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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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File Edit Wiew Insert Format  Tools Data  Window  WLXE  Help

DEHES SRIvHE $Aa-F -2z -s@e [iv -

Meve From datab: perrission (Unrestricted Access) Fndard wizard's = Qil and Gas -

& Clln Massfraction); C({Out Massfractio R Atm); P(Out,Bar)
Kelvin));Wiscosity(ln, Poise);Wiscosity T aceTensiarfrm U m); SurfaceTension

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
E File Edit Wew Insett Format Tools Data  Window  YLXE  Help

DEBEEHRISISRIVE | $R-F/9-18 -4 Bi-ﬂriai 10 - |B I U|E
: Mew from database Databases{DIPPR based) [Standard wizard's'lgil and Gas ~ !

F2 - # Compositig ):ﬂ]ml@ﬂs position(Out Massfraction), Temperature(ln,Celsius), Temperature{Out, Celsius);
A tropy(ln, k. Ky Kelvin));Wiscosity(ln Poise);Viscosity(Out Poise); SufaceTension(ln,
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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.

¥LXE Excel add-In: Change the units

Temperature | Pressure ” Composition ” Enthalpy ” Entropy ” Wiscosity " Surface tension ]

Temperature In Temperature Cuk Canverter
kelvir: In [Kelvin]
Celsius Celsius

D D 100

() Fahrenheit () Fahrenheit

() Rankine (") Rankine

2k [Kelvin]
100

3. Click ok and the units are changed as they can be seen below.

1 Microsoft Excel - Example.xls

@ File Edit Mew Insert Format Tools Data  window

YLXE  Help
NEEHRSSRAIVE 2R -F/9-8=-4l @0 [fim

Mew From database Databases{DIPPR based) Standard wizard's = il and Gas =

20
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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.

£ Microsoft Excel - Book1

&) Ele Edt View Insert  Format  Jools Data  Window VIAE  Help

NDEHRS SGAIVE I $BR-F 9- -4l @ !Anal -0 -~ B I U|EE E M| coMaddins.. $ % o
Mew From database Databases{DIPPR based) Standard wizard's = il and Gas ~ !
T1 ~ &
a [ B [ ¢ [ 0 [ E | F [ 6 [0 [ 17 [ 0 [ K [ L [ M [ N [ o [ F ]

_1 [methane [fn-octane (I n-nonane [ Output Componen Units methane [ Ethane [M n-nonane [ Output Componen Units
2 | 0333333 0333337 0333333 TP " methane A C(n Malef 0333333 0333337 0333333 TF “methane E C(n Malefi
g

4
5
&

7 Phase envelope Phase envelope
8
£ 180.0 1800
i
A1 160.0 4 160.0 4

12
E 140.0 4 140.0
4] g 1200 4 T 1200 4

15, = - =R
E s 100.0 —Sysitem wnhdmethan& 5 100.0 4 System with methane,
17 E 300 4 f-octang and n- = 800 A ethane and n-nonane
JLLSS . honane F
a8 § g

19| & E00 & 60.0 A
20| 400 1 ann
21
22| 200 ~ 200 A
% 0.0 . : 00 T T
25| 0.0 200.0 400.0 600.0 0o 200.0 400.0 B00.0
E Temperature: [Kelvin] Temperature: [Kelvin]
77

28

29

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

£4 Microsoft Excel - Book1.xls

E‘_ﬂ File Edit ‘jew Inserk Formak  Toaols  Daka  Window  WIXE H
DEHROSISGRQAIVE $E2@B-F9-19:

Mew from database Databases(DIPPR based) |Standard wizard's = | Qil and Gas - I

pPWON

EZ - #& methane E Calculations
A | B [ C | Urits
methane [Fn-octane [P n-nonane [ O
0.333337 0.33333F 0333333 TF

Mames

Oukpuk
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5. Select the components that are needed to be added. And click ok

—ioi x|
Select the components to include:
methane
|:| Ethane
[+] r-octane

- FI nonaneg

Select output bype

() Cukput as cell {string)
() oukput as column
[:I Qukpuk as row

Cancel | Ok, |

6. Thefollowing graphical representation will be shown after clicking ok

4 Microsolft Excel - Book1.xls

Edit wieg In=erk Formak Tools Daka Swutindong WLRE Help

d@dﬂ&hﬁlcﬁgl‘?ﬁla&@:&. F| 9 - & = -2 |l
: Mew from database Databases(DIPPR based) Standard wizard's ~ oil and Sas « B

E2 - #H methane,n-octane,n-nonane
A

(=]

Fa Phase envelope
[=]

=l 180.0

10

11 160.0

12

= 140.0

14 = 120.0 4

15 =,

15 w 1a0.0

17 = =0.0 4

15 @

19 & 500

20 a0.0 A

21

22 20.0

23

-4 o.o T T

-5 0.0 200.0 400.0 s00.0
25 Temperature: [Kelwvin]
27

L]
|
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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 cal culation with second separator. Principally both have
same results

4. Click on cel 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+shiftstenter and both the units will be linked.

‘B Fle Edt Yew [Insert Fomat Took Data  Window VIXE  Help

DEHRASRITRIAAR- ¥/ 98-80 BFEETTT Tl e sy == =8 o S % 0
! Mew From database Datshases{DIPEEbasadest Gilang Gas ~
SUM - xmth(DBDM,KE‘LE,MS‘NS,OS‘ )
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6. Next figure shows the linkage between two flash units.

