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SimulLis

Simulis®?
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SimulLis Simulis® software component suite

Simulis® is the name of ProSim new software component suite
p

» Simulis® Conversions:

Pure substance properties server

(constant and temperature dependent).

Thermodynamic properties and phase equilibrium calculation server

(pure substances or mixtures).
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SimulLis Simulis® Thermodynamics

Simulis® Thermodynamics
Thermodynamic properties and phase equilibrium calculation server

for pure substances and mixtures (max. 200 compounds)

» Properties:

+ Transport properties (C, u, A,...).

+ Thermodynamic properties (H, S, ...).

+ Compressibility properties (Z, C,/C,, ...).
+ Non-ideal properties (y, ¢)

+ Pseudo critical properties (T, P, V., Z,).

» Phase equilibria:

+ Liquid-Vapor (TP, HP, SP, oT, oP).
+ Liquid-Vapor phase envelope.

+ Liquid-Liquid (TP).

+ Liquid-Liquid-Vapor (TP, HP, WP).
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Simulis Simulis® Thermodynamics

» Thermodynamic models:

4

Soave-Redlich-Kwong (SRK),
Peng-Robinson (PR),
Lee-Kesler-Plocker (LKP),
Benedict-Webb-Rubin modified Starling (BWRS),
|deal,

Wilson,

NRTL,

Margules,

UNIQUAC,

UNIFAC,

Engels,

Chao-Seader,

Sour water,

MHV2,

ULPDHS, ...

i

4
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SimulLis Simulis® Thermodynamics integrability

MATLAB

« your appl ication » Version 651 193700 Release 13 (Service Pack 1)

August 4, 2003

Microsoilt

B ) Microsoft Office
3. Excel 2003

Copyright £ 1985-2003 Microsoft Corporation, Al Mghts rezerved,
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SimulLis Simulis® Thermodynamics integrability

Benefit of an architecture based on component approach is that any
application supporting the COM/DCOM technology (... and others too)

can be linked and can interoperate with Simulis® Thermodynamics:

> Visual Basic or VBA (Microsoft® Excel).
> MATLAB®.

> C++,

» Delphi (Object-oriented Pascal).

> FORTRAN.

> ..

INTEGRATION is easy.
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SimulLis Simulis® Thermodynamics integrability

TOOLS are better...
Main benefits expected for end users:

> Quick and easy learning.
» Case-study reusability.

» Data consistency throughout the different applications.

> Interoperability between software components.

Main benefits expected for developers (... and indirectly end users):

» Easier maintainability of smaller codes (Better robustness et reactivity)

*» True reusability of components (Development cost reductions)

... and the SERVICE too.
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SimulLis Simulis® Thermodynamics and Packages
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Simulis

Simulis® Thermodynamics and Packages

A _

1 — Perform your analysis focused on the quality of pure substances properties and the

pertinence of the thermodynamic model you have retained to fit your system.

E 3 build, record and deploy in 4 steps the analysis made by a

thermodynamic expert:

2 — Perpetuate this « know-how » throughout a « data package ».

3 — Create automatically an installation script of this « data package » to deploy it ....

4 - ...by e-mail or throughout your company network to be used by your colleagues.

@ Simulis Package Install

This program will install the following package on your computer :
e ater-Ethanal with NRTL

n It iz strongly recommended that pou exit all \Windows programs
4 p— = before running this setup program.

Click Cancel to quit Setup and close any programs you have
unning. Click Mest to continue with the Setup program.

WARMIMG: thiz p m iz protected by copyright law and
international treati
Unauthorized repr ion or digtribution of this program, or
any portion of it, may result in severe civil and criminal penalties
and will be progecuted to the masimum extent possible under
2w,

About

... and « Simulis data packages » are
CAPE-OPEN compliant.

With the help of Simulis® Thermodynamics « data packages » you can
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SimulLis Simulis® Thermodynamics and CAPE-OPEN
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SimulLis Simulis® Thermodynamics and CAPE-OPEN

Simulis® Thermodynamics is based on a proprietary specification ...

...but implements the CAPE-OPEN standard:

[ . 4
%
s
jE » CAPE-OPEN «thermodynamic socket».

