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# Aspentech SW: Aspen plus and Aspen properties
# COCO steady state simulation environment

# Super pro designer

# A survey of process simulation software
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User interface
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Aspen Plus Start Page
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aspenONE Exchange

P
N

Search
Filters

Search Categories

e ——

Preview items
before download

<No Cocuments - Aspen Frus V10 - awenONE
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Y] e & ™

Azpon HYSYS (1)
Axpon P Dynamees (1)

Aspan Shatl and Tube B (1)

Training Type N
Video Tutooss (30)

Webnars (47)

CHY (39)

Best Practices (268)
Instructoe-Led (TH)

Documentation {1

Organization A

AspunTech (708)
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Trainng  Documertation  Modals :vmwv looly  Eventy  An merm Dlogn & leam  Related
Disywiosn  About e Fudtutes «
Browse By cmegory FLewmng
B swnsy (feeance v
£ Ty x
 Fliters A | SearchResults
Primary Product A B Distillation Improvement
Restove smooth and optimat Column perormance. Increase column efficency and resolve ssues fastar
Aspan Pl [77) with Interactive hydraniic visualization of dstifation
Aspen Shed & Tube Exch . 4)
ONE Instit 2)
ALS Instal (1 P Getting Started with Aspen Simulation Workbook in Aspen Plus V8
Madt Alf Cocled Exchan.. (¥ Descriptionaspen Simafation Workbook is an Excet Intarface for simulations that faclitates gepioyment to
Aapen Cocled Dechy

casual simulation users & well a5 Allowing process engineers to automate Conceptual design
workfiows Wha Shoukd Attend This course is imtended farA Process Engineses famiiar

P Weicome to the Training Center

Aspentech Customer Education®iplearmn More. Do More. Achieve Mare. Whether you noed our standard
dlassroom trainng. instructor-ded virus! traning, self-paced CBTs or customized courses, Aspen foch offers
a comprehensive cowrse partfalio that wil increase your understanding af the products you use and show
you real workd applications that matter to you and your business

P Getting Started with Aspen Dynamics V8
Self-Directed Learning TitleAspen Pius: Getting Started with Aspen Dynamics V8DescriptionThe folowing

objectves are coveredHow to navigate the Aspen Dynamics environmantHow to enter dynamic data into
an Aspen Plus modelHow to run a dynamic smulationAdditional unit cparation dataHow

P Getting Started with Activated Energy Analysis in Aspen Plus
DescriptionGetting Started with Activated Energy Analysis in Aspen PlusEnengy analysis helps simulation
usr's Lo Identify the energy saving opportunities by companng curment and tarpet ensrgy costs It also

1-3001725 1 fin

Search in AspenONE
Exchange

Seoveh pspeaONE Eachange

Fequest rees cornent

Batch Distillation Modeling

Entropy and Second Law of Thermadynamics
Granulation and Agglomeration

Advanced Salids Modeling

Modeling Physical Properties

Batch Process Development
Custom Modeling
Economic Evaluation
Solids Modeling

Exchanger Design And Rating
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Aspen Plus Environments

J # Properties Environment

= Define the physical properties
+ Component selection, generation and characterization
+ Thermodynamic methods and database

/R

+ Collect experimental data =

. =
+ Property estimation  Properties
+ Property analysis —

+ Data regression Q{'; Simulation

# Simulation Environment

= Used to build and run the process model
+ Design and create process flowsheet ‘9 Energy Analysis
+ Perform interactive analysis (sensitivity, design spec.)
+ Fit models to process or experimental data
+ Preliminary equipment design, sizing and rating
+ Economic evaluation of the process design

@j Safety Analysis
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Aspen Plus Procedure

L/

# Properties Environment

= Select the components involved in the chemical process from databanks
or generate the components using the specific interface

= Specify the thermodynamic methods suitable for the simulated system
= Collect experimental data

/R

. _ l Properties
= Property estimation —
_ (] Simulation
= Property analysis £ satety Aratys
- nalysis
= Data regression &9 Evergy iysis

# Simulation Environment
= Select the appropriate blocks to represent the process design
= Create the unit operations connected with streams
= Specify the streams condition, composition and flowrate
= Set the operative conditions of unit operation models
= Define the utilities and cost factor to perform energy and cost analysis
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Simulation

Process types

New

/R

Templates available for category

Template characteristics
/
B New —/ X
V :
Blank and Recent - Preview

ChemicahProcesses

My Templates...
|Installed Templates

Air Separation
Chemical Processes

15

Batch Specialty
Chemicals with

1] ]
Batch Specialty
Chemicals with

|".‘».i|
Chemicals with
English Units

Chemical Simulation with Metric
Units :

C, bar, kg/hr, kmol/hr, Geal/hr, cum/
hr.

English Units Metric Units Property Method: NRTL
Electrolytes
Gas Processing El lE' El Flow basis for input: Mole
Metallurgy Chemicals with Specialty Specialty
Pharmaceutical Metric Units Chemicals with ~ Chemicals with Stream report composition: Mole
Polymers English Units Metric Units flow
Refinery
Solids
User

Create l[ Cancel
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Properties Home Ribbon

NP
Unit of Chemical Thermodynamic s -
yr Run Mode Phase equilibria analysis
measurement system properties
MET «| & Setup s Chemistry [ ]' &' Methods Assistant NIST b Analysts | m S I‘ ;'_1 Jimput | S Pue L Sombility £ Ternary Diag
 Unit Sets » Components o Customize Dv;w € Qean Purameters ) DECHEMA] O Estimation RS : et (;;"';m @ Histary | k&2 Binary [ PT Emvelope A Residue Curves
< Methods whPropSets  syuctuee |93 Retriove Parameters & Regrossion Panel £ Report | L Mixture
Cliphoard Units Navigate Toois Data Source Ruin Modde Run »  Strmmary Analysis
Run
commands

# Unit of measurement: select the appropriate set of UoM
among the available ones or create your own

# Chemical system: define components involved

#® Thermodynamic prop: set the thermodynamic method and
parameters

#® Run mode: specify the target of the simulation
# Run commands: perform calculations

# Phase equilibria analysis: perform analysis on
thermophysical properties
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Properties Navigation Pane

S
b |g Setup < General settings
> |- Components < Chemicals introduced in the simulation
4 [og Methods < Thermodynamic methods
[& Specifications N Thermodynamic method settings
b g Selected Methods
[ g Parameters 3 Properties parameters
| Routes
(@] NC Props
| Tabpoly
[ Chemistry ES Chemistry of the system (e.g. electrolytes)
b g Property Sets
. Data
b |3 Estimation < Properties estimation (e.g. group contribution methods)
. Analysis < Phase equilibria analysis
b g Customize
b [0 Results
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Simulation Home Ribbon

