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CAPE-OPEN / CO-LaN

A freely available industry standard for interfaces A freely available industry standard for interfaces 
between software components making up process between software components making up process 
simulation toolssimulation tools
The success of a collaboration between software The success of a collaboration between software 
vendors, endvendors, end--users and academicsusers and academics
A proven technology implemented in most process A proven technology implemented in most process 
simulation toolssimulation tools
A growing adhesion by process simulation market A growing adhesion by process simulation market 
leadersleaders
COCO--LaNLaN: : a group of end users taking responsibility for a group of end users taking responsibility for 
putting resources together to support ongoing work on putting resources together to support ongoing work on 
the standardthe standard
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Skills and competencesSkills and competences

•• Process modeling, simulation and Process modeling, simulation and 
optimizationoptimization

•• Thermodynamic calculationsThermodynamic calculations
•• Kinetic parameters fittingKinetic parameters fitting
•• Equipment sizing and designEquipment sizing and design
•• Energy integration and optimizationEnergy integration and optimization
•• Process data managementProcess data management

ProSim
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What is Simulis®?
Generic name given to the new software component suite of Generic name given to the new software component suite of ProSimProSim

New architectureNew architecture
ComponentComponent--oriented approach applied tooriented approach applied to

•• Pure substance propertiesPure substance properties
•• Thermodynamic calculationsThermodynamic calculations
•• Chemical reactionsChemical reactions
•• Unit operationsUnit operations

Easily integrated within a client application Easily integrated within a client application 
(COM)(COM)

•• Visual C++, Visual Basic, Delphi, C#, … even Visual Visual C++, Visual Basic, Delphi, C#, … even Visual 
FORTRANFORTRAN

Based on validated code and useful servicesBased on validated code and useful services
Wrapping of existing codesWrapping of existing codes

•• EfficiencyEfficiency
•• ReliabilityReliability
•• EaseEase--ofof--useuse
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What is Simulis®?
Generic name given to the new software component suite of Generic name given to the new software component suite of ProSimProSim

Offering useful servicesOffering useful services
Related servicesRelated services

•• Unit conversionsUnit conversions
•• Experimental data fitting and estimationExperimental data fitting and estimation
•• Pseudo components property generationPseudo components property generation
•• Data analysisData analysis

Commercially available componentsCommercially available components
SimulisSimulis®® ConversionsConversions

•• Quantities and unit conversions managementQuantities and unit conversions management
SimulisSimulis®® PropertiesProperties

•• Pure substances properties (constant or temperature Pure substances properties (constant or temperature 
dependent) serverdependent) server

SimulisSimulis®® ThermodynamicsThermodynamics
•• Thermodynamic properties and equilibrium Thermodynamic properties and equilibrium 

calculation servercalculation server
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Simulis® Thermodynamics

Properties and derivativesProperties and derivatives

•• Transport properties (Cp, Transport properties (Cp, CvCv, , μμ, , λλ, , ……))
•• Thermodynamic properties (H, S, U, …)Thermodynamic properties (H, S, U, …)
•• Compressibility properties (Z, Cp/Compressibility properties (Z, Cp/CvCv, …), …)
•• NonNon--ideal properties (ideal properties (γγ, , ΦΦ, , Ln(Ln(ΦΦ), ), ……))
•• Pseudo critical properties (Pseudo critical properties (TcTc, Pc, , Pc, VcVc, , ZcZc))

EquilibriumEquilibrium

•• LiquidLiquid--Vapor (TP, HP, SP, Vapor (TP, HP, SP, ωωTT, , ωωPP, UV, , UV, ……))
•• LiquidLiquid--Liquid (TP)Liquid (TP)
•• LiquidLiquid--LiquidLiquid--Vapor (TP, HP, Vapor (TP, HP, ωωPP))
•• LiquidLiquid--Vapor phase envelopeVapor phase envelope
•• LiquidLiquid--Vapor equilibrium constantsVapor equilibrium constants
•• LiquidLiquid--Liquid equilibrium constantsLiquid equilibrium constants

Thermodynamic properties and phase equilibrium calculation serveThermodynamic properties and phase equilibrium calculation server r 
for pure substances and mixtures (up to 200 compounds).for pure substances and mixtures (up to 200 compounds).

Thermodynamic modelsThermodynamic models

•• SoaveSoave--RedlichRedlich--KwongKwong (SRK)(SRK)
•• PengPeng--Robinson (PR)Robinson (PR)
•• LeeLee--KesslerKessler--PlöckerPlöcker (LKP)(LKP)
•• BenedictBenedict--WebbWebb--Rubin modified Starling (BWRS)Rubin modified Starling (BWRS)
•• IdealIdeal
•• WilsonWilson
•• NRTLNRTL
•• MargulesMargules
•• UNIFAC (original, Dortmund, Larsen, PSRK, LL)UNIFAC (original, Dortmund, Larsen, PSRK, LL)
•• UNIQUACUNIQUAC
•• EngelsEngels
•• ChaoChao--SeaderSeader
•• Sour WaterSour Water
•• Amines and acid gasesAmines and acid gases
•• MHV2MHV2
•• ULPDHS …ULPDHS …