“U“Isui
c

e

Ly 3 )

» CAPE-OPEN «thermodynamic plug».

Any application integrating Simulis® Thermodynamics AUTOMATICALLY

inherits the CAPE-OPEN thermodynamic compliance (plug and socket).
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SimulLis Simulis® Thermodynamics and CAPE-OPEN

SNSEm
%%i » CAPE-OPEN «thermodynamic socket»...

Microsoft® Excel, MATLAB®, « your application », ...

Simulis® Thermodynamics

=) O

External CO Property Package (Aspen Properties, PPDS,...)
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SimulLis Simulis® Thermodynamics et CAPE-OPEN

> CAPE-OPEN « thermodynamic socket »...

... already successfully tested with:

@ Aspen Properties (AspenTech)
@ MultiFlash (Infochem)

@ PPDS (TUV NEL)
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SimulLis CAPE-OPEN demonstration

iy
=,

M Sélection d'un CAPE-OPEN Thermodynamic Proper... g@

CAPE-OPEN

Cette fenétre permet de sélectionner un CAPE-OPEM
Thermodynarmic Property Package.

-

Srid

Double-cliquer zur le package souhaité.

Standalone CAPE-OPEN*® Thermo Property Packages
ﬁ L alinaendy avoe MFTE

3 FrcdBad

ﬁ HYP/SRE EQS HDA

ﬁi HYF/SRE EQS 3 COMPS

ﬁi Dptimized HYP/SRE EOS HDA

(I I

Ay
..-'-'
. ‘ﬁi i
1L~

FFE mr pachages S o g S Sélectionner
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alculator within Excel

Ed Microsoft Excel - Demo SIMULIS-1.xls ;Iilil

Fichier ~ Edition  Affichage Insertion Format  Outils  Données  Fepgtre  Simulis

z
DEedestd &RV §BRR-C 9@ =92l il o - 20 TERTID P |G| A | O |2 BE HA.

Adobe PDF Tapez une queskion - - B X

Arial ~10 - G 7 § &£ 22 oo Y % *;E ﬁf i v . i A EInsert' Cuplicate * Move v Rename = Delete » Edit~
Al - pi3
A | B | & D | E | F | G | H | | | J | K | L |
1
2 Simulis Calculatar
3 SirulizCalculator

4 4 » M[\Feuill / Feuilz £ Feuils /

Prét
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« Thermodynamic calculator editor

LIS Calculator

Calculator actions and properties

Fackages

@ Show the package manager...
@ [mport & package...

@ Build a package...

ﬁ Select a CAPE-OPEM package

b odifications

M ame

Comments :

[ CAPE-OPEM

Calculator

Thiz window helpz you to define the contest of your thermodynamic calculator

_Eumpuunds Model Parameters

Compounds actions
ﬁ &dd a new compound

Clare thiz compaound

X Delete the zelection

Edit thiz compound...

]@ Import compaunds. .

E Create a pzeudo-compound...

Temperature dependent properties. .

i Move thiz compound up

¥ Move thiz compound down

Packages

@ Show the package manager. ..

.@ Import & package...
@ Build a package with this st

IUPAC M ame | Registry Caz Mumber

Comments ;
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CAPE-OPEN

+ Thermodynamic calculator editor

Calculator actions and properties ,T Calculator

Packages

Thiz window helps you to define the contest of your thermodynamic calculator
@ Show the package manager. .

@ Import a package...
@ Buld a package...
ﬁ Select a CAPE-OPEM package Source bype |

Modifications Clazz 1D : |

7 Undo

Container : |
Cd Redo

Mame : |

yﬁ: Details

"

Mame

Comments :

v CAPE-OPEN
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« Selection of a CAPE-OPEN Thermodynamic Property Package

CAPE-OPEN

Thig window allows to select a CAPE-OPEM Thermodynamic Property
Fackage.

Double-click on an item to edit it

_EN Property Packages

» Selection of a CAPE-OPEN Thermodynamic Property Pack

CAPE-OPEN

Thiz windowy allowes to select a CAPE-OPEM
Thermodynamic Property Package.

