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Pro Installation

FactProSim runs on any windows machine with minimal installation and is designed with a drag-and-drop
approach to provide an intuitive and user-friendly interface

It is powered by accurate FactSage thermodynamic databases complex, multicomponent, multiphase chemical
equilibria and their associated extensive property balances

To install FactProSim on your Windows computer,

1) Download the FactProSim add-on
2) This add-on contains FactProSim folder and ff32.dll, please extract the content and place both of them inside

the FactSage folder

Pro



Overview of the FactProSim package

FactProSim X +

The FactProSim package contains 5 items: . A e O > - FadSages3 > Factrosim >

1. The Application file FactProSim.exe: executable file to

® New ~ Tl Sort -
start the program
2. The Configuration file FactProSim.exe.config, which Pq ?lj
contains Settings to run FactProSim.exe Databases lib runtimes SEimuIatIion FactProSim Factprosfi_m.
Xamples exe.contig

3. The folder lib, which contains all the libraries necessary to
run the program FactProSim.exe

/\ Do not rename, move or delete these files, this folder and its
content! These 3 items are required for the program to run

The folder lib AND the file FactProSim.exe.config MUST be located in
the same folder as FactProSim.exe. If not, the program FactProSim
won’t run

Pro 4



Overview of the FactProSim package

FactProSim X +
The FactProSim package contains (continued): . A G O s - FaSages3 > FactProsim >
4. The folder Databases: the folder holds 3 equilib files © x -
(*.equi) containing the phase selection to generate the
database files (cst files) for the examples L
PS¢ Y
Databases lib runtimes Simulation  FactProSim  FactProSim.
I Examples exe.config
{
Databases * + B |
&« ™ C (J > -+ FactProSim > Databases Search D¢
® New - ™ Sort ~ ves |
Name ) Date modified Type Size
E;,.’ BOF_database 2024-05-29 2:57 PM EQUI File 2 KB
. . . E;_,' DeOx_datab 2024-05-29 3:46 PM EQUIFi 2 KB
This folder is not compulsory for the program FactProSim =~ = == )
' DeS_database 2024-05-29 3:50 PM EQUI File 3KB

to run. It can be modified, moved or deleted by the user

Pro



Overview of the FactProSim package

FactProSim * +
The FactProSim package contains (continued): ) A G O s - FaSages3 > FactProsim >
5. The folder Simulation Examples: this folder contains the
.. . . ® New ~ T Sort ~
description, Excel input and results files and flowsheet of 4
examples -
PS¢
¢
Databases lib runtimes Simulation | FactProSim  FactProSim.
Examples exe.config
Simulation Examples X + B
< T C J > - Simulation Examples > Search
® New - Tl Sort ~
Name h Date modified Type Size
BOF simulation 2024-05-29 3:06 PM File folder
BOF simulation 2 2024-05-29 3:20 PM File folder <
DeOx simulation 2024-05-29 3:46 PM File folder
DeS simulation 2024-05-29 3:57 PM File folder
This folder is not compulsory for the program FactProSim
Pro to run. It can be modified, moved or deleted by the user 6



Description of the program

Overview of the main window and commands in the Toolbar

> Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet Using Equations in the modules

» Modules Panel

Transferring material to the next step

Input Stream module

Changing global and local units

Splitter module

Manage Splitter and Equilib Process IDs

Equilib module

Align the process modules in the flowsheet

Heat Exchanger module

vV V V Y VYV V

Save and load an existing flowsheet

> Using Excel Links in the modules

> Step 3: Check the modules — The Initializer

> Step 4: Run the process flowsheet

> Step 5: View the Results (Output Excel File)

FactProSim <Use the links to navigate to the page in the document>



Overview of the Main Window

FactProSim

New || Save | Load S CRK Toolbar
« MModules Unsaved*
Modules Panel — . . 1 .
Input Stream  Stream Splitter — 7Z0o0om and view controls
Equilib Heat Ex
Arrange Panel ——) - Amnee
CC5I_) {0 Diagram (flowsheet) Workspace
Align Align
Wertical Harizontal
Extra Tools —>| - Tools
) %
_— Rearrange
Excel Files Initializer Process
IDs
1=
Version: 2.1.8909 4] | [k
FactProSim <Use the links in some of the shapes to navigate to the page in the document> 8



Commands in the Toolbar

Units

L

FactProSim X

l.Inrts l.':ST Aboart Help
A k

Run the simulation | Load a database file (*.cst)

Enter the number of steps (= number of
—— Times the flowsheet is repeated during

run)

Abort the simulation (
activated during run)

Load an existing diagram (ppf, encrypted) | Display developers names
And contact information

Save the current diagram (ppf, encrypted) |

Open the user manual for FactProSim

Create a new blank diagram
/\ The current diagram will be lost if unsaved

FactProSim <Use the links in some of the shapes to navigate to the page in the document> 9



Zoom and view controls

FactProSim S | I

o o N~

« Modules LF2023_new

b mo'}a| =
= f |

risf st | Jovon] e

e e You can adjust the zoom level of the flowsheet workspaces by
. — - moving the slider of the zoom bar
Equilib Heat Ex
-~ Amrange O_E _i_ . -
- Alternatively, the zoom level can also be changed by holding
T {0 the “CTRL” key and rolling the scroll wheel on your mouse
Vertcal  Hortzontl upwards or downwards
« Tools

Z disolv AIC
It
X f= |r-u "
- — Rearrange AIC 1 AIC comb 2
Excel Files Initializer Process
IDs — — — —
o] -€

Undisolv &
I N
=

e

Wersion: 2.1.8909 HA |




Zoom and view controls (continued)

-psl FactProSim - _
oon - The Zoom bar can be repositioned anywhere in the flowsheet
—T= LF2023_new Workspace by dragging the bar when the moving € cursor appears |
i "5“"‘|‘_ ~ Modules LF2023 new
=] €
Input Stream Stream Splitter
o 2 (&
= @‘ Input Stream Stream Splitter
Equilib Heat Ex
~  Arrange
ﬂ =
Cc5'_’ {}o Equilib Heat Ex
Align Align
Vertical  Horizontal ~ Arrange
~ Tool . .
Press the arrow on the zoom bar to expand or collapse the Navigation S
'ﬂ tool. It is designed to move easily around the flowsheet when the _ @5'_5'_ el
== 200m is set higher than what the diagram workspace can display

The rectangle shows the location of the current view in the diagram

Click and drag the rectangle to change the location of the current view

Pro
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General behavior in windows

Input Stream X

a

Press the ‘X’ button in the title bar to close the
Window without applying (saving) the changes
(= Cancel button, reverts back to original)

Press OK to close the window and apply (save) the changes

If errors are found (invalid or missing entries) in the module
window, the program will display a message and the window
will not close

Pro 12



General behavior in windows

Input Stream

Description:

The Description field is used to make comments about the window
and this comment will be shown on the flowsheet outside

o o R~

~ Modules I

= B .

Input Stream Stream Splitter

= B

Equilib Heat Ex

=
— . _—
-
~ Arrange L
Input FeTi

Unsaved*

k 'IEID'}E‘

Align Align

FactProSim

Vertical Harizontal

13



Working on flowsheets

» Create a new flowsheet from the start (blank Diagram Workspace)

FactProSim

- Il X
(o] O~ e ==

T 1

Click the button ‘New’ in the toolbar to clear the
Diagram Workspace of all modules

The program prompts to clear the current
flowsheet

Mew Flowsheet?

Click Yes to clear or No to cancel and return to the
Clear the current flowsheet?
Unsaved changes to the current Current ﬂOWSheet

flowsheet will be lost

Yes Mo

FactProSim 14



Working on flowsheets (continued)

Work on an existing flowsheet:

» Using the AutoSave flowsheet. This flowsheet is an automatically-saved copy of the flowsheet in
the Diagram Workspace when the user exited the program properly during the last session. When
starting the program, if an AutoSave file exists (i.e. user was working on flowsheet previously) the
program prompts to restore the previous session, and if allowed then the AutoSave flowsheet is
loaded to easily take up where the user left off. As the AutoSave file is also updated after main
changes in the flowsheet, some unsaved work can be recovered in case of a sudden crash of the
program

» Using an existing flowsheet saved in a file by the user. The saved flowsheet can be
opened in the Diagram Workspace using the Load command

/\ AutoSave does not replace the Save command. You should use
The Save command to save the flowsheet at regular intervals and when
You finish working on it

Pro 15




Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

Pro
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Step 1: Create a database file

FactProSim utilizes ‘transparent’ ChemSage file (*.cst file), which is a thermochemical data file to store the
thermodynamic properties of the phases to be included in the flowsheet. In other words, these cst files are a
subset of the large commercial and private databases included in FactSage

These thermochemical data cst files can be created with the Equilib module of FactSage, either
» From an entered reactants list and phases selection
» From an existing *.equi file

Pro 17



Step 1: Create a database file

» From reactants and phase selection

@ Equilib - Reactants — X
File Edit RunMacro Table Units Data Search Data Evaluation Help &7 Data Search - Equilib 8.3 x
0l ﬂ TIC) Platm] Energyl)] Quantityla) Vol(itre) m S 2729 Jatal
Tcomomdsony | Private Databases
1-6| sotionsonly | [ coN2 [ CON4 [ CUTE
[V FToxid no database [Jcoke [JFELQ  [J SGTEa
] FTsulf [ SGTEb [] STSC [ WATE
Quantity(g) G pecies Phase T(C) Pftotall”* Stream® Data E:;‘c O sGsold Clear Al
|'| |FB J | | |1 E E:::‘I:III:N Other :difRemoveData
* h IC J [ I h [ FTinz [] SGnobl
. g o) i -
+ i ICa0 J | | F [J FTdemo [] FTnucl [ TDnucl
* h [SiD? J [ [ I.l Information -
* M0 = | | | .
2. Select the desired databases
1. Enter the desired reactants in the (both commercial and private
reactants window. opions - searchfor poiuct +- (JAtADASES CaAN bE selected)l

Defou ] gaseous ions (plasmas) | | Organic species CxHy..., X[max] = 12_
efault

Note that the species and the quantities
are not important. Make sure that all
desired elements are listed

FactSage 8.3 Compound: | 3/27 databases Solution: | 2/24 databases

] aqueous species
1 limited data compounds [25C)

Minirum solution components: O 1 & 2 cpts

Pro 18



Step 1: Create a database file

» From reactants and phase selection

‘? Equilib - Menu: last system - X

File Units Parameters Help

DS g T(C) Platm) EnergylJ) Quantitylg) Vol[itre) m S ™ 2

Reactants [6)

| (gram) Fe ¢+ C+ Si+ CaD + Si0D2 + MnO |

Products
Compound species Solution phases Custom Solutions
2 | + | Base-Phase | Full Name - EI _l:-:v: d activities |
[ gas & c 0 +  FTmiscFel Fe-lig 0 ideal solutions
[T aqueous 0 +  FToxd-SLAGA | A-Slag-ig all oxides + 5 Pseudonyms - 2
™ pure liquids 0 FToxidSLAGD = D-SlagHiq with CO3 apply I~ Edt... | 3. Select the prOd uct com pound sSpecies
*= [ pure solids 46 FToxid-SLAG? ?-Slag-lig Yolume and physical prop data 0 0 0
. o FlaidSPNB B-Spinl «=emsoineso” (ga@s, pure liquids and pure solids) and
* - custom selection : . =
. FToxid-SFINC C-Spinel " use only molar volume data H
species: 46 FT oid SPIN? 2Spinel " use & phys. property data | lution P hases
| FTosidMeO_A AMonoside v I peracquilbium & Gmin_edt | m F | d _ d | I )
Faroer — = — —edi | Inal conditions and calculations are
nore I -immiscible 1 v Show [+ al selected Total Species [max 70001 89 .
Estimate T[] 1000 +-gelected 3 species: 43 - n Ot req u I red
S Select Total Solutions [max 200 5
Quantity(g): |0 solutions: 5 o
laPeesmaisoll 51w Make sure to select all the desired
Final Conditions E quilibrium . .
[ ® [ 0 e =l Feaanin ] || © roma phases to be stored in the cst file
| | 11000 [ | e o :
[T steps r @ - o timne lirmit - Calculate >> I
FactSage 8.3