&
Unit of e
Next Rese Sensitivity
measurement \l/ \I/ ‘
| MET - m ’ D ‘ l‘ =1 Control Panel  27) Model Summary || Input ¢ B Pressure Reliet =1
" ] . ~ i
S Unit Sets ") Rs ) LyStream Summary ~ @ History 'S Sensitivity h# Azeotrope Search 4 PRD Rating bl
Next Run Step 0 Reset i = Datasheets
O Paste 4% Setting L, | Utifity Cosis I Report ¢ Data Fit [k, Distiltation Synthesis | [F) Fiare System
Clipbcard Uriit Run Summary Analysis Safety Analysis
| ' | -
Control .
Run Data fit
Panel

# Unit of measurement: select the appropriate set of UoM

among the available ones or create your own
# Next: move to the next unspecified parameter

# Run: run the simulation

#® Reset: purge simulation results. Very important when
parameters have been modified between different runs

# Control Panel: shows convergence, warnings, errors and

procedures during a run
#® Sensitivity: perform sensitivity analysis

# Data fit: enable to fit real data to simulation results
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¢ Setup
¢ Property Sets

. Analysis

& Flowsheet

L& Streams <

4 @1 _—

‘@] Input /

Results

vd EO Variables
> £ 2
> @3
> @4
> &5

b| & Blocks

Simulation Navigation Pane

Folders: refers to the root items in Nav Pane

Forms: used to enter data and view results
Sheets: can be selected using tabs

list

Unit operations list

Utilities adopted

_ Utilities

N\

Reaction introduced

|1 Reactions

N\

(& Convergence

Convergence report & issues

. Flowsheeting Options

Design Specification& Calculation

d Model Analysis Tools

& EO Configuration

Sensitivity & Optimization

L& Results Summary

AANANA

Equation Oriented approach

i Datasheets

b

& Dynamic Configuration
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Results obtained

N

Dynamic parameters
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Activated Analysis

\|,/

ics Batch Dynamics Plant Data Equation Oriented View Customize Resources Modify Format
## Grid |0, -| =8 e A — 63 Add _ T ™
% l’ld 1 "__i_u_z_é_ Jf’ q{ J @_ d ﬁﬂ :H - L~
\It Snap ‘ o Aol ' ARecall : :
Page ResetPage Flowsheet | Model | Activation | Message ) Find Save Switch =y O
1 Scale Breaks Breaks Palette | Dashboard Panel i Delete Object | Layout Layout -
Display Aids _Show Flowsheet Views | Layout E Window |

Energy Savings: MW (%) O CIl || Exchangers- Unknown: 0 OK: 0 Risk 0 @.

Capital: ___USD Utilities: ___UsD/Year Q )

# Tools built-in to Aspen Plus to aid in process analysis and
optimization
= Activated Economic Analysis: provides high level cost estimates
useful for comparing process alternatives

= Activated Energy Analysis: looks for opportunities to reduce energy
consumption using pinch technology

= Activated Exchanger Analysis: allows quick access to rigorous heat
exchanger design and rating programs from Aspen Plus
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Demo

L/

/R

# Cumene production from propylene and benzene
In @ conversion reactor

RECYCLE

P=23bar

T=100C

20 kmol'hr Benzene P=1bar
20 kimol'hr Propylene Q=0

REACTOR CooL
P=0,Q=0
C6H6 + C3H6 —> COHI12 T=50C -
20 % Conversion C3HS Pressure drop=0.005 bar PRODUCT

Use the SRK property method.
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Demo

L/

/R

# Cumene production from propylene and benzene
In @ conversion reactor

[oErve e |
RECYCLE
P=213bar
T=100C
20 kmol'hr Benzene P=1bar
20 kmol'hr Propylene Q=0

REACTOR CooL
P=0,Q=0
C6H6 + C3H6 —> COHI12 T=50C -
20 % Conversion C3HS Pressure drop=0.005 bar PRODUCT

Design-Spec DS-1
Vary the Temperature of Block COOL such that the
mole fraction of Cumene in stream PRODUCT =098 S

Activate one or the other!

Sensifivity 8-1
Use the SRK property method. Vary the Temperature of Block COOL from 30 to 130 C.
Tabulate the mole fraction of Cumene in PRODUCT.
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COCO-COFE a cape Open process simulator
°coco What is COCO?

N CAPE-OPEN to CAPE-OPEN is a free-
of-charge CAPE-OPEN compliant
steady-state simulation
environment

/2R

© COFE: CAPE-OPEN Flow-sheeting Environment

© TEA: ThermoDynamics for Engeering Applications

€ COUSCOUS: CAPE-OPEN Unit-operations (Simple)
© CORN: CAPE-OPEN Reaction Numerics

Process Simulation — Maurizio Fermeglia Trieste, 8 October, 2021 - slide 17




COCO: a free-of-charge CAPE-OPEN compliant
steady-state simulation environment

L/

/R

# Available here: https://www.cocosimulator.org/

@ COFE - [HDA f5d) - (n] ®
:‘nm:nmmﬂmmnmwmmmmm - &x
DSWE D@ 4o sreanlf 60 AART S8
R e A O Y )
I8 roafec
- &g Sethngs 7
»——m—] 8
RecycleCompressor
2 S nv B
: - . Reaclor guench
L rgactor
0
{ : oA Snciaess
Tolvene recovery, - Benzene coumn® : ' : Demethanize:
- | Stream Hydrogen Toluene purge gas tuel gas Unit | -
| Pressars 83 1 s 10 1 1 bar |
- | Temparatura 38 5 38 38 5688 797259 241,369 € |
Flow rate 908970 153875 3287 95 196 081 12325 421.018 k3 h|
Wass fracHydrogen| 07 0 0 0526559 0.00832077 0 0 !
[ Wass frac Methane 03 [ 0544697 0.985013 0 0
| 1see frac Benzane 0 ) 0 0552264 0126654 0999338 3.270130-11
| Msss frac Toluene 0 1 0.00737562 1.01007¢-05 6.23028e-05|  0.0117736
! Wasa frac Siphenyl 0 0 1554340-05 0 0 0963226
5 . v
< >
= Document Explorer lwwum 2 Log [@ Selved]

. Ready AP UM .
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https://www.cocosimulator.org/

N

COCO-COFE a cape Open process simulator

L/

Q overall process model (COFE)

Thermo models

Unit operation models

g TEA 3rd party thermo 3rd party unit
models models QCOUSCOUS
I (CAPE-OPEN) (CAPE-OPEN)
3rd party thermo Reactionjmodels
models
(CAPE-OPEN)
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COFE: CAPE-OPEN Flowsheeting
Environment

