Select

only C ij
0 and C ji

0 because aij
0 has to remain at

0.2 and the temperature range corresponding
to the experimental data is not wide enough to
have a good estimation of C ij

T, Cji
T and a ij

T

Then press " Solve "

Open the solver and minimize the criterion.
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BIPs are calculated. The new global criterion is 0, 035.

To verify the consistency of your estimation, plot the curves liquid / vapor 
fractions for each components (x1-y1 and x2-y2) and  compare the calculated 
curve with the experimental curve.
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Ethyl Acetate Ethanol
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