Pro



Step 1: Create a database file

» From reactants and phase selection

‘? Equilib - Menu: last system — X

Qnits Parameters Help
MNew Ctrl+N W EE’ B

Open ... Ctrl+0 £ save As
Directories ... Ctrl+D
) <« FactProSim > Databases
Save Ctrl+S
Save As ... Custom Solutions | Organize » New folder Ev
0 fixed activities 4 Name 2 Date modified
0 ideal solutions
ChemApp file > .
Pl Flomedomimes | | BOF_database.cst 2024-05-29 2:58 PM
ChemS5age File > Help ...
" [ ] DeOx_database.cst 4-05-29 3:33 PM
FSReactor File > =
Export as ASCIl *.dat .
. i . [ ] DeS_database.cst 4-05-29 3:50 PM
1: File BOF_database comments/Fe + C+ O + P + Mn + Si .. Export as transparent *.cst
vOMSE Y & Prys. PIOPEy aata
Exit I paraequilibrium & Gmin  edit File name: | DeS_database
1 anget Legend P ;
- none - | - immiscible 1 v Show ™ all " selected - l Save as type: ChemSage (*.cst)

"“oecies [max 7000) 89

4. Once the product phase selection is pons na20) - 5 |

gees [max 1500 51 A Hide Folders Help Cancel
completed, export the thermochemical data - - : - o
in the cst file using the menu File > P 5. Choose the location and name for the cst
ChemSage File > Export as transparent *cst * _Colouate> | file

FactSage 8.3
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Step 1: Create a database file

» From reactants and phase selection

| Expiration date - C\FACTSAGE83\ChemSage\*.cst X
[

0 Please keep a record of the stored *.cst file:
e C\FactSaged3\FactProSim\Databases\Test_database.cst

Due to restrictions on FadiSage 8.3 protected and leased 6. The cst files have an expiration date set by
yeat/monthe 2025710 e ! ~ FactSage, after which the file will not be readable by
Programs ChemApp, ChemSheet, SimuSage, etc. will not be FactProSim (and other ChemApp-based programs)
able to read this *.cst file after the expiration date.
Note you can list all your stored ChemSage (.cst & .dat) files ‘ 5 ang
and ermmarize theirycontents includingagxpiration dates - in |t IS stron g Iy recommen d ed to save th e eq ul I | b
tshe Re:ctaqts Window click on 'File > ChemSage Files > : f||e (* eqU|) Containing the phase Se|ect|on to be
ummary ...".. ‘ .
|
With a future version of FactSage it will be possible to refresh able to easi |y regenerate the cst file with

the above *.cst file with a later expiration date. This is done
be regenerating the *.cst file by running the most recent
version of FactSage. In such a case you may wish to save the
current Equilib calculation in an Equi*.dat file so that you can
reload the same system at a future date. |

. FactSage after the expiration date

.................................

.................................

Pro



Step 1: Create a database file

r— - » From an existing equilib (*.equi) file ‘

Information  Programs  Tools Add-ons  Internet  About

The cst files can be easily generated from an existing
Equilib (*.equi) file

' To generate the cst file with FactSage, open FactSage
Ft Run Mro Table  Units DatiSea':ch D_a::r::[jlluziz and Start tl:]'e EqUIllb mO'dU|e .

Databases O} In the Equilib module, click on the icon open

e |
Compound ] Phasze Diagram

4

“FactSage 8.3 - 2023-10-10/
www.factsage. com

Quantity(g]) Species Phase T[C) Pltotal*™ Streamit Data |
I j I I 47 Directory Equilib (My Files) - D:\...\Alalloy_casting.equi O *

File Edit Tools

E'q.l [E!l _ﬁfl List sorted by D escription - zee ‘Edit’

File Description
Alalloy_casting 020ec21| comments / 90341 + 7Si + 05kMg + 01 Fe +Cu + Zn + 01 Mn

© 1976202

1/20 databazes Solution: | 1/18 databases

FactSage 8.3 Compound:

F aCt P ro S i m | FactSage 8.3 | D:\Projects\Solidification and Precipitation®Alalloy_casting equi /A

— ?



Step 1: Create a database file

» From an existing equilib (*.equi) file

&7 Directory Equilib (My Files) - D\, \Alalloy_casting.equi O X
File Edit Tools
% ﬂ Lizt zorked by Description - see 'Edit

Fil Diescription
FAE LTCEES T 020ec2] | comments £ 90.3 41 + 750 + 0.5Mg + 01 Fe +Cu + Zn + 0.1 Mn ‘3’ My Files Directory ol
Dirive | (=% ﬂ
&7 Directory Equilib (My Files) - Di\.\Alalloy_casting.equi [m} x Dlrcier: " e fles
File Edit Tools _ %[:3‘\ ; ~ Alalloy_casting, equi |
Slal al wal > | Pt
v MyFiles (D:\Projects\Solidification and Precipitation\) = o olidification and Pre
m— (L3 211117_5MU-mi
TM Change My Files Directory ... I— [:lf-‘«‘l_Step
Alalc Always Direct I/O to My Files directory (43 Step
[C3 AryCasting Results
Slide Show | - Regular Features (2 Diffusivity Papers
Slide Show Il - Advanced Features [Z] Dissolution S oftware;
Fact Optimal Examples [C1) Precipitation Softwar
[;"l zend_210517 W
If the desired equilib file is not listed, click on the
I3 . y = ¢ . 2021_Manas\Resources', Cancel oK
| ‘Change directory’ icon and choose ‘Change My Files -

Directory...’

The ‘My Files Directory’ dialog window opens.
Browse the directories and select the desired folder
where the *.equi file is located. Click ‘OK’

FactProSim 23



Step 1: Create a database file

» From an existing equilib (*.equi) file
E Directory Equilib (My Files) - D\ \Alalloy_casting.equi (] x
File Edit Tools

[=lal 4| | List e by escrpton- oo o Select the desired .equi file in the list

Fie Desaription Double-click or select the icon ‘Open’ to load the equilib
EAEITRE R 020ec2]| comments 34l + 75i + 05Mg + 01Fe +Cu + Zn + 01 Mn flle |n the EqU|I|b mO dU|e

Click ‘Yes’ in the dialog box to clear the current system
and load the one saved in the file

Ol = n TIC] Platm] Energyll] Guantiyg] Yolllitre] B -
Equilib - open file b4 [W—]—l—l
Reactants [7)
@=% File: D\ProjectstSolidification and | f(oam30.3 4 + 7Si+ 05Mg + 01 Fe + Cu+ Zn+ 01 Mn |
'-.\ f.-' Precipitation®&lalloy_casting.equi
= comments /203 A1 = 75 + 0.5Mg + 01 Fe = Cu = Zn +
0.1 Mn Products
> Compound species Solution phases Cuztom Solutions
This will clear the current system. = | + | Base-Phase | Full Hame - 0 fixed activities
= ‘%) ite-Li P 0 ideal solutions
Is this what you want? M o= g ! FTI't_B Liqu Liquid
[ aquenus 0 | FTlite-1 FCC-A1 Pseudoryms 5
[ pure liquids 0 FTlite-42 BCCAZ apply M
[ [ _ = [ pure wolids 93 | FTlite-3 HCP-43 Valume and phyzsical prop data
&= e 1 > | _ + | FTlteA3" HCP-Zn Protatype-Mg (& Essume mar ol mes of
- custom selecgggdes. 9 FTlite-#4 D1At-44 Protatype-C " wse only malar volume data
FactSage 8.3 D:\ProjectshS olidification and PrecipitationtAlalloy_casting. equi FTlte-412 CECLA12 Protatype-Mr use ¥ & phys. property data
FTlite-513 CUB-A13 Prototype-tn j — " .
T " [ paracquilibrium & Grmin  edit
argel L d
- hone - I-eilg'lner:iscible 7 W Show & all  selected i
. Total Species [max 7000] 241
Estimate TK); (1000 +-selected 17 s 14D ! o
L ’D— soldions 23 Select Total Sobutions [max 200
Luantiy(a} ' Totsl Phases [max 15001 121
Final Conditions E quilibrium
<h> | <B> | TIC) ||P[atm] ~||PoductHUL ~| | | & nomnal © romal + ransitions
[ [ [1o0030010 |1 [ " wansitions oy O
10 steps [ 71 caleulations| | -notimelmit-  Calculate >3
P ro FactSage 2.3 DA SBlalloy_casting, egui




Step 1: Create a database file

» From an existing equilib (*.equi) file

- *

me®

‘3 Equilib - Menw: comments
File  Units
D= &

Reactants [7]

Parameters Help
TIC] Platm) Energyl)] Quantity(g] Volllite]

[ lgram]90.3 A+ 7Si+ 05Mg + D1 Fe + Cu+ Zn+ 01 Mn |

Products

Compound species Solution phazes

Custorn Solutions
0 fixed activiies

= | + | BasePhase | Full Name -~ f L
[ gas & 8 0 [ FTliterLiqu Liquid U ideal solutions
[T aqueous 0 | FTlite-21 FCC-41 Pseudonyms -
[ pure liquids 0 FTitet2 BCCA2 apply [ Edi..
* [+ pure solids 33 | FTlite-23 HCP-43 Wolume and physical prop data
v ustom seleci + | Flites3” HCP-2Zn Pratotype-Mg ¢ Zeeume molar vl of
I recies. 98 FTlte-44 Diléshd-£44 Protatype-C (" use only molar volume data
) FTlite-412 CBCC-412 Prototype-Mn " useV & phys. property data
— FTlite-413 CUB-413 Pratotype-tn j W] e & Bt [ E
arge Legend
- hong - I-iﬁwmiscible 9 W Show s all " selected

Total Species [mas 7000] 241
Total Solutions [max 200 23
Total Phases [max 1500] 121

+- zelected 17

Estimate T[K]: 1000

species. 143
Huantity(g): 2 solutions: 23 Select

Final Conditions E quilibrium
B | <B> | TIC) || Platrn) ijroductH[J] j * nomal T nomal + bansitions
[ | [too0z0010 |1 [ " bansionsonly O

71 caleulations

0 steps [ - notime imit - Caleulate »3>

To generate the *.cst file for FactProSim, go to the menu

‘3 Equilib - Menw: comments

Units Parameters Help

Mew
Open ...

Directories ...

Save
Save As ...
Save Equilib Results File ...

ChemApp file

Ctrl+M
Ctrl+0

me®

Ctrl+D
i

Ctrl+5

o Solutions
ixed activities

deal solutions

»

| ChemSageFile

| Help ...

F5Reactor File

v

1: File Alalloy_casting comments /90.3 Al + 75i + 0.5Mg + ..

2: File CMASLNKMP CMASLMNEMP / CaD + MgO + AIRO3 + Si02 + Li2 ...
3: File CMASBNKRS comments / Ca0 + Si02 + AIZO3 + MgQ + Li20 ...
4: File PyProSim_Database - comments,/Fe + Mn + Cr + Ca +5..

5 File 021_FullDatabase MEW LF database /81 Fe + Al + C + C..

Exit

’ Export as ASCII *.dat

1 Export as transparent *,

e Y & phys. property data
raequilibrium & Gmin  edit
Species [maw F000] 241

S olutiohs [maw 200 23
Phases [max 1500] 121

Final Conditions
B | <B> | TIC] | Pratm)

[ | A ELEE

10 steps N

v ||PraductHi ~|
I

Db Slalloy_casting.equi

Equilibrium
* nomal  © nomal + bansitions

" tranzitionz anly .