L/

/R

# Breaking recycles by
automatic tearing

COFE: CAPE-OPEN Flowsheeting Environment

¢ Solving recycles e — i
by hybrid Newton/ m———‘ﬁ Multiple models IEETW"—‘ — =5
Weg stein — e ——— Graphing :

: — e i e I

# approach, using re Document Explorer a_;é\_i_:ﬁ " e
parameterization " P s

® Support for Ef:i “ I Graphical flowsheeting Lr__m
multiple material i ; e —
typesl with Watch bar —L > ‘ ;: 1 gé%
selection for thermo R AN S - -

and sub-set of
compounds

- Streams view

# Material, energy and
information
streams

Process Simulation — Maurizio Fermeglia
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TEA Thermodynamics for engineering
calculations

< ® Property pack definiti i x|
# Pure compound data library == ""’M‘j"‘" o
= (extendible, or use DIPPR) ww- |
: Moded et Ifmmn ;]
#® 100+ Property calculation 5=,
methods o S
= (25+ different properties) o 2o
i . * A Components: , x
# Property derivatives T | 1
G et D\ LOCO S \data \Chamli el pod FCOMmage|  fromse
# Support of external T =
property calculation R e e
routines and external e Camwesws  Tn %85 Cameee
equilibrium servers ]
M0 Tadbeceicade 19161 :1';232 Tchimasced i
— =5 B Ea o
@ VLE equilibrium calculation i ——— it 1
= Large diversity of supported e |
flash specifications ™ 489 i et e o ] _cou |
= Inside-out approach :
m Post-checking of solution Thermodynamlc models and

= Back-up full Newton approach compounds from ChemSep
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COUSCOUS: simple unit operations

/R
\

Hed Exchzrger

- Jﬁ s

3—pmse Flash

r
lnfommon Calculator Memue Unit

—

COULIS logging

—{ 7 —<'—
PO

Equlubmm Reactor

Fixed Comefsm Reactor

L

-

Tisbine Solid Separator

Embedded flowsheet

Process Simulation — Maurizio Fermeglia

4

\_.

Gibbs Reactor

—

74

N,

Excel Model  Matiab or Scilab model

@~L ==

—

>

ChemSep Column Model
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TEA: reasons to use it and not to use it

/R

L/
# Reasons to use it
= Availability: TEA comes free-of-charge with COCO
= TEA Thermo is based on ChemSep thermo

= ChemSep thermo, and therefore TEA thermo, has a history of more
than 10 years of validation

= TEA is actively being developed by motivated people
= TEA is highly configurable: compound definitions, property
calculations, plugging in extern: gome other options

= TEA's equilibrium routines
restricted to V-L systems Simulis

= All CAPE-OPEN thermois  ProSim '"emedmnames

sup|_30rted under COFE 4 Virtual Materials
= Validate your results Group

= Availability

L1

TUV/NEL

ﬂil PPDS

CosmoTherm

VMGThermo

-, |
NIST REFPROP '\0/ AixCAPE

AixCAPE
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Configuring TEA property packages

/R

L/

S0 Windowe Live Meczenger I

Mg Programs ’ g & cocoHep .

A o @ ConfigureTEA

[ settings » & ConfigrecTRN

o~ Search K

€ Hzlp and Suppork & cork

2 Run.. & e ore x|
s o @ SATS Flomsheet Ophors I Siream crder I Urit Operabon order I

L Leg ©FF Jasper. . Ea CUP Reaction pachs ] Compoureds | Froparhes ] Phaz= [nfo

I Undock Computst ) pack ages;

[& Tuorm CFF Camputer. ..

Edit

Hename

lata

New package—

/ h-depmpropanizes
i water ethanol best el |
/ WWaterndutanok MIDLAL
LCancel
Packages _Coed |

Deserption:
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Configuring TEA property packages

/R

# TEA packages configuration window
= Shows packages that already exist
= TEA property package instances are stored within a COFE document

of the TEA package used.

—

b i R % Property pack definition:
% TEA Thermo: Edit Property packages Kl T e —

= Inside the document you can change the compounds or property calculations

= The pre-configured property package templates are therefore called templates.

M arne: IMyPackage

— Property pack templates:

Description: IFnr uze in my simulation

L1tz Create template el sat
C1_C2[EDS] = Modelset  [UNIFACVLE

Compounds:

h-depropropanizer Edit ternplate
alkanes =
HDA,

W' ater-nButanol-UWIQLAC
ethane prod

fest

elete template

Dane

0Ok

Add

Delete

| Cancel |
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N

% Add components:

— PCD File:

Configuring TEA property packages

X

ek \COSCOCObin'datahChemnSepl . ped

PCD Managerl Browze |

— Compound selection:

Formula M arme Mol Wwieight | CAS Default narme
t ethanol 32047 Br-AE-1 t ethianol
(E@ Ethanol 46,069 B4-17-5 Ethanol
2-Hydrowpethanol B2 0678 107-21-1 Ethwlene glycol
CZ2HES T hioethanal B2 13B Fh-08-1 Ethyl mercaptan
C3HB0 1-methylethanal BO.09E By-B3- |zopropanal
C4H100 Fropyimethanal 4123 #1-36-3 1-butanal
C4H100 Trimethplmetharnol F41243 F5-65-] 2-methyl-2-propanal
C4H1003 2,2 oybiz-ethanol 10612 111-46-6 Diethylene glycol
CEH1404 2241, 2-ethanediplbiz(o... 150173 112276 Triethylene glycol
CaH1805 2.2 [ompbiz[2 1-ethaned... 194,226 112-60-7 Tetraethylene glycol

Filker by IE thanal

™ Add using default namme

l” \
(]
i
\ A

Cancel
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/R

L/

# PCD files are Pure Component Data files.

Managing Pure Component Data (PCD) files

» formula, name, critical pressure, coefficients to correlations for property

calculations.

= ChemSep (LITE) comes with a package to edit PCD files; PCD manager.

