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CAPE-OPEN to CAPE-OPEN (COCO):

Simulation environment (COFE)

‘ Thermodynamic property package (TEA)

J

ﬂ Collection of unit operations (COUS)

£ ) Reaction package (CORN)
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COFE: CAPE-OPEN Flowsheeting Environment

[@ Hle Edt Flowshest Plot Mew Window Help =13
GUI:
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« Graphical flowsheet editing

« Compact display of streams

* Quick access to CO objects

» Property graphing & printing

» Extensive help

Flowsheeting:

» Steady state

 Solution by tearing algorithm

« Multiple material templates
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* Pure compound data library
(extendible, or use DIPPR)

» 100+ Property calculation methods
(> 25 different properties)

* Property derivatives
» Support of external property

calculation routines
(ICapeThermoCalculationRoutines)

% Property pack definition:
Property Calculations | Interaction Parameters I Group Contributions
General Compounds E quilibrium I Enternal Routines
Marme | Farmula | b | cas Add
Hydrogen H2 20588 1333-74-0
tethane CH4 16,0428 74-82-8 [Efete |
Benzene CEHE 781136 71-43-2
Toluene C7HE 92,1405 108-88-3 Edit |
Biphenyl C12H10 154211 92-52-4
Up |
| DS I
— FCD File:
IC: “Program FileshCOCO4datahDefaultComponentLib. ped Browse
— Compound selection:
Marm I Farmula | Mol 'weight I CAS |:|
Air 28.9505 132253100 =
Argon Ar 39.548 F440-371
P I Bromine Br2 159.808 7726-95-6
Carbon tetrachlarid CCl4 153822 BE-23-5
Carbon monoxide ca 28.0104 £30-08-0
Help Carbon dioxide coz 44,0098 124-38-9
— Carbon dizulfide cs52 7E.143 75150
Phozgene Cociz 98.9158 75-44-5
Trichloroacetyl chloride c20cl4 181.832 7B-02-8
Hydrogen chloride HCI 364608 TFE47-01-0
Chlorine Ci2 70.9054 7752-60-5
Hydrogen iodid HI 127912 10034-85-2 -
My drcinen u 9 M Fa0
i o
Filter by: I

ﬁ TEA: Thermodynamics for Engineering Applications

Thermodynamic models and compounds from ChemSep
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i\ COUS-COUS: Simple unit operations

£ Select Unit Operation: _ O x|

= -& CompoundS plitter
=+ Capeersion=1.0

1 1 i = Componenféersion = 1.0
» General purpose unit operatlons | e Description = Solit compounds (by name) accord
. . [ e WendalRAL = hittp/fvwvern amstercher com
(mixer, splitter, heat exchanger...) | CLSID = (DIF7CEE3-4C3A 4DUS-6904 683097
Compiesson
Expander
FixedConversionReactor
Flash
HeaterCooler
HeatExchanges
Mixer
Holperation
PropeityT ester
Pump
Splitter

* Property tester for
thermodynamic properties

e Distillation column of ChemSep LITE

Turbine
Valve

& o[- E- - -

I L

|
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CORN: CAPE-OPEN Reaction Numerics

 Currently the only reaction
package manager around

Delete

Rename. ..
¢ Descripkion, ..
Edit | wiew streams. ..

..... —  Insett unit operakion. ..

e Kinetic and equilibrium reactions et unit operatio.

« Formula interpreter for rates,
equilibrium constants, and
heats of reaction

« COFE and COUS support
reaction packages, i.e. CORN
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CChemSeptdo416 CChemSept)- 382

HDA case study
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Thermodynamics Interoperability tests:

TEAY | Aspenthermo | Simulis
COFE \Vl A ) \Vgl
Aspen Plus V'
Pro/Il <7
Simulis V'

1) TEA is currently the only support for

|CapeThermoCalculationRoutines (e.g. CosmoTherm)
2) Equilibrium calculations ok, properties fail. Problem

with compound IDs, being looked into by Aspen

3) Problem with resolving compound IDs inside Pro/Il
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Unit-operation Interoperability tests:

COUS ChemSep | Aspen Mixer
COFE \Vel \Vel >
Aspen Plus |\~ ><?
Pro/Il v <P

1) Overall enthalpy calculations fail

2) Enthalpy is requested without calcType (mixture or

pure)

3) Equilibrium calculations fail for specified enthalpy
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Simul_apw - Aspen Plus 20041 - aspenONE - [Process Howsheet Window =il
. Fil Vi D Tools R Flowsh b Wind Hel ] Simu w - Aspen Plus 2004 aspenONE - [Block B1 {(Hash3) Stream Resulis - Data Browser] M=]E3
B Fle Edt View Data Tooks Fun Flowshest Lbmy Window Help ) He Edt View Data Tools Run Plot Lbmy Window Help -5 ]
] Bzl w2l 200 T e e e = :
NECEREEE] el n]g o] Mo [| nl=(a] 8[R8 | Ellglslele] ©f @[] =] E o
g a|@|= =@ DEEEZE
—_— —
FTl't'tI?T— Grid ID.'I 'I An :llﬁl#‘]l I k F)HOH | Stream Results j I%jg I j cjl*l ﬁ“AII 'lﬁl l_l|@| gl &I
[]----m Setup Mate[iall Heat | LLaad | e B = | L S Eurves: | Eetia, Eunves: | Bl Eurves
E-{3 Components
H-{3# Properies
S% ;?:::I:a Dizplay: n Format: IFULL 'l Stream Tablel
. ------ £ tilities
2 L
- =@ s R 1 N1 -1
Input WATER .Fo0aooa oo 2134422 4865578 -
Heurves M-EU-1 .3000000 oo .2733066 0206934
@ & Dynamic Total Flow kmal/sec 1.000000 oo 4927488 5072512
E g';::nsmm”s Total Flow ka/sec 464754 ] 74 54521 10.23933
ED Variables Tatal Flaw cumdsec (0365687 0.0 0301741 010802
> EO Input Temperature K 3331500 3331500 3331500
g":c Groups Fressuie M/sqm 1.00000E+5  [1.00000E+5  [1.0000CE+5  [1.00000E+5 ||
ons
5 Stream Results apor Frac 0.0 0.0 0.0
E-{Z] Reactions Liquid Frac 1.000000 1.000000 1.000000
- Convergance Gold Frac o0 i o0
BE-{Z] Fowshesting Options
B0 Model Analysis Tools Enthalpy J/kmel ERTSHIS 304MTE+B  [28534E+8
H-{3 EO Corfiguration Enthalpy J kg -1.1941E+E 6. 111EE+E -1.4053E+7
-3 Results Summary Enthalpy Watt A TETTE+7 TEO03E+8 |1 4474E+8
ﬂ Entropy J Akmal-K. 1.16881E+5 -3.EFFIE+E -1.7179E+5
Mixers/Splitters | Separators I Heat Exchangers Eolumnsl Reactors I Prezzure Ch i i SR e 2 B
Crensity kmal/cum 27.34577 16.33015 4577983
— = — = Ad|
| [~
Matenal
STREAMS I iner FSplit SSplit
[Running simulation. [C:\.. nDocs'\Cosmo_Water_Buta
Hesults Available
Mizers/Splitters | Separatars Heat Exchangers Columnz | Reactors Prezzure Changers I anipulators I Solids 4 I 4
b
b4 aterial ‘ D
STRE&MS Mixer F5plit S5plit
|For Help, press F1 |C:\...nDocs\Cosrno_Water_Butanol Results Available .z

TEA using CosmoTherm in AspenPlus 2004.1
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COCO serves you with:

« CAPE-OPEN based flowsheet solver

e Good interoperability; mix in any unit you like

o All flavors of thermodynamic and physical properties
« Support for external property calculation routines

* The ultimate tester for CAPE-OPEN compatibility
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Still on the stove:

« CAPE-OPEN version 1.1 thermodynamics

» Excel interface to COFE

» Petroleum fractions

« Additional unit operations

« External equilibrium routines (currently disabled)
* In-/export of numeric interfaces
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> Download COCO: http://www.amsterchem.com/
(or ask for a copy during the workshop)

» Contact AmsterCHEM for CAPE-OPEN consulting
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