Elle Edit Wiew Insert Format  Tools Data  Window WLEE  Help

DEERSISR P04 RB-F9- 8- e B L0 o[BS U === conade. § % 0
Mew from database Databases(DIPPR based) Standard wizard's ~ Ol and Gas ~ l
111 hd =
L T T w [ o [ P ]
—1

3.8 Parameter Fitting with Excel Goal Seeker
1. Ontool menu click on goal seeker.

4 Microsoft Excel - Book1.xls

5 File Edit Wiew Insert  Format | Tools igata Wwindow  WLXE  Help

NBEHRAERIZET| > 7 b=
EMEW from database Databases(DIPPR base ﬂ . l* !
020 - A @ Error Checking. ..

A | B Shared Warkspace. .. -
;— Share Workbaoak, .. 1
3_ Prokection [
4 Orline Collaboration— »
o
E_ Goal Seek, ..
,'-'_ Formula Auditing *
B— add-Ins. ..
9
ﬁ Customize. ..
1 Cptions. ..
12 u
12
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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 enthapy of -100
KJkg 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 goa seek option, select cell, give the temperature (380 K) value by
changing cell(i.e. pressure)

3 Microsoft Excel - Bookd.xls
‘B Fle Edit  view Insert Format  Tools  Daka  Window  VLKE  Help

DEEHRSSRAIVE $LB- 98 =-2 @ !il“"a' RCIE s
Emew from database Databases(DIPFR based) Standard wizard's ~ Qil and Gas ~
FE& b # {=Flash_PH{E12:E15, L10, E22, N10, 010, P10, 2100}
A | B [ ¢ T DB T E T F 1 6 T —H T 71T T J T ® T L€ T
1
2|
3
4
5|
6|
.
B
=N
a Goal Scek
Ikl
12 et cell:
3] Tao walue!
14 .
15 By changing cell: $FHE = I
18
14
20
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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 al write all datain Excel sheet with al 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.

i1 Microsoft Excel - 0il and gas module.xls

E_I] File Edit Yiew Insert Format  Tools Data  Window VYLXE  Help

NDEHRS I SRIYH | &$RR-F 9854 @ g -1 - B L U S E E | 0MAc
Mew from database Databases{DIPPR based) Standard wizard's ~ ©il and Gas ~ B
M9 - Fx
A E | F [ & | H | [ | K |

1
2|
3 | T [Kelvin] T [Celcius P [Bar]  “iscosity [cP] Density [g/cm3]
4 38045 117.32 343.2328 17.372 0.8599
| & 390,45 117.32 2941995 168.277 0.8561
B | 390,45 117.32) 2451663 15.182 0.8519
s 39045 11732 196.133 14.087 0.8476
8 | 32045 117.32 147.0993 12.991 0.843
9 | 390,45 117.32 95.0665 11.896 0.838
10| (Saturation paint) 39045 117.32) 83.345907 11.677 0.6364
11
12
13
4|
15|
b
7
18|
19|
20|

2. click on oil and gas module and then click on characterization option

W] File  Edit
NEHRS SQIVE & 2@

Wigtw  Insert  Formak  Tools  Data  Window

YLXE

=]

Help

* 2l |l @

Mew From database Databases(DIPPR based) Standard wizar il and Gas !
e - B | Characterization |
A B | | \ Elows simulator igput F
I .
P Original data N Cleulatio
i
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3. Copy al 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).

&) Fle Edt Vew Insert Fomat Iook Data  Window VIXE Help Type a question for help
DEHRYIQIVHEHI LBA-FI-18-4l@ Biml W - B 7 U|S S =G comaddin. § % s %00 EE|D LS
New from database Databases(DIPPR based) Standard wizard's Ol and Gas'!
B5 - A N2
A B [ ¢ 7T 3] [ E T F [ T 8 T 1 7 J I K [ T wm [ w ] 0
i
2|
3| VLXE - Character.zation
é, Fezd Characterization
Bl Molar mass d = Pseudo components Next |
s— /(‘ames | [gimole] [Mnlx(tlnn] Run | _—
B— 1 28,013 0.802330 4@
97 z 02 44,01 0.00890
1o} afine 4082 0.00k10 Chararterization result
i 1 16.043 0183400
— Molar mass Feed
12] c2 30,07 0.0399f0 [gfmale] [Molefraction]
15 c3 44,097 0,0575! 1
% i-C4 58,123 0.0059: 2
E(F\rst heawy companent e 56.123 0.02918 | 3 |
17 i o IS 72146 0.013511 4
& | o -GS 72,146 0.02344 [ Change nits |
19] ¢ b " P 09047
Q 5 .
n Fiist heawy
2| 269! component
= Double click on the
23| g~ 13| D055 [number of the new
4 19 |10 144 0.03330 Now to change
5| 1e\Cl1+ 474 044400
s 17 piciz 161
bl
= 13 175
bE] 18
al 19 |OIN14 190
0l 0 1011 € 206 =
% Documentation
32| i 5 T N Py Cancel |
bE] | | use the characterization wizard Top Previous Next =1 |
34

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 exampl e there are five heavy components and they are characterized into four
pseudo components. To do so, just click on pseudo components and click run.
Exampleis shown below.