- Standalone CAPE-OPEM*® Thermo Property Packages
@ PFDS RefrigPackage Class
-l TESTOR

g Ferf Pacamber &

S g oo

@ HDAPPack HDAPack

Gl ety Tl W

@ RS1/PDSPropetyPackage
g PPDS System Package Clazs
~fg@ PPDS E0SPackage Class
a PFDS PetfracPackage Class
a PFPDS SteamPackage Class
-l B

-l A o HYSYE

@ HYP/SRK EOS 3 COMPS
Gl T (A

ﬁ Optimized HYP/SARK EQS HDA
a RASIAMDIS SW aterdndS team
g RS1/ndizsPropertyPackage
g Multiflash CO Package

R e

~@ IFP/PPPAT est

= PPD5ThermoSystem Class
>g Steamn Package

a PFDS Systerm D ataBank

Diouble-click an an iten to edit it

-~ TESTR401B MFL =
@ WATERETOHIT0305.MFL

@ BEMZETOHTOLIMATERMF MFL

ﬁ PRIMDISST 30405 MMFL

E=- HyCOFrop5yz CProp5Sys

ﬁ COPropPack. CPropPack

~fgd HD&PPack HDAPack

ﬁ HyHDAPPack HypHDAPPack

=- COFropertySystem Class

ﬁ Drefault
ﬁ Hcogaz

~fgd HDA sample PP
- HDAFPZ

Simple
~fgd oPROMST2INEW
AszpenTech COMThermo server

E- COFropertySystem Class

>ﬁ Crefault

Select |

FF Sl pAnkAer aee 51 A

i@ gPROMS12INEW |

S St Adehamar 302 40 A Select Cancel
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on on PP displayed

« Thermodynamic calculator editor

Calculator actions and properties ,.1 Calculator

Packages

Thiz window helps vou to define the contest of paur thermodynamic calculatar
@ Show the package manager...

@ Import a package...
@ Build a package...

[ Select a CAPE-DPEN package Source bype ; |EEI Thermodynarnic system

Madifications Class 1D : [{B4F16288-1233-433F GFD7-B0 333C404511)

%7 Undo
Container : |EEI FropertySystem Class
Cd Redo
Mame : |Simple
F_B Calculate Q) Details

M ame

Comments :
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ation displayed

«» Edition of a CAPE-OPEN Thermodynamic Property Package

ﬁi}ﬁ CAPE-OPEN
urd 1‘!":'7*'-” Thiz window displays some information about a CAPE-OPEM Thermodynaric Property Package

pu |

|-

AL Wendor:  httpddwew, azpentech.conm

i

URL Help: £ ohEs:

Mame [<not implemented:

Descrption | <ot implemented:
ClazslD [{B4F1628B-1233-433F-9FD7-80999C4045811}
ProglD |&TCOProperties. COPropertySystenn. 3
InProcSerer32 |C:5Program FileshepenT echy PS5 ystem 20045Engineeqhatcoproperties. dil

Short description |&spen Properties 13.1
Full description |&zpenTech CAPE-OPEN Thermo System

K

Yersion |<none: CAPE-OPEM wersion (1.0.0

About |AzpenTech Lid
Titan House,

L o

Compounds list Froperties lizt Phases list
WATER / 7732-18-5 / H20 (= | [ugaciyCoefficient ﬂ “apar ]
ETHAMOL / 64175/ C2HED-2 enthalpy Liguid
BEMZEME / 71-43-2 / CEHE entropy Owerall
TOLUEME /#103-83-3 / CYHE gibbzFreek nergy Lz
qibbzFreeE nergy. Dtemperature W aparLiguid
gibbzFreek nergy Dpreszure LiquidLiquid
gibbzFreeE nergy. Dmolfraction
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lculation step 1

hctions | Calculate
f‘ Calculate

# Trace the graph
E=port to M5 Excel ..

Thiz window helps you to define the context of your calculations

todifications Liquid - Yapor
I Undo rff: Bubble and dew temperatures

Bubble and dew prezsures
Cd Fedo " Flash at given enthalpy and pressure
" Flash at given entropy and pressure

™ Flash at given vaparization ratio and pressure

(Ogtions | " Flash at given temperature and pressure
" Properties calculation " Flash at given vaporization ratio and temperature

¥ Equilibria calculations

;ﬂ Unit spstem [Results) Liguid - Liquid
™ Flash at given temperature and pressure

