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License and Copyright Information  
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1 Introduction 

1.1 What can VLXE Do?  

VLXE is a thermodynamic software package that runs in Excel as an additional add in 
feature. It provides full range of PVT calculation inside Excel for both oil and gas 
system, and polymer system.  

1.2 How is this Documentation Organized? 
A practical approach has been taken and two different set of sections are presented. First 
section (chapter 2) deals with the basic introduction to the software with simple 
examples. This includes calculation of cloud point and phase envelope both with binary 
components as well as more then two components. If you are new user of VLXE, you are 
advised to work through the entire second chapter. 
Chapter 3 includes more advance feature of the software with oil and gas module.  
It includes characterization of mixture, how to perform oil and gas calculations, the usage 
of fluid as a feed and how to create OLGA input files. Simple example with system 
containing mixture of heavy and light oil is given to show how software works. 

1.3 Where to Start 
VLXE users, at all level of experience, will benefit greatly from working with this 
software. Once the software is installed, you will see VLXE add in feature at your Excel 
sheet. If you are new user of VLXE follow the tutorials given in first section. 

1.4 Where to Find Additional Help 
Additional help about the software is available on line both in pdf and html format. 

1. Help in pdf format http://www.vlxe.com/help/VLXE%20for%20Excel.pdf

 

2. Help in html format http://www.vlxe.com/help/ExcelAddIn/Index.htm

 

1.5 How to Proceed? 
Let s get started with the first section. Chapter 2 will show how to calculate cloud point 
and phase envelope calculation of mixture containing methane and ethane. Later on some 
examples are also given with mixture containing light (i.e. methane and ethane) and 
heavy (n-octane and n-nonane) components. By working through this exercise, you will 
gain familiarity with the basic features of the simulator. Also you can get more practice 
by working on some advance features of the software by following examples given in 
second section. 
Some user may wish to jump right in and skip some (or all) of this tutorial. At any time 
whenever you are comfortable using the program, feel free to leave the tutorial and begin 
working on your own simulations.  

http://www.vlxe.com
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2 Quick Overview  

2.1 Menus and Toolbars 
A menu displays a list of commands. Some of these commands have images. Most menus 
are located on the menu bar. Toolbars contain buttons, menus or a combination of both.  

              

Minu bar

 

Minu Command

 

Toolbar
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2.2 VLXE Project Sheet 
On the menu bar VLXE feature can also be seen. Below the toolbar there is an additional 
toolbar with functions like New from database, Databases (DIPPR based), Standard 
wizard s and Oil and Gas. 

  

2.3 New From Database 
This function is used to set up new system or to edit already defined system. Just click on 
this feature and it shows following screenshot. For details see chapter 2.  
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2.4 Databases (DIPPR Based) 
Text coming soon 

2.5 Standard Wizard s 
This wizard shows how to compute different set of calculations, how to set or change the 
units, names (select the components to includes) and output properties. 

  

2.6 Oil and Gas 
Oil and gas feature includes characterization of the components, flow simulator input to 
some other commercial simulators and calculation functions like differential depletion, 
constant volume depletion, separator test, constant mass expansion and thermal 
conductivity. 

  

2.7 Input and Output Color Scheme  

Like other commercial simulators VLXE also have some kind of color scheme. Orange 
color represents input to the system and blue color represents an output or required results 
from the system. Figure shown below gives an idea about color scheme. All the 
parameters or properties shown in orange colors represent input functions where as blue 
color corresponds to put results from a system. 
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3 Basic Features 

3.1 How to Create a New Project  

1. Open an Excel sheet. New features are installed in that sheet. 

  

2. Click on new from data base to open new project   
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3. Click next and add solvents from the data bank to define the system. 

  

4. Click next and all the results will be displayed in an Excel sheet. 

       

http://www.vlxe.com


VLXE Thermodynamic Solutions www.vlxe.com

  
Chapter 3   

 

9

 
3.2 Edit the Project Default Settings  

This simulator like other commercial simulator also has a facility to change some of the 
default settings like default units and default settings for graphs. To change the default 
settings follow the following steps. 
1. On the VLXE menu, click settings to open the VLXE setting wizard. Click on Units, 
here one can change the default settings for all the units. 
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1. Once the units are changed click ok. This can also be checked with the following 

procedure. At VLXE bar highlight standard wizard, click on calculation, then 
click next, highlights the property that is needed to be calculated and click next. 
Just click on the option named as change units. If the default setting is changed as 
described in chapter 1, it will be updated here. 

 

2. In a similar way the default setting for graphs can also be changed.  
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3.3 Cloud point Calculations  

For cloud point calculation, follow first two steps that are shown for phase envelope 
calculations. Next steps are as follows. 