- o tirme lirnit - Calculate >>

window of Equilib. In the ‘File’ menu, select ‘ChemSage

File’, then ‘Export as transparent *.cst’

Pro



Step 1: Create a database file

i . This PC Standard (D:) Projects Software-Packages

Organize « New folder
l Release Mame Date modified Type
File folder
) File folder
= . \Helper 46:13 PM File folder
r = EC . Homogenisation 4 6:13 PM File folder
M Desktop l packages ] File folder
E Documents . Precipit 46:13 PM File folder
3 File folder
File folder
File folder
File folder
File folder

Onelrive - Persenal -git

Downloads

Music

» From an existing equilib (*.equi) file

olidification.GUI 24 6:13 PM File folder
== Standard (D:)

== Rarkun Plic (F

File name: ‘ Solidification.cst

Save as type: | ChemSage (*.cst)

~ Hide Folders

It will open a save dialog window, where the location and
name of the cst file can be entered. Click “Save”

/\ Because cst files have an expiration date, it is wise to
save the original equilib file to be able to regenerate the cst
file after the expiration date

Pro

v

Expiration date - CARACTSAGEE3\ Chemb5age\™. cst

':0:' Please keep a record of the stared *.cst file:

D:\Projects’\Software-Packages\Solidification.cst

Due to restrictions on FactSage 8.3 protected and leased
databases, the cst file will have an expiration date of
year/month: 2025/10

Programs ChemApp, Chem5Sheet, Simu5age, etc. will not be
able to read this *.cst file after the expiration date.

Mote you can list all your stored ChemSage [.cst & .dat] files
and summarize their contents including expiration dates - in
the Reactants Window click on ‘File » Chem5age Files >
Summary ...

With a future version of FactSage it will be possible to refresh
the above *.cst file with a later expiration date. This is done
be regenerating the *.cst file by running the most recent
version of FactSage. In such a case you may wish to save the
current Equilib calculation in an Equi*.dat file so that you can
reload the same system at a future date,




Step 1: Load a database file

The first step in designing a flowsheet is to select a database file to have appropriate phases to select in

the modules

Click the button ‘CST’ to view and change
the current database file (*.cst)

Open

=
oM M
.

R < Projects » PyProSim » Databases

Organize + New folder

Fa
Mame Date modified
| | BOF_database.cst 02-00-2021 14:58
| | FeMn_database.cst 03-09-2023 23:34
| | LadleMetall_database.cst 01-07-2021 16:21
| | TiSmelting_database.cst 01-07-2021 10:20

Type

CSTFile
CST File
CST File
C5TFile

File name: | BOF_database.cst

In the browse window, select a
database file (*.cst) and click open

|

2 Search Databases

= - [

261 KB
571KE
402 KB
151 KB

v | Database files (*.cst)

Y 3

Load CST Database

lin\Database.cst

n Click to change/load the
current database file

/\ Click OK to save the change in the
program

I AULI TUJINTI

|_
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

Pro
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Step 2: Build the process flowsheet

FactProSim

= _
e [sove [ oo F (R P9 SN AR AR
—rerere s Enter the number of steps (= number of
> Times the flowsheet is repeated during run)
=l

Input Stream Stream Splitter
disalv FeTi a
-vt

. FeTi 7 FeTi comb O
: TI: — \\ ‘o—EI \ - i - i —"‘ -£ \ The process flowsheet is built in the

i diagram workspace by adding flowsheet
E E? — objects from the modules panel and

Vertcal  Horizonta connecting them with arrows to indicate
- Tools material flow

X E

Ex

disolv AIC 3
@ r
e Rearrange A (1 | [AIC comb | |2 | I

The flowsheet modules include:

e 2 types of Streams (Input stream and Stream)
e 3 types of Unit Operations (Splitter, Equilib and Heat Exchanger)
1

FactProsmm = |

Dl
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Modules Panel

Choose one of the modules based on the intent:

- Modules
* Input Stream: define starting materials for the simulation (mass,
temperature, composition and phase selection)
—
prmall "4: e Stream: convey the equilibrated material information between units
Input Stream Stream Splitter (phase selection)

* Splitter: split the incoming stream into two or more streams
: . according to a specified split fraction or amount
-_— @

Fquilib  Heat Exchange! * Equilib: perform equilibrium calculations with given reactant

streams, selected products and final conditions (temperature,
enthalpy, pressure)

* Heat Exchanger: perform heat exchange between two streams
(no other reaction only heat exchange), with given conditions
(Temperature or Enthalpy)

How to use: drag and drop one of the modules from the Modules
Panel into the Diagram (flowsheet) Workspace

Pro 30




Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet
» Modules Panel

» Input Stream module

Pro
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Adding an Input Stream In the diagram

FactProSim S ) I

R8--- & prisfos || Jruee] ver

a pModules Unsaved*

— I» mc'}a‘ =
=8 [ |

nputStieam  Sue,  Spite > In the Modules Panel, click on the Input Stream icon,
— \~\\ Tfondemnea ) drag it to the Diagram Workspace and drop it at the
Equild  Heat Ex * o= desired location
= Amange — » Change the name of the stream using the text box on
Cc5'_’ o the object in the diagram
A > To reposition an object in the diagram, position the
Vertical  Horizontal mouse on the object and drag-and-drop it to the
~ Tooks desired location
» Double-click on any object in the diagram to view and
@ A edit its content
Excel Files Initializer F'r?[u:;:ss

Pro



Input Stream Module — Manual entry, 1 step

Change the units for this specific
module (see Global and local Units) -

Description:

Change the name of the stream (same

meetrrmz . function from the module textbox)

Mame FeTi

FactProSim

Temperature (C)[25

Amount (g) 0

LF2023*

Pressure (atm) |1

Enter the Temperature, Amount and
Pressure

Components m

Mass Percent  Species
0.4 M

0.2 C
0.006 s
0 g
45 Al
0.21 Si
0.01 P

Input Stream Stream Splitter

= B

Equilib Heat Ex

~ Arrange

+ Tools

Total%: 100

_

Pro

> List all the components (chemical
formula only, ex: Fe, CaO) and their
composition (in percentage), 1
component per line

» Press the button ‘Add’ to add a new
component (new line)

» The total content is indicated at the
bottom

33




Input Stream Module — Manual entry, 1 step

Local Units Description:

Excel Link Eguation

Mame FeTi

FactProSim
Temperature (C) |25

Rin
Amount (kg) 0
« Modules LF2023*
Pressure (atm) |1
| b 100 %
= compores (D
Input Stream Stream Splitter dass Parce Species
- The “Bal.” keyword will automatically
. N assign the remaining mass/mole to the
— C 9
Equiib  Heat Ex = corresponding element, and make the sum
- Arrange < of the composition equal to “100”
* Tools

FactProSim 34



Input Stream Module — Phase selection

Input Stream
Description:
Excel Link Eguation | Gas Phase Species Al [] Solution Phases All [] Pure Solids All

Mame FeTi Jc |=||| [] BCC_AZ [+/] C_Graphite(s) [~

Temperature (C) 25 Sgi 1 g ?Iag-liq Hgfso,“d,{s] N 1

Amount(g) [0 s Phase Selection:

Pressure (atm) [1 SEE » The available phases are automatically populated from

[Nz the selected database file, based on the entered

E:Z:[:E:S Sﬂs ng components. They are organised into 3 categories:

0.4 N la)| CIc2N gas species, solution phases and pure solids

02 c J oo > Use the checkbox in front of the species or phase to
0.008 s CJ(eN2 select it. Multiple phases and species can be selected
:5 j’;“f ggw throughout more than 1 category |

- . Sgi > /\ at least one species, solution or pure solids must
0.01 z o be selected

ot 100 e > Use the ‘All' checkbox to select all species or phases

- B

Pro



Input Stream Module — Manual entry, >1 step

Local Units Description:

Excel Link Equation Gas Phase Species All [] Solution Phases All
h Name T Se &)l O sccn2 InputStream Schedule
[jcz [] Slag-lig Time Temperature Amount Pressure
mﬂ o PR ‘- Temperature (C) Check Sched Clc3 j O] spinel . 1200 20 ]
Amount (g)  Check Sched [T []ca [] Monoxide#1 2 1200 20 1
~ Modules []cs [] Monoxide#?2 : 1200 20 L
Pressure (atm) Check Sched N ] Fe-lig 4 1200 20 1
N2 RIE 1200 20 1
o] L Components m N3 E EEE ;E i
Input Stream Stream Splitte . . . :
__ When more than 1 step is defined in the Toolbar, e " -
= different values can be used at each step 10 [1200 20 1
‘Equils  Heat Exchangel @ A schedule is needed to enter these values

Enter the desired values for
each time step in the table
/\ Each entry must be

0T F =
I B2 filled!
Total®: 100 Total Selection: 0 Total Selection:

Pro 36

The Schedule button becomes available at the
bottom of the module

L=




Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet
» Modules Panel
» Input Stream module

» Splitter module

Pro

37



Adding a Splitter and streams in the diagram

FactProSim

o [~

= Modules

Input Stream

Equilib

B

Heat Ex

~

~

~

- - |
-

Stream \\\Splitter SS

~

* Amrange

* Tools

Version: 2.1.8309

undefined
LS

Pro

So undefined
~
~
~
\\
A

|

A splitter divides an incoming stream into several

outgoing streams with defined split conditions.

The outgoing streams have the same

composition, temperature and phase selection

as the incoming stream

> In the Modules Panel, click on the Splitter
icon, drag it to the Diagram Workspace and
drop it at the desired location

» In the Modules Panel, click on the Stream
icon, drag it to the Diagram Workspace and
drop it at the desired location. Repeat to have
at least 2 streams in the diagram. Enter a
unique name for each stream

=
L
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Connecting modules with arrows (Material flow)

h FactProSim
DOm0
pEE- O

= Modules I Unsaved*

~ Modules

Unsaved*

I' 100% . Drag and Drop the line to one
= B2 =

Input Stream  Stream Splitter of the other module
Input Stream Stream Splitter
Connectors | Outpu [ l -
—_— _e“\'}.
- i Equilib Heat Ex Inpurt 1
Equilib Heat Ex 1 —
» Amrange P »‘:
* Amrange ‘ -;c \ ‘{ ‘El_lj_}:‘
* Tools

» Tools e —
Cutput 2

> In the Diagram, place the mouse cursor on the object
(module) from which the material is flowing

» Click on one of the 4 connectors located at each side
of the object and drag the line toward the object to be
connected to

» Release the cursor (drop the line) in or near one of the

—————— 4 connectors of the object to be connected to
Pro 39

Version: 2.1.8909




Adding a Splitter and streams in the diagram

FactProSim

Do~ @

« Modules

= B

Unsaved®

» A splitter must have one (and only one)

I : o iIncoming stream (Input Stream or Stream)
-4 : :
connected with an inbound arrow

Input Stream Stream Splitter
., ———— > A splitter must have at least 1 outgoing stream
(only Stream objects) connected with outbound

Equib  Heat Ex o I ' arrows. There is no limit in the number of
~ Amange o— || —" -;.(: ] Outhing streams

- Tools —— ‘m\ » Splitters are identified by a unique Process ID
—-

integer (not a text label like streams)

» The Process ID is automatically assigned when
such module is inserted in the Diagram. It can
be modified by the user from the label on the
splitter module

Version: 2.1.8909 [ 4] [k

Pro 40




Splitter Module — Manual entry, 1 step

Select split percentage or
absolute amount

FactProSim

Description: |No Description

Summary | _ _
Incoming Stream @ Percent () Amount (kg)
100'}6‘ Input Bal? Walue Cutgoing Stream  Excel Link Equation
Process ID 1 []||80 Output 1
Bal. Cutput 2

S ‘
+—J | Assign one or more outgoing

ols streams as balance (Bal.) by
selecting the checkbox

» The term Bal. indicates that the stream contains the remaining percentage or amount of incoming stream. If
more than one outgoing stream is set as Bal., the remaining percentage or amount of incoming stream is
shared equally among them

» The splitter is set initially with all outgoing streams as Bal. (incoming stream amount is equally shared among
all outgoing streams)

» To ensure mass balance conservation, at least one outgoing stream must be assigned as balance

Heat Exchange:

List of all outgoing streams




Splitter Module — Manual entry, >1 step

Splitter

Description: Mo Description

Incoming Stream (@) Percent ) Amount (kg)
~ Modules 1 Input _Bal? Valye Outgoing Stream
. Process ID |1 .| [ICheck Schedule | Output 1
o] ~€ [#|Check Schedule | Output 2
Input Stream Stream Splitter

Equilib Heat Exchangel

When more than 1 step is defined in the toolbar,
different values can be used at each step

@ A schedule is needed to enter these values
The Schedule button becomes available at the
bottom of the module

Excel Link Eguatior

— o ] e |

Splitter Schedule

Cutput 1

Output 2
Bal.
Bal.
Eal.
Bal.
Bal.
Eal.
Bal.
Bal.
Bal.
Bal.

