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« Client » applications

ProSimPlus, ProPhy Plus...

P.M.E. CAPE-OPEN
(Aspen Plus, Hysys, Proll...) )

MATLAB®

Toolbox Plug
MATLAB CAPE-OPEN

Microsoft® Excel : ..."know-how"

Microsoft
Excel
Add-In

Simulis®
Thermodynamics

Expert Mode Specific

/ VBScript library
Thermodynamic expert DLL) ..."know-how"
N

"Socket" "Socket"

. CAPE-OPEN RefProp
-
/ ’ .
Property Packages

(Multiflash, PPDS...)

RefProp

Calculation kernel
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« Thermodynamic socket »

Demo

Simulis Thermodynamics
Client Application

)

COCO TEA
Server Application CAPE-OPEN Property Package
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E’roSimPlus, ProPhy Plus..}
P.M.E. CAPE-OPEN
®
[ MATLAB J f| F EAspen Plus, Hysys, ProII.J)

/

Toolbox Plug
MATLAB CAPE-OPEN

Microsoft® Excel \ [ ..."know-how"

Microsoft 7 O\

Excel

Add-In . .
Simulis®

Thermodynamics
Expert Mode\ Specific

VBScript library
DLL)

"Socket" "Socket"

. CAPE-OPEN RefProp
COCO TEA

Property Packages
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Package Mode Configure

Help

Marme: IWater-Ethannl MRTL

Creation of a P.P using TEA

Description: I

todel zet; I Cuigham

Compounds;

&l

Ethanal
W ater

r 1
& Property pack definition: | |

Package Muode Configure Help

General | Optionz Compoundsz I E quilibrivrm I Extermnal Routines
Property Calculations

Interaction Parameters I Group Contributions

Property | Dverall | " apaor | Liguid | W aporLiguid | -
E quation of ztate ldeal gas law I, i
activity M Mia MRTL WA,
achivityCoefficient I, M/, MATL [ FraY
bubblePointPressure LE M, A A2
bubbleFPointTemper... WLE M/, I, [ FraY
denzity M EDS COSTALD # Hankin... M
dewPointPressure WLE M, A A2
dewPaint T emperature’¥LE M/, I, [ FraY
enthalpy SumOfPhazes EOS |deal+Ewoess [ FraY
enthalpyF SumOfPhazes EOS |deal+Ewoess [ FraY
enkropy SumOfPhazes EOS From activity coeffici... WA
entropyF SumOfPhazes EOS From activity coeffici... WA
encessE nthalpy I, M/, From activity coeffici... WA
fugacity I, EOS From activity coeffici... WA
fugacityCoefficient  MA4 EOS From activity coeffici... WA
aibbsEneraw A From enthalow and e...From enthalow and e.. N A2
¥ Only show equilibrium phases

-

Add property | Delete property |

; Carcel |
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Selection of the TEA P.P. (version 1.0 or 1.1) using
Simulis Thermodynamics

@ Build a package
Select a CAPE-OPEN package . . M
Source type:  |CO Prapery Packagz Manager Selection of a CAPE-OPEN Thermodynamic Property ... (51
w .

Class ID : | {BEAC41D3-7755-4ED5-B307-B58541E05C T4} [

Modifications

CAPE-OPEN
Container : |TEA [CAPE-OPEM 1.1)

[ calculate K This window allows to select a CAPE-OPEN
] Export as 2 PSF fie Name : [water-Etharl NRTL Thermodynamic Property Package (1.1).

E Diagrams

E Residue
& Export as a PVT fie Bl Standalone CAPE-OPEN® Thermo Property Packages (1.1)

& Svoam. g Demo CAPE-OPEN 2011
@@ Psckage Bender Kiwi (Simulis)
I::iuratil::n % ’ﬁ Water
| i Water-Ethanol (REFPROF)
Comments - @@ Water-Ethanol NRTL (Simulis)
Simulis CAPE-OPEN® Thermo System (1.0) [ P.P.M. (1.1)
f’_\ TEA (CAPE-OPEN 1.1)
e @i
@@ C1_C2 (E0S)
~— g cOLand
@ 1A
]

@ Water-UDHE

ﬁ alkanes

ﬁ n-depropropanizer

Double-click on an item to edit it.