¥LXE - Characterization

Characterization

e Pseudo components L ek |
4
Cham

Feed

Feed
[Molefraction]
0,00z330

0.005390
0.001510
0.153200

Molar mass
[aimaole]

Documentation

/ Molar mass Feed
0.039370 [a/mole] [Molefraction]
0, 057500 1 [203.8740 0.251200
0.005940 z |388. 0.155800
0.029160 3 |5e2.2657 0. 102000
0.013510 952.4343 0.058300
0.0Z3440
0.040470
First heawy
s 0.0263500  zomponent.
9 119 n.055a7n | |CDeuble click on the
L . number of the new
15 |C10 144 0.033030 [row to change
16 [C11+ 474 0. 446400
17 |Qilciz 161
15 |Qilc1s 175
19 [QilC14 190
2n |0 C1E 206 =

I_E% i” Use the characterization wizard

Top Previous Mesxt il

L Cancel ’|
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5. Additional help isalso available in the same VLXE characterization wizard. Click
on the yellow bar and then drag upward with mouse

¥LXE - Characterization

Select equation of skate; User data
. _ | Mext |
(#) Soave/Redich/kwong (#) Give saturation point
() Peng/Robinson () Mo data available

Fit saturation paint
IJ - ‘I
Information
Mathing ko repark

DocumentaemrT %

2 Use the characterization wizard Top Previous Ned =
@Activate COM in ‘ﬂfu":lriréegr:;fzrinnztgcu;inunrinnde;rﬂmd is available 3 steps are needed to prepare a
Excal 2007 atching m
) A #1 Characterize the fluid so the number of heavy components are
[ Activate COM in manageably.
E’f”' 2003 #2 Fit equation of state parameters to a cloud point so the fluid will match
@ FU”Ct!DHS experimental data
@ Function arguments #3 Fit viscosity parameters so the fluid will match experimental data
Y P P
@ Flow simulators
@& Background information VLXE Qil & Gas comes with a wizard that lets the user perform these 3 steps 7
with ease. ————
Q MDdE|S. | Cancel |
@ Appendix o | VOV B =—

6. Stepwise additional help about the use of characterization wizard is available as

shown in figure below
¥LXE - Characterization

Select equation of skate: User data
. . | Mext |
(#) Snave/Redlich/kwaong (#) Give saturation point D—
() PengyRobinson () Mo data available

Fit saturation poink

[ - 1
Information
Mothing to repart

| Change Units |

2] Use the characterization wizard Top Previous Mext =

Docurmentation

characterization

When information on a new fluid is available 3 steps are needed to prepare a
fluid and a matching medel

#1 Characterize the fluid so the number of heavy components are
manageably.

- #2 Fit equation of state parameters to a cloud point so the fluid will match 1
@ Function exparimental data /

@ Function arguments J #3 Fit viscosity parameters so the niid will match experimental data

[#] Activate COM in
Excel 2007

@ Flow simulators
@ Background information VLXE Oil & Gas comes with a wizard that lets the user perform these 3 steps ~—

@ Models with ease. ' \
@ Appendix Rl L L o ~ | cancel |
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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

44.097 0.0575 (Saturation point) 390457 11732} B3 340077 11.677 0.58364

FLXE - Characterization

Seleck equation of stake: User daka

(A7 soaveRedich/kwong () Give sakuration poink

() Mo data available

(N\Feng/Robinson
Fit saturation point |L|

[
[y
cC

f
o
=)
5

b=l
=3
5]
2
=
2
o
=
=)
o
o
=)
g

| Change Units |

G5, 34907202

Infarmation

[Bar]
Relative Error: 0.000000

Diocurnenktation | Cancel |

8. After fitting saturation point, click next step isto 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.

T [Felin] [T [Celct ar] [ wiscosipec | Density [gécm3]
39045 137752 343.2328 17.37a) 0.8599
390.45 17.32 25941995 16.277 0.8561
390.45 117.32| 245.1663 15.182 0.851%9
390.45 117.32 196.133 14.087 0.8476
390.45 117.32 147.0998 12.991 0.843
390.45 17.32| 95.0665 11.896 0.83338
©One phase: Viscosity data cosity dakta
Temperature Pressure!i Wiscosity Z | Run | [ Mexk )
[CEIW [Bar] anise ] ’Result
1 |117,#%00 343.2328; : . =
= )élu 294.1995 Chart | umberd| |
5 /117.3200 245, 1665 N :
4f |117.3200 196.1330 14.087000( | © 18 @ * 00z
s\ [117.3200 147.0995 12.291000 16 @ '
& \[117.3200 98,0665 11.596000 'E‘ 14 el @ [ o.ois
R -
7 &£ 12 ] P
& E 001 m
] ] = ( =
E S, 1 | ooos 8 /(@ calcutatea (sChonge Lints,)
- . =
10 = & @ | W Dats
ia 3 i Errors
=1 1 o
1z @ €1 =
13 = a4 * I -0.005
14 *
2]
15 i3 - -0.01
B ol
= 343,294,245, 4 96,1147, 198.1
e Pressure [Bar]
© Information
20 Done
21 -
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9. Click next and do the same procedure to fit density data. The results are shown

below

(Saturation point)
WLXE - Characte

One phase Mensity data

T [<e
39

0. A5
90,45
390 .45
390 .45
390 45
39045
90, a5

117

117,

117
117
117
117

117,

win] [T [Celcius| P [Bar]