SimulisSimulis®® Thermodynamics is provided with a pure compound database contaiThermodynamics is provided with a pure compound database containingning
over 1700 pure substances.over 1700 pure substances.
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CAPECAPE--OPEN Thermo «OPEN Thermo « plugplug »:»:
Successfully tested with:Successfully tested with:

•• Aspen Plus (Aspen Plus (AspenTechAspenTech))
•• Aspen Aspen HysysHysys ((AspenTechAspenTech))
•• PRO/II (PRO/II (SimSciSimSci))
•• gPROMSgPROMS (PSE)(PSE)
•• XistXist (HTRI)(HTRI)

Tests in progress with:Tests in progress with:
•• INDISS (RSI)INDISS (RSI)
•• VALI (VALI (BelsimBelsim))

CAPECAPE--OPEN Thermo «OPEN Thermo « socketsocket »:»:
Successfully tested with:Successfully tested with:

•• Aspen PropertiesAspen Properties
•• MultiFlashMultiFlash ((InfochemInfochem))
•• PPDS (TUV NEL)PPDS (TUV NEL)

CAPE-OPEN and Simulis® Thermodynamics
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MATLAB® toolbox

Over 550 MATLABOver 550 MATLAB®® functions allow:functions allow:
to calculate thermodynamic propertiesto calculate thermodynamic properties
to calculate phase equilibriumto calculate phase equilibrium
to edit data with standard dialogsto edit data with standard dialogs
to load and save data with standard functionsto load and save data with standard functions
to create, deploy and use to create, deploy and use SimulisSimulis®® data packagesdata packages
to define your thermodynamic modelsto define your thermodynamic models
to access pure substances propertiesto access pure substances properties
to access binary interaction parametersto access binary interaction parameters
to convert quantitiesto convert quantities
……
and, of course, to benefit from CAPEand, of course, to benefit from CAPE--OPEN complianceOPEN compliance

A MicrosoftA Microsoft®® Excel addExcel add--in of Simulisin of Simulis®® Thermodynamics is also available Thermodynamics is also available 
and is provided together with a MATLABand is provided together with a MATLAB®® toolbox.toolbox.
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MATLAB® example

Use of a CAPEUse of a CAPE--OPEN Property Package created by Aspen Properties OPEN Property Package created by Aspen Properties 
throughout the thermodynamic socket of Simulisthroughout the thermodynamic socket of Simulis®® Thermodynamics within Thermodynamics within 

MATLABMATLAB®®
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Opening MatLab

Working 
directory 
where m 

file 
located



AIChE 2005 Annual Meeting, October 30 – November 4, Cincinnati, OH

Editing m file

Simulis Calculator created

Edition of unit system for input

Edition of unit system for output

Opens Simulis Calculator to 
select CAPE-OPEN Property 

Package to be used

Function name
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Editing next

Define calculation to be 
performed: at 1 atm, dew point 
and bubble point temperatures 

over the entire composition 
range of water-ethanol mixture 

(101 points)

Plot results
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Launching m file execution

Paste function name to be 
launched
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Setting unit system for input

Verifying/setting units

Validate
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Setting unit system for output

Verifying/setting units

Validate
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Simulis Calculator opens



AIChE 2005 Annual Meeting, October 30 – November 4, Cincinnati, OH

Asking for list of available CAPE-OPEN Property Packages

Select CAPE-OPEN

Click on “Select a CAPE-
OPEN package”
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List available CAPE-OPEN Property Packages and select one

AspenTech Thermo System

Name of Property Package to 
be used

Validate
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Property Package selection performed

Access to 
Property Package 

details
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AspenTech Property Package displayed

Exit this window
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Property Package selected

Validate and 
return to MatLab
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Results displayed
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Conclusions and perspectives

Component based environments:Component based environments:
Software interoperabilitySoftware interoperability

•• Fundamental architecture choiceFundamental architecture choice
Software interchangeabilitySoftware interchangeability

•• CAPECAPE--OPEN standardOPEN standard
Quality improvement of studies runQuality improvement of studies run

•• Choice of the best component for a given caseChoice of the best component for a given case
Reduction of development time (costs)Reduction of development time (costs)

•• A judicious assemblyA judicious assembly
Best productivity forBest productivity for

•• EndEnd--users..users..
•• … and developers… and developers
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PlugPlug--andand--play play 
Ability to seamlessly integrate a component from the library of Ability to seamlessly integrate a component from the library of 
foreign objects (unit operations, thermo models, solvers etc.).foreign objects (unit operations, thermo models, solvers etc.).
Ability to seamlessly integrate inAbility to seamlessly integrate in--house proprietary house proprietary 
components in commercial environments.components in commercial environments.

Niche softwareNiche software
Ability to link specific niche modules to the simulators. Small Ability to link specific niche modules to the simulators. Small 
and niche software vendors will provide COand niche software vendors will provide CO--compliant compliant 
components.components.

Return On InvestmentReturn On Investment
Individual studies will cost less because of the technical Individual studies will cost less because of the technical 
advantages of being able to mixadvantages of being able to mix--andand--match. match. 
PlugPlug--andand--play capacity will stimulate the market and create new play capacity will stimulate the market and create new 
opportunities.opportunities.

Cheaper, better and faster design, operation and control of processes

CAPE-OPEN direct benefits
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