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Status of ChemSep-CO at Como 2005

- CAPE-OPEN ChemSep Unit Operation

. Equilibrium & nonequilibrium columns solved In
- Aspen Plus
- Aspen HYSYS
using ChemSep thermo & physical properties

« PRO/II crashed:

- assumed that the Unit Operation has predefined in-
and outputs whereas ChemSepUO has none by
default

. % ChemSep”



Interoperability with COSE

Running using ChemSep thermo & physical properties

- Avallability of COSE thermo & properties not at VLE
conditions (i.e. m{p,T,x} and m{p,T,y} @ T<T, or T>T,)

- Avallability of derivatives (fm/fn) of the COSE thermo
properties ® Quadratic Newton convergence

Possibility to add/remove/rename Ports

- Avallablity of pure component data (PCD) needed for
calculation of (user) properties (T.,p.,V.W,M,, -..)

. % ChemSep”



Interoperability through Flexibility

&N ChemSep Unit "ChemSepU0_1":

Ferturbation ] Flazh l Fortz ] About
Status & Reports l Unit O peration ] Options
Status:
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DOutput ﬂ Show
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&N ChemSep Unit "ChemSepU0_1":

About
Options

Flazh ] Fortz ]
|dnit O peration

Perturbation ]
Status & Reparts

Mame: |Ehem8 epll0_1

Sep File: Start with new zep file

Impaort exizting sep file

Edit current zep file

Ewport current sep file |

Additional command line arguments for ChemSep-GLUI:
fepld
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&N ChemSep Unit "ChemSepU0_1":

About
Options

Fortz ]
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Perturbation ] Flazh I
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[ Only use K-values and enthalpies

™ Only uge perturbation denvatives

[~ Only uge perturbation for malar dervatives

W ze Wwilzon ideal zolution madel to
initialize equilibrium calculations

[ Suppress warnings

Clear Log ‘ Clear inital guess ‘

| Chem5ep Interface | Cloge

ChemSep Interface Cloge

| ChemSep Interface | Cloge

&N ChemSep Unit "ChemSepU0_1":

&N ChemSep Unit "ChemSepU0_1":

Statuz & Reportz l |dnit O peration ] Options l Statuz & Reportz ] |dnit O peration ] Options I Statuz & Reportz I |dnit O peration ] Options
Ferturbation l Flazh I Parts ] About I Perturbation Flash Ptz ] About I Perturbation ] Flazh Farts About
Part Dir... | Stage Connected ta
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e-flash of inlet streams: < > -
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Flazh of outlet streams: FF -
Rielative pressure perturbation: 0.0
Compozition perturbation: 0.001
ChemSep Interface | Close ChemSep Interface Cloge ChemSep Interface Cloge
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Interoperability Test Case: C,/C, Splitter
g

Tops
Feed XC, =1 mol%
BT p =211.7 psia
0.12 C3_ T... = 66°F
0.33 C,= retiux
0.14iC,
0.03 nC,

0.38 1C,= =
977.4 Ibmol/h H/ /J Bottoms
221 psia, 134 °F B@—é
B = 534.1 Ibmol/h
p =216.2 psia

VLE = Soave-RK Chem.Eng.Res.Des. Vol. 83 p. 508
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Results

Liguid phase composition profiles
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C./C, Splitter in Aspen Plus v12.1.8




C,/C, Splitter in COCO



Interoperability: PRO/II v7.1 Workarounds

1. ChemSepUO with automatic port assignment:
Windows registry entry
UO has always one feed and two outlets (normally none)
2. Error in size of return result of
GetComponentDescription inquiring CAS number
Check if executable is Proll.exe
Ignore error, assume CAS number is returned in 0" element



C./C, Splitter in PRO/II v7.1



CAPE-OPEN Interoperability ChemSepUO

COSE ChemSep | COSE | qim/qn | Ports | PCD | Comments
thermo thermo
Aspen+izis “Done”
COCO os “Done”
PRO/Il 71 Saving not ok
HYSYS No response
Contact us!




