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Overview

- Where we were: Como 2005
- Interoperability status ChemSep:
Aspen Plus, PRO/II, Aspen HYSYS, COCO
- ChemSep-LITE & flowsheet examples
. Conclusions & outlook




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




Interoperability with COSE

Running using ChemSep thermo & physical properties

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

- Availability of derivatives (om/on) of the COSE thermo
properties — Quadratic Newton convergence

Possibility to add/remove/rename Ports

- Availablity of pure component data (PCD) needed for
calculation of (user) properties (T_,p.,V.®,M,, ...)
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Interoperability through Flexibility

&N ChemSep Unit "ChemSepU0_1":

Ferturbation ] Flazh l Fortz ] About
Status & Reports l Unit O peration ] Options
Status:

1 Cornverged

1 Iterations

Report:

DOutput ﬂ Show

l
l

&N ChemSep Unit "ChemSepU0_1":
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Additional command line arguments for ChemSep-GLUI:
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| Chem5ep Interface | Cloge
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&N ChemSep Unit "ChemSepU0_1":

&N ChemSep Unit "ChemSepU0_1":
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ChemSep Interface | Close ChemSep Interface Cloge ChemSep Interface Cloge
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Interoperability Test Case: C,/C, Splitter
g

Tops
BT p=211.7 psia
0.12 G, T.. =660F
0.33 C,= etiux
0.14iC,
0.03 nC,

0.38 1C,= >
977.4 Ibmol/h H/ /J Bottoms
221 psia, 134 °F &@—9
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

.Aspen Plus - c3c4_cs.apw - [Process Flowsheet Window] O] x|
@File Edit View Dakta Tools Run  Flowsheet Library Window Help
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C,/C, Splitter in COCO

% COFE - [c3c4splitter]
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Interoperability: PRO/Il 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 Ot element
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C,/C, Splitter in PRO/IIl v7.1

PRO/II with PROVISION - c3c4splitter_csco - [Flowsheet] E”E'E'
g X

il File Edit Input OQutput Tools Draw  View Options Window Help -
2l Lal Rl [GR] o
[ = B S4 E A (BEl=0] &z Eki=]E < - =4 N o
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et tetetemetetetemeteteteme et delelee el - — - — e e e — - - -

' | Stream Name 51 52 53 !

! Stream Description |

! Phaze Liquid Liquid Liquid |l

I .

! Temperature F 134.000 Q5. TET 191 623 !

! Prazzure PE1A 221.000 211.700 216.200 i

I:I Flowrate LB-hOL'HE 77405 A3 305 534101 |

! Compasition !

| PROPANE 0Az0 0263 0.oo1 i

i PROPYLEM 0330 0727 0.oo1 i

N IS0BUTAM 0140 0.oo4 0253 '

! MBUTANE 0.030 0.ooo o.oss ||

|| 1BUTEME 0330 000 0540 |

e " u

w

£ >
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CAPE-OPEN Interoperability ChemSepUO

COSE ChemSep | COSE | 9m/on | Ports | PCD | Comments
thermo thermo
Aspen-+ i1 V' \Vel V| vV Y| “Done’
COCO os \Vel V| V| V| V| Done
PRO/II 7. \Vl > | XX | XX | >< |Saving not ok
HYSYS \vel X | XX | V| >X|Noresponse
Contact us!
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CAPE-OPEN Interoperability ChemSepUO

COSE D Xd,CS Xd,03= Xd,iC4 Xd,nC4 Xd,1C4=
Ibmol/h 104 104 104

RadFrac 443.300 | 0.2631 | 0.7269 | 36.5 1.4 62.1

Aspen+iz1s

ChemSepUO | 443.300 | 0.2631 | 0.7269 | 36.5 1.4 62.1

Aspen+iz1s

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/II 74*

COCO.s** | 443.305| 0.2631 | 0.7269 | 37.8 1.4 60.8

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

COSE Tb Xb,C3 Xb,C3= Xb,iC4 Xb,nC4 Xb,1C4=
F 10¢ |10+

RadFrac 191.74 12.5 9.5 | 0.2532 | 0.0548 | 0.6902

Aspen+izis

ChemSepUQO | 191.74 12.5 2.5 | 0.2532 | 0.0548 | 0.6902

Aspen+ 12.1.8

Distill 191.62 11.8 6.1 0.2529 | 0.0548 | 0.6905

PRO/II 7

ChemSepUO | 191.37 | 12.6 | 54 | 0.2531 | 0.0548 | 0.6904

PRO/Il 74*

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
** COCO/TEA uses reimplemented thermodynamic and pure component data libraries of ChemSep
All comparisons done with the same SRK binary interaction coefficients

P4 >, ChemSep




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 COCQO: 5 iterations using stream estimate for stream 22
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Air Separation Unit: Specifications

I

F,,=3.453

air™

p=1.01325

X, A=5%107, S/V=0.02

v SN i -
> =
""""" Ty S p=1.2
TC00|=4OOC p=5.6 _m_ 1 m p_1 2
F3 T |s=24
Poui=1-6
Qea=0-1 | N_as5 Eff=80% Q=01
N QIeakzo'1 N=50
" . V2 |
) - Y
= ( 1' N=50
F $=0.225
6! p=1.3
p=1.35 T ~
ARC
[FC X, 0p=0.985 1 Tou™2
F1

O, and Ar purities specified at 98.5%; Recoveries =75%, respectively =85%.
Better recoveries and purities can be obtained with more stages!
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Air Separation Unit: Heat Integration
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Air Separation Unit: Low Pressure Column

Liguid phase composition profiles Flow profiles

é §<7 High L/V to obtain GN2 purity

10+ i
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% ChemSep”



Air Separation Unit: Low Pressure Column

McCabe-Thiele diagram for Mitragen - Argan WcCabe-Thiele diagram for Mitrogen - Oxygen
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Conclusions & Outlook

- Aspen Plus v12+ and COCO fully support ChemSepUO
ChemSepUO runs in PRO/Il 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)
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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 COCOQ can do this)

. % ChemSep”




Supplemental Slides
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Binary Interaction Parameters

C,/C, Splitter:
C4/C520.0083, C4/iC, —0.01, C4_/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/hydraulic parameter

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