32
=2
32
32
32
32
=2

343 2325
2941995
245 1663

196 1335

Documentation

“iscosity [cP]

17 372

-

|- 0.o004

|- 0.o00z

- -o.0002

si0Li3

W Data

S Errors

- -0.0004

- -0.000&

- -0.0008

543.2204.2245.2196.1147.1 95.1

Pressure [Bar]

@ Calculated

Ermperature | Pressures
[celsius] | [Bar]

1 117.3200 343.232750

117.3200 294.199500 |

117.3200 245.166250

117.3200 196.133000
= 117.3200 147.099750
= ‘117.3200 95.086500
v
=
2
1o
11
iz
1z
14 o=
1s a.1 -
1s
17 o
1=
1z
E) Information
21
==

oK )

Back J

Change Units |

Cancel )

10. Click ok and all the calculated parameters will be loaded in new Excel work sheet
named as VL XE project sheet.

Insert  Format

Fl= Edt Vew

Tools  Data

Window

YLZE

Help

DEHRSSRQAIVE|ISRDA-F9-18E-2l@ ! Arial

[ewt from datsbase Databases{DIPPR based) Standard wizard's ~ Ol and Gas -

Type aquestionforbelp ~ o &
LS AL

x

195 - F 0.00026702217 1650794

A B [ C [ 1] [ E F | G H —
7 =
12| Sheet version Number of solvents Number of polymers Equation of state Solvent:
3 10 Paly
S
|5 | Temperature Pressure Enthalpy Entropy
]
7
EN
EN Solvent Index Database index Tc [Kelvin] Pc [Bar]
10
1]
12

EEEEEEE

=)
=1

IR
b

Solvent Index Heat of formation [kJ/kg]
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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 caled VLXE

project.

Massfraction Maolefraction

[ S

[ i iy [ =05

~
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4.2 Use the Fluid as a Feed

1. Once al 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.

¥LXE - Calculation wizard

Input

Mo input needed beside Feed

(®) Project sheet (Fluid

() User

Auto phase diagram |

User phase diagram
Trace properky [T]
Trace phase boundary
Trace feed

Change Units

Direction

= up
() Doven

Stop property
(=) Auto

() Pressure

() Temperature

() Enthalpy

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

Eile Edit e Insert Format Tools Data L [ t= (=0 WLEE Help

O E H (2 o3 (AT % Eadm- o 9 - @ -2 e g : ana - 10
kews From database Databases(DIPPR based) Standard wizard's ~ Qil and Gas ~ !
12 - o

Phase envelope

Pressure: [Bar]

Z200.0 400.0 s00.0 s00.0 1000.0

Temperature: [Kelvin]
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4.3 Calculate Viscosity

1. One of the features of this smulator 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 atype of calculation.

¥LXE - Calculation wizard

Select calculation

() Cloud point | Mexk |
f:l Properties
() Flash |T|
() Critical point -
() Spinodal

() Phase envelope

() surface tension

| Cancel |

2. Click next and press ok

LXE - Calculation wizard

Select Feed source Inpuk
i ) Temperature [Celsius]
() Project sheet (Fluid) Temperature/Pressure
250,00
l:l User

Pressure [Bar]
1.00

| EBack |

| Change Uniks |

| Cancel |
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3. Results with defined temperature (250°C) and pressure (1 bar) are calculated and
are shown below

Feed [Mal Temperate Pressure [ValumeType  Output Camponer Units ‘jgeasity [centiPoize]
Fluid 250 1" Liguid ) Al *CfinMalef1 215087

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 rela:uve error isvery small and henceit is avery good fit.
T [Kekin] T [Celcius P [Ba Wiscos Density [g/cm3]

390,481 11732 <ED.

245 1663

390 45 11?:3

39045 11732 196.133
39045 117.32 147.0993
390.45 117.33 55.0665

390,45 11733 58.34907

e [VolumeType Output Caomponer LUnits centiPoise]

Lighid Al " C{ln Mole



http://www.vlxe.com

VLXE Thermodynamic Solutions MWW, VIXe.con Chapter4

4.4 General Oil and Gas Calculations

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

¥4 Microsoft Excel - Oil and gas module.xls

@J File Edit ‘ew Insert Formak  Tools Data  window  WLXE  Help
NEHRISIGRIVEBI A RA-J|/9-8= 4|0 §
Mew from database Databases(DIPPR based) Standard wizard's = [2il and Gas = !

A - Fe Characterization

A, E | ¢ | Db | E Elow simulatar input E
L galculatiﬁ; |

[~

2. Once genera oil and gas calculations wizard appears, select calculation type (i.e.
differential depletion) and click next

EHLXE - General 0il and Gas calculations _ |D|i|

Seleck calculation

(*) Differential Depletion )

() Constant Yolurne Depletion

() Separator Tesk

() Constant Mass Expansion

() Thermal Conductivity

| Cancel |
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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.