("} Simulis packages are in italic.
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Calculation with TEA P.P. using Simulis

Thermodynamics features within Microsoft Excel
g
D G H K [

@ Simulis Calculator
Simulis

Simulis
1 atm F= 1 atm

1 2 Tb (TEA) Tr (TEA) 1 2 Tb (Simulis) Tr (Simulis)
Ethanol  Water °C °C ETHANOL  WATER °c °C
0 1 100.204494 100.904494 0 1 100.017839 100.017839
0.1 09 87.18468082 98.30056332 0.1 0.9 86.39296357 97.35082297
0.2 0.8 83.46258057 9548125652 0.2 0.8 8278515742 0448857422
03 07 B1.86745583 9241176058 03 07 81250972847 91.37354347
04 0.6 80.86851808 8006079767 0.4 0.6 80.33047231 87.09324538
05 05 B0.07416756 85.44352085 05 05 79.60486261 8438073443
06 04 79.39574203 8188732644 0.6 0.4 780049897 80.08821250
07 03 78.8304346 72.5750341 07 03 78.51254639 79.01026644
0.8 0.2 7844285601 78.57035804 0.8 0.2 78.20163933 78.25008672
09 0.1 78.254874 78.25702617 0.9 0.1 78.11549602 78.11643401
1 0 7833113332 7833113332 1 0 78.31033249 78.31033242

L-REREE- RO RS R

BEEb e |RE G KRS

[ERIERE)
R

tr

# To(Tea)
W Tr(TEA)
———Th [Simulis}

Ternpzrature /°C

——Tr [Simulis)

0.5
X_ETHANOL [mol.)

W 4 v v Feuill ~Feul2 Feuld %2 m ]
= £ (0 185,960 ) |
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« Thermodynamic plug »

Demos

COCO COFE
Client Application

)

Simulis Thermodynamics

Server Application
CAPE-OPEN Property Package
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Demonstration 1 -
COCO COFE

Toolbox Plug
MATLAB CAPE-OPEN

Microsoft 2 7 N

Excel
Add-In

Simulis®

Thermodynamics

Expert Mode Specific
VBScript library
DLL)

"Socket" "Socket"

CAPE-OPEN RefProp
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Creation of a Simulis Thermodynamics P.P.
(compliant 1.1 and 1.0) based on native models

alculator

@ Build a package Compounds actions IUPAL Mame Reaqistry Cas Mumber

G Select a CAPE-OPEN package o WATER 7T32-18-5
ETHANOL 64-17-5

ﬁ Impert compounds...

Wodifications b Edit this compound
Add a new compound

Lﬂ Calculate @ Delete the selection

] Export as a PSF file

£ Diagrams & Remove allthe compounds

Fg = = |
B¥ Residue Hd create pseudo-compounds... M Creation of a Simulis Package_ u

&1 Export as a PVT file B4 Temperature dependent properties...

£4 stream.. || Editor array Fackage prop&rﬁes

T ———— @ Compare with the original

U=ze this window to set the properties of your package.

(B compare the compounds Some fields are mandatory (in bold}, the others can be used freely.

Comments :

] open.. File: | U zerzhalain vacher PROSIM 200340 ezkioptPackageDemaol . dil E

5
b saveas Name: |Dem|:|'l [t ater-E thanal METL]
Calculator type @ Publish...

[Native | Description:

Show the expert mode
Compounds Packages

“endor URL: Help URL:

About:

_§CDmpuunds§ Model Binaries Parameters

'@' Create | Cancel I
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" COFE - [Flowsheet]]

JE. Eile Edit Insert Flowsheet Plot Miew Add-ins Window Help

IJDDﬁnk|E|E'C?|YdEfauh 4

Document Explorer a x Selection of this Simulis Thermodynamics P.P.

Flowsheet1
o[ Flowsheet

.ﬁ Settings

within COCO COFE

] Foweet corigio T |

'E_E Document Explorer | GO Watc |

Ready

b aterial bupes I Flawvazheet Optiohz I Stream arder I [dnit Operation arder
Froperty packs | Reaction packs I Compounds I Properties I Fhaze Info I

— Thermo-systems and property packages:
ﬁ StariDust® Thermaodynarnic Calculator

=
Demo 1 [ ater-Ethanol METL] [CO Thermo +1.1]
Demo CAPE-OPEM 2017 [CO Thermo +1.1]
&= Package Bender Kiwi [Simuliz] [CO Thermo +1.1]
& Sirmulis CAPE-OPEN® Therrna Systern [1.0] A P.P.M. |
i TEA [CAPE-OPEN 1.1)
W aber
W' ater-Ethanol [REFFPROP] [CO Thermo +1.1]
Water-Ethanol MRTL [Simuliz) [CO Thermo +1.1]

| 3

Select I Cancel |
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" COFE - Flowshee

