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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 al 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.

2. Helpin html format http://www.vIxe.com/hel p/Excel AddIn/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 envel ope 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.
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2 Quick Overview

2.1 Menus and Toolbars

A menu displays alist 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.

' Microsoft Excel - Methanol + CycloHexane.xls
1 File  Edit

Wi

PEETFEIRES A . @
Mews from database Dat Bows wizard's = il M
via_ v || cdums e | Toolbr
A | Wiorksheet \ | ] -

1 il chart... ~—~Minu Command —
2

3 Syrmbal,.,

4 Page Break

o Function Pressure

5] - . : Bar

Fi Marne selsius Bar

= M Comment

9 : Database index

10 Picture

11 Ciagram. ..

12 Ohject. .. .

13 F Heat of foarmation ||
14 % Hvperlink. .. Ckrl+ athan

15 2 0

15

17 . N - bl
4 4 b H[%¥LXE - Project £ TPxy / Sheetd 1 b
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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 additiona
toolbar with functions like New from database, Databases (DIPPR based), Standard
wizard’s and Oil and Gas.

EH Microsoft Excel - Methanol + CycloHexane.xls - |EI|5|
@_] File Edit Wiew Insert Format Tools Data  window  YIXE  Help bar - . F X
NEHRS GRAIVE $LRA-F9-18=-4 e fisr o[
Iew From database Databases{DIPPR based) Standard wizard's ~ Qil and Gas =

T i T
A B | C | o

Sheet version Equation o
0 PC-SAFT

Pressure Compositio
Bar Malefraction
Bar Molefraction

Solvent Index Database index

Solvent Index Heat of formation [kJ/kg] Ideal gas C
i i ]

17 - o . -
14 4 » M[\¥LXE - Project !TPX , Sheet3 , i 1 i | LlJJ

B Y Y n

2.3 New From Database

Thisfunction 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.

|g_j Eil= Edit Wi Inserk Format Tools Daka timd o WLEE Help
DS (A E| X S-S -] | Gl

- =) Databases{DIPPR based) Standard wizard's = il and Gas - !

. e

N | B | [= | 8] | E | F [ [E] [
1 PRT=TE
g System: —E guation of z=tate
A i3 Standard
= i3 Sanchez/Lacombe
5 =1 Solvent/Paolyrner
i
=] e 7 Sanchez/Lacombe (1G]
=]
10
11 = PC-SAFT
12 i
13
14 —ldeal gas Cp expression [Polyrsr]:—
15 a3 Polprnomial
:II? _» DIFFR
18 —ld=al gas Cp expression [Solvents]—
19 i Polpnomial
=20
=i = DIPPR
22
=
=24
==
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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.

& File Edit Wiew Insert Format  Tools Data  Window VLXE t

EHdRS9 SQIVEH & R2R-F 98

Mew fram database Dakabases(DIPPR hasedﬁwm Gas T
014 - fx Calculations
A | B | C© | Urits F
;_ Mames
3 Oukbput
4]

2.6 Oil and Gas

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

IEJ File Edit ‘“iew Insert Formak Tools Data  Window  WLXE  Help

NEHRSSAIVE £ LR-F9-18 =-3] (@

Mew from database Databases(DIPPR based) Standard wizard's *<@h—
014 - Y Zharacterization -
A | B | C | D | E Elaw sirnulakor input H_
Calculations

a1
2
3
4

2.7 Input and Output Color Scheme

Like other commercial smulators 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.