JHLXE - General Oil and Gas calculations

Se@

Inpuk

Praoject sheet {Flui
User

Pressure lisk Temperature [Celsius]

|300.0

Dl

ﬁresm
\

N~~——_——

Documentation

/ Bar
1 |100 aet saturation pressure
> |50

1

‘ Caloulate )

Saturation pressure [Bar]

|105.0445

Contents | Index | .
Searc/ir

Introduction
How to:
Functions
bleT
Bubbl&l

N

Differential Depletion

A commeon PVT calculation for a oil is differential depletion.
The calculations is a series of flash calculations where the pressure it

WLXE Oil and Gas lets the user give a feed, a temperature and a list ¢
range.

]

Aossizard ie mrmundad ta hnln thn
4] 1

i ey

Trlatinn and neonar i
»

4. Click ok, al the results will be calculated in a new project sheet

‘B File  Edit  Wiew Insert

Al -

Format

DEHRS SRIVE L8R B-F(9-18 -3l Biﬂrial
Mew from database Databasesi{DIPPR based) Standard wizard's = Qil and Gas ~ !
£ Feed [Molefraction]

ET Microsoft Excel - 0il and gas module.xls

Toals Data indow WLEE  Help

=1

Change Units

Cancel

oM 4

A

‘D‘m‘m|w|m|m|n|m raf—

ra

w

.

m

w0

It
=]

00| 00| Q0| | B | B 3 R B | R 1 |
R = 0@ @~ o ) =W =
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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.

ﬂULxE - General Dil and Gas calculations

Select calculation

() Differential Depletion

() Separator Test

() Thermal Conductivity

() Constark Mass Expansion

N [=1 3|

| Mexk |

| Back |

| Cancel |

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.
4%|¥LXE - General Oil and Gas calculations

Documentation

Input
Pressure lisb Temperature [Celsius]
é Pressure\ - 300.0
N —
Bar
1 (100 iaet saturation pressure
2 |50

Saturation pressure [Bar]

hermal
Con

4

Separator Test

@ Function arguments

»

5 —

3 1050449
7

g

Q

10

11 LI

B Constant Volume Depletion Top Previous Next

|

-

This is a commaon Oil and gas calculation where gas is produced
from a reservoir.

The calculation simulates what happens if gas is removed fo
reSenoir.

The goal is to find the % of gas produced while keeping the volume

i

N (=l

| Back |

| Change Units |

Cancel |
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7. Click ok to see al the output resultsin an Excel sheet.

3 i
FEH) Bl Edit Visw [nsert Format  Iocls  Data  Window YLXE  Help Type aquestionforhelp -+ _
(DS HRISGRIVEIB-F(9-18=-2] @6 Biﬂ“ﬁ‘ - -|BIUEE
| Hew from database Databases{DIPPR based) Standard wizard's ~ O and Gas - !

Al - # Feed [Molefraction]

osoft Excel - Oil and gas module.xls =1

| comaddns.. $ % s+ %) S EEEE| 3. S. A

‘m‘m‘\l‘m|m|b|m o=

=)

)

@

=

m

=)

=

@

@

o
=1

[ PP P P N R e P P
o|r| 2 & |~ o oh| 5= o o

8. Separator test can also be performed in genera oil and gas calculations wizard.
Just click on separator test option and click next.
-loix]

Select calculation

() Differential Depletion

() Constant Yolume Depletion

(&) Beparator Te

O Conskant Mass Expansion

() Thermal Conduckivity

Cancel
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9. Calculate saturation pressure; once the saturation pressure is calculated provide

pressure input.
E?LXE - General 0il and Gas calculations -10] x|
e Inpuk

. . Pressure list Temperature [Celsius
(%) Project sheet { P [ ]
o User Pressure T~ 300.0

Bar
ﬁ 100 Get saturation pressure

> |50 — [ Back |
1 ‘ Calculate |
—_———

A
= Saturation pressure [Bar]
105,044
&
7
&
a [ change Units |
Docurmentation \
2 Separator Test Top Previous %L
Conductivity Separator test is calculated by taking a feed and sending it through >
@ Sagction arguments a number of separator steps and determine the condition that gives
@ Flow ST the smallest oil volume relative to the saturation point ail valume,
@ Background The goal is to determine the optimum surface se i ition
- - __I| that wiTm roduction.
information : h .
Medale ~ || The user has to give a temperature that is hold constant during the [m‘l
4 » calculations and a pressure for each of the wanted separation steps. - | =

10. Click ok to see the out put result in Excel sheet

B4 Microsoft Excel - 0il and gas module.xls

cE] File Edit  Wew Insert Format  Tools  Data  Window  WLRE  Help
NEEHRISRIYE $BR-F 2- 8- e [
: Mew from database Databases(DIPPR based) Standard wizard's = il and Gas ~ !

512 - &~
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11. In asimilar way constant mass expansion test can be performed in genera oil and
gas calculation wizard.

Select calculation

() Differential Depletion

() Constant Yolume Depletion

() Separator Test

() Thermal Conductivity

=] |
| Mexk |
| Back |
| Cancel |

12. Click next, calculate saturation pressure. Provide pressure input and click ok.

More help is available in the same wizard.