JEiIe Edit Flowsheet 5Streams Plot View Window Help

IJDﬁnﬁalﬂlﬂrc:-lvdefaun lr2oFlamEaa m
Document Explorer . . . . .
: | Use of this Simulis Thermodynamics P.P. for calculating

gFlowsheetl |
Fl'mheet | properties of a stream within COCO COFE

Flowsheetl:2 [1]

narme
I Stream

I Connections

w  Cherall

pressure 101325

temperatune 355

male fraction P ATER] 0.5

male fraction [E THAMOL] 0.5

flon 10

b 0.03204185
I Compound flows

w# Phase Fractions

molar phaseFraction [¥apor] LF73A96047
malar phaseFraction [Liquid] 22603953
I Vapor composition

% Liguid composition
mole fraction MWATER] 74665381
mole fraction [ETHAMOL] . 25334619

I Owverall properties

wizcogity . 1273015e-005 Pas=
thermalConductivity 021leea042 W m K
internalE nergy .94975 J ol
enthalpy BITT J 4 mal
entropy .147145%5 J /A mol K.

T‘é_; Document Explarer | & Watch |

Ready

[cap [NUM [scRL
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Demonstration 2 -
COCO COFE

Toolbox Plug
MATLAB CAPE-OPEN

Microsoft ‘ AP.L

A'Z’é‘flen' _ _ (C++,VB...)
Simulis®

Thermodynamics
Expert Mode\ Specific

VBScript library
DLL)

"Socket" "Socket"

CAPE-OPEN RefProp

RefProp
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Creation of a Simulis Thermodynamics P.P.
(complaint 1.1 and 1.0) based on REFPROP models

'@ Impol _w

@ Build a package...
@ select a CAPE-OPEN package Warning: RefProp does not support simultaneous calculations on different calculators.

amic calculator

Parameters and mixture file: |HI'.'IX.EINC

Modifications

Fluids | #0 Fluids available in the mixture file

[ calcuiate WATERFLD 0 1BUTENE.FLD

ETHANOL.FLD 0 o ACETONE.FLD
¥ Export as a PSF file - AR PRF

4 Diagrams eplace AMMONLE FLD

B¥ Residue — =
portas a ile

E Stream...

Configuration

Package properties

— Reference state ————— Use this window to set the properties of your package.
Some fields are mandatory (in bold), the others can be used freely.

Enthalpy and entropy

Comments - s Use the default reference state |

() Enthalpy, entropy= 0 for the =atf | File: |I::"-.U zerzhalain vwacher PROSIM 2003\ DezkioptPackagel emod. dil

() Enthalpy, entropy=0 for the sat | o 0. |Demu:u2 [\ ater-Ethanol REFPROP)

() Enthalpy= 200 klfkg, entropy= 1}
RefProp Description:

) Specify the reference state valu

Calculater type

Vendor URL: Help URL:

About:

'@' Create | Cancel I
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" COFE - [Flowsheet]]

JE. Eile Edit Insert Flowsheet Plot Miew Add-ins Window Help

D@ HE o8 9) o em [ . . : :
Document Explorer a x Selection of this Simulis Thermodynamics P.P.

O e within COCO COFE
o] Flawsheet configuration R e S

k aterial types I Flawwzheet Options I Strearmn arder I [dnit O peratian arder
Property packs I Reaction packs I Compounds I Propertiez I Phaze Info I

.ﬁ Settings

— Thermo-systems and property packages:
ﬁ StarDust® Thermodynarnic Caleulator

Select Thermo Pack or Prop... @ﬂu'

|| Shaw: | CAPE-DPEN 1.1 1

Demo 1 [ ater-Ethanol HETL] [CO Thermo +1.1]
Demo CAPE-OPEM 2011 [CO Therma +1.7]
Demo? M ater-Ethanol REFFROF) [CO Therma +1.1]
Package Bender Fiwi [Siruliz] [CO Thermo +1.1]
iy Sirnulis CAPE-OPEN® Therna Systern [1.0) 4 P.P.M. |
iy TEA [CAPE-OPEM 1.1
"W ater
Wiater-Ethanol [REFPROP] [CO Thermo +1.1]
Wiater-Ethanol MR TL [Simuliz) [CO Thermo +1.1]

| F

Description:

= Document Explorer | S2FW. | Select I Cancel |
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S