= Load the PCD file at: C:\Program Files\ChemSepL8v23\pcd

ChemSep PCOmManager - chemsepl pod

Pl EQU Hep

=i0ixi

Informason’ [Chem.‘;ep vE pute component data - acapted from Fropenes of Gases and Liquids Sh Ed

Components (194):

lsopentane -
Nponane

Neopentang

1,24 nchiorobenzens

M-dichiorobenzene
O-dichlorobenzena

P-dichlorobenzana

Bromobentons =l
Maonochiorobenene

lodobeniene

Nitobenzene

Fhenol =

#up | & 00w |

xﬁnmovcl AddeI

Search |

- not matched -

Finel Nt |

INo data checking

=l

Benzene —
Componant| Criscal | Molocular T Comelehions | Group Disea | 05 | Miscollanoous | Log | Unts | Pams |
" Table
[CESCTTIETEENN -| . -,  CopyOon|  CopyFiot | [ Masedonuses [ Ln
Key [Valus . )
EqNa 16 - o g desl gus heat capacdy [crrsob)
T run (K) 2000 1 R o
T max () 1500 dice o
A 35345 sok o
B 606.22 e o
c 12847 @ L
D -0 00021029 i
3 00000000453 :
10
Data [:l-.-|83| 1
05k i i i i i
Fit = x .
£ s o] @ x| 0 0 60 0, 1000 120 140

[€PmSap\pedichenmeen1 0od
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PCD manager contains:

\

# Basic info for components

= name, index number (index number of
DIPPR), CAS number, SMILES string,
structural formula, molecular weight,
family (from the DIPPR list) and
formula

# Critical properties

m Critical constants, normal boiling point,
melting point, the triple point T and P.

» The critical constants are needed in
any application of an equation of state
to estimate thermodynamic properties.

# Estimation of missing properties

= missing value for heat of vaporization
of benzene, and we can select several
estimation methods from the drop
down list

Process Simulation — Maurizio Fermeglia

Benzens

Compatert | Criticall Malecular | T Conelationsl Group Datal EOS | Miscellaneousl Log | Unitz | Pathz

phenylhydide pprabenzole

Feyp |Value |
Mame Benzens

Index 501

CaS number 71432

SMILES cloocec]

Structure -CHCHCHCHCHCH-

M olecular weight [kagkmal) 78n

Famnily Inorganic bazes

Formula CEHE

SYRDNYME

benzol benzolene bicarburetofhpdrogen carbonoil coalnaphtha cyclobexatiene mineralnaphtha motorbenzol

Benzene
Component  Critical | Molecularl T Eorrelationsl Group Datal EOS I Miscellaneousl Log I Unitz I Paths
Key IVaIue |
Critical temperature [K)] BE2.0
Critical prezsure [Pa) 4 B95E+06
Critical wolume [m3/kmol] 0.2560
Critizal compressibility Fackar [-] 0.2680
Mormal boiling point (K] 3532
Melting paint (K] 2787
Triple point temperature [K] 2787
Triple paint pressure [Pa) 4764
Click. here to estimate properties j Al |
& Order by property € Order by method

| Benzere

| Comporent | Citicl Mmltwlnmoulzos | Miscetarous | Log | Unée | Patwe
[ker |Vale |
Lig.ad molst vohame o nomal bodeg port [mdAmel] 0.0834)
Acechig lacton 1) 0209
Rads of gabion im) 100410
Solubity pasarmete: [sgrth)/m3|) 1.670E +04
Dpole moment [Coudorb m) 00000
Van der Wask: volume [m3/hmaol] 004840
Van det 'Waskt aoa [md/hmad| & 0008 o2
1G et of foamation U/med) B.288E 07
1G Gabbs energy of formaton 1 Aol 1.2962+03
15 sbaokts entopy B hmol/¥) 2ESE LS
Heat of fuioe ot adieg poed | hmol) EES S
Heat ol vaponzahion & romal bodng port (Juncl)
Standad ret heat of comtbration (A A 138E 03
| = s |
1+ Dkt by propady ¢ Ordes by efhod
|
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Configuring TEA property packages

\

ﬂ
Package Mode Configure - Help
Mame: IMyPackage
Description: IFDr uze in my simulation
todel zet: UMNIFACWLE ﬂ
C ds: | Customn
CIPoUAES Peng Robinzon
Ethanol Soave Redlich Kwong
Diethyl ether wWilson
Wwater MRTL

]

Cahcel |

# Choosing Property Calculations from the
Configure menu allows us to see which
models are actually used for each

property.

# We can add properties, remove properties,

or change calculation methods.

Process Simulation — Maurizio Fermeglia

x
Package Mode Configure - Help
General | Options Compounds I E quilibriuim I Ewternal Routines
Froperty Calculations |nteraction Parameters I Group Contributions
Property | Dwerall | W apor | Liquid | WaporLiquid | -
E quation of state |deal gas law M
activity M A UMIFAC-YL M A
activityCoefficient M h A UMIFAC-L M A
denzity M EOS COSTALD / Hankinz... MAA
enthalpy SumQfF... EOS |deal+Ewcess KB
enthalpyF SumQfF... EOS |deal+Excess KR
entrapy SumOFF... EOS From fugacity coeffici... M/
entropyF SumOFfF... EOS From fugacity coeffici... M/A
evcessE nthalpy M A, A Fram activity coefficientt A,
fLigacity M A, EOS Dechema A
fugacityCoefficient M A, EQS Dechema R
qibb=zE nergy M, From enthalpy and en...From enthalpy and en.. M b
heatCapacityCp I A, From Enthalpy Fram Enthalpy KB
heat0fyaporization Compound defined
idealG asEnthalpy ldealGas
logFugacityCoefficient M/A EOS Dechema MAA
molecularyeight taka't  hdobet b afud't A
zurfaceT ension M A, t A M |deal LI
¥ Only show equilibrium phases Add property | Delete property |

o]

Cancel |
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Conﬂgurmg TEA property packages

/\

@ some property calculations
are defined per compound.
= An example in the current
package is vapor pressure.

= Per-compound calculation details
can be found on the Compounds
tab.

= For all compounds, vapor

pressure is by default calculated
from a temperature correlation.

# Parameters of models can

also be inspected.

= Here, we see the UNIFAC groups
that define ethanol.

= Group and sub-group parameters
are available via the buttons.

Process Simulation — Maurizio Fermeglia

% Property pack definition: x|
Package Mode Configure - Help
Property Calculatio | Interaction Parameter. | Group Contributions I
General | Dptions Compounds | Equilibrium | Estemal Fioutin
Hame | Formula | bdas | CAS | |deal gag Cp| “apor plessure| Heat of w Add
Ethanol C2HED 46063 E4175 T Corelation T Correlation T Correlat
Diethyl ether  C4H100 74123 B0-29-7 T Cormelation T Correlation T Comelat Delete
W ater H20 185 7732185 T Comelation T Correlation T Correlat

4

Edit

Up

Lk

[

Cancel |
% Property pack definition: 5[
Package Mode Configure - Help
General Optiahs | Cormpounds E quilibriuirn | E stemal R outines |
Property Calculations | Interaction Parameters Group Contributions

Group contribution model: [JETE]]EeEN N

Campaound: I Ethanal

Sub-group

CH3
CH2
OH

Malar weight: 46,068 of 46,069
Add sub-group Delete sub-aroup

Edit groups

Edit sub-groups |

Ok I Cancel




Configuring TEA property packages

/R

configuration.

g L P P Avracy
L aw 3 |

I Semuedbonns

2

Process Simulation — Maurizio Fermeglia

# Finally we click OK to accept the Property Package

= After it is inserted into COFE, we are asked whether we want to couple this
to the default material template. We do.