(=) Project sheek ¢(Fluid)

J User

Drocurnentation

Temperature [Celsius]

Input
Pressure lisk
/ Pressure BN
Bar
100
S0

1

B\memm/mmu\
V.i

[

300.0

Get saturation pressure
|\ Calculate |

Saturation pressure [Bar]
105, 0448

e ————

Conductivity

Constant Mass Expansion

Constant mass expansion examines how a
related to the volume at the saturation point

The user has to give a pressure range and a temperature. The
function will then calculate the the volume at each point and report

them relative to the saturation point volume.
Description of the 5 Eal

Top PM

feed behaves volumetric

_lol x|

| Change Units |

| Cancel |
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13. Click ok and the results will be displayed in an Excel sheet.

£ Microsoft Excel - Oil and gas module.xls

E Edit  Miews Insert Format Tools Data  window  WLXE  Help
NBEHRISGRIVAI S 2A-FI9- 28 - @e [fim
Eﬂew from database Databases{DIPPR based) Standard wizard's ~ il and Gas ~ !

Al - e Feed [Molefraction]

-~ 10 v|BJ
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4.5 Create a OLGA Input Files

This ssmulator 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

¥4 Microsoft Excel - Oil and gas module.xls

Eﬂ File Edit ‘“ew Insert Format Tools Data  Window  WLXE  Help
NIEHRSSRIVHISBR- S/ I 8= -2@B0 |
Mew from database Databases(DIPPR based) Standard wizard's = [Qil and Gas - !

A1 - " Charackerization
A B | C | D | E !@w simnulataor in@ | H

L Calculations

A
2

2. Select path for generating the out put file, select feed source, give temperature and
pressure range, select type of ssmulator 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.

ﬂULXE - Wizard to prepare output to Alowsimulator’s: OLGA transient simulator - |E||i|

Select output File

TR

Zelect feed source

Input
Fluid

(®) Project sheet (Fluid

alue

wiell  Aabarnidz

Test |2
Fluyid |16.5_AG_10 358

Sample | 30244
Text |Tuned SRE Pc

| PIPEPHASE |

PressurefTemperature

gu——

Temperature Pressure
[Celsius] [Bar]
\ PMinirmurm -100

\qumum +00
Numbier oF ks |3

| Close

Documentation
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3. After clicking the run button, output filesin txt format will be generated. Example
shown below is an input file for OLGA; in asimilar way input files, for other two
softwares (PIPEPHASE and I|PM) can be obtained.

P out.txt - Notepad

DRHOG/DT  (KEM3 A0
-6.962353E-002 -4
-1.898406E-001 -4
DRHOL /DT (KG M3 KD
-2.103800E-001 -8
=-5.120235e-001 -1
GAS MASS FRACTION

0. 000000E+000 7.
1. 000000E+000 0.

. 386259E-002
L FSO005E-002

L8R4 0E-001
LS08136E-001
€=
214155E-002
QO0O00E+000

-1.019873E-001
-3.312616E-002

-2, 526819E+000
-5.445444E-001

1. 000000E4+000
0. 000000E+000

File Edit Faormat ‘Wiew Help

|' ENTROPY ' Agbami#2 2 16.5_aG_10 55B  3024A Tuned SRK PcC

i 3

&, 000000E+00L 4, 000000E+002

2. 000000E+006 1. 000000E+002

7. AT AT OaE+005 1.050448E+007 0, Q00000E+000 0. 000000E+000 1.488575E+000
0L 000000E+DC0

GAS DEMSITY (KGAMI]

1. 034616E+001 2.152274E+00L B, 358039E+00L 1.130319+001 5,154 084 E+00L
1.300259E+002 1.226022E+001 B. 0217 7EE+00L =1 172953E+001

LIQUID DEMSITY (KG/M3)

B.157150E+002 6. 554 TESE+O02 3. 241998E+002 B.166208E+002 B, 0221 7EBE+002
2.444713E4+002 B.174607E4+002 6. 635121E4+002 3.577326E4+002

DRHOG/DP (52,/M20

1.444170E+000 1.107284E+000 3. 2586193E+000 1.442901E+000 7.F3TA39E-00L
1.4597194E+000 1.441632E+000 0, 523555E-000 0.912874E-002

DRHOL/SDP (52/M20

1. 569093E-002 3.371360E-001 1.213142E+001 1.452626E-002 3.629844E-001
2.4359843E4+000 1.349109%E-002 3.052654E-00L 1.452485+000

-5.860679E-002
-8. 500399E-002

-2, 00121 2E-001
-5.694163E-001

0. 000000E+000
0. 000000E4+000

-1.383604E-001

-7, 230620E-001

1.426841E-002
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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.

Iz_l’l File Edit ‘“iew Insert Format Tools Data  Window  WLXE  Help
NEHRSISQAIVE & RR-I - & -

Mew From database dDatabases(DIPPR based) Standard wizard's = il and Gas + B

Al v A&
A | e | ¢ | D | E | F |

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.

=loix]

Systeq—————— —Eguation of stat

+) Standard ) Sonave/Redich/Kwong

) Solvent/Polymer 1 Peng/Robinzan

1 Solvent/coPalymer

) Sanchez/lacombe

1 Sanchez/Lacombe (1G]

(@ PC-SAFT )

1
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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.