]

o]

o]

L]

]

e = T (R T G ES R B o B

L]

[

]

e W e O e} % [ e I O e T ]

el = )
[}

Enter the desired values for
——each time step in the table The

column(s) of the outgoing

stream(s) checked as Bal. are

not editable

/\ Each entry must be filled or
the program will assume Bal.

Pro
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Splitter Module — Outgoing streams

E@ FactProSim
Description: Mo Description
o o -
_ Mame |Cutput 1 _
~ Modules Unsaved®*
3 100 % Gas Phase Species All | Solution Phases All |+ Pure Solids All |
‘El . — o) v Casoid Aphals) (2
It St ot it « Ca2 + Cal_Lime(s)
np ream ream plitter T 710 < Si_solid(s)
|02 + CaSiZ_hR18-R3m(s)
. ¥ v 03 + Ca2Si_oP12-Pnma(s)
. . —p | |+ Cal +| 8i02_Quartz(l)(s)
Equilib Heat Ex Input V| 8i |  Si02_Tridymite(n)(s4) -
— — v Si? v Sioz__Cristobalite(h}(sﬁ}
E v Si3 v CaSi03_Wollastonite(s)
= Tools ] | 5i0 + Ca28i04_Gamma(olivine(s) =

Output 2 — =l _ e
5 ‘- Total Sslection: 14 Taotal Selection: Total Selection: 15
» There is nothing to edit in the outgoing —

streams connected to a splitter

» The phase selection, temperature and
composition are defined by the incoming
stream and cannot be modified

=
VerSion: 2. T. 8909 q [

FactProSim 43



Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet
» Modules Panel
» Input Stream module
» Splitter module
» Equilib module

Pro
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Add Equilib module and reactant streams in the diagram

FactProSim S | I 4

Ra8-- & prisfosr || Jrowe] ver
—

= Modules
TS - undefined
-_—

Input Strearm Stream -‘mr.__
- —
- - undefined
Equilib Heat Ex Input T e T
n---
_____
- Arrange HI —'—P‘ _’c \ — -
L

- Tools —
Cutput 2

—

An Equilib module allows to perform an equilibrium reaction given the connected reactant stream(s) and
equilibrium conditions set in the module

> In the Modules Panel, click on the Equilib icon, drag it to the Diagram Workspace and drop it at the desired
location

» Depending on the desired reaction, drag-and-drop additional Input Stream(s) (reactant) and Streams (reaction
products). Enter a unigue name for each stream

=

--
--
L]
-----
-~
o
--




Add Equilib module and reactant streams in the diagram

: Connect the reactant stream(s) to the Equilib module
FactProSim

with inbound arrow(s) and product stream(s) with
outbound arrow(s)

an- o

~ Modules

Unsaved*

—
Input Stream Stream Splitter

Output 1 2
-
-_— @

Equilio Heat Ex

Input 1
* Amrange | —_— "t: —
_
* Tools ——
Output 2
—-

» An Equilib must have at least one incoming stream (Input Stream or Stream) connected with an inbound
arrow. There is no limit in the number of incoming streams

» There are no restrictions in the number of outgoing streams (only Stream objects)
» Equilib is identified by a unique Process ID integer (not a text label like streams)

» The Process ID is automatically assigned when such module is inserted in the Diagram. It can be modified by
the user from the label on the Equilib module

/\
— 3 100 % ‘ =)
Products 1
] .

Products 2




Change the units for this specific
module (see Global and local Units)

Equilib Module — Manual entry, 1 step

DEo- -

T =D

‘ Define the final conditions of the equilibrium |

Description: |No Description

- Modules

Unsa

Temperature (C) | 1500
Enthalpy (J)
Pressure (atm) |1

Process ID 2

—

=)

put Strea

T

—_—
-

—_

Equilik

m

Stream

Heat Exchange

Splitter

>

Incoming Streams
Cutput 1

[] Skip if Mo Reactants

calculation
xcel Link Equation Gas Phase Specie . .
| - A only 2 of the 3 fields must be filled, one
o2 field must be empty:
g;z > Provide the temperature and pressure for
Mgz iIsothermal calculation (enthalpy field empty)
—— g’;gﬂ > Provide the enthalpy and pressure for adiabatic
utgoing Streams . .
Products 1 [1si2 calculations (temperature field empty)
Products 2 []si3 —
[]si0 []Ca0_Lime(s)
[]si0z2 [ ] CaSio3_Wollastonite(s) Ll
[]Ca - []Cazsio4_Gammalolivine(s)
[]caz |- [ ]Caz2si0d_alpha-prime(s2) =
Total Selection: [ Total Selection [ Toital Selection: [

Pro

Summary of incoming
and outgoing streams

Choose this option when you want to move the

reaction forward even when incoming streams don’t

contain anything

/\ This is dangerous and should be done fully
realizing the effect of it

and Process ID 47




Equilib Module — Manual entry, 1 step

" pscription: |No Description

Phase Selection;

. . Equation] Gas Phase Species All Solution Phases All [ ] Pure Solids Al ]
> The available phases are automatically =0 = 0 scc 2 I Mg_sold® ~
populated from the selected database file, v]oz Siagia [Jsisolid(s)
based on the incoming streams. They are e o Rt
organised into 3 categories: gas species, ] Mg2 [] Feliq [] Ca2Si_oP12-Pnma(s)
i ; MgO [ MgO_periclase(s)
solution phases an.d pure solids | I (= C]i02_Quartz()(e)
» Use the checkbox in front of the species or [v]8i2 [] sio2_Tridymite(n)(s4)
3 c W] 53 Si02_Cristobalite(h)(s8)
phase to select it. Multiple phases and S o
species can be selected throughout more [v]8i02 []casios_Wollastonite(s)
Ca - [] Ca2Si04_Gamma(olivine(s)
than 1 Category [+/]Caz |~ [(]Ca2si04_Alpha-prime(s2) |«
> A at IeaSt one SpEC|eS, SOIUtlon or Total Selection: 14 Total Selection: 1 Total Selection: 1

pure solids must be selected
» Use the ‘All' checkbox to select all species
or phases in a given category

Pro 48



Equilib Module — Manual entry, >1 step

- Modules Temperature (C) Check Schedu

Enthalpy (J) Check Schedu

:I . Pressure (atm) Check Schedu

Input Stream Stream Splitter 2

=

Process ID b

Incoming Stream COutgoing Streams
— _@ Qutput 1 Products 1
Products 2

Equilib Heat Exchange:

When more than 1 step is defined in the toolbar,

different values can be used at each step

& A schedule is needed to enter these values
The Schedule button becomes available at the
bottom of the module

Description: | Mo Description

Excel Link Eguation Gas Phase Species

0
02
03
Ma
Mg2
MgO
Si
siz
Si3
Sio
si02
Ca

ection: 14

Equilib Schedule

Equilib Time Temperature Enthalpy Pressure
1 1500 1
2 1500 1
All ] Solution Phases All [[] PureSof 5 1500 1
|~ | [0 BCC_A2 (1Mo} 4 1500 1
Slag-liq L1sig 5 1500 1
] Monoxide#1 [ICay g 1500 1
] Mor?uxide#E LIcay 1500 1
[] Fe-lig []Ca2 3 1500 1
[ Mg 9 1500 1
[]sio
—o] 10 [1500 1
[]sio
[+ CaC
[]cas
B [caz
= | - Enter the desired values for
Taotal Selection: 1

‘ Schedule

Pro

each time step in the table
/\ Specify only 2 conditions
at each line, one condition
must be empty
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Equilib Module — Outgoing streams (reaction products)

Do~ @

FactProSim

- I x

« Modules

Unsaved®

e

°=]

Input Stream

—
-_—

—_—

Equilib

~ Arrange

~ Tools

. m » mc'}a‘
-4

» The outgoing streams do not affect the Equilib
calculations

» The phase selection of the reaction products is defined
exclusively in the Equilib module, and is not affected
by the presence and phase selection in the outgoing
streams connected to the Equilib module

» The function of the outgoing streams is only to transfer
some or all the equilibrated material from the Equilib
module to another unit

C

‘ Products ‘I\

Products 2

llf I

Version: 2.1.8309

Pro
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Equilib Module — Outgoing streams (reaction products)

FactProSim

oom- o

-~ Modules Unsaved*

Change the local units
when printing the content of this
stream in its Excel worksheet

» 100 %
=

Input Stream Stream Splitter J—
Output 1 2
—
—_— —
- @' ~
1
‘ Output 2 \

‘ Products 1 \
‘ Froducts 2\

Equilib Heat Ex Input
* Amrange Hl ‘ -»-(: \
~ Tools

The outgoing streams contain the list of phases that

have been selected in the upstream Equilib

» Use the checkbox in front of the species or phase to
select it. Multiple phases and species can be selected
throughout more than 1 category

> /\ at least 1 species, solution or pure solid must
be selected

» Use the ‘All' checkbox to select all species or phases
In a given category

Description: |Mo Description

MName |Products 1

Gas Phase Species

[]0

[ 102
[ |03
[ | Mg
[ |Mg2
[ MgO
[ |Si

[ |si2
[ ]5si3
[ ]si0
‘otal Selection:

| Units for Printing I

All [ ] Solution Phases All [ ] Pure Solids All ]
[=|| (] Slagia []Cca0_Lime(s)
Bl
Total Selection: 0 Total Selection: 0

LAY/
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Equilib Module — Outgoing streams (reaction products)

=]

Mame
Products 1 Products 1

aut 1 2 o
= 03

Gas Phase Species All

Description: |MNo Description

— Mg
Mg2

MgO

T | &l o

» The outgoing streams connected to the same Equilib
are linked: once a species, solution phase or pure solid
Is selected in one outgoing stream, the same species,
solution phase or pure solid cannot be selected in
another outgoing stream

> Itis not necessary to match the entire phase selection
made in the upstream Equilib. However, the unselected
phases cannot be transferred to another module and
will not be printed in the output Excel sheet

2 4

-

T

Mame | Products 2 Units for Printing
Gas Phase Species All [] Solution Phases All [] Pure Solids Al ]
0 [=] Slag-lig []Cal_Lime(s)

02
03
Mg
hgZ
hgD
Si
Si2
Si3
Si0

Total Selection:

Description: |Mo Description

I

These phases cannot be selected in
this stream since they are already

selected in the other connected stream
.
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

>

YV V V V

Modules Panel
Input Stream module
Splitter module
Equilib module

Heat Exchanger module

Pro
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Add Heat Exchanger and reactant streams in the diagram

FactProSim - Il x

RaR-- & prisfost | Jruee] ver

~ Modules

_ l > 100% ‘ =
~ . ——————— e undefined
=] ‘.~ _____________
Input Stream  Stream  ~~ Splitte/™ =

—
-

Equilib Heat Ex Input ~ ~ |1 - undefined
—y
= ~ b .
~ Armange o —> _’C <o >
| S—— ~
* Tools

Gutpu% E undefined
—p \

A Heat Exchanger allows to perform heat exchange between two reactant stream(s) and conditions set
inside the module

» In the Modules Panel, click on the Heat Exchanger icon, drag it to the Diagram Workspace and drop it at the
desired location