Liguid - Liguid - Yapor

" Bubble temperature

™ Flash at given enthalpy and pressure

™ Flash at given temperature and pressure

™ Flash at given vaporization ratio and pressure

[ Automatic initialization

_Equilihria Conditions  Resultz  Chart
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= Calculate

| Actions |
% Calculate

# Trace the graph
Euxpart to M5 Excel. .

M odifications

7 Indo

4 Fedo

= Properties calculation

¥ Equilibria calculations

;ﬂ IInit zpstem [Fesults)

lculation step 2

Calculate

Thiz window helpz you to define the contest of vour calculations

Property Iritial Final Step Fuointz
IF'ressure : atm 1 1 0 1
Compound GLE | Final | Step | Paints
WATER 1] 1 n.m 101
(ETHAMOL Auta Auta Auta Auta
BEMZEME 1] ] ] 1
TOLUEME 1] ] ] 1

L

| Initial compozition " Rezults
Yalues Kind Type Calculate
¥ Fractions i hiolar i hiolar [ Malar weight
" Quantities  Total - [0 kmol v O Mass " Mazs

Equilbria Conditionz | Resultz  Chart

Cloze |
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sults tabulated

botions | S

ﬁ Calculate Thiz window helpz you to define the contest of wour calculations

# Trace the graph

Export to M5 Excel... = - —
Conditionz bixture [Molar] E quilibria -

YPT—— Frezzure [atm] |WATER | ETHAMOL | BEMZEME | TOLUEME Bubble temperatu. .. | Dew temper.
1 0 1 0 1] 783099023 783099023

3 Undo 1 0.01 0.99 0 0 78.2786392 78.2620577

Cd Fedo 1 0.0z 049s 0 1] 782807647 78 2RE0055
1 0.0z 097 0 1] 78229934 a2z

s ] 1 0.04 095 0 1] 78 2044576 732108081

1 0.05 095 0 1] 73186091 72199126

(" Properties calculation 1 0.06 0.94 0 0 781708285 78175648

& Equibria calculations 1 0.07 0493 0 1] 781586056 7a162145

- . 1 0.08 09z 0 1] 781493093 781515418

(8] Uit system (Resuits) 1 0.09 091 0 0 781430275 781439854
1 0.1 09 0 1] 7812954591 731396317
1 0.11 0a9 0 1] 781388637 781386463
1 01z 0.as 0 1] 7314004 781412085
1 013 087 0 1] 781486357 Ta1474972
1 014 086 0 1] 781529769 71577215
1 015 085 0 1] 781628788 TRAT20922
1 016 0a4 0 1] 7a17R2E851 781908377
1 017 a3 0 1] 731892319 782142024
1 018 naz2 0 1] 782083678 782424482
1 019 081 0 1] T8 2258463 7 2758062
1 0z ns 0 1] 78 2476146 Ta314728 .

Equilibria Conditions  Resulks | Chart
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% Calculate

| _bctiors |
€% Calculate

“ Trace the graph
Export to M5 Excel...

Calculate

-

Thiz window helps you to define the context of your calculations

)N results chart

+ Calculate chai

P —————————————————

=—=— Equilibtia : Bukble temperature ("C)
—=——  Equilibria : Dew temperature (")

=10l

I odifications

2 Undo

T Fedo

| Optiors |
{ Properties calculation
% Equilibria calculations

@ Unit zystem [Results]

Chart:

Tite: |

Axe X -

Title: | Compogitian

Axe ¥1 -

% [Misture Molar]: WATER ~|

Title: [Bubble point

w1 |C] Misture (Molar] : TOLJENE -
J

] Equilbria : Dew temperature [*C]
[] Liquid fractions [Bubble - Molar] : WATER
Q “apor fractions [Bubble - Molar] : 'WATER

Axe Y2 :

Title: |Equilibria : Dew temperature [*C)

w2+ | Misture (Malar] : TOLJENE
[ Equilibria : Eubbl

E quilibria : Lre
] Liquid fractions e - TER

u olar] : W
[] Yapor fractions [Bubble - Molar] : WATER

Bubble point

0.4

Equilibria  Conditions  FResults  Chart

Composition

Bquilibria : Dew temperature (°C)

[] Logarithmic scale [ e w=y

& Frint |
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SimulLis Simulis® Thermodynamics and CAPE-OPEN

SNSEm
%%it » CAPE-OPEN «thermodynamic plug»...