LXE

tabases

=1ox]

Select Add  Inset Remove Clear macliely
P ,@ Short N3 [
R I R S A S I i [new Methanol
Search Short name———~Search Farmul 2\ Mew |22 cyclohesxan
.y

Search [nde:
‘—Vrlcyclo

|

Index | Short name |Formula |M |
13| n-nonane C3H20 128.258

14| r-decane Cl0H22 142,285

15| nrundecane C11H24 186312

16| rrtridecane C13H28 184.365

17| n-tetradecane C14H30 198,392
18|pentadecans C15H32 212419

19| n-heptadecans C17H3E 240,473

20| rrnonadecane C19H40 268.527

21| reicozane C20H42 282.553

M 228 g CEH12 84.147
23 CEHSEr 157.01

24| chlorobenzene CEHACI 112.558

25| benzene CEHE 78114

26| taluene C7HE 92141

27 | o-mylene CEH10 10E.167

28| m-splene C8H10 10167

29| psylene CeH10 106167

30| di-methwl ether C2HED 46.069

31| di-ethyl ether C4H100 74123

[ ] (=]

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

Ed Microsoft Excel - Methanol + CycloHexane.xls

‘Bl Fle Edt Wew [nsert Format Jools Data  Window VL¥E  Help

NEEHRISGRIVRIX LB F 9 -8z -t @e [

 New from database Databases(DIPPR based) Standard wizard's » O and Gas ~ !

~10 «|B r U

5 comaddIns.. § %

Type a guestion for help

<o .00
R ]

=15

039 v £
A B | c [ 1] | E F [ G [
1
2] Sheet version Number of solvents Number of polymers Equation of state
3 5 2 0
4
5| Temperature Pressure Compos
5]
k2
B
9| Tc [Kelvin]
10 0 0
i 0
12|
a3 Solvent Index
4]
15|
1B
17 Kij (a) [1 Methanol cyclohexane
18| Methanol
19| cyclohexane 0.051
20|
21 Kij (b) [Kelvin* 1] Methanol cyclohexane
22| Methanol
23| cyclohexane [1}
2|
| Association, Kappa [] Methanol
26| Methanol
27| cyclohexane
|
29| Association, Epsilon [Kelvin] Methanol
1l Methanol
ED cyclohexane
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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.

Sheet version Number of solvents

Solvent Index [] epsilonAB [Kelvin] “ssociation scheie [] Polar active? Polar x[] Dipole moment [D]
76 2099128 FALSE 0 0
] FALSE 0 0

Solvent Index

Methanal

Methanol

—
Assoridtion, Kappa [] Methanol

Association, Epsilon [Kelvin] Methanol
Metharnol
cyclohexane

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.

EE Microsoft Excel - Book1

EJ File Edit Miew Inserk  Formak  Tools  Data Window  WLXE  Help

NEHRSISRIVE & LER-F|9-18 =

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

A2 - e Calculatimb |
A | B | ¢ Units F

Mames

Cukput

B LB —
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¥LXE - Calculation wizard

2. Select Txy/Pxy from calculation wizard and click next
ke Coleutationwizard == = =

Select calculation

() Cloud paint
(O) Fraperties
() Flash

() Critical point
() spinodal

(O) Phase envelope
() Fitting

() surface tension

() Miscosity

[ cancel |

3. Givethe 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.

VLXE - Calculation wizard

Inpukt

Pressure [Bar]

JE

Select line type

(I LLE

QukpukType

Qe

() ww

() Relative volakiliey

| Change Units |

| Cancel |
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XE - Calculation wizard

—Intensive Genersl

emperature [] mumber of resulks
Pressure
[] Mumber of phases

—Sysktem

Phase 1 -Phase 2
I Comp E——
I:‘ Cormposition

fraction

[] Bonding fraction [] Bonding 5 Bendre fract
[] Phase fraction (Mole based) [] Phase fraction (Mole based) 0 P;n Infg n:c |0(nM o based)
[] Phase fraction (Mass based) [ Phase fraction (Mass based) a5 Trac fon 0l& Dase
[ pensity [] Density [] Phase fraction (Mass based)
[ walume [ walume E Eelnsn:y
‘olume

L] Enthalpy [ Enthalpry Dt
[] Entropy [] Entropy nthalpy
[Tep [(ep [ Ertropy
[[] awerage molar mass [ awverage molar mass S ED |
[] surface tension [ wiscosity wErage malar mass

[ wiscosity

—Information

System: Sum of the phases
First phase: Heaviest phase

Last phase: Lightest phase

5. Bubble and dew point temperature with respect to methanol composition is
plotted in agraph.

crosoft Excel - Book1

le Edit Wiew Insert Format  Tools Data  Window WLRE  Help

NEEHRS SRIVE | & LB-F(9- 8 =3 | Biﬂria‘
Pews From database Databases{DIFPR based) Standard wizard's ~ 0il and Gas ~

B2 - fe WLE

05 Solvent (D). Name. Yalue)/(Mixture. EOS. Solvent(1). Name.value)

Title

o0
80.0 -
7000 -

0.0 L
a0 -
400 -
300 A

200 A
10.0

Temperature: [Celsius]

0.0 T T T T T T T T T
00 01 02 03 04 05 0B 07 08 08 10
Methanol [Molefraction]
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6. Inasmilar way LLE curve can be drawn by selecting LLE line type instead of
VLE. All the other steps will remain same as shown above.