Temperatu Pressure [ Cutput Carmponen Units Termperatu Pressure [ Mumber of

i ) 0T,FPMOR Al “C(n Massl 1105.029° 80.02047 1
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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.
Eﬂ File Edit ‘iew Inserk  Format  Tools  Data Window  WLXE  Help

NEHRSGRITHI %RR-F 98 -

Mew from database dDatabases(DIPPR based) Standard wizard's = Qil and Gas ~ B

Al v A
A | e | ¢ | D | E | F |

2. Click on new from data base to open new project

R
System: —Eguation of stak
((+) Standard {+) Soave/FRedich/Kwong
1 Salvent/Paolymer & ErEee
Salvent/caPal
() Solvent/coPolymer ) Sanchez/Lacombe

1 Sanchez/Lacombe [IG)

() PC-SAFT

I deal gaz Cp expreszion [Salvents)—

& Folynomial>

i) DIPPR

LCancel
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3. Click next and add solvents from the data bank to define the system.
~loix]

rSolvent

Add Ingert  Remove Clear

DB index | Short Mame
M 44 4 » » kM & O & methans

MNew
g@ % 2 Mew "‘-..Lll:l rirhiesa

Search Inu:IEI—”'S earch Short hame——— | Sea

Mr: | Tvpe

—

| ! [

Index | Short name ‘Fu:urmula |M :I
| methane CH4
&|Ethane C2HE
7| Propane C3HE _I
8| n-butane C4H10
9| h-pentane CAH12
| 4 10| n-hexane CEH14
11

r-heptane CPH1E _ILI
A 3
(o= ][]

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

Sheet version Number of solvents Number of polymers Equation of state
o 0 Soave/Redlich

Temperature Pressure Composition
Celsi Bar I ction
Bar ti

Sohlvent Index i Database index

Sohlvent Index

Kij (a) [] methane
methane
n-hexane

yin® 11
Sheet3
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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.

- 1Ol =l
Lnits harks || il and Gas || Databases |

Inpuk Cubpuk

Temperature Terperature

Celsius |z| Fahrenheit Izl
Pressure Pressure

Bar |E| Bar |E|

Corposition Cormposition

Information

Efikg kKelvin)

[v]

Erikg kKelvin)

The units that are selected here are used as default settings For new projects

MassFraction [~] MassFraction []
Enthalpy Enthalpy
Kifka [~] Kfka [+~]
Enkropy Enkropy

Cancel

Ok
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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.

E File Edit Wiew Inserk Formak Tools Data wirdaes WLHE Help

D) e (2 (A% B % Calm F| - @ = -2 k@ B : ana -0 - ®B

Mew From database Databases(DIPPR baseg Standard wizard's = 2N and Gas ~
F2

WLXE — Calculation wizard

T Imatha | Feed. In Input
= e — Pressure [Bar] oono | r—
= rames [Mclefraction] 10.00 .
4 1 methane B.S00000 Select paint bype Bubble P |
= z |n-hexane 0.500000 -
5] (=rviLE [ Back.
7 — L
= I LLE
E]
ETall ¥LXE — Please select units
91 Select units to be used in the calculations
1=
13
14 1 13 Sukpuk ———
12 npu tp < | Change Units |
= Temperature Temperature - N < =
e Fabrenhert Fabrenhert [ cancel |
% Pressure Pressure
1= Bar Bar
% Carmpositian Carmposikian
55 rMalefraction ralefraction
Enthalpy Enthalpy
KIfKa (]
Entrapy Enkropy s —]
KJ/{Kg Kelwind KJ/{Kg Kelwing
Wiscosity Viscosity
Poise Poise
Surface tension Surface kension
rafen rafen

In asimilar way the default setting for graphs can also be changed.

_10]x
| Urits 1@» il and Gas || Databases |

Default height [cm]

Defaulk width [cm]

Information

The values here are used when the wizard creates a new chart,
Mote that an inch is 2,54 cm or one inch is 0,394 cm

= T8

10
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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.

¥LXE - Calculation wizard

Select calculation

lf:] Properties
("I Flash

() Critical paink
() spinadal | Back. |
() Phase envelope
() Taew Py

() Fitking

() surface tension

2. By clicking next there are two ways of calculating calculation i.e. cloud
point can be calculated at bubble temperature and bubble pressure.