Aspen Plus, PROI/Il, gPROMS, ...

Simulis® Thermodynamics ; ;

co Proper(tﬁy Package created by
Simulis™ Thermodynamics
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SimulLis Simulis® Thermodynamics and CAPE-OPEN

» CAPE-OPEN Thermodynamic plug

... already successfully tested in:

@ Aspen Plus 2004 and 12.1 (AspenTech)

@ Hysys 2004 and 3.2 (AspenTech)

@ PRO/II 7.1 (SimSci)

@ gPROMS 3.0 (Process Systems Enterprise)
@ XIST (HTRI)

@ VALI (BelSim)
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SimulLis CAPE-OPEN demonstration

Ll} PRO/II with PROYISION - Untitled - [Flowsheet] =1ol =l
m File Edit Input ©utput Tools Draw \iew Options Window Help ;Iilll

0= BS A5 R Bl 8= o] E < == a8 B HIa|2 K

=

[

Ly 3§

— =
=
@l
i

a0 of

|Se|ect itemz from the PFD palette ta lay out a flowsheet,
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SIMSCI - Thermodynamic Data

WOk Hange Help Owerview  Statug Moles
r Selection of Property Caloulation System SIMSCI - Thermodynamic Data
Category: Frimary i ethod; D efined Systems:

ik Fange Help Owerview  Statuz  Motes

tost Commonly Uszed a

All Primary b ethods Addl-» |

Eguations of State
Liquid Activity
Generalized Comelations T
Special Packages etault Spsten:

Electrolute LI I j

Actions for Selected Property Calculation Syatem

I ity . | Delete | Rename... |

r Selection of Property Calculation System

Cateqgory: Frirnary b ethod: [ efined|Systems:
Liquid Auctivity a

Gereralized Corelations J Aidd > |

Special Packages
Electrolyte

Palyrners

|Jzer-added Methods

[refault Susten:

| [~

Actions for Selected Property Calculation System

felmdifiy.. Delete | Fename... |

ok | Cancel |

Select a thermaodynamic system categony

Select a thermodynamic system category

Choose CAPE-
OPEN PPs from
the list

Select Property Package ﬂ

PRIMDISS
- BenzwaterT aluEtOH
Select B
- HOWA, HY'SY'S
SIMULIS L

Thermo
System and
PP

- HDAProcessSHE -
_n»|J

(1] I Cancel |
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CAPE-OPEN Property Package Properties

Wendar Info | Components | Thema Properties | Phases |

Description

FileMame : C:APROGRA™T S imulis\THRMST~3.0LL
Mame : Simulis CAPE-OPEM® Thermo System
Dezcrption : Simulis CAPE-OPEN® Thermo System
Capetersion : 0.9.3

Componentyersiaon : 1.0.0.1

WendarlIRL : http:/ fvaeoe prozin. net
HelplRL : kttp: A v, progim, net

Ahout : Copright © 2002-2003 ProSim 54

i

Annuler

gh PP details

CAPE-OPEN Property Package Properties

Wepdor Info Components | Therrmo Prnpertiesl F'haseal

Component M ame | Formula

| casmur

7732185 H20
E4-17-5 C2HEO

77321k
E4-17-6

Annuler
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S and Phases

CAPE-OPEN Property Package Properties [ CAPE-OPEN Property Package Properties

Vendor I”fDI Components  Thema Fraperties | F'hasesl Wendor Info | Components | Therma Properties  Phases I

Froperties Supparted e

rmaleculatw'eight Fhazes
wizcosity "W apor
surfaceT ension Liguid
thermalConductivity W aporLiguid
compreszzibilityF actor Overall

heatd M aporization
enthalpy

entropy

denzity

heatCapacity

wolume
activitpCoefficient
fugacityCoeffizient
logFugacityCoefficient

kwalues (.

logkvalues

vaporPressure -

1 | b |

Annuler

Annuler
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ound list

S$IMSCI - Component Selection

Ok Hatge Help Qwerview  Statuz  Motes
Lizt of Selected Components: B _
TATER Reorder Lizt
_ ETHaMOL Top
~ Component Selechion
~ From Systerm or Uzer-generated D atabank, ]
Compotent; l A=
(Nt
Select fram Lists... |
B attam
Petraleumn. .. | Uszer-defined. . | Falyrner...
—Edit List———
: [Delete
D atabank. Higrarchy. .. I Component Phazes. .. I
Hetame...