¥LXE - Calculation wizard

Inpuk

—Pressure [Bar

1.00 —

Py

—Select line bype
(CIWLE

Cuktput Type
(#) standard

Zhange Units

wy
() Relative wolatility

7. The corresponding resultsin graphical form for LLE are shown below.

A =] 9 5] [ r [ N s N | dJ [ | Lo om

05, Solvent{d). Marme. Value)lKiMixture. EOS. Solvent(1). Marme. Value)

Title

50.0

40.0 4

30.0 4

2004 — Tuy(Bubhlg)

— TuyiDew)

10.0

Temperature: [Celsius]

I]Ij{ 0102 03 04 05 0B 07 08 E\Q 10

Methanol [Molefraction]
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8. Effect of bubble point and dew point with respect to methanol composition with
both LLE and VLE can aso 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.

T
2
K
el
=
@
g
H
g
5
S
£
5
2

a0.0

B0.0

400

200

ik}

=200

— VLE(Bubble)
—— VLE(Dew)
—— LLE(Bubbls)
— LLE(Dew)

0001 020304050607 080810

Methanol [Molefraction]
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6 Polar Components

Polar molecules have dlightly 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.
-l

—System: —E guation of state
D i Soave/Redich/Kwong
i1 Solvent/Polymer 1 Peng/Robinson
Solvent/coFol
®) Selinyielal e i1 Sanchez/Lacombe

i) Sanchez/Lacombe (1G]
) PCSAFT

—ldeal gaz Cp expreszion [Solventz]—

) DIPPR

LCancel Cﬂ e:-:D

2. Define components from data base and click next.

101 ]
Add Inzet  Remowve Clear jmetien!
MNe—tTope | D index =
R LI I S L i % o a_('l Iew Acetone
Search Inde: Search Short name—— 7 Search Formul, 2 Mew | 10 n-hexane
I .—Hiln-he:-ca I
Index | Short name Farmula |M | :I
1| Mitrogetn M2 2803
2| Carbor diozide coz 44.01
3| carbon monoxide co 28.01
4| carbon dizulfide cs2 FE1H
5| methane CH4 16.043
E|Ethane C2HE 30.07
7|Propane C3HE 44,097
8| n-butane C4H10 58.123 _I
9| n-pentane CEH12 7215
4 10 CEH14 86177
11| n-heptane C7H1E 100,203
12| n-octane CaH18 114,231
13| nrnonane CaHz0 128.258
14| n-decane Cl0HZ2 142,285
15| rrundecane C11HZ4 156.312 _I
-

= ) (=]

51


http://www.vlxe.com

VLXE Thermodynamic Solutions MWW, vIxe.conh Chapter 6

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.

— — e~
Name Association scheme [] Polar active? Polar x [D] )

Acetone 2B TRUE 02258 27
n-hexane 2B FALSE 0

N—— —

6.1 Pxy Calculations

As an example effect of pressure with composition is shown below. Other calculations
can a'so be performed in a same manner as shown for other solvent system above.
1. Start from calculation wizard, click on caculations, then select Txy/Pxy from
calculation wizard and click next.

¥LXE - Calculation wizard

Select calculation

() Cloud poink | |
I::] Properties
() Flash —_—
| Back, |
() Critical point
() spinodal

() Phase envelope

() Fitting

() surface tension

() Wiscosity | cancel |
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2. Click on Pxy, provide input temperature, select VLE line type and standard output
type and then click next.

¥LXE - Calculation wizard

Inpuk

F}Tﬂemp}aature [Celsius] Tiy (@
—

Py

—3elect line tyvpe

(CJLLE

COukput Ty pe

Zhange Units
) -
() Relative volakility

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.

Title

__—Azeotrop

=
o1

=
-

= =
n in

Fay(Bubble
Fuy(Deul

Frasrurs: [Bar]
=
i

=
[N

=

o

000 0z 02 0d 05 0k 07 0E 09 10

Acstmns [Marsrfractinn]
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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 exce 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.
EULXE - Databases o ] 4

Sypztem: r—Eguation of ztat

1 Standard
() Sanchez/Lacombe

(*) Solvent/Palyrmer

Sal t/coP ol
® SolierlierPe by {1 Sanchez/Lacombe (1G]

(= PesarT)

ldealgaz Cp expression [Polymer.—
(| 7+ Palynamial
» DIPFR

ldealgas Lo exprezzion [Solvents]—

(+) Polpnormial

G D

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.

ﬂ\'LXE - Select system - Distributions =lol =
Select Add  Remowe Clear ol
- MNr: | Type DE index | Short Name |
: F—t———>— o O & 0 BT 1 [dew h ethylene
Search Inderv’Search Short hame—— 2 ey 10 r-hexane
In Shart rﬁ\ | Pseudocountl ;I
1 Trurnpi et. al. 7
2| From et al 10
3 36 —Folurmer
4| From M. Kosk 7 'NH.A|T pe DE index | Shark Mame
5| From Tumakaka 9 1 New \_ HORE
5 1 [

Dhistributiors

IMr: |T pe DE index | Short Name |
1 ey b From M. Koak

(= 1D



http://www.vlxe.com

VLXE Thermodynamic Solutions www.vixe.com Chapter 7

3. All the parameters and properties of the system with two solvents (i.e. ethylene
and rhexane) and polymer (i.e. HDPE) are loaded in excel shieistexcel 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 polyretr.
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