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Y How to use MEMSIC®

MEMSIC

MEMSIC®, a CAPE-OPEN compliant simulation module

MEMSIC® is a useful CAPE-OPEN compliant simulation software to simulate gas separation processes
through a membrane module. This software has been developed at the Separation Processes Group
(Laboratoire Réactions et Génie des Procédés, UMR CNRS 7274 — Nancy, France). Most process simulation
software tools (PSE: Process Simulation Environment as ASPEN®, HYSYS®, PRO/Il ®, PROSIM®, etc.)
implement CAPE-OPEN interfaces that enables the end-user to plug CAPE-OPEN compliant tools and to
export CAPE-OPEN compliant components.

Four different types of hydrodynamic conditions are taken into account in MEMSIC®: (1) cross plug flow,
(2) perfect mixing, (3) Co-Current plug flow and (4) Counter-Current plug flow. Additionally, five different
concepts and/or theoretical model are proposed to describe the transport mechanism of molecular species
through a membrane: (1) Constant Permeability, (2) Dual Mode, (3) Henry, (4) ENSIC and (5) Flory-Huggins.

This notice explains how to install the software on your computer and activate the MEMSIC® unit
operation on several Process Simulation Software, and how to use MEMSIC®,

Installation of the CAPE-OPEN module

To install the MEMSIC® module, we have developed a setup assistant. By clicking on the setup assistant,
and after having accepted the license agreement, the installation goes through a series of dialog boxes.
Do not forget to plug the dongle into your computer before installing the program.

, |

Installation Complete

Li
Please review the license terms before installing MEMSIC.

| | | | | I I | | MEMSIC | | | | [I I | |MEMSIC Setup was completed successfully.
Press Page Down to see the rest of the agreement. Completed
MEMSIC License Agreement T R —

1. This is an agreement between Licensor and Licensee, who is being licensed to use the
MEMSIC Software.

2. Licensee acknowledges that this is only a non-exdusive, non-transferable license.
Licensor is and remains the owner of all titles, rights, and interests in the Software.

3. This License permits Licensee to install the Software on more than one computer
system, as long as the Software will not be used on more than one computer system
zimultaneously. Licenzee will not make copies of the Software or allow copies of the
Software to be made by others, unless authorized by this License Agreement. Licensee
may make copies of the Software for badwp purposes only. This agreement does not -

If you accept the terms of the agreement, dick 1 Agree to continue. You must accept the
agreement to install MEMSIC.
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Implementation of the module in AspenPlus®

Click on “Customize” on the menu bar.

Click on “Manage Librairies” on the toolbar.

Activate the “CAPE-OPEN” module.

Close the window. A new model library appears at the bottom toolbar, named “CAPE-OPEN”. Click
on this new tab, and select “MEMSIC” module. You can then place a new MEMSIC® unit operation
on the flowsheet.

rAon =

Flowsheet

& Economics Dynamics Equation Oriented View Customize Resources Modify
7 Manage Libraries
27 Palette Categories

" fsIn Use} Name is Separators User Models CAPE-OPEN

Built-In ... Built-In
CAPE-OPEN View... Bullt In @
ACM Models Built-In o p— D

ACM Built-In | View.| Buittin t HeaterCooler ||HeatExchanger || MEMSIC || CMk

Implementation of the module in PRO/II®

1. Click “Miscellaneous” on the menu bar.

2. Click on the “CAPE-OPEN" icon.

3. Select the “MEMSIC” module. Then, drag and drop the icon on the flowsheet to create a MEMSIC®
unit operation on your flowsheet.

4bx

PROL/CAPE-OPEN

Awvailable CAPE-OPEM Unit operations:
Memgic_CO.UnitDperation. 1 -

@I 0K |

|Select a CAPE-OPEN Unit operation
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How to use MEMSIC

Whatever the PSE you choose, you have to follow these required steps to use the MEMSIC® module:

Select the components to be used in your model

Set the calculation methods for physical and thermodynamics properties

Create your flowsheet by adding object: unit operation, streamline, compressor, etc.
Define input and outputs streams of the MEMSIC® module.

rAon =

Define the Material Streams by defining both the stream’s composition and its thermodynamic state:
pressure, mole fraction, flow rate, etc...

The MEMSIC® module must be connected to one inlet stream and two outlet streams. When you create
an output Material Stream from the MEMSIC® unit operation, a message box appears and ask you to
specify which outlet this stream is: retentate or permeate.

e

MEMSIC

@ Universal Port _ ‘ ﬁ

RETEMNTATE
PERMEATE

5. When double clinking on the MEMSIC module, a new window opens with 6 different tabs: “General”,

L 1]

“Compounds”, “Overview”, “Graph”, “Table”, and “Reports”.

I11] MEMSIC Membrane Module =8| = |
General | Compounds ] Overview ] Graph ] Table ] Reports ]
Name |B1
Description |MEMS IC mutticomponent gas separation membrane separator, by LRGP./Nancy (France)
Flux model [Constant Pemeabilty =~
Flow pattern |Counter—Current ﬂ
Surface area |5ﬂﬂ |m2 ﬂ
Downstream pressure |1 01325 |bar ﬂ
Membrane thickness |1 ||.rr| j
#  Copy ! Copy Al | To Excel |
iy
For support plesse contact roda. bounaceur@univ-lorraine. fr MEMSII
« Specification complete ¥ OK X Cancel |
|
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6. Select the “General” tab, select the flux model and the flow pattern, and then define the operating
parameters: surface area, membrane thickness, and downstream pressure.

General | Compounds | Overview | Graph | Table | Repotts | General | Compounds | Overview | Graph | Table | Repors |

Name [B1 Name [B1

Description |MEMSIC multicomponert gas separation membrane separator, by LRGP /Mancy (France) Description |MEMSIC mutticomponent gas separation membrane separator, by LRGP/Nancy (France)
Fluox model [Constart Permeabiity | Flice model |Constant Pemmeability |
Flow pattern Flow pattern CounterLCument LI

Co-Lument
Dowmstream pressure Downstream pressure
Membrane thickness |1 [um =l Membrane thickness |1 Jim =l
& Copy f Copysll | [ ToBxcel | f Coy | 9 CoyAl | 3 ToEreel |
iy, 1y

For support please contact roda.bounaceur@univ-lorraine. fr MEMSI Eor support please contact roda. iv-lorraine. fr MEMSI
+ Specification complete ~  OK X Cancel | |  Specification complete 0K X Concel |éll

7. Select the “Compound” tab, enter the required parameters depending on the selected flux model.

General Compounds | Overview | Graph | Table | Reports | General Compounds | Overview | Graph | Table | Reports |

DDi DHi K ch b
om¥s v | emASTPYem¥atm v ||em¥STPVem® || 1/2tm

o Import. | Export g cony | o Import.. W Export g coy |

" Specification complete < OK X Cancel /8 Unspecified DDi for compound Methane v  OK X Cancel |

(Constant permeability) (Dual Mode)
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8. “Overview” / "Graph”/ "Table”/ "Reports”: when the simulation have been run and the calculation
is finished, those tabs give an overview of the results.

G
11jj MEMSIC Membrane Modul
General | Compounds Ovenview | Graph | Table | Repors | General | Compounds | Overview Grash | Table | Reports |
I Plot
10— — Retentate Flow
T Permeate Flow
Feed Retentate I
Connected to: 1 Connected to: 2 8
P =9bar P=1.01 bar
T=300K T=300K
F =10molis F =87 molis 5
Upstream =
Area =500 m? =
Downstream Thickness = 1 pm 4
2
0
0 200.000004000032 400.000008000084
100.000002000016 300.000006000045
F=13molls frea
/By Unspecified DDi for compound Methane < OK X Cancel | ' Specification complete v 0K X Cancel |
13 ° ” 13 ”
Overview Graph
111y MEMSIC Membrane Modul 111} MEMSIC Membrane Modul
| General | Compounds | Overview | Graph  Table | Reports | | General | Compounds | Overview | Graph | Table Reports |
Area | Retentate Flow | Retentate Methane | Retentate Ethane | Retentate Propane | Permeate Flow | Pemmeate b » Report ILasl Fun LI
m? mol/s mol/mal mol/mal mol/mol mol/s mol/mol D z N - . P
1E05 10 0645 001 3104508 006193 Calculation started: Mon Apr 18 11:45:15 2016 =
125 58% 06452 0.0038728 006156 [
25 5892 D.6455 0.007752 0.062 Methane Permeability 1.000000e+000 Barrer
375 5988 06457 0.01162 0.06204 Ethane Permeability 4.000000e+001 Barrer
5 888 06459 001549 0.06207 Propane Permeability 6.660000e+000 Barrer
625 5381 0.01936 006211
75 8977
875 5573
10 9.969 1 ]
1.25 5965 Module MEMSIC
1%35 gg; Cross Flow multicomposant
5 Tasst systems dimensionnsl
1625 995 Janvier 2015
175 9946 U== Roda bounaceur
1875 9842 ' '
20 9.938 - -
2125 95935
225 5531 -
4 m | <] m b
W Save As @ Cony Wl Save s & Copy
« Specification complete I oK X Cancel | " Specification complete o 0K X Cancel
7 ” ” ”
Table Reports

9. By clicking on the “To Excel” button, all the results are stored in an Excel file.

11}y MEMSIC Membrane Madule [o @] = | = = R
A ] c o [
1 [mame I
General | Compounds | Overview | Graph | Table | Reports | 2 Dewription MEASIC Eas veparation separatee, by URGR/Nwy (France)
3 Flm el Constant Pereability
e [B1 4 Flow patiem BT
.
Description IMEMSIC multicomponent gas separation membrane separator, by LRGP /Nancy (France) : :':;::“ . ”: :‘
Fluzx model ICunstant Permeability LI : mnmm:mt L-UIH: ::
9 Upstresm flow rate 10 mol /s
Flow pattern ICuuntarCurrent LI 10
1 Prrmeabill
Surface area |500 Imz ~| 12 Narer "
11 hasthame 1
Downstream pressure |1.D1325 Ihar LI 14 [thame a0
LY
Membrane thickness |1 Iu‘n ;I
Hartatatie bt i pi P
[ Copy [ Copy All | To Excel | molfs molfmel molfmel melfmal el
0.60001 Rt BLBASOI0E .5k nar 3
n 135001 I OBASINTE 0544772 o101 o
71 2.50001 AIITMTELS DBISSITIE 0.544544607 oow0mm o
= 1.75001 9 SEEIITL f84%6TRAL 0528018878 0010004815 0
= 5.00001 2SBS0 28 OLBE04EL 0.344089386 oolmes o
1 6.75001 9580641195 BB IETY 0.345861841 oowmMmE o
= 7.50001 SATTELATL OLBIBISALS T 0.848831E oomomz 0
||||||| % 875001 9 STETST BB 0.345408879 ooy 8
l 1l 16,6000 9SEETES GBI 0. Looe o
For support please contact roda b iv-lorraine fr MEMSI » 112500 9.985218548 CEMMIE  GMMEEN Lowenms o
= 12,5005 9961366455 BT C.ITMME LoIGIEMHS
) 13,7500 ELLEE BBIMES IS AT LMsaEER
" Specification complete ./ OK X Cancel | 51 1500601 EELTS T BATTLIELT R aoiseiEIE 6
» 1635001 EETEEEH BBITINRT 03404351 0015852