B Flowsheet configuration: x|
Froperty packs | Reaction packs | Compounds | Properties | Phazse Info
Material types | Flowzheet Options I Stream order I Unit Operation order

— Matenal type definition:

default

j Mew | elete | Eenamel

— Matenal zettingz:

Description;  |default material template

Property package:

Compounds:

LChange |

I MyPackage

=

[¥ Ethanal
[V Diethyl ether
[¥ wiater
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Setting up flowsheet with COFE

# Empty COFE document

/R
\

| Lo [ 1\ 1 wamirg
Foeady - ' TN T
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Setting up reactions

L - —

Flowsheet configuration:

kM aterial types
Froperty packs
— Reaction packages:

Reaction packs

I0ng

I Stream order

Compounds

Fropertiez

x|
Unit Operation order
I Fhaze Info

———

——

Drescription;

Edit

yV W

( Add y
EMnyE

Bename

|t

! i gelect Reaction Manager: o ] [

--H Capelpen. CCapeR eactionChemistiy
2R Y CORN Reaction Pack Manager

ﬁ 0ATS Reaction Package Manager [CAPE-OPEM
‘E ReactionzE sample

Abot | Select I Cancel |

Process Simulation — Maurizio Fermeglia
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Setting up CORN

"4 Reaction package from CORN:
HDA

/SR

CORN Reaction Numerics:

HDA

Create template

Edit template

Delete template

Process Simulation — Maurizio Fermeglia
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Editing a reaction package

T@ Create a name and description for the reaction package template

@edi: x|
Gieneral | Compounds I Feactions I
— General:
I arme: IEthannIEEthyI
Description: IFIeaction definitions for the ethanol conversion reaction
— Standard:
CAPE-OPEM thermo version: [ RN

Help | Load | 0k I Cancel

# add the compounds.
= Hit Add on the Compounds page.

x|
Genersl | Compounds | Fleactinnsl
Mame [ i | Formula | s Add
Lielete
Benams

= To use compounds defined in the

simulation, choose a material

template as the source for
compounds and hit OK

Process Simulation — Maurizio Fermeglia

Add compounds:

" From database
& From material template:

0K

X

Cancel
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Editing a reaction package

/R

L/

# Add all the components
needed

# Define the reaction.

= On the reaction page, click
Create and give a name.

= Define sto stoichiometry
= Select the reaction phase

= Define a reaction rate,
equilibrium constant or
heat of reaction.

m For conversion reactions no
specification are needed

Process Simulation — Maurizio Fermeglia

x

Mame | Formula | MDIWeightl Cas |
Ethanol C2HeO  46.089 £4-17-5

Diethyl ether C4H100 74123 B0-29-7

i ater Hz20 18.015 7321845

0K I Cancel

@ea x|

General | Compounds  Reactions I

Reaction: — Reachion properties:

CONVErsion Stoichiometmy | Compound
-2 Etharol
1 Diethyl ether
1 W ater

[~ Equilibrium Feaction | Heterogerneous

Fate: I ﬂ@ moldz/me

Equilibrium conztant: I E
Equilibrium basis: IMDIalit_I.J j
Heat of reaction: I E J A miol

Lil Lid "I
] I Cancel

LCreate |Eename| Delete | Phasze:

Help | Load |
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Add the reaction package to the simulation

N

CORN Reaction Numerics: x|
Hoa Lreale template
Edit template
Leele emplae

x

#4 Reaction package from CORM:

Ethanol2E thyl
HDA&

Packages

hif

Back to COFE

ﬂ Flowsheet configuration: ﬁ[

[ b

§elec:t M atmrial types | Flovshest Options | Strmam ordar | Unit Oparation ordar
Froperty packs Rzaction packs Compounds | Properties | Phasenfa
Reaction packages:
& thanol2E thyl
flemave
i
Herarme
|rfe
Dezeriptiar:
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Inserting the reactor into COFE

1@
—

Select Unit Dperation: _jm_l

] Pipes & Valve: -]
[# ) Pumps & Comgressors
(=43 Reactors
O] CSTR
[+ Eculbtunﬁeacta

[« anbsRoactor
# PFR
[} Sepaators
[#) Shell
[#-_] Testing _:l

=R R b

Unit operation is a reactor:

x|

Assign reaction package "EthanolZEthyl" to unit operation "FixedConversionReactor_1"?

Delete
Copy

f X’E‘l'::"

=0l
Be ER loot Fomedt Bt Yow &ddie Wed Heb =i81x}
DEEHE DB Y P s saar &8
19 Fhovstwat 1 |
Sectngs

fer

[hacne FoddCotienpond,
W Fin axmmw pertorm reocticen uiry ¢ pechied Conveniion|

TR

Rename., ,
Dascription, ..
Edit f view streams. ..

Chrl+shift-+r
Chrl+shift+0

[con

Label

[rzert urik operation.. .
Edit unit operakio

Assign reaction package...
Caleuilate Ehis urik

Comments.. .

Chl+FE
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Changing the appearance of the reactor

/R

L/

Czhzte:

Zopy

Renams, ..
Cescripkion.. .

Edit | vigw strzams, ..

]

e+
ZEH+Shifk+1
ZEr+Shifk+L

Inszrk unik aperation, ..
Edit unik eperabion,., .
Assign reaction package. ..
Calculake this unit

Shift+FS

Sedeck unit ican, .

