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Introduction: an example
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Process of 3 heat-exchangers with 2 recycles
Water in both sides

Obijective:
use of a thermodynamic package from COCO-TEA

use of the heat-exchanger model from HTRI (Xist: shell & tubes)
use a CAPE-OPEN unit operation to solve recycles
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CAPE-OPEN Thermodynamic Socket "

Capability to use a third-party thermodynamic
package

Our way to provide It:

A constraint:
minimize the modifications of the existing code related to
unit operations

A solution:

write a wrapper of Simulis® Thermodynamics

Simulis® Thermodynamics is our CAPE-OPEN compliant
thermodynamic server based on a component approach
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CAPE-OPEN Thermodynamic Socket

Wrapping of Simulis Thermodynamics:

ProSimPlus 1.x ProSimPlus 2.x

AL AL

Monolithic approach Component approach
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CAPE-OPEN Thermodynamic Socket

An additional benefit of Simulis Thermodynamics

(Simulis ® Thermodynamics)

Aspen Properties,
Multiflash, PPDS, ...

CAPE-OPEN Property Package
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CAPE-OPEN Thermodynamic Socket a7

Use of a COCO TEA Property Package in the example
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CAPE-OPEN Unit Socket

Capability to use a third-party unit operation

Easy development thanks to...

.. previous integration of Simulis® Thermodynamics

Each calculator is a Material Object Template
... creation of Material Objects (material streams)

CAPE-OPEN Thermodynamic Socket is available
.. existing event handler within ProSimPlus
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CAPE-OPEN Unit Socket

Event handling

Simulation level:
OnSimulationStart: "validate" call

OnSimulationEnd: integration of U.O. reports in the
simulation report (not yet done)

Unit operation level (... useful for iterative
processes):

OnCalculationStart: mapping of input material and
information objects

OnCalculation: "calculate" call

OnCalculationEnd: mapping of output material and
information objects
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CAPE-OPEN Unit Socket

Use of Xist (HTRI) in the example
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Other CAPE-OPEN aspects

A CAPE-OPEN Unit Socket but also...

... a CAPE-OPEN Unit implementation: CO-SPEC
Same model as the SPEC module of ProSimPlus
(sequential modular approach)

solve material recycles
solve design specifications
CAPE-OPEN Unit Object CAPE-OPEN Solver Object

Clearly a non conventional unit operation

bring powerful solving capabilities within simulators lacking
such capabilities

CO-SPEC needed:
extension to CAPE-OPEN standards

specific requirements related to the communication with the
simulator
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Other CAPE-OPEN aspects

CO-SPEC: CAPE-OPEN extension

Management of design specifications:

use of information streams
design specification: input information of CO-SPEC
action variable: output information of CO-SPEC

information object CAPE-OPEN Real Parameter

Specific requirements between CO-SPEC and the
simulator
Maximal Cyclic Network (MCN) marks:

identify the number and the order of unit operations

the calculation list of unit operations is provided "manually”
Convergence flag

a compulsory CAPE-OPEN Boolean Parameter

stop the calculation sequence (iterative process)
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Other CAPE-OPEN aspects

Another benefit of Simulis® Thermodynamics:
CAPE-OPEN Thermodynamic Plug

client application: Aspen Plus, Hysys,
gPROMS, PRO/II, Unisim, Xist,
(Simulis ® Thermodynamics) Simulis ® Thermodynamics ...

CAPE-OPEN Property Package
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Assembly of components
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Conclusion & Perspectives

Increase the openness of the simulator
external thermodynamic package

external unit operation
A few comments from our experience:

Not really a long development
but a long test period

Loss of performance
depends on the quality of software components
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Conclusion & Perspectives

Successful tests:

CAPE-OPEN Thermodynamic Socket
Aspen Properties (AspenTech)
COM Thermo (AspenTech)
MultiFlash (Infochem)
PPDS (TUV NEL)
COCO TEA (AmsterCHEM)

CAPE-OPEN Unit Socket
Xist, Xphe... (HTRI)
COCO-COUSCOUS (AmsterCHEM)
ChemSep (ChemSep)

Further interoperability situations to be checked:
IFP Pipe, SolidSim...
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ProSimPlus

New CAPE-OPEN capabilities

... thank you for your attention...
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