» Depending on the desired reaction, drag-and-drop additional Input Stream(s) (reactant) and Streams (reaction
products). Enter a unigue name for each stream

r11




Add Heat Exchanger and reactant streams in the diagram

Connect the reactant stream(s) to the Heat Exchanger
. with inbound arrow(s) and product stream(s) with
FactProSim
outbound arrow(s)

New | save | oo EESARY un A i Nl O

« Modules Unsaved® \
=
undefined
-

(2 100 % ‘
.
Input Stream Stream Splitter
+ N
-_— $
Equilib Heat Ex Input 1
* Amrange | —> _"t: — T
| E—
* Tools —
Output 2 undefined
_._ l_
e
| E—

» A Heat Exchanger must have two incoming stream (Input Stream or Stream) connected with an inbound
arrow. Only two streams are allowed for inbound material flow

» There are no restrictions in the number of outgoing streams (only Stream objects)

» Heat Exchanger is identified by a unique Process ID integer (not a text label like streams)

» The Process ID is automatically assigned when such module is inserted in the Diagram. It can be modified by
the user from the label on the Heat Exchanger module

undefined

—




Heat Exchanger Module — Manual entry, 1 step

Incoming Streams  Outgoing Streams

Description:

[ ]Products 1
[ |Preducts 2
H@ Input 2
e -
= NModules
[ |Products 1
. o
o
=] € Output 1
Input Stream Stream Splitter

= B3

Equilib

Heat Exchanger

Mo Description

Excel Link Eguation
(e Temperature difference (C)

() Temperature Change (C)
Input 2
Output 1
(") Enthalpy Change (J)
Input 2
Output 1

[ ] Skip if Mo Reactants |«

Heat Exchange: T “
Summary of incoming
and outgoing streams
FactProSim

I
Choose this option when you want to move the

reaction forward even when incoming streams don’t
contain anything

/\ This is dangerous and should be done fully
realizing the effect of it
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Heat Exchanger Module — Manual entry, 1 step

Heat Exchanger X

Description: |MNo Description

Incoming Streams  Outgoing Streams Excel Link Eguation
[ ] Products 1 (®) Temperature difference (C)
[[]Products 2 (") Temperature Change (C)
- Input 2 Input 2
Cutput 1
Load e 1 .
am oa Eps () Enthalpy Change (J)
~ [odules Input 2
‘l [ ] Products 1 Output 1
] |r -] r ] 1 Prodicte 2

Define the final conditions of the equilibrium calculation
You can select one of the 3 conditions:

» Final Temperature Difference between streams, it will raise the temperature of the colder stream and

— lower the temperature of the hotter stream to achieve the temperature difference, only +value accepted

here

» Temperature change of one stream, after selecting this option, you have to select the stream whose
temperature you want to change, +value means increase, -value means decrease

» Enthalpy change of one stream, after selecting this option, you have to select the stream whose enthalpy you

want to change, +value means increase, -value means decrease -



Heat Exchanger Module — Manual entry, >1 step

= [Modules

= B |l

Input Stream Stream Splitter

Equilib Heat Exchange:

Incoming Streams

Heat Exchanger
Description: |No Description

Outgoing Streams

Excel Link Eguation

Heat Exchanger Schedule X

Time Temperature Difference Temperature Change Enthalpy Change
10
10
10
10
10
10
10
10
10
0 10

et I =T L E VR U O

el = e

Products 1 (®) Temperature differende (C) Check Schedule
Products 2 (") Temperature Change |C)  Check Schedule
Inpgr= > Input 2
Qutput 1
() Enthalpy Change (J) Check Schedule
Input 2
Products 1 Output 1
Products 2
Oufput 1

[] Skip if No Reactants

Bl TN

A 4

When more than 1 step is defined in the toolbar,
different values can be used at each step

& A schedule is needed to enter these values
The Schedule button becomes available at the

bottom of the module

Pro

Enter the desired values for
. each time step in the table

58



Heat Exchanger— Outgoing streams (reaction products)

FactProSim N I 4

LR B EE S
N

=~ Modules Unsaved*

» 'IOG%|
=

» The phase selection of the reaction products is affected by the i
presence and phase selection in the outgoing streams connected i _
to the Heat Exchanger module H

» The Phases selected inside the outgoing streams become part of
the Equilibrium, which is explained in further slides

» The outgoing streams also transfer some or all the equilibrated ]
material from the Heat Exchanger module to another unit -

Version: 2.1.8909 | LM

Pro




Heat Exchanger— Outgoing streams (reaction products)

Change the local units

when printing the content of this
Descripton: No Description T ‘| stream in its Excel worksheet
Incoming Streams  Outgoing Streams Excel Link Equation *
Products 1 () Temperature difference (C) [10
Products 2 "y Temperature Change (C) Products 2
Input 2 'g&lgua _’i Description: |Mo Description
() Enthalpy Change (J)
Products 1 A
Products 2 Gas Phase Species All [] Solution Phases All [ ] Pure Solids Al []
St []o |~/ [ Bec_A2 [ ] Ma_solid(s) =
B oz [] Slag-lig []Si_solid(s) ]
[] Skipf No Reactants )03 [[] Monoxide#1 [] Ca_Solid_Alpha(s)
> The available phases are automatically populated from the selected database Mo | CaSZnR1EASM(S)
) ] i ) | Fe-lig [ ]CaZsi_oP12-Pnma(s)
file, based on the components from its corresponding Incoming stream []Mg0_periclase(s)
: : “ ” : : (] siD2_Quartz(l)(s) -
» Here the phases inside the “Products 1” outgoing stream is populated based ] Si02. Tridymite(n)(e4)
on the components from “Output 1” |:|SiGE_Cristu.:uI:ualite{h]{sB}
> To assign Outgoing Stream to an incoming stream just click on the LJCa0timels) . L=l
Corresponding CheCkbOX al Selection: Total Selection:
» Once a outgoing stream is assigned to an incoming stream it becomes _
unavailable to the other stream and greyed out

» More than one outgoing stream can be assigned to incoming streams ”
Fro



Heat Exchanger— Outgoing streams (reaction products)

Change the local units
when printing the content of this
stream in its Excel worksheet

Heat Exchanger X

Description: | Mo Description ‘|
Incoming Streams  Outgoing Streams Excel Link Equation

v

Products 1 (@) Temperature difference (C) [10
Products 2 "y Temperature Change (C) Praducts 2
Input 2 E&‘S& _’i Description: | Mo Description
() Enthalpy Change (J)
Products 1 Output 1
Products 2 Gas Phase Species All [] Selution Phases All [] Pure Solids Al []
Outeut []o |~/ [ Bec_A2 [ ] Ma_solid(s) =
B oz || [ slagHia []Si_solid(s) ]
[] Skipf No Reactants []o3 [] Monoxide#1 []Ca_Solid_Alpha(s)
> Use the checkbox in front of the species or phase to select it. S e e ngiiﬁﬁi’;‘;;
Multiple phases and species can be selected throughout more []Mg0_periclase(s)
] (] siD2_Quartz(l)(s) -
than 1 Category . . . [ ]Si02_Tridymite{h)(s4)
> /\ at least 1 species, solution or pure solid must be selected [Si02_Cristobalite(n)(s6)
> Use the ‘All’ checkbox to select all species or phases in a given = G0 tme® ..

category

Total Selection:

Total Selection:

Pro
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Description:

Incoming Streams

Input 2

» The outgoing streams connected to the same

Heat Exchanger— Outgoing streams (reaction products)

Outgoing Streams

Products 1
Products 2
Products 3

Products 3

*

C

[+/]Fe
v]C
]c2
7] C3

[v]ca
[V]C5

Incoming streams are linked: once a species, solution
phase or pure solid is selected in one outgoing stream,
the same species, solution phase or pure solid cannot

be selected in another outgoing stream

> Itis not necessary to match the entire phase selection
available. However, the unselected phases will not be
part of the equilibrium condition

Pro

Mame | Products 3

Gas Phase Species

Description:  No Description

Units for Printing

Description: | No Description

C2
C3
C4

BN

These phases cannot be selected in
ot seiecto this stream since they are already

selected in the other connected stream
T

Mame |Products 1 Units for Printing
Gas Phase Species All [] Solution Phases Al Pure Solids Al ]
Fe BCC_AZ [C1C_Graphite(s)
C Fe-lig
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Incoming Streams

Input 2

Heat Exchanger— Outgoing streams (reaction products)

Description:

Outgoing Streams

Products 1
Products 2
Products 3

Phase Selection:

» The final Equilibrium state of the incoming stream is

‘ Products 3\

<

Mame | Products 3

Gas Phase Species

[+/]Fe
v]C
]c2
7] C3
[Z]ca
[Z]C5

defined by the phases selected inside its linked outgoing
streams

» The equilibrium calculation of the incoming stream will

add all the phases in all the outgoing stream and

incorporate them

» Here the Gas Phase and Fe-liq from “Products 1” and
FCC_A1 from “Products 3” will all be added for
equilibrium calculation of “Input 2”

riuv

Description:  No Description

Name | Products

Gas Phase Species

Fe
C

C2
C3
C4

Units for Printing

Description: | No Description

1 Units for Printing
All [] Solution Phases Al Pure Solids Al ]
BCC_AZ [C1C_Graphite(s)
Fe-lig

BN

These phases cannot be selected in

Total selectio t|

IS stream since they are already

selected in the other connected stream
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

>

YV V V V VY

Modules Panel

Input Stream module
Splitter module

Equilib module

Heat Exchanger module

Using Excel Links in the modules

Pro
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e Using Excel links — single field

De > Some fields can be connected to cells in an Excel worksheet using the Excel Link
Excel Link option
Name Input » To activate the link for a given field, click the toggle button next to the field
Temperature (C) 1200 » A browse window opens. Locate and select the Excel file on your computer and click
Amount (kg)  [20 < Open = Open X
Pressure (atm) |1
«— R « Simulation Exa... » DeQx Simulation w 0 Search Delix Simulation
Components
MESSLFEM Sﬂs Organize » NmTlder ==~ T @
50 Cal Name Date modified Type Size
30 sio2 % DeOx_data_new.xlsx 01-07-2021 16:21 Microsoft Excel W... 10 KB
20 MgO 8 Output.xlsx 30-09-2022 10:55 Microsoft Excel W... 129 KB
@ Note that, in the same module,
Excel links can be used for some
fields, while manual entry or Equation
can be used in other fields File name: v || Excel Files (alsx,"xls) v
Open Cancel
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(Excel

file)

Using Excel links — single field (continued)

Name of the current Workbook

T oy ™ ™

Navigate the worksheets in the selected Excel

file, the name of the current sheet is also shown
besides it

» An Excel window opens with the content of

WorkBook: |D:AProjects\PyProSim\Project Plan and Presentation\LF_2023\LF_2023_ChemApp_Dofajco.xlsx
Sheet: |Materials m: Take Value from only one cell
Initial steel Composition (wt?) =
total amount, g [temperature (°C) Fe Al C Ca Cr Cu 8
165000000 1600 09,7480 0.0010 0.0400 0.0000 0.0000 0.0000 0
Initial slag Composition (wt%)
total amount, g [temperature (°C) Al203 Cal Cr203 MgQ MnQO P205 5
4950000 1600 32 51.5 0 & 0.8 0.1 5
Al203 Cal Cr203 MgO MnO P205 S
MNormalized with Cas:| 31.93 51.38 0.00 7.08 0.80 0.10 5
Initial inclusions Compaositicn (wt?a) -
fraction (ppm) Al203 Cal MgQ Si02 Tio2 MnO b
1 100 1
Slag formers Composition (normalized, wi%)
Code Type Ca0 Al203 Si02 Fel MnO MgO T
Lim Lime 93.3 1 24 02 0 29 0
MNane NA NA NA MNA NA NA B
Mone NA A MNA MA MNA NA B
Maone NA MA NA MA M M )
Mone NA A MNA MA MNA NA [
4l )

each worksheet in the selected Excel file
(without formulas and formatting) in a table
format

» Click in the desired cell to indicate which cell
address to take the value from