Fernoe unik icon

CEd+Shifk+]

# Right click on the reactor to pop up unit operation menu.
= From the Icon sub menu, pick Select Unit Icon.

Process Simulation — Maurizio Fermeglia

Mirror werkical

Faokake T 1
Rckate CCW [
Miror barizonkal  CEd-+M
CEd+ShiE+-M

B Select unit operation icon: x|

-] Walves =]
£ Yessels

- By decanter

Wy filter

By flash

By flash_adiabatic
By oeneric_vessel
== Y horizontal_packed
- By horizontal_vessel
By packed_vessel
Iy FFR

‘ stired_wessel
‘ stimed_wezsel_open

Iy tube
-y tube

Ll

o |

™ Set default for units of thiz type Cancel |
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Inserting the reactor

A
N
B COFE - [FlosshectUng Wi hi ol nv.v !..—.,.‘..A,. Ixd) 3 _M
§ Be GR oot Fomdedt Bt Yow ddvs Widow B =lelx)
DEEE BB U 2 vt panr &8 |
[© Fovmbemcrmuat o Cand- et -2l
Flawsheek
Settings
q ] 3
Reattor |

Rty - [T R T 4
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Inserting reactor feed and product stream

# Reactor feed stream

=

Reartor l :

/R
\

# Product stream

Reactor 1
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Specify the feed stream

/R

OFE - [FlowsheetingWithCOCOandChenSepfsd:2 [11]

- |
=181}

_mum;wum

Process Simulation — Maurizio Fermeglia

nanne 1 unik
I~ Skream
I Connections
w Overall
pressUre 1 atm
temperature 41] T
mole fraction [Etharol] 0.85
mole fraction [Diethyl ether] 0
mole fraction [ ater] 0.15%
Flos 2100 mol / =
hefrt 11 . 8609 g/ mol

I Compound Flows
- Phase Fractions

molar phazeFraction [Liquid] 1
I~ Liguid compasition
- Owerall properties
I~ Liguid properties
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Reactor’s speC|f|cat|on

2 Unit operation Reactor 1:

Statuz  Edit IBaIanceI Parts Ilnfo |

Parameter

% Unit Reactor 1:

: Generall Fieport  Operation | Heau:tiu:unsl About I Parts I
| Walue | it |
Frezsure drop i} Pa
Heat duty type |zothermal Preszure drop: II:I Pa
Temperature 300 K
Heat duty i} W
Enthalpy Type |z EnthalpyF v | zothermal: |E13-15 K
Thermo Version 1.1
™ Heat duty: IEI Jis
.............. O T T T
—i B

.:REBEtDr1__................ZZ’.ZZZZZZZZZ’.ZZZZZZZZZ’.ZZZZZZZZZ’.ZZZ

Specily reaction:

name: Reactor |

Description: FixedConversionReactor - perform reactions using a specified conversion
{status: specification complete

2

Reaction ID: Iconversion
ersion: IO.S

0f compound: I

=

0K

Cancel |

Process simuiaton — Maurizio rermegiia
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Calculate the reactor

Delete Del
Rename... Ctrl+Shift+M
Description... Ctrl+Shift+D

Edit / view streams. ..

Insert unit operation...

Edit unit operation...
Bzsign reaction package...
Calculate this urnit

lcon

L abel

i ) Finished calculating unit Reactor 1 S Comments...

Ok I .....................................

[T Mever show this message again
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Reactor’s results ‘

p
ar:
name: | 1 | Z | ik
L~ Skrearm
I+ Connections
= Cwverall
pressure 11 | 1 atrn
termperature 40 40 T
role fraction [Ethanal] 0.85 0.425
mole fraction [Diethel ether] 0 0.2125
mole fraction [ ater) 0.15 0.3625
flow 200 200 mol / =
Bl 41 86049 41 8609 g/ mal
I+ Compound Flows
w __Phase Fractions
molar phazeFrachion [Ligud] 1 1
I+ Liquid composikion
- Cwerall properties * . !
I~ Liguid properties
L Liquid prop Reactor 1
ka - v
Stream 1 2 Unit
Pressure 1 1 atm
Temperature 40 40 *C
gFlow rate 20 20 molfs @
Mole frac Ethanol 085 0425
Mole frac Disthyl ether 0 02125
.Moie frac Water .0.1 5 03625 )|
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Using ChemSep in COFE

L/

/R

# Inserting ChemSep in COFE

E Select Unit Operation: _ O] =|

#-[1] Pipes & Yalves =]
-2 Pumps & Compressors
-0 Reactors

=125 Separators

#-43E ChemSeplld

-- CompaundSplitter

-45E Flash
[+- SolidSeparatar o
#-[ 7] Testing ;I

St | ] Cancel

Reactor 1
ChemSepUQ_2

Stream 1 2 Unit
Pressure 1 1 atm
Temperature 40 40 *C
Flow rate 20 20 mol /s
Mole frac Ethanol 085 0425
Mole frac Disthyl ether| O 02125
Mole frac Water 015 0.3625
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Inserting ChemSep column
/ R =IEq

File Edit Check Tools Help

2@ | |[=[st|T][E ||

................................ o capEOREN |

/R

ECAPE-OFEM

o Title ~ChemSepll0_2
-nd” Components -

X Dperation sraus | R ——
- Froperties
. Reactions v CAFE-OFEM Froperties [~ Expose energy ports [~ Shaw all options Capy | IDutput vI

- ¥ Feeds
=1 X Specifications ;I
o ¥ Analysis
=~ x Results

- Solve optionz
- Paths

o o

|Changed | Mat converged | CADDCUME~14jasper L 0CALS~14TemptC5_1_7~1.5EP .
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Configuring ChemSep column

AL

ChemSep {TM) (CAPE-OPEN) - ChemSepU0D_2

File Edit Check Tools l;lglp

= =

+ CAPE-OPEN
~f Title
+ Components

(=) + Properties
-+ Reactions
+ Feeds
[=- X Specifications
L Analysis
X Pressures

X Efficiencies

X Heateis/Coolers

«f" Opetation l

x|

Condenser: [ Total (Liquid product) El

9 ) Do you want to save the current input in ChemSeplJO_2
L

[AseckTimect Stiton © | Problem specification is incomplete, are you sure you want to close this window
" Flash \“)
&' Equilbrium column
Cancel
— Configuration "
Op [seve ovioen T x

i X Column specs
i xi?;ﬂi Reboler | Partial (Liquid product) |
a?g:;e-THele Number of stages (e.g. 10) '10—
e Feed stagels) (2.9 5.7) [7
: i::; options Sidestieam slagels) (e, 2.6] | Feedl
Pumparound(s| (e:g. 658, $1] | =
| |

| Update ChemSep icon:

=

' ? ) The column configuration has changed. Update COFE icon?

|Changed | Not converged

| CADOCUME ~1%jasper\LOCALS 15 Temph\CS_1_7~1.5EP

Process Simulation — Maurizio Fermeglia
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Connecting the ChemSep column

N

L/

Connect to pork: x|

TopPraduct
BottomProduct

Cancel |

Feactor1 oo
[ stream 1 2 [unit

S | Pressure 1 1 atm

CLoD LoD Tempersture 40 40 "C

""""""" Elovwas rote A e vl o

Process Simulation — Maurizio Fermeglia
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Configuring ChemSep column

/R

L/

Condenser pressure

Column pressure

Top pressure

Pressure diop /. ta

Botlom pressufe

Process Simulation — Maurizio Fermeglia

+f Pressures |
—Column Pressure Specifications

101325 (N/m2)