CAPE-OPEN Interoperability ChemSepUO

COSE D Xac3 Xacs= | Kaica | Kdnca Xd1c4=

Ibmol/h 104 104 104
RadFrac 443.300 | 0.2631 | 0.7269 | 36.5 1.4 62.1
Aspen+izis

ChemSepUO | 443.300 | 0.2631 | 0.7269 | 36.5 1.4 62.1
Aspen+izis

Distill 443.305 | 0.2632 | 0.7268 | 39.6 1.5 59.0
PRO/II 74

ChemSepUO | 443.305 | 0.2631 | 0.7269 | 37.8 1.4 60.8
PRO/I 7.*

COCO oo™ 443.305 | 0.2631 | 0.7269 | 37.8 1.4 60.8

* ChemSepUO in Proll was set to use the ChemSep property routines
** COCOI/TEA uses reimplemented thermodynamic and pure component data libraries of ChemSep
All comparisons done with the same SRK binary interaction coefficients



CAPE-OPEN Interoperability ChemSepUO

COSE Ty Xp.c3 Xoca= | Xbica Xp.nca Xb1c4=
F 104 | 10*

RadFrac 191.74 12.5 55 0.2532 | 0.0548 | 0.6902

Aspen+ 12.1.8

ChemSepUO | 191.74 12.5 5.5 | 0.2532 | 0.0548 | 0.6902
Aspen+izis

Distill 191.62 11.8 6.1 | 0.2529 | 0.0548 | 0.6905
PRO/II 74

ChemSepUO | 191.37 12.6 5.4 | 0.2531 | 0.0548 | 0.6904
PRO/I 7.*

COCO oo™ 191.37 12.6 5.4 | 0.2531 | 0.0548 | 0.6904

* ChemSepUO in Proll was set to use the ChemSep property routines
** COCOI/TEA uses reimplemented thermodynamic and pure component data libraries of ChemSep
All comparisons done with the same SRK binary interaction coefficients



ChemSep-LITE is CAPE-OPEN

Equilibrium column simulator

Maximum 5 compounds and 50 stages
55 component library (extendable)
Download free from www.chemsep.com

Example: Air Separation Unit using COCO
(www.amsterchem.com)




Air Separation Unit with Argon Production

With COCO: 5 iterations using stream estimate for stream 22

Compression

N, separation _
O, separation

Argon
separation

Refrigeration
Using JT

Cooling

VLE: Peng Robinson with kij



Air Separation Unit: Specifications

T,u=25°C
F,,=3.453 o
p=1.01325 Tou=25°C
X, A=5X%107, S,/V=0.02
X, o=0.985
p,/p,=1.9
Eff=80% p=1.2
TcooI:4OOC p=5.6 p=1.2
B S=24
Poui=1.6
Qeac™0-L  Noas Eff=80% Qieax=0-1
N=50
Qleak:O'l
N=50
T, =140K
p=5.7 S$=0.225
p=1.3
T,,=99.6K
p=1.35
=250
X, 5,=0.985 Tou=25°C

O, and Ar purities specified at 98.5%; Recoveries »75%, respectively »85%.
Better recoveries and purities can be obtained with more stages!



Air Separation Unit: Heat Integration
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Air Separation Unit: Low Pressure Column

<+— High L/V to obtain GN2 purity

Location for sidedraw to argon

<7
column low enough to prevent
N,, buildup in argon column
but y,, high enough
1 ppm



Air Separation Unit: Low Pressure Column



Conclusions & Outlook

Aspen Plus v12+ and COCO fully support ChemSepUO
ChemSepUO runs in PRO/II v7.1 (with workarounds)
No further progress with Aspen HYSYS

COCO is our development tool for ChemSepUO

*free* CAPE-OPEN version of ChemSep-LITE

Test support of other COSE’s (QPROMS, ProSim, ...)
Extend our set of available column specifications
Upgrade existing RD, LLX, & VLL models to Cape-Open

(see http://www.chemsep.com/chemsep/program/development.html)



Areas for Development

- Access to all pure component properties for user
block internal property calculations

Flowsheet reinitialisation: resetting of intermediate unit
operation results or not?

- Handling of flowsheet icons/representations for unit
operations (only COCO can do this)



Supplemental Slides



Binary Interaction Parameters

C,/C, Splitter:
C,4/C,- 0.0083, C,fiC, -0.01, C,./iC, —0.0144,
C,-/1C,- 0.0011, nC,/1C,_ -0.0048

Air Separation Unit:
N,/O, —0.0133, N,/Ar -0.0026, O,/Ar 0.0089



ChemSep Nonequilibrium Model

- Can display profile of any physical property or mass
transfer/nydraulic parameter

Tens of MTC models for packings and trays
- More accurate liquid diffusivity models
- Dispersed liguid flow model

Simultaneous column internal design allows
nonequilibrium simulation of new columns

- 15+ years experience with MTC modeling
. Licensed to 70+ universities worldwide
Total Reflux column simulation