¥LXE - Calculation wizard

Feed, In Input
Feed | Pressure [Bar . [ mext |
Mames [Malefraction] w ( Bubble T > - )
1 fmethane 0.500000 Select point bype BubbleF‘|
2 |n-hexane 0,500000 g
(=) YLE |  Back |
(CJLLE

| Zhange Units |

11
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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.

¥LXE - Please select units

Select units to be used in the calculations

Input Oukput
Temperature Temperature
Celsius Celsius
Pressure Pressure
Bar Ear
_C_':'__"E':'_s‘“i'l—-_______ Composition
Jolefraction Massfraction
Enthalpy Enthalpy
KIfka Kijka
Enkropy Entropy
kJjKg Kehin KJjk g Kehdin)
Viscosiby Yiscosity
Poise Paoise
Surface tension Surface tension
Mim Mim

0]4

| Cancel

(<]

[

(<]

]

(<]

a8

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

¥LXE - Calculation wizard

Select oukput tvpe

1#) Function row (Single row oukput)

() Function range (Range output)

Infarmation

Function row: The results are given in just one row, You define the oukput your self
Function range: The oukput is given in a range of the sheet, The output is fixed by the
prograr,

| Back. |

12
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5. Click next and following calculation wizard will appear.

¥LXE - Calculation wizard

—Intensive Generel
Temperature [ Mumber of results
Pressure
[ mumber of phases

—Swstem Feed Phase 1 @— [
l:' Composikion I:l Cornposition - il

ki
[] Bonding fraction [] Bonding fraction [ Bond " il ki
[] Phase fraction (Male based) [] phase Fraction (Male based) O PEH In? r:F ID(HM e based)
[ Phase Fraction (Mass based) [ Phase Fraction (Mass based) 358 Trar ’Dn Hie hase
] Density [ ] Dersity [] Phase fraction (Mass based)
[ valume [ walume E \?elnﬂtv
[ Enthalpey [ Enthalpy O EDtL':m;e
[ Entropy [ Entropy rhalpy
D o D p |:| Enkropy
[] average maolar mass [] Average maolar mass E (-Zp )
—Information

System: Sum of the phases
First phase: Heaviest phase
Last phase: Lightest phase

6. Click ok and the corresponding results are shown in the form of single row

out put.
E Microsoft Excel - Book1 o =]
‘B Ele Edit View Insert  Format  Tools  Data  Window  VLEE  Help Type aquestionforhelp » - @

NEHRSSRIYHEI s 2B-F/ 9 -8z -4l Biv -

: Mew From database DatabasesiDIPPR based) Standard wizard's ~ il and Gas ~ !

- A

A - e methane [Molefraction]
A,

[Massfraction] !

M 4 » W[y VLKE - Project / Sheetl )Sheet2 { Shests 7 |4] | ol
Ready TR

13
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7. To seetheresult from function range (range output), go to step 4 and click
on function range (range output)
¥LXE - Calculation wizard

—5elect oukput bype —5elect extra output; ————————
[] Bonding fraction m

() Function row (Single row oukput)

@range (F.ange oukpuk )

—Infarmation
Funckion row; The resulks are given in jusk one row, ¥ou define the output your self
Function range: The oukput is given in a range of the sheet, The output is fixed by the
prograr,

Click on ok and the result will be displayed on the Excel sheet.

B Mlcrusuﬂ: Excel - Book1 -0l x|

:. File Edit Yiew Insert Farmat  Tools  Data Window  WLXE Help - & X
NEHRSSEen-19-12=-3 Hof:ix-B
EMEW from database Databases( Research IB::I]I Standard wizard's = Oil and Gas !

13 - P

YL®E - Project Sheetz 3 Sheet3 /[ 4

14
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3.4 How to Perform Phase Envelo

pe Calculations

Once the system is defined, next step is to perform the calculations. As an example steps
fro phase envel ope 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

& File  Edit
DEHdRISISGRAIVE

View  Insert  Formak

Tools

YLKE

XBR-JF | 9-18=-

Data  Window Help

Mew from database Databases(DIPPR basediC

P i ' - i -
Standard wizard's E_ﬂ and Gas !