1 " Heaters/Coolers
Constant pressure ;] '

Column and Stage Heat Duties

101325 N/m2 |

LAz Column heatloss 0000000 0

(N7/mZ]

(NV/m2)

_ o Efficiencies
—Specify Stage Efficiencies
Default stage efficiency ~ |1.00000 ()
Insert | Remove |
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Configuring ChemSep column

L/

N

+f Calumn Specs

—Colurnn Product Specifications
Top praduct name Top Condenser duty name  |Jcondenser
Top specification Reflux ratio ~| = |10.0000 -]
Bottom product name  |Eottom Rebaoiler duty namne Qrebailer
B@ecificatian Bottom product flow rate | = 0.07150000 [k@

Note: This bottom specification is just to get us started; later we will change it.

|1 5 mold3
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Run the column

b
UV
P —
N TR
0cdg ‘B Yo  risDeE
: -
Flowesheet
.2
Settren
.!.!L— |»] )
Nextior |
Wrasen ! Bl o E §
Dresoure ] ' -n Cv\'n:.\'t';:‘.&;’ 2
orpergan e |
e 20 0 et/ s
M e Iaeed 08 | o0&
Mo rac Chetrt eiver| 0 | 0.2125]
o e el 018 | o3|
L el
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Checking column results

_6

D ANt~ 5 (| o
e e S
| Stream 1 2 3 4 Init
Prezsure 1 1 1 1 atm
Temperature 40 40 36378 B01532 L .
.- - WFlow rat 20 20 5 15 lizh - -
v ree merEr solving ChemSepllo_2
hole frac Ethanol 0.85 0.425 0.140133 0.519354 - |message: Warning: temperature out of range For liquid thermal conductivity
Mole frac Disthyl ether| 0 0225 0849523 5 8ER9:-005 - - [correlation For compound Ethanol (T = 353.49 K, range = [159.05 - 353.15] K)
- - |message: Warning: temperature out of range for liguid thermal conduckivity
s .I'-.-1|:|Ie frac Water 0.13 D'SEES 0.0100574 | 0.473558 1 correlation For compound Ethanol (T = 353,30 K, range = [159.05 - 353.15] K}
e (last message repeated 1 time)
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Setting up the recycle

b
N
1o
=3 Mixers & Splitters ;I
; CMixerE xample
b akellphdiner

Splitker
H-07) Monitoring units Mg Tl e s e e s s e e s s

()
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Embedding flowsheets in EXCEL

“® COFE comes with an Excel template that you can use for creating a
new flowsheet in Excel, or load an existing one.

/R

gg.-' G et Fdest Yo Wniw i) alglx
B B Y s P eiens ran@ es
iseiians =

AL WATe prrgee o : atate o1y LR (perAne e ey (ML EhepTs aavple
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Embedding flowsheets in EXCEL

# Once the flowsheet is embedded a in Excel, you can
= access all stream and unit operation data.

= perform thermodynamic property calculations, using whatever material types
you have configured in the flowsheet.

# The Excel template comes with examples AND WIZARD

/R
\

: =]
guu-)—n—mwv—cmuuov r.8x
) & AA VR Aan-¥ coBRE-N4 = pRlEEe )R SLACIL AN BN ¥ Been Y e
u xaﬂ “COFE_ObminPropermyflhe), CELSES1ESEST1F §12. mtcvr-m- 'cm
- A (250 (= E [ L] [4]
ol e —
12 Cormpeund (ot 4 bow “le
k]
" dafmat componrds Pydvagan 02
8 et e 02
", Henzens 02
2 Tohwane it |
:‘ Dytenyt s
i o
(21 -t et
2
a2
3 ’
Fo3 property calostatinms: Bhee mn—-.um Pugacty tor m-l-n.v-
;: "m"bw"mﬁ S 11m--m-to 1m0y
:: e e o] o |1
)
n 2 |
,!‘?. \
% +
% T
i . =
» \
o A\
£l
“, « o - o 0 p s »
e s
C#
- SEOPEN L
o
o - A0 larWespht ot alPrey rger
L1 e g Hyonges M
52 - 88 1313000 0%
[0 enens Pa
3‘-‘ T )« o At et emaye | e ya—— e Y A
Tgmer Ao sdcun »>g-A-mm=as)
o .
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SuperPro Designer

/R

L/

Super®Pro Designer
SchedulePro

= |
5.134 =307
7O ety 51 .=
T I e P b4 S
M ) =
i - s0z Saxmd—t s -
M :Q‘.-t : . S -~ 14 o
5-000——+ > o 511 b >
5] W s " ” | 5148
19— P s [* &2 ag& b * 5107 a 5134
R >
T X suich 1 (R-01 = Baten 2 /R T3 Btk 3184101 S Crystatizs 32/ RS 54
K Faras 21706101 PRraten 3 1 1 0EA01 Favation 3.3/ D€-101|
=X IR =X 5132 Mang 1/ NX-431
H
| Hl o
3 S ba |
5-'.‘_ feng 4 oy 44 l :
ER I =17 =23 j,"“ s 2
jOu— 51 0 MJ:““U} it hod
" g 27 X102
s-0e = 5135 e
h PR«
" 5028 12
000 24/R I . 5-008
> e sq00 M Corca2iman. N7 21| R cocadinaa Wasie ) V131
S
BW P & 1 R0 O Fevaten 43/ NED101 T
L, |
1 ‘
%-O "
%00 o : 5131 * —
i a >
. 519
> £ s . = 29 .
"
3 Baten 5734 SO Poaton & 1700101 B Stabotre 4218154 %K Paeaon 3108101 B Concs 4 /R4
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User interface

/R

Navigation Pane

@ SuperPro Designer - [Flowsh1] /

§|£ile Edit Unit Procedures Tasks Charts View Reports Databanks Window Help

rrahnelr BlaeuBR]| SN e

B € 2R DN fa | MoinBranch N ia % £
(Fly +E) - EWaing for Simulation\Q Start... \ 2 8
N N
New Simulation New Stream Run calculations Print flowsheet
Flowsheet
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SuperPro Start Page

/R

B Process Operating Mode : Batch vs Continuous X

Before you start a new process, please specify the operating mode
and the annual operating time available to this process:

- Scheduling information is required.
Batch Operating - Process batch time is calculated,
Mode - Stream flows are displayed on a per-batch basis.
- Inherently continuous processing steps can be included as
unit operations in either continuous or semi-continuous mode.

A2

(' Continuous

- Scheduling information is NOT required.
Continuous - Process batch time is NOT calculated.

Operating Mode - Stream flows are displayed on a per-hour basis.