Enter the name of the desired component
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rocess model

Bl PRO/II with PROYISION - Untitled - [Flovsheet]

=10l x|

ﬂFlle Edit Input Output Tools Draw “iew Options Window Help ;lilll
= E S 8w 8 E=S) 8] = i o] 3 <€ == a L8] ool E a2
[

[

4 |

|Select iternz from the PFD palette to lay out a flowshest.
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Stream Data - Flowrate and Composition

I Fange Help Tan

et stream

Specify flowrate and compozition for streanm 51

Fluid Flowrate Specification
{* Total Fluid Flowrate:

" |ndividual Component Flowrates

100.00) kg-ral/hr

Copy Component Compozition
Paste Mole
WATER 0.90000
ETHAMOL 010000
LDk Hange Help Tag Owerview  Statuz Motes
Strearn; |S1 | D ezcriphion; I
To Urit: F1
{Clear Compositions I Tatal: 1.0000 ™ Momalize Comporent Flavarates  Stream Type

Bazed on Specified Fluid Flowrate

ion [ efined

Flowrate and Composzition. .

Petroleumn Aszap
Referenced to Stream
Solidz Only Stream

OF. | Cancel

Stream Salidz Data...

|F'ush to clear all companent compaszition data

Stream Palymer D ata...

~ Thermal Condition

First S pecification:

| Temperature

25.00] €

Second Specificatian:

| Preszsure

1.0000] kalem?

Thermodynamic Systen;

Cancel

|Seleu:t the thermodynamic system
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rameter

PRO/II - Flash Drum

ok Dekne Hange Help Qverview  Statuz Motes

Uik, |F1 Description: I

~ Firzt Specification _
Thermodynarnic 5 pztenm:

Pressure Drop i 0.00000f kgdem® Default -

~ Second Specification

" Urit Specification: Temperature hd 100.00| C

" Product Specification:

Farameter = walue within the default talerance

Tremperature Estimate; C Froduct Phases... I

Fressune Estimate: kodcm® Print Options. ..

Feeudostrean Flawrate; 000000 kg-rmalshr Entrainment. .

Ok Cancel

Select the product zpecification
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PRO/Il input file

TITLE
DIMENSION METRIC, STDTEMP=0, STDPRES=1.03323
SEQUENCE SIMSCI
CALCULATION RVPBASIS=APIN, TVP=37.778
COMPONENT DATA
LIBID 1,WATER/2,ETHANOL, BANK=PROCESS,SIMSCI
THERMODYNAMIC DATA
METHOD SYSTEM=CO, PID=CalculatorPackageManager.ThrmStarDustPK, &
PNAME=TESTO080505, SET=CO01, DEFAULT
STREAM DATA
PROPERTY STREAM=S1, TEMPERATURE=25, PRESSURE=1, PHASE=M, &
RATE(M)=100, COMPOSITION(M)=1,0.9/2,0.1
UNIT OPERATIONS
FLASH UID=F1
FEED S1
PRODUCT V=82, W=S3
ISO TEMPERATURE=95.1
END
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O/ll results

STREAM ID S1 S3
NAME
PHASE LIQUID VAPOR LIQUID

FLUID RATES, KG-MOL/HR

1 WATER 90.0000 41.0664 48.9336

2 ETHANOL 10.0000 8.9760 1.0240
TOTAL RATE, KG-MOL/HR 100.0000 50.0424 49.9576
TEMPERATURE, C 25.0000 95.1000 95.1000
PRESSURE, ATM 1.0000 1.0000 1.0000
ENTHALPY, M*KCAL/HR -1.0435 0.0339 -0.4595
MOLECULAR WEIGHT 20.8205 23.0472 18.5901
MOLE FRAC VAPOR 0.0000 1.0000 0.0000

MOLE FRAC LIQUID
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