B1 - Fe | Calculations |
A = c | Units F !
1
Z Marmes
3
14 v W VLXE - Froject (Sheetd)y Sheetz 7 Sheetd

2. By clicking on calculations selected
methane and n-hexane can be seen.

¥LXE - Calculation wizard

Selectthecamponents ko include;

i
mekhane
n-hexane

components appears. For this case both

Mexk

3. Click next and select the property (i.e.

¥LXE - Calculation wizard

Select calculation

) Cloud paint
:Z' Properties
) Flash

) Critical paint

IRy
() Fitting
() surface tension

Phase envelope)
| Mexk |

| Back, |

15
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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

¥LXE - Calculation wizard

Feed, In
: | ( Mexk ]
Mames [Mnlgl?r?a?:tinn] Auto phase diagram |—|
1 imethane 0,500000 User phase diagram |
2 |[n-hexane 0,500000 4
Trace property | | Back |

Trace phase I:u:uunu:larw;.-'|

Trace feed |

5. It dso 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.

YLXE - Please select unikts

Select units ko be used in the calculations

Input

Temperature

Celsius
Pressure

Bar

Zomposikio

molefraction

Enthalpyw

kafig
Entropy

K1J(kg Keldind
Wiscosity

FPoise
Surface tension

i

Cukpuk
Temperature

Celsius

Pressure

Bar

Composition

MassFraction

Enthalpyw
k1fkg

Entropy
kg Kelsin)

Wiscosity

FPoise

Surface tension
TS

[]

[]

[]

[]

[]

[]

[]

-»

| Cancel |

16
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6. Click next and define the desired outcomes.

¥LXE - Calculation wizard

—Intensive

Temperature

Pressure
[] mumber of phases

Generel
[ Mumber of results

—yskem
l:‘ Composition

[ Bonding fraction

[] Phase fraction (Male based)
[ Phase Fraction (Mass based)
[ pensity

[ valume

[ Enthalpy

[ Entrapy

[]cp

[] average molar mass

Feed

I:‘ Composition

[] Bonding fraction

[ Phase Fraction (Male based)
[ Phase Fraction {Mass based)
[ pensity

[ walume

[ Enthalpy

[ Entrapy

[]cp

[] average molar mass

Phase 1

[ Bonding Fraction

[] Phase fraction (Male based)
[] Phase Fraction {Mass based)
|:| Density

[ walurme

[] Enthalpy

|:| Entropy

[ cp
| ——

—Information

System: Sum of the phases
First phase: Heaviest phase
Last phase: Lightest phase

7. Click ok and the desired results are shown in the Excel sheet
Note: Wizard also creates a chart.

B Ele  Edt  Wiew Insert

NEHRSISRAIVEISLBR-F/9-0x-5 e [

Format

Tools  Chart  window  Help

Tvpe a queskion for help »

Mew from database Databases(DIPPR based) Standard wizard's = Oil and Gas ~ !

Chart Area - f

-8 X

- - A B

A B

A
2
3
4
5
B
il
8
=N
0

—

il
12
13
14
15
AR
17
ALA
13
20
21
jhais
4 4+ M

sl =] =] —=]—
= —

VLXE - Projeck

L

|
Phase envelope

L
Pressure: [Bar]

-200.0

-100.0

] 1000 2000 3000

Temperature: [Celsius]

Sheetz # Sheetd 7

|«

il

17
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3.5 How to Change the Units Used in the Calculations

There are two ways of changing the units
i. Manualy
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 Celsiusin place of Kelvin.
Note: It is case sensitive, so it first letter should be capital with no spelling
mistakes.
File Edit Wiew Insert  Format  Tools  Daka Window  WLXE  Help

DEHROSR YR sen-F9-8x-4llme i -1

Mew Fram database |E-majl Fes(DIPPR based) Standard wizard's = Gil and Gas +

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 st@ard wizard, it shows an option to change the units
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