DEd&E B2 4 ‘
Bl ey *2  Use of this Simulis Thermodynamics P.P. for calculating

0 Flowsheet1

[ Fiowsneet properties of a stream within COCO COFE

" COFE - Flowshes

JEiIe Edit Flowsheet 5treams Plot View Window Help

1 [ e — — o |

k Settings

Flowsheetl:2 [1]

name
I Stream

I Connections

w  Overall

pressue 101325

temperature 355

mole fraction [water Ifull name] 0.5

mole fraction [ethyl alcohal — 1full name] 0.5

flowes 10 mol £ 5
[ 032041854 ka/ mal

I+ Compound flows

w Phaze Fracticns
malar phazeFraction [Wapor] L 7BR592833
molar phazeFraction [Liguid] 23407167

mole fraction [water Ifull name]
mole fraction [ethyl alcohal — 1full name] CBEB10RYE
w Liquid composition
miole fraction [water Ifull name] 72285131
miole fraction [ethyl aleohal — 1full name] 27714889
I Owerall properties
I+ VYapor properties
I Liquid properties

= Document Explarer | < Watch |

Ready

[cap [NUM [scRL 4
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« Unit socket »

Demo

ProSimPlus
Client Application

)

COCO COUSCOUS
Server Application CAPE-OPEN Unit Operation
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- Qg ProSimPlus Standard - Unnamed.pmp2

I B T © Y. - -

File Edit Configuration FElowsheet Tools Simulation Windows ﬂelp‘

IRESH = 0%
x T T &

Library | Tree view

O
=

L

e |od

CAPE-OPEN

[¥ Absorbers

[3 Feed ! Product stream

[ * Controls

| ¥ 2-phase distillation

| ¥ 3-phase distillation

[3 Heat exchangers

| ¥ Liquid-iquid extraction

* Flashes and decanters

[ + Compressor/Expander/Pump

[3 Mixers ! Splitters | Separators

Z User defined unit operations

@ Windows Script

EECAFE—OFENWEW

User defined unit operation UTI

* Reactors

[¥ Liguid-golid separation

[ * Strippers

= Utilities

| ¥ Subflowsheet

Main

This window allows to select a CAPE-OPEN component.

Right click on an item to obtain some details.

=l P a

gl Flash

~fg GibbsReactor

‘ HeatExchanger

‘ HeatOfCombustionUnit
‘ HeaterCooler

‘ InformationCalculator
‘ MakeUpMixer

‘ Iaterial eater

‘ MeasureUnit
e e

FixedConversionReactor

Selection of a CAPE-OPEN flash belonging to the
COUSCOUS library within ProSimPlus

—'ﬂwmmmmﬂwm"wﬂ/

URL Vendor:
URL Help:

hitp: e ww. cocosimulator. org/

=none=

Hame
Description
ClassID

ProglD:
InProcServer32

Short dezcription
Full description

‘ersion
About

Flash

Flash - separate input stream into vapor and remaining phases.

{BDZ5A684-3814-4212-84CD-TB0TS2E106EE}

COCO_COUS. Flash.1

C:\Program Files\COCOVCOCOCOUS.dI

Flash

Split inlet stream into vapor and liquid outlet stream

2400 CAPE-OPEN version 1.0

CAPE-OPEN 1.0 unit operation - Copyright 2011 www.cocosimulator.org

1
o R ——————
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Qg ProSimPlus Standard - V:\Archives\Présentations IEF\COUSCOUS vers ProSimPlus\COUSCOUStoPSP.pmp3  Modified
————— e

File Edit Configuration Flowsheet Tools Simulation Windows Help

DQ-Je) o 55 U@ @ et |
» Eopn B8 | Bl L A =S OO el A== R A
Library | Tree view I <X | 'T

¥ Abrorbers Use of this CAPE-OPEN flash within ProSimPlus

* Feed!Product stream

¥ Controls
* 2-phase distillation & |:: >
¥ 3-phase distillation

% Heat exchangers —
¥ Liquid-liquid extraction

* Flashes and decanters

¥ Compressor/Expander/Pump

¥ Mixers | Splitters / Separators

% User defined unit operations

@ Windows Script

EE CAPE-OPEN unit operation

Uszer defined unit operation UTI

% Reactors

s
¥ Liguid-solid separation
¥Strippers '.mﬂ LU A B

= Utilities

* Subflowsheet

Streams 1

From Alimentation...

Partial flows

Total flow

Total flow

Temperature

Vapor molar fraction
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Thank you...

A
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