> At the right-hand corner of the window, select

the checkbox to indicate whether the cell
address is fixed. If checked, the same cell
address will be used even with multiple step
simulation. If unchecked, the cell row will be
incremented at each step

> /\ Empty cells and cells containing text
iInstead of numbers are converted to O

66



Using Excel links — single field (continued)

Local Units Description:

Excel Link Eguation
Mame Input

Temperature (C) Check Sched (@R )

Amount (kg)  Check Sched @ )

Pressure (atm) Check Sched

Components m

Mass Percent  Species
a5 Fe

4 C
0.5 Mn
05 S

Total: 100

» When the value from the Excel cell is successfully read, the value is
entered in the field and becomes non-editable. The toggle button is on
(dark background)

» When the Excel Link is on, the value of the field will be updated with the
value stored at the cell address in the Excel file every time the module is
opened and at each call of that module during run

> If the cell in the Excel file contains a formula, the latter is always re-
evaluated and the field is updated with the re-evaluated value

> /\ The program keeps the original cell address: if the user inserts or
deletes columns/rows, or moves the cell in the Excel file, the program will
not consider these changes. If cell address changes are made in the Excel
file, the Excel link must be removed and created again

» To remove the Excel Link, click again on the toggle button (light grey
background). The field becomes editable

Pro
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Using Excel links — fixed vs. variable cell address

each step (fixed cell address), or the cell address can be shifted at each
step (variable cell address)

> /\ It is strongly recommended to open the schedule window after

creating the Excel links to check that the values are read correctly

WorkBook: |D\Projects\PyProSim'\Project Plan and Presentation\BOF 2024\Data_BOF_Simulation.xlsx WorkBoaok: D:\Projects\PyProSim\Project Plan and Presentation\BOF 2024\Data_BOF_Simulation_xlsx
Sheet: |Sheetl nu [+/] Take Value from only one cell Sheet: |Sheetl nu [] Take Value from only one cell I
Scrap 100 25 | | | | | = |screp 100 25 | | | | | (=l
InputStream Schedule X InputStream Schedule X
Kinetic factors . Kinetic factors .
Time (min]| O2 (kg) | Ca0 (ko) | Metal (A%) | Gas (B [Slag (C%) |Scrap (kg '™ Temperature Amount Pressure Time (min)[02 (g) | Ca0 (kg) |Mietal (At) | Gos (830 [Sing (C70) |erap ] ™ | Temperature Amount Pressure
2 057 025 [0 50 50 2 |1300 025 |1 2 057 0.25 | 1300 0.25 1
e il eapa HE e o .o P The cell address 1300 0251
4 0.57 0, - 2 -
: = 0 The value Is taken |+ |5 025 | = 057 029 . 1300 025 [
ST a—r 15 [5w 025 o s ghifts down at each [Tx 05 |
- 057 o frOm the same 1 s 1300 0.25 1 E g;_" Ei; . 1300 025 ]
i Tosr o 17T o0 o T - 7Pz step (the columnis =
: 1, cell at each step 1 Eeammr g CETAM.[ ) 1300 0|1
0 Jor s Tw O C— ﬂ ; 2> read starting from  [[ze  Jo
= = - > = = . o [1300 025 |1 10 0.57 0.25 300 5 >
=l : 3 > 1 0.57 0 ifi -
B 057 0 30 20 e 0 10 |1500 0 | = = 5 the specified cell) 1300 0 1
13: 0'5:{ 0 20 80 0 0 13 0.57 ] 30 80 80 0
“ 057 ¢ 20 &0 &0 0 14 0.57 0 30 80 80 0
15 0.57 Q 30 80 80 Q 15 057 0 30 20 20 o
A
L4l [
A
» When using multiple steps, the same cell in the Excel file can be used at |

K
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Using Excel links — Entering components (Input Stream)

Local Units Description:

Excel Link Eguation

Mame Input
Temperature (C) Check Sched (@R )
Amount (kg)  Check Sched (X )

Pressure (atm) Check Sched

Components m

WorkBook: D\Projects\PyProSim\Project Plan and Presentation\BOF 2024\Data_BOF_Simulation.xlsx

Mass Percent  Species

95 Fe
4 C
0.5 hn
0.5 Si

The components and their composition can be directly
imported from Excel using the Excel link toggle button

v

/\ components can be entered either manually or
via the Excel Link, but both cannot be used together

Pro

Sheet: |Sheetl nu [+/] Take Value from only one cell
Comp. (wt%) Amount (kg) | Temp. (C) (=]
Metal
100 1300
Si 28.0855
Slag Cal Fel Sic2 Si02 20.08
55 25 20 2 1300 275 1
15 After selecting and opening the Excel —
100 file, select the group of cells containing |
Flx_|ca0 the components chemical formula and [z«
e their composition —
____ /\ Components must be arranged -
Tme mim|02 kg __|ca0 kg [Memaze . €ItHEr all in a row or all in a column. [
‘ e Their corresponding composition must —
s be located on the adjacent cell below |
05 10 (for row arrangement) or beside (for |
column arrangement) —
/\ Components must be entered
with chemical formula only




Using Excel links — Entering components (Input Stream)

Description:
The components and their content is entered in the module, Excel Link Equation
their fields cannot be edited B Input
The components and their composition will be updated by Temperature (C) Check Sched @)
the values from the selected cell addresses in the Excel file Amount (kg)  Check Scned @)
at each opening of the module and during run Pressure (atm) Check Sched
/\ Do not alter the cell addresses in the Excel file as the \
. i . . Components m 0 @
program cannot track modifications in the cell addresses in \tase Porcent  Soee
- . . g e
the original Excel file. If cell addresses are modified, the 95 Fe
Excel link must be removed and created again . :
/\ Additional components cannot be added manually , E:' o
.3 Si
Total*: 100
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Using Excel links — Changing the Excel file(s)

Change Excel Links

a When using Excel links in modules, the name and location

C/\Projects\PyProsim\simulation Examples | | of the Excel source files is stored with the flowsheet. It
m ﬂ Steps 10 m \Delx Simulztion\DeOx_data_new.xlsx Change ; . ) .
. can be viewed and changed using the Excel Files button in
* Moddes the Tools Panel
- . Press the Change button next to the Excel file path to
; . open a browse window and select a different Excel file
put Stream Stream Splitter ) i
/\ Cell addresses provided in the modules are unchanged
Equiliky Heat Ex 1 <« Simulation Exa.. » DeOx Simulation v 0 Search DeOx Simulation
* Arrange Organize - Mew folder ==~ @ @
~ Tools Mame a Date madified Type Size
5 DeOx_data_new.xlsx 01-07-2021 16:21 Microsoft Bxcel W... 10 KB
2 B Qutput.xlsx 30-09-2022 10:55 Microsoft Excel W... 129 KB
|I£E| —@—
Rearrange >
Excel Files Initializer Process
IDs
Filename:|| v‘ Excel Files (*xlsx, " xls) w
Cancel
Pro -




Using Excel links — Reviewing the selection

Local Units

Mame

Amount (kg)

Description:

Excel Link Eguation

Input

Temperature (C) Check Sched @

WorkBook: |D:\Projects\PyProSimi\Project Plan and Presentation\BOF 2024\Data_BOF_Simulation.xlsx

Check Sched [

Pressure (atm) Check Sched

hass Percent
05

4
0.5
0.5

Total®s: 100

Components m

Species
Fe

C
AN
Si

Pro

Sheet: Sheet] n u Take Value from only one cell
Scrap 100 25 =
Kinetic factors dH (kN 0
Time (min) | 02 (ka) Cal (kg) [Metal (8%) |Gas (B%%) |Slag (C3) | Scrap (kg)
1 057 10 50 50 2
> 2 0.57 0.25 10 50 50 2
E] 0.57 0.25 10 50 50 2
4 0.57 0.25 10 50 50 2
5 0.57 0.25 10 50 50 2
] 0.57 0.25 30 80 80 2
7 0.57 0.25 30 a0 a0 2
b 0.57 0.25 30 80 80 2
a 0.57 0.25 30 a0 a0 2
10 0.57 0.25 30 a0 a0 0
1 0.57 0 30 80 80 0
12 0.57 0 30 80 80 0
13 0.57 1] 30 80 80 0
14 0.57 - 0T o o0 .
= 3 After connecting to Excel, the “I”

option will become active

~——— » This option will show the selection made during connection and
further modification can be made if necessary

> /\ The program keeps the original cell address: if the user inserts or
deletes columns/rows, or moves the cell in the Excel file, the program
will not consider these changes. If cell address changes are made in
the Excel file, the Excel link must be removed and created again




Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

> Modules Panel » Using Equations in the modules
Input Stream module
Splitter module
Equilib module

Heat Exchanger module

YV V V V VY

Using Excel Links in the modules

Pro



Using Equation
s ee—————

Some fields can be connected to an Equation using the Equation

Description: | Mo Description Option
Excel Link|Equatior] Gas Phase Species 4 » To activate the link for a given field, click the toggle button next to the
e ot s field
Si2 : : : : .
Temperature (C) Check Sched B » An Equation Builder window will open, where you can define your
Amount (kg)  Check Sched []c :
Ocz Equation
e e Qs
C i m D C4 D Mn55i3_ Sample fuction (Fn) = 3*2 + 5°[varl] - ([var2] + 7*[var3])
omponents [1Cs [ ]FeSiz_<F Fn=|3*2 +VAR AUTO
Mass Percent  Species []sic [ ] Fe3Si_so . m . m
95 FE I:l 5”32 Mame Excel Stream
[]sizcC
4 C Clvin
s hin []Fe
s Si

@ Note that, in the same module,
Equations can be used for some fields,
while manual entry or Excel link can be

used in other fields “
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Using Equation

Equation Area: Write your equation here

Equation Builder

Samgle fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

Fn =] 3*2 + [a] + [var2] + [metal] +VAR m m m

Name Excel Stream

» +VAR will add a single variable to the Variable Area
» -VAR will remove the selected variable from the
varz ’ Variable Area

mietal bt

=1}
L

@ These two options will only generate variables
with generic name, user need to rewrite the name
according to equation variables

Variable Area: All the variables will be shown » AUTO will read the equation in the Equation Area,

here, which then can be defined identifies the written variables in the equation and
then populate the Variable Area with corresponding
variables

» Help will open this user manual
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Using Equation: Equation Text

Equation Builder

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

Fnd 3*2 + [a] + [var2] + [metal]

DOOmD

Mame Excel Stream

» Here a multivariate equation can be written for the FactProSim
to evaluate

» Equation can be written in the form similar to Excel

» There are no limits to the length of the equation and the
number of variables used

» The variable can be named anything as long as they are written
inside square brackets [..]

> /\ The variable must be written inside [..], anything outside
Is considered illegal and a warning will be generated
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Using Equation: Variable declarations

Equation Builder

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

o211 DoOmD

MName Excel Stream

» The variables will be shown in the Variable area
where they will be defined

var2 i I

a

mietal

» FactProSim evaluates the variable value at
each time step
I » The variable value can be defined in two ways:
* Using Excel
| * Manually connecting the value to an existing

» The value of the variable can be linked to ‘ Input Stream or Stream

Excel, (as shown here) » When the value from the Excel is linked, all the
other field on the row will be greyed out and

“ become inactive




Pro

Mame

Using Equation: Variable declarations

Equation Builder X

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

Fn= 3*2 +[a] + [var2] + [metal]

Excel Stream

a

[

var2

metal

Stream: Gas out

Input Stream: Gas in

Input Stream: Metal Fuel in

T

DOOmD

» A list of all the Input Streams and Streams
currently part of the process model will pop out
after clicking on the drop down menu

& Note that, it shows all streams, regardless
of its connection to current module
» Select the desired stream from the list
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Using Equation: Variable declarations

Frn=| 3*2 + [a] + [var2] + [metal]

& Note that, Amount, Temperature and

Sample fuction (Fn) = 3*2 + 5*[varl] - [[var2] + ¥ *[var3])

Pressure will be evaluated directly; whereas

Gas Phase, Solution Phase or Solid Phase will

add more options

MName Excel Stream
a Input Stream: 1 ~ =
var? " i:: u:;ii]re |:K'| Sample fuction (Fn) = 3*2 + 5%[varl] - ([var2] + 7*[var3])
Pres?ure (atm) - Fn = 572+ [a] + [var2] + [metal] m
metn . Gas Phase Name Excel Stream
Solution Phase —
Solid Phace a Input Stream: | Amount (g]
> After selecting the desired stream another drop
down menu appears
» Select the field whose value you want to add to
the variable
Pro &




Using Equation: Variable declarations

Equation Builder X

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

MName

Fn = 3%2 + [a] + [var2] + [metal]

Excel Stream

DoomD

a

Input Stream: ¢~

Gas Phase

A

et

var2

metal

W

W

Amount (g)
Phase Component

System Component

» If Gas Phase is selected, it will add extra option
where you can select either Amount or one of
the Component

> If you select either Phase Component or
System Component, they will give extra option

Pro
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Using Equation: Variable declarations

Sample fuction (Fn) =3*2 + 5*[varl] - {[var2] + 7*[var3]) Sample fuction (Fn) = 3*2 + 5*[varl] - {[var2] + 7*[var3])
572 D | |-t torts e o me
Mame Excel Stream Name Excel Stream
8 Input Stream:( ~ Gas Phase = Phase Compon ~ a Input Stream: ¢ > Gas Phase w System Compo “
. - 0 (e/e) Fe (g/g)
var 02 {g/g} var Allgfg)
03 (g/g
metal v 22 0 [g/z)
metal ¥ M {g/g)
e|Spinel#l) (g/z)
£(Spinel#2) (g/g)

» Phase Component will give the option to select
End members of the phase defined in the
database (.cst file)

» System Component will give the option to

select Elements (Chemical Species) defined in “
the database (.cst) file
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Using Equation: Variable declarations

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

Fn= 3*2 +[a] + [var2] + [metal]

Mame Excel Stream

var2 Input Stream: | Solution Phase “

a Input Stream: ( Gas Phase = Phase Compon ~

W

DOOmD

02 (mol/mal)

LIQuIC#1
metal Stream: Oxidist ¥ B LIQUICE2
FCC_Al#1
FOC_Al#2
FOC_A1#43
BCC_A2E1
BCC_A2E2
HCP_A3#1
HCP_Aa3#2
Medh#l
Medh#2
BCC_B2#1
BCC_B2R2
All3Fed
AlBFe5dH1
AlBFe5#2
Slag-ligal
Llae-ligs?

FactProSim

et

> If Solution Phase is selected it will add extra

option, where you can select any solution
phase except Gas Phase
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Using Equation: Variable declarations

Equation Builder X

Mame

a

var2

metal

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

Fn= 3*2 +[a] + [var2] + [metal]

Excel Stream

Input Stream: ( Gas Phase = Phase Compon ~

Input Stream: | Solution Phase “ LIQUIDHE2

W

DOOmD

02 (molfmal) ~

W

Stream: Oxidisn ¥ =

Amount (g)
Phase Component

System Component

» After phase selection it will add extra option,
where you can select either Amount or one of
the Component

» If you select either Phase Component or
System Component, they will give extra option

Y
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Using Equation: Variable declarations
I Y T ]

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

En=|3%2 + [a] + [var2] + [metal]

v -va Qoo J ver.

Mame Excel Stream
a Input Stream: ¢ Gas Phase g Phase Compon ~ 02 {molfmal) =
varl Input Stream: |+ Solution Phase ¥ LIguiDs2 ¥ Phase Compon * hd
Allg/z) |
metal Stream: Oxidist ¥ ¥ Fe (g/g)
M {g/z)
0 {g/z)

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

Fn= 3*2 +[a] + [var2] + [metal]

Dome

Name Excel Stream

a Input Stream: ¢ v Gas Phase = Phase Compon 02 (mol/mal) ~

vard Input Stream: | Solution Phase ~ LIQuIDs2 ¥ System Compo ¥ s J
Fe (g/g)

metal Stream: Oxidist ¥ ¥ Alig/z)
0 (g/g)
N (g/g)

e{Spinel#l) (g/z)
e{Spinel¥2) (g/z)

» Phase Component will give the option to select
End members of the phase defined in the
database (.cst file)
» System Component will give the option to
m select Elements (Chemical Species) defined in
the database (.cst) file
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Using Equation: Variable declarations

Sample fuction (Fn) = 3*2 + 5*[varl] - ([var2] + 7*[var3])

o 3201 e DOOmD

Mame Excel Stream
a Input Stream: ( Gas Phase = Phase Compon ~ 02 (molfmal) ~
var2 Input Stream: | Solution Phase “ LIQUIDHE2 v System Compo ¥ Al lgfa) b
metal Stream: Oxidisn ¥ Solid Phase e i i = = i
! » If Solid Phase is selected it will add extra

Al_foo_Adis) (g) [l

Al_hep_A3(s2) (g option, where you can select any solid phase
Alne_znis3) (el » There is no other extra option in solid phase

Al_chec_A12{s4) (g)

Al_boo_A2{s5) (g]
Al_oub_Al3(s8) (g)
Al_bor_AS5(s7) (g)
Al_diamond_»A4(s8] (g]
Al_DHCP(s9) (g)
Fe_BCC_A2(=) (g}
Fe_FCC_Al{s2) (g}
FeAl2_51{s) (g}
Fe2als_S1{s) (g}
Al203_gamma(s) {g)
Al203_deltais2) (g)
AIZ03 kappa(s3] (=)
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Using Equation: Variable Unit

Description: | Mo Description

Global ocal | Global Local | Global Local | Global Local | Global Local

sample fuctien (Fn) =3*2 + 5[varl] - ([var2] + 7*[var3]) Amount Pressure Energy Yolume, Description: |No Description
c g = atm . J « dm3
Fn = 3*2 +[a] + [var2] + [metal] m . K mol bar cal cm3 = Units for Printing
F + kg kPa kWh m3
ies All [[] Solution Phases All Pure Solids Al ]
Name Excel Stream
BCC_A2 []C_Graphite(s)
a Input Stream: ¢~ | | Gas Phasa ~ | | Phase Compon ~ - Fedliq
- Fe [sic2 c3
var2 Input Stream: 1 * Solution Phase * LICUID#2 e System Compo ¥ Al lg/e) s [sizc 4
S c
- - [Itn c5
metal Stream: Oxidis: ¥ Solid Phase Y| | — Mn CFe
Al_foc Al(s) (g)

= c c . .
gl » Each evaluable option (i.e. the option which does not generate more

Al_chec_Al2(s4) (g)

gt option when selected), will have its unit written beside it

it » The unit depends on the unit of the module it is derived from, (the
o EE stream selected under Stream option)
Fe_BCC_A2(s) (g)

i > /\ If any changes to the unit is made after the variable initialization,

FeAl2_51(z) (g}

‘Fems_sw then the selection in the equation builder becomes invalid and needs

AI203_gammal(s) (g)

21203 aeialsd) & to be revisited

Al203 kappais3) (g —
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Using Equation: IFELSE condition

Equation Builder

Sample fuction (Fn) = 3*2 + 5*[var1] - ([var2] + 7*[var3])

Fn = | IFELSE([A] IF([A] < [B]),[B])

Format: IFELSE (V1 IF(COND), V2)

COND: this is some condition which gives either true or false, for e.g. (A > 2)
V1: this is the value taken if the COND is true

V2: this is the value taken if the COND is false

The statement can be nested (not recommended)
IFELSE( V1 IF(IFELSE( V3 IF(COND1), V4) > V5), V2)

In this example:
COND: [A] < [B]
V1: [A]
V2: [B]
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Using Equation: Supported Functions

> List of function supported:

>

vV V V V VYV VYV ¥V V VYV V V

All basic operation (+, -, /, *)
abs(number): absolute value of number
arccos(number): inverse of cos
arccosec(number): inverse of cosec
arccotan(number): inverse of cotan
arcsec(number): inverse of sec
arcsin(number): inverse of sin
arctan(number): inverse of tan
cbrt(number): cube root of the number
sgrt(number): square root of the number
tan(number)

sin(humber)

» cos(number)

» cosec(number)

» cotan(number)

arccosec(number)

arccotan(number)

In(number): natural log of the number
log(x): base 10 log of x

log(y, X): log of x with base y

Xy : X raised to the power y
sec(number)

signum(number)

vV V V V VYV VYV V V VY

sgr(number): square of the number
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Using Equation: Reviewing the selection

Description: Sample function (Fn) = 3*2 + 5%[var1] - ([varZ] + 7*[var3])
- Fn = IFELSE([G] IF((((0.006*(6.18*([A1] + [A2])*([B]+273)*(In(1 + 700
Excel Link Eguation m m m m
Temperature (C) Check Schedu m——» Narne Excel Stream
Enthalpy (J) Check Schedu G Stream: steell ~ | | Amount (g)
Pressure (atm) Check Schedu Al a
Process ID 7 A2 a
Incoming Streams Cutgoing Streams B Stream: Steel v | | Temperature,

FeTi FeTi comix C aa
undisolv FeTi

D Stream: Steel ~ | | Amount(g) ~

E a

» After connecting to Equation, the “i” option will become active
2 T2 e » This option will show the selection made during connection and
further modification can be made if necessary
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

> Modules Panel » Using Equations in the modules

Input Stream module » Transferring material to the next step
Splitter module
Equilib module

Heat Exchanger module

YV V V V VY

Using Excel Links in the modules

Pro



Transferring material to the next step

FactProSim

e
== s st | Jovon] e

Unsaved®*

I b 100 % |

-~ MModules

= B

Input Stream  Stream Splitter
Products 1
< -
Equilib Heat Ex Output 1

~ Arange
- Tools Input 1
o | 2 e
[ o 2
HE I
. il Rearrange

Output 2
Excel Files  Initializer  Process —> ‘-

. > When the simulation involves multiple time steps, an input
stream at a given step might by associated to a stream
computed at the previous step

» Toindicate the transfer of stream to the next step, connect
with an arrow the ‘final’ Stream to the Input Stream

Products 2

—

=

Version: 2.1.8909 L

FactProSim 91




Transferring material to the next step

Local Units Description: Mo Description
Excel Link Eguation Gas Phase Species All [] Solution Phases
Name Input [/]8i [ ] Fedlig
Si2 BCC_AZ
Temperature (C)[1300 : L] Bec.
Si3
Amount (kg)  [0.25 ¢
[]c2
Pressure (atm) |1 []c3
[]c4
Components m []cs
Mass Percent Species []sic
95 Fe []sicz
Si2C
4 c LISt

05 T, mass, P, composition and phase
> selection only applies for the 1st step

Total%: 100 Total Selection: 3 Total Selection: O

» When a connection (transfer) is made between

[ re @ Stream and an Input Stream, the Input

stream needs to be defined only for the 1st step
(the schedule becomes unavailable)

» From the 2" step, the Input Stream will be
replaced by the connected Stream computed
at the previous step. All information in the
Stream is copied to the Input Stream: amount,
temperature, composition and phase selection

T rIririil

Schedule becomes unavailable

Pro
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

> Modules Panel » Using Equations in the modules

Input Stream module » Transferring material to the next step

Splitter module » Changing global and local units

Equilib module

Heat Exchanger module

YV V V V VY

Using Excel Links in the modules

Pro



Global Units

» The main units for the simulations, the global
units, can be changed via the Global Units

EE | panel in the main window

» The change of units is applied to all modules

. . E : and all printed values (except in specific

s e — modules where local units are activated)
|E) > Note that, when changing the unis, he
2

FactProSim

oo N~

a~ Modules Unsaved*

ca °| Temperature | Amount | Pressure | Energy | Volume L values already entered in the modules are not
: i;ljll;ge . E I.:;I g I . Etm . J | . dmg Products 2 Converted
O mo *) bar O ca 7 em " .
OF okg | OkPa | OKWh | Om3 — » Additional units for temperature, amount,

pressure and enthalpy will be available in the

“ next program version
]

Version: 2.1.8909 L

Pro 94




Global and Local Units
> It might be more practical to use other units than the

== peserpton global units in specific modules in the diagram.

=l e Therefore, Local Units can be defined in each Input
Stream and Equilib module

> In the module, click the Local Units button. By default,
the Units are set to Global. Use the toggle button to

Mame [nput

Tempdrature (C)| 1300

Change Units
Global  Local | Global ™ Local Global Local | Global  Local | Global ™ Local switch the temperature and/or the amount to Local
pperre | Amount ressure ety folme Units. The Units selection becomes editable
« L oar e o3 > /\ Once Local Units are active, the local unit
' will remain fixed even though the Global Units
“ are modified
5T 5 » Switch back the toggle button to return to Global units

The module currently
Total%: 100 uses global units. No
changes can be made
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

>

YV V V V VY

Modules Panel

Input Stream module
Splitter module

Equilib module

Heat Exchanger module

Using Excel Links in the modules

Pro

» Using Equations in the modules
» Transferring material to the next step
» Changing global and local units

» Manage Splitter and Equilib Process IDs

96



Splitter and Equilib process IDs

.
E
EJ
EJ

The program follows the order of the process IDs to
perform the operations designed in the flowsheet

Reacted HIV

_., ——
Reacted gas
—> o ——
-
Reacted Sla
_’ ——

Cal flux
]

.
L

:@ ~= » To perform the calculations designed in

the process flowsheet, the program must
execute the operations according to the
order set in the flowsheet

» However, at this moment, the program
cannot navigate the flowsheet and figure
on its own in which order the operations
must performed

» The splitter and Equilib modules have a
unique process ID which tells the
program in which order they should be

«—— calculated

___ » The process ID is attributed to each

P- splitter and Equilib when inserted in the
Diagram workspace

> /\ Itis the user’s responsibility to
check that the process IDs are in order

Tj

Scrap

o]

—_—
-~

I.quid Slaz f

97
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Managing process IDs

B

=ﬁ “— » If an intermediate operation (splitter,
Equilib or Heat Exchanger) must be
F added, the process ID number of the new

module and those following the new

i module must be manually updated
> /\ Modules cannot have the same

=
process IDs!

ravlrivolill o



Auto arrange process IDs

Hﬂ FactProSim =
e [ save [ s IR ] is] s [T » The Rearrange Process IDs function in
< Modules Unsaved” the Local controls panel allows to
. > 100% renumber process IDs to have a
IHDEW = continuous numbering in the flowsheet
Products 1
! —— . _" i » When 2 modules have identical process
— > i — i — ID, the module that was inserted first in
— — Froaucts the diagram will keep its process ID while
:C? 9? =1 [ﬁ — - the other module will be assigned the
Vertical _ Horizontal Grrren next process ID. The process IDs of all
- Toos - i the following modules will be updated
1 E @ RZ: /\ The Rearrange Process IDs does not
R check if the Process ID order is logical. It is
the user’s responsibility to check that the
order of the operations in the flowsheet is
logical
Version: 2.1.8909 L4l | 99
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

> Modules Panel Using Equations in the modules

Input Stream module Transferring material to the next step

Splitter module Changing global and local units

Equilib module Manage Splitter and Equilib Process IDs

vV V V VY V

Heat Exchanger module Align the process modules in the flowsheet

YV V V V VY

Using Excel Links in the modules

Pro 100



Align the modules In the diagram

Prs FactProSim
COe-- 0
- Modules Unsaved®*
> 100 % ‘
=
Input Stream Stream Splitter
=
Equilib Heat Ex
- Arrange T — ER
T {0 <o —
Align Align ., °—EI —r s I ._.-
Vertical Horizontal —f | R e '_-‘ P
- Tools k
x f= @ Z’ . .
D g » In the Arrange panel, two buttons allow to align vertically or
iDs horizontally two or more selected objects

» Select multiple objects (either click and drag a box around
the objects or click one object, press the Ctrl key and select
each of the other object you want while holding down the

Verzon £ 16008 Ctrl key), then press the button align vertical or horizontal
FactProSim 101




Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

>

YV V V V VY

Modules Panel

Input Stream module
Splitter module

Equilib module

Heat Exchanger module

Using Excel Links in the modules

Pro

vV V V VY V VY

Using Equations in the modules
Transferring material to the next step
Changing global and local units

Manage Splitter and Equilib Process IDs
Align the process modules in the flowsheet

Save and load an existing flowsheet
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Save the flowsheet

FactProSim
a Modules Unsaved*
» 100 % =
= < !
Input Stream Stream 5 - Save As %
« v 4 < Simulation Exam... * BOF Simulation v | O Search BOF Simu
quilb  Heat Ex > Press the button Save in the toolbar to
- Arange e X ~save the current flowsheet. In the
CCSI—, '[]'U‘ J 3D Objects ~ Mame Date modified browse WlndOW, Select the |OC8.tI0n
Align Align . DESHDF‘ : - FR
Jgn - Aign 2 Documens No items match your search. and enter the name of the flowsheet.
= Toos 3 Downloads The flowsheet information are saved in
d D Music ppf format (encrypted)
dE @ 9 B Picurss » Along with all the modules data, the
R s path to the selected database file
- | N = (*.cst) and Excel Files (if Excel Links

are used in the modules) are stored in
the ppf file

File name: | Flowsheet_BOF_Simulation_new

Save as type: | PyProSim File (*.ppf)

Version: 2.1.8909

# Hide Folders Save Cancel
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Load an existing flowsheet

» Press the button Load in the toolbar to open an existing flowsheet. In the

P browse window, select the flowsheet to open (in ppf format) /\ The current
v ] s | oo ECCHECTRY on flowsheet will be lost if not saved!
e » Each flowsheet is connected to a database file (*.cst) and Excel Files (if Excel
=] . Links are used in the modules). These files must exist at the specified path for
nputStreom  [Stream  Spiter the program to load the data correctly

> If the connected database file is not found, the program will prompt to locate it.
= Wa Press OK, locate the database file in the browse window and press Open. The
Bl Oper path to the new database file is updated

- L . Project Plan and Presenta... BUF 2024 P g s e == EI 0
P
Organize Mew folder 7 Mame Date modified Type Size
Name Date modified Type Size | BOF_database.cst 0z 021 14:58 CST File 261 KB
B BOF Flowshest.ppf 4/19/2024 3:27 PM PPF File | FeMn_database.cst 03 1023 23:34 C5T File 371 KB
. FPS example.ppf 4/21/2024 9:39 PM PPF File KR 1t i b dcrall ool 04 _07-2021 1621 ST File 402 KB
File Not Found X 1-07-2021 10:20 CST File 151 KB
The required database file [C\Projects'\PyProSim_383'PyProsim
! files\BOF_database_383.cst) not found.
specify the location of the database? w | | Database files (*.cst) b
Cancel will cancel the loading and the default Database will
be used Open Cancel
File name: | BOF Flowsheet.ppf ~| | PyPra5im File (*.ppf) z
DK | fr= g |
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Load an existing flowsheet (continued)

» Similarly, if the connected Excel file(s) is not found, the program will prompt to locate the
File(s). After pressing OK, the Excel File tool will open automatically. Press the button
Change next to the Excel File path. In the browse window, locate the Excel file and press
Open. The path to the new Excel file is now updated. Press OK to close the Excel File tool

A 4
X Change Excel Links X &5 Open e

: « v < Simula... » BOF Simulation v O Search BOF Simulation
) ) ) . ) . . C:A\Projects\PyProSir_383\PyProSim files
The File Ch\Projects\PyProSim_333'\PyProsim e i Chanoe
i - . \Data_BOF_Simulation xlsx NE! . SE
files\Data_BOF_Simulation.xlsx was not found. Organize « Mew folder =z ~ [l o
Please specify the location of the file -
MName Date modified Type Size
[=| Data_BOF Simulation_2.xlsx 01-08-2023 12:27 Microsoft Excel W... 12 KB

E P B Output_BOF_Simulation.xlsxk 01-08-2023 12:34 Microsoft Excel W... 95 KB

—
File name: | Data_BOF Simulation_2.xlsx v‘ Excel Files (*.xlsx,* x1s) ~

| Open |I Cancel
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

>

YV V V V

Modules Panel

Input Stream module
Splitter module

Equilib module

Heat Exchanger module

Using Excel Links in the modules

» Step 3: Check the modules — The Initializer

Pro

vV V V VY V VY

Using Equations in the modules
Transferring material to the next step
Changing global and local units

Manage Splitter and Equilib Process IDs
Align the process modules in the flowsheet

Save and load an existing flowsheet
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Step 3: Check the modules — The Initializer
I

T e D B o T e Loz oo e
~ Modules T e that checks in each module if all the necessary
. S - — information has been entered by the user The modules
o 4 E—— — that are not entirely initialized are listed in the Initializer
Input Stream Stream Splitter e Initialize . . 0n0 o .
T — window. Click on the Initialize button next to each listed
= module to open it and make changes where needed
sauie - HeatEr A Rearranging, adding or removing modules and
— < connections in the flowsheet, changing phase selection
%5"‘ {o or adding new elements can cause the connected
oo Ao initialized modules to become uninitialized
T Tooe @ Sometimes no changes are needed in the
uninitialized module. However, the user must still open
Mt o 5 om0 o .
WE 5 Z e and check each module listed in the Initializer window.
xceiFies | nfaizer | process Initialize All Alternatively user can automate the initialization process
1Ds

by clicking on “Initialize All” button
Press the OK button in the module to reinitialize it

Version: 2.1.8909
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet

>

YV V V V

>

Modules Panel

Input Stream module
Splitter module

Equilib module

Heat Exchanger module

Using Excel Links in the modules

» Step 3: Check the modules — The Initializer

» Step 4: Run the process flowsheet

Pro

vV V V VY V VY

Using Equations in the modules
Transferring material to the next step
Changing global and local units

Manage Splitter and Equilib Process IDs
Align the process modules in the flowsheet

Save and load an existing flowsheet
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Step 4: Run the process flowsheet

= FactProSim
m& Steps [10
~ Modules % '
=
Input Stream  Stream Splitter
» Once the flowsheet is built, the simulation can be started by clicking the button
Equiib  Heat Ex ‘run’ in the toolbar
- Amange » Once the button ‘run’ is pressed, the program first do several checks:
< {  All streams have distinct names
JMgn - Alon * All modules are initialised
~ Tooks » The flowsheet simulation will run only if these checks return no errors.
Z, /\ If some modules are not initialised or if identical stream names are found,
X E @ > the program will display a message and the simulation is aborted.
Brcelfles Initalizer - Process » Open the Initializer in the Local Controls panel to view and open the

uninitialized modules. When completed, press the button ‘run’ again

Version: 2.1.8909
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Run the process flowsheet

FFE Select Excel Sheet to Write Cutput

A <« Simul.. * DeCx Simulation
Organize - Mew folder
J’) Music Cx Mame
i=| Pictures 05 DeCx_data_new.xlsx
B videos B Outputxlsx

=, Local Disk (C:)

& O Search DeCx Simulation

Date modified

01- 1

£

lJ FJ

07-20211
09-2022 10:
-UE-ellee

-
=

M
i

File name:

Save as type: | Excel Files (*xlsx, *xls)

# Hide Folders

Cancel

Save

FactProSim

» If no errors are found, the program will prompt for
an Excel output file (default Output.xlsx) where the
simulation results will be printed

» Anew Excel file can be created or an existing Excel
file can be selected

/\ When selecting an existing Excel file, previous
calculation results will be overwritten in the worksheets

matching the names of the streams in the current
flowsheet. Other worksheets in the existing Excel file
will not be erased or modified
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Run the process flowsheet

FactProSim

...Steps 45 |.l s;45|

~ Modules LF2023_new™

[ 100 %
=

Input Stream Stream Splitter —_— - |_