- Inherently batch processing steps can be included ;

user must specify process time and turnaround time for such steps,

A4

 Annual Operating Time (for all campaigns) w
X Cancell

@Helpl_

Annual Operating Time Available [792000  [h [ $]
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SuperPro Procedure

L/

# Start a new process file and the operation mode
#® Define the default physical units
# Specify the components involved in the chemical plant

# Add any additional information regarding cost, physical
property, existence of a mixture, etc...

# Insert the unit operations needed

# Connect the unit operations using streams

# Select the composition of charge streams at the battery limits
# Define the operation sequences within each unit operation

# Provide information about each operation sequence

# Check inconsistency and schedule

# Run simulation and review executive summary and Gantt

# Run economic evaluation

# Evaluate environmental impacts

/R
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/R

Unit Procedures| Tasks Charts View R

Batch Vessel Procedure

I
v
. 2 T~
Continuous Reaction

Inoculum Preparation

Filtration
Centrifugation
Homogenization/Milling

N

Chromatography/Adsorption
Drying/Granulation
Sedimentation

N

Phase Change
Distillation

Extraction
Absorption/Stripping

wl v wlwl v w v wv v wi | vl wv v

N

Storage/Blending
Heat Exchange

Mixing

v v v v
N

Splitting
Washing

Size Reduction

Formulation & Packaging

N

Transport (near)
Transport (far)

Pressure Drop (Valves)
Power Generation

Generic Boxes

ViV 9 9919V ¥ 9V 9 Y

N

Design Spec

Process Simulation — Maurizio Fermeglia

SuperPro Unit Procedures

Reactors

Solid-Liquid
separation

Flash, Condenser, Evaporator
Liquid-Liquid separation

Vapor-Liquid
separation

Streams operations

Post-Production

Design Specification
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SuperPro Tasks

/R

Tasks| Charts View Reports Databanks Window Help
Set Mode of Operation... < Batch/Continuous mode
Pure Components > € Add components to simulation
Stock Mixtures » € Add mixtures to simulation
Other Resources 4
Recipe Scheduling Information... Ctrl+1 < # Batches, Time, bottlenecks
@ Solve M&E Balances Ctrl+3,F9 € Run command
Stream Classification... Ctri+5
(3) Perform Economic Calculations Ctrl+6, Shift+F9 < Perform economic calculations
Rate Ref Fi . .
e srenae Mo < Production potentiality
Adjust Process Throughput...
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SuperPro Charts

/R

Qhattsl View Reports Databanks

Equipment Occupancy P € Time-depedent occupancy of equipment
Gantt Charts » € Sequence of operations

Materials »

Labor 4

—_l-_ieat Transfer Agents 4 < Balances

Power 4

Storage Units »

Aux Equipment Demand  »

Throughput Analysis > € Efficiency of equipment utilization
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SuperPro Reports

/R

Beportsi Databanks Window Help

Materials & Streams (SR)

N

Economic Evaluation (EER)

N

Cash Flow Analysis (CFR)
Itemized Cost (ICR)

N

Throughput Analysis (THR)

Environmental Impact (EIR)

N

Emissions (EMS)

Equipment (EQR)
CIP Skid (CSR)
Input Data (IDR)

N

Excel Custom Report

Options...

View Any Report...
Create & Save As...

Batch Sheet »

Process Simulation — Maurizio Fermeglia

Mass Balance

Economic
evaluation

Mass Balance 2

Environmental evaluation

Excel export
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SuperPro Databanks

/R

Qatabanksi Window Help

Pure Components... F2 |[€&——— Pure Components

Stock Mixtures... Shift+F2 __j€—————— Predefined Mixtures
Binary Coefficients... __ ShiftsCtrl+F2 Thermodynamic parameters
Heat Transfer Agents... F3 __|€«&— Utilities

Labor Types... Shift-F3 __|&———— Employees

Power Types... Shift+Ctrl+F3  |€&——— Electricity

Sites and Resources... F5

Consumables... Shift+F5  |€&——— Equipment Consumables
Currencies... Ctrl+F5

Eguipment » |&— Equipment Databank
Processes » |&<— Processes Databank
Availability, Passwords & Locations...

Import Data into the Active User DB...

Upgrade a Past Version User DB File...

Process Simulation — Maurizio Fermeglia
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SuperPro Flowsheet Right-Click

Economic Evaluation Parameters...
Operating Cost Options...

Currency...

<——— Financial aspects

|  Resources

Je—— Strams info

Energy Recovery...

[__Physical Units Options...

[¢<—— Definition of physical units

|  Preferences

j¢<—— Report information

Density Calculation Options...
Reference Conditions...
Shortcut PS Calc. Toolbox...
Rigorous PS Calc. Toolbox...

Recycle Loop 8 Tear Stream Options...

<«——— Calculation methods and parameters

Process Description...

Section: Main Section

Create New Section...

<— Flowsheet sections

Branch: Main Branch
Create New Branch...

€——— Plant Branches

Paste (Ctrl+V, Shift+Ins)
Delete All (Ctrl+W)

Select All (Ctri+A)

Refresh  (Ctrl+R)

Help (F1)
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DWSIM: Cape-Open compliant chemical
process simulator

\ .
4 How to get it:
g "
- . - . L .
http://dwsim.inforside.com.br/wiki/index.php?title=DWSIM
L] L] L] L L] .
e DWSIM « [Eduactave Distllation (C \Program Fles\ DWSIMT samples) Edtractive Destllation. dwaonl}] - o x
i fie Ede  Insent Yook tilmies Optimintico Srptn  Resuls  Pugins Windows  Wew  Hep - 8 X
BEHGS T AOE 940 B s | I + Solen Flowsheet (F5)  » Abent Sobver (Pause/Braak)
) ~ - Saarch <P A% A s G s R sdagdad
O | Metharal Cobern (1 st
S Caicziaed (©1/01/0001 200000 [# e e
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Narber of SRages « s — | -t vy F .
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http://dwsim.inforside.com.br/wiki/index.php?title=DWSIM

A survey of process simulation software

/R

L/

Steady state simulators
and batch

= Aspen Plus (Aspentech)

= Hysys.Process (Aspentech)
= PRO II (Sim Sci)

s COCO (AmsterChem)

= DWSIM (open source)

s Chem CAD

s Process

= Prode simulator (Prode SW)
m ProSim

= Super Pro designer

Process Simulation — Maurizio Fermeglia

Dynamic simulators

Speedup—>Aspen Dynamics
(Aspentech)

Batch model - DynSim (Sim Sci)
Hysys.Plant (Aspentech)
gPROMS (PSE)

Batches

ASSETT (Kongsberg digital)
JADE (GSE systems)
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