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Introduction
Overview of COCO software components
Overview of how this fits in to CAPE-OPEN framework
Some details on implemented algorithms
Interoperability demonstration

Benefits of having COCO on your computer
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CAPE-OPEN to CAPE-OPEN (COCO):

Simulation environment (COFE)

g Thermodynamic property package (TEA)

:-' 1\

. ) Collection of unit operations (COUSCOUS)

@ Reaction package (CORN)
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0 overall process model (COFE)

3 party sub
models
(CAPE-OPEN)
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Thermo models

@ overall process model (COFE)

© -

I

3rd party thermo
models
(CAPE-OPEN)

3 party thermo
models
(CAPE-OPEN)

Unit operation models

3rd party unit
models
(CAPE-OPEN)

@COUSCOUS

Reaction models

@ CORN
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COFE: CAPE-OPEN Flowsheeting Environment

% COFE - sample3packs.fsd = ﬂ
Fil: Edit Insert Flowsheet Plob View ‘Window Help
DSE&E | B@ iy 2w lranrdles

pleap d:2 [Co 0 =S

Logging

reactar o

g =3

Editing streams

| Graphing

170

160

—»¢— BubblePointTemperature, stream "TEA_IN"
—+—— DewFointTemperature, stream "TEA_IN"

Temperaiure i K
g

——+—— BubbleFointTemperature, stream "MF_IN"
DewPointTemperatura, straam "MF_IN"

—H&— BubblePointTemperature, stream "PPDS_IN"
CewPointTemperature, stream "PPDS_IN"

130

120

=

malar phaseFraction [Liquid]
l-__apor composition

hame | TEA_OUT | PPOS_OUT | MF_ouT [wnit |
I Sheam

I Connections

s Overal
pressure 1 1 1 bar
temperature 175.16176 175.17004 175.19911 S
mole fraction [Methane] 0.4 0.4 0.4
male fraction [Ethane] 0.6 0.6 0.6
o 1 1 1 mal /5
hfaf 24,4592 24.4592 24,4592 a/ mal
v Phase Fractions
molar phazeFraction [Vapor] 0.99405972 0.99343065 0.99370008

0.0059402761 0.0065693453 0.0062999214

b Liguid compogition

b Overall properties

‘Yapor properties

I Liguid properties

Streams view
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\ COFE: CAPE-OPEN Flowsheeting Environment

=

Breaking recycles by automatic tearing

Solving recycles by hybrid Newton / Wegstein
approach, using reparameterization

Support for multiple material types, with selection for
thermo and sub-set of compounds

Material, energy and information streams
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i\ TEA: Thermodynamics for Engineering Applications

Property Calculations | Interaction Parameters I Group Contributions
PY P u re CO m po u n d d a‘ta I i b rary General Compounds | E quilibrium I External Routines
. Mame | Farmula | M | cas Add |
Hpd HZ 201588 1333-74-0
(extendible, or use DIPPR) o Il
Benzene CEHE TEI12E 71-43-2 o
Tal C7Ha 921405 108-88-3 Edi |
B;?:E:::l C12H10 154,211 92-52-4
. p
« 100+ Property calculation methods v

(25+ different properties)

IE:\F‘rogramFiIes\EDED\data\DefaultEomponentLib.pcd Erowse |
— Compound selection:
* Property derivatives e Lo T —
Argon &r 39.948 7440-371
ﬂ— E::Ln;etetrachloride ErCZM :II ggggg 2222839558
Carbon monaxide co 28.0104 E30-08-0
eS t of ext | t Heo | ot i cs2 Ty
upport of external property —— Gt G s
. . Trichloroacetyl _chloride Cz0CHd 181.832 7E-02-8
calculation routines and external e cttee g e
e . Hydrogen iodide HI 127912 10034-85-2 ILI
Hydrnman ] 2 MEe 1292740
equilibrium servers d E
Filter by: I

Ok I Cancel |

Thermodynamic models and compounds from ChemSep
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, -. TEA: Thermodynamics for Engineering Applications

VLE equilibrium calculations
Large diversity of supported flash specifications
Inside-out approach
Post-checking of solution (since version 1.09)

Back-up full Newton approach
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‘ COUSCOUS: Simple unit operations

) N

Expander Pump Heater Cooler 4
Compound Splitter
r—i—w, | _'> 4<_' D> O
—> —>— —! —>
_L) Valve Compressor
StreamConverter Mixer Splitter P
l 4 - . / |_>
AR ™
I- ----- X ———————————
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Flash

Heat Exchanger
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C_, Turbine Solid Separator No Operation

3-phase Flash

Property Tester

— 5 L, _[ \_» _»/’)\_>

L,

ChemSep Column Model
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Hide Back nt Options

| v

Lontents | Index |

[£] coco
[Z COFE
B & Ideal

@ Property packs and property pack 1

(2 Compounds

= £3 Property calculations

(2 Equations of state
[£] Activity
Bubble and dew points T
Drensity, volume and compressi H‘-‘; = ZX“ Hi,Tr-f + Gp’irﬂ—'
. Tees

Enthalpy

In this model the enthalpy is computed from the ideal gas
contribution:

Faor liquids, the latent heat of vaporization is subtracted from the ideal
gas contribution:

Molecular weight
=] Surface tension
% Thermal conductivity

H;'E‘i = Hi‘; - Z XiAHvap,i

apor pressure EXCBSS
5] Wizcosity
[£] Symbols : This model includes the ideal enthalpy as above. In addition to that,
[£1 Eaquilibrium Calculatiors excess enthalpy is included:

@ Froperty pack options
[Z3 Ccouscous

[ CORM H=H;q+ He:
[Z1 ChemSep
[Z CosmaTherm EOS
(2 Utiity applications
Disclaimer

This model includes the ideal vapor enthalpy as above. In addition to
that, the temperature derivative of the fugacity coefficients from the
selected equation of state is substracted from the ideal part:

9ln(¢:)
oT

] )| ONLINE HELP | =

H=H} - RT?*) X;




Slide 13

COFE: OLE and Excel

FORMULA

WIZARD

EXCEL
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COCO: CAPE-OPEN interface support

Full support for thermodynamic standard versions 1.0
and 1.1 in all components

Unit operation sockets & plugs (steady state)
Reaction package sockets & plugs
Full support for all COSE interfaces

All common interfaces (identification, error handling,
utilities, parameters with dimensionality, persistence, ...)
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COCO stand-alone
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Three-phase AspenPlus flash using TEA + Cosmo  Therm
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Pro/ll showing internal and COUSCOUS mixer
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Pro/ll using TEA
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IFP/TOTAL TINA pipe model running in COFE



Slide 20

Why COCO?

COCO integrates a useful set of thermodynamic property
calculations, compound information and unit operation
models

COCO has been awarded the CO-LaN CAPE-OPEN
award 2006

COCO is widely regarded as the CAPE-OPEN
Interoperability testing platform

COCO is available free of charge
COCO is used world-wide
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COCO downloads
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COCO downloads per capita



Slide 23

Download COCO: http://www.cocosimulator.org/
(or ask for a copy during the workshop)

Contact amstercHeM for CAPE-OPEN consulting

Interoperability testing program:
http://www.cocosimulator.org/index_compliancy.html
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Many Thanks for CAPE OPEN testing licenses:

AspenTech: AspenPlus 2004.1
ChemSep: ChemSep 6.05

CosmolLogic: Cosmotherm C21

HTRI: Xchanger Suite 5.0
Infochem: Multiflash 3.6
PSE: gPROMS 3.0.3
Simsci-Esscor: PRO/II 8.1

TUV-NEL: PPDS v4.1.0.0 ’
nel

VMG: VMGThermo 5.0