1. Click on cloud point from the calculation wizard and click next.   

 

2. By clicking next there are two ways of calculating calculation i.e. cloud 
point can be calculated at bubble temperature and bubble pressure.     
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3. Units can be changed by clicking on change units. For this example 

change the composition into mole fraction for input stream and then click 
ok. 

  

4. At this step there are two options i.e. either output type is selected as a 
single row output (function row) or one can give the range out put 
(function range). First the results from function row (single row output) 
will be shown 
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5. Click next and following calculation wizard will appear. 

  

6. Click ok and the corresponding results are shown in the form of single row 
out put. 
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7. To see the result from function range (range output), go to step 4 and click 

on function range (range output) 

  

8. Click on ok and the result will be displayed on the Excel sheet. 
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3.4 How to Perform Phase Envelope Calculations  

Once the system is defined, next step is to perform the calculations. As an example steps 
fro phase envelope calculation are shown below. 

1. Click on the next Excel sheet and click on the cell where the calculations are 
desired to be defined. At top click standard wizard and click on calculations  

 

2. By clicking on calculations selected components appears. For this case both 
methane and n-hexane can be seen.    

  

3. Click next and select the property (i.e. Phase envelope)  
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4. By clicking next the Calculation wizard appears which shows some more 

functions like auto phase diagram, user phase diagram etc. For this example just 
select auto phase diagram 

  

5. It also has a facility to change the units. Click on change units. For phase 
envelope calculation just change the composition into mole fraction for input 
stream and then click ok. 
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6. Click next and define the desired outcomes.  

  

7. Click ok and the desired results are shown in the Excel sheet 
Note: Wizard also creates a chart. 
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3.5 How to Change the Units Used in the Calculations  

There are two ways of changing the units  
i. Manually 

ii. Calculation wizards 

3.5.1 Manually  

Once the out put is obtained, for example cloud point. The units can be changed by the 
following steps. (As an example temperature units are changed from Kelvin to Celsius). 

1. Click at units  column, input and output units are given in Kelvin. To change from 
Kelvin to Celsius simply write Celsius in place of Kelvin.  
Note: It is case sensitive, so it first letter should be capital with no spelling 
mistakes.  

  

Above figure shows temperature in Kelvin where as the figure shown below shows that 
temperature is changed into Kelvin 
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Warning: Input units labels are not updated 

3.5.2 Calculation Wizard  

Units can also be changed while performing desired calculations. It involves following 
steps. 

1. Select the cell with unit script where the units are needed to be changed. Click on 
the bar named as standard wizard, it shows an option to change the units 
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2. Wizard shows different properties like temperature, pressure, composition etc. for 

this example; units of temperature are changed from degree Celsius to degree 
Kelvin.  

  

3. Click ok and the units are changed as they can be seen below.  
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3.6 Change the Components Included in a Calculation 
Create work sheet for more then two components, e.g. system with light (methane, 
ethane) and heavy (n-octane, n-nonane) oil fraction.  Once all the parameters are loaded 
(i.e. see chapter one how to create new project). Click on new work sheet and perform the 
following steps. 

1. Perform phase envelope calculations with three components (i.e. system with 
methane, n-octane and n-nonane). After that perform the same calculation but 
with different system (i.e. system with methane, ethane and n-nonane). The 
results for both the system is shown below. 

 

Once all the results are plotted, one can change or edit the calculations. 
2. Components can be added manually as well as by using wizard. 
3. To change the component manually the name must match the one in project sheet. 
4. To change the components using wizard, select component cell, go to standard 

wizard and click on names. 
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5. Select the components that are needed to be added. And click ok  

  

6. The following graphical representation will be shown after clicking ok  
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3.7 Link Flash Calculations 

Mixture system that requires more then one separation steps, they can be linked. For 
example if there is a mixture that need to get rid of heavy component it need more 
separation steps. This can be linked via flash calculation. It follows following steps 

1. First define the system and perform flash calculations. This will give an idea 
about the composition in both heavy and light phases. 

2. Take the composition of heavy phase and use it as a feed for next separation unit, 
so in this way the flash units can be linked with each other. An example for two 
stage flash unit is shown below 

3. First perform the flash calculation with first separator.  After that on the same 
Excel sheet perform flash calculation with second separator. Principally both have 
same results 

4. Click on cell as shown with red mark, then click on formula bar and give the 
range from heavy phase. (Note: The product from heavy phase will be the feed for 
second flash unit.) 

5. Once the ranges are given press ctrl+shifts+enter and both the units will be linked. 
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6. Next figure shows the linkage between two flash units.   

    

3.8 Parameter Fitting with Excel Goal Seeker 
1. On tool menu click on goal seeker.  
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2. An example is shown below with mixture containing methane. Ethane, n-octane 

and n-nonane.  
3. Calculations are performed with an inlet pressure of 1 bar and enthalpy of -100 

KJ/kg for two flash units.  
4. In the next step the idea is to adjust the temperature in second flash unit by 

varying the pressure in the first flash column. This can be done with goal seeker 
function. 

5. Click on goal seek option, select cell, give the temperature (380 K) value by 
changing cell(i.e. pressure)  
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4 Oil and Gas Features 

This sections deals with the characterization of mixture, fitting of cloud point, fitting of 
viscosity and density data. Once the parameters are fitted, a new project sheet will be 
created which describe all parameters. These steps are described in more detail with 
example. 

4.1 How to Characterize the Oil  Mixture?  

1. First of all write all data in Excel sheet with all components with their molar 
fractions and molecular weights. An example is shown below. In the given 
example small circle shows that first heavy component in the mixture is C7.   

  

2. click on oil and gas module and then click on characterization option  
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3. Copy all the original data from Excel sheet that is shown in step 1. Paste that data 

in VLXE characterization window as shown in figure below. Also double click on 
the first heavy component in the wizard (Indication is that the row will become 
red).  

 

4. Select number of pseudo components. For example if the mixture has more 
number of heavy components (let say 50), then they need to be characterized. For 
this example there are five heavy components and they are characterized into four 
pseudo components. To do so, just click on pseudo components and click run. 
Example is shown below. 
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5. Additional help is also available in the same VLXE characterization wizard. Click 

on the yellow bar and then drag upward with mouse 

 

6. Stepwise additional help about the use of characterization wizard is available as 
shown in figure below 
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7. Once the pseudo components are fitted next step is to fit the saturation point. For 

that copy and paste the saturation point temperature and pressure, select equation 
of state and click run 

 

8. After fitting saturation point, click next step is to fit viscosity data. Copy available 
viscosity data at corresponding temperature and pressure and paste in the wizard. 
Click run and the fitted data will be shown in both graphical and numerical form.  
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9. Click next and do the same procedure to fit density data. The results are shown 

below 

   

10. Click ok and all the calculated parameters will be loaded in new Excel work sheet 
named as VLXE project sheet. 
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11. For oil and gas module, this software also calculates the mass fraction and mole 

fraction. Theses outputs are shown at the end in the same sheet called VLXE 
project.  
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4.2 Use the Fluid as a Feed  

1. Once all the parameters are loaded, user can use fluid as a feed. As an example 
phase envelope calculation is done here. Click on new sheet, go to standard 
wizard, then click on calculations, click next and select type of calculation (i.e. 
phase envelope calculation). There are two options (i.e. project sheet (fluid) and 
user) for selecting feed source. An example is shown below. 

  

2. For this example select options named as project sheet (fluid), click next and then 
click ok. Phase envelope calculation results are shown in graphical form. 
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4.3 Calculate Viscosity  

1. One of the features of this simulator is also to calculate the viscosity at defined 
temperature and pressure and then compared with the given one to see the error. 
An example will show how it works. Start with standard wizard, click 
calculations, and then click next and select viscosity as a type of calculation. 

  

2. Click next and press ok 
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3. Results with defined temperature (250oC) and pressure (1 bar) are calculated and 

are shown below 

  

4. Once the results for viscosity are obtained in an Excel work book. It can be 
changed or calculated with new temperature and pressure or compared with the 
actual data like the one shown below. It requires to enter temperature and pressure 
and the viscosity is calculated in a blue cell. Form the two viscosities one can see 
that the relative error is very small and hence it is a very good fit. 
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4.4 General Oil and Gas Calculations  

1. Select new sheet click on oil and gas module and click on calculations  

  

2. Once general oil and gas calculations wizard appears, select calculation type (i.e. 
differential depletion) and click next  
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3. Click on calculate option to calculate saturation pressure, and then provide input 

pressure in pressure list window. There is also an additional help available. 

  

4. Click ok, all the results will be calculated in a new project sheet 
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5. For constant volume depletion, pursue the same procedure as that of differential 

depletion, but instead of clicking differential depletion click constant volume 
depletion. 

   

6. Click next, calculate saturation pressure. Provide input pressure (e.g. 100, 50 and 
1 bar) and press ok. Additional help for constant volume depletion is also 
available. 
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7. Click ok to see all the output results in an Excel sheet.  

    

8. Separator test can also be performed in general oil and gas calculations wizard. 
Just click on separator test option and click next. 
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9. Calculate saturation pressure; once the saturation pressure is calculated provide 

pressure input. 

  

10. Click ok to see the out put result in Excel sheet   
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11. In a similar way constant mass expansion test can be performed in general oil and 

gas calculation wizard. 

  

12. Click next, calculate saturation pressure. Provide pressure input and click ok. 
More help is available in the same wizard. 
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13. Click ok and the results will be displayed in an Excel sheet.  

                                   

http://www.vlxe.com


VLXE Thermodynamic Solutions www.vlxe.com

  
Chapter4   

 

42

 
4.5 Create a OLGA Input Files 
This simulator also has a facility to create input files for other software like OLGA, 
PIPEPHASE and IPM. The steps are as follows 

1. Go to oil and gas module, select flow simulator input option like the one shown 
below 

  

2. Select path for generating the out put file, select feed source, give temperature and 
pressure range, select type of simulator and click run. The whole procedure is 
shown below. These output files can be imported as an input files to the available 
software like OLGA, PIPEPHASE and IPM.   
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3. After clicking the run button, output files in txt format will be generated. Example 

shown below is an input file for OLGA; in a similar way input files, for other two 
softwares (PIPEPHASE and IPM) can be obtained.  
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5 Association Components 

This chapter describes how to calculate the properties of components that form an 
association with each other at liquid and vapor phase. This is described by methanol 
cyclohexane example. Step wise procedure is shown below. 

5.1 Create New Project Sheet 
1. Open excel sheet. Click on new from database.   

  

2. Select type of system, equation of state and ideal gas Cp expression (solvents). 
For methanol cyclohexane mixture, PC-SAFT equation of state and standard 
system is selected with polynomial ideal gas Cp expression.   
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3. Click next and add solvents from the data bank to define the system. Select 

methanol and cyclohexane from the databank. Selected components are shown in 
figure below. 

  

4. Click next and all the results will be displayed in an Excel sheet. 
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5. PC-SAFT equation of state with polynomial ideal gas Cp expression will also tell 

either the solvent is associated or not. Also it tells about the association scheme.  

  

5.2 Txy/Pxy Calculations 
1. When the system is defined and all the parameters are loaded in excel sheet next 

step is to make some calculations. Click on standard wizard and go to 
calculations. 
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2. Select Txy/Pxy from calculation wizard and click next 

 

3. Give the pressure for Txy calculation or temperature for Pxy calculation. For this 
example pressure of 1 Bar is given for Txy calculation. Select VLE type of curve, 
standard output and then click next.   
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4. Select temperature and pressure and click OK. 

  

5. Bubble and dew point temperature with respect to methanol composition is 
plotted in a graph.   
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6. In a similar way LLE curve can be drawn by selecting LLE line type instead of 

VLE. All the other steps will remain same as shown above. 

  

7. The corresponding results in graphical form for LLE are shown below.  
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8. Effect of bubble point and dew point with respect to methanol composition with 

both LLE and VLE can also be plotted in a same graph. Just copy one graph, and 
paste into other graph with minor changes in axis to have a better view.  
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6 Polar Components 

Polar molecules have slightly positive and slightly negative charged ends. This section 
deals with the system that contains polar molecules. An example of acetone n-hexane 
mixture will be described here. 

1. Set up or define the system. Select standard, choose PC-SAFT equation of state, 
select polynomial ideal gas Cp expression and click next. 

 

2. Define components from data base and click next.  
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3. All the parameters are loaded in an excel sheet. For system containing polar 

compounds excel sheet shown below contains three additional terms i.e. Dipole 
moment, Polar coordinate and Polar active.  

  

6.1 Pxy Calculations 
As an example effect of pressure with composition is shown below. Other calculations 
can also be performed in a same manner as shown for other solvent system above. 

1. Start from calculation wizard, click on calculations, then select Txy/Pxy from 
calculation wizard and click next.  
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2. Click on Pxy, provide input temperature, select VLE line type and standard output 

type and then click next. 

  

3. Click Ok and graph between Acetone mass fraction and pressure is plotted. From 
figure its can be clearly seen that this mixture of acetone and n-hexane forms an 
azeotrope.  

     

Azeotrop
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7 Polymer 

This chapter deals with the polymer part of the system. VLXE excel add in also provide 
solution to the system containing polymer. Ethylene, hexane with HDPE polymer will be 
serving as an example. 

7.1 Set up Polymer Project  
1. Open excel sheet, click on new from database, select Solvent/Polymer system 

with PC-SAFT equation of state. Ideal gas Cp expression for solvents and 
polymer will be polynomial. After that click next. 

  

2. Select ethylene and n-hexane from solvent data base, HDPE from polymer data 
base and 36 pseudo components (From N.Koak) from distribution data base. 
Click next.  
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3. All the parameters and properties of the system with two solvents (i.e. ethylene 

and n-hexane) and polymer (i.e. HDPE) are loaded in excel sheet. This excel sheet 
also provides more properties related to polymer solvent system like polymer 
index, block index, polymer database index, distribution database index, density 
of amorphous polymer, density of crystalline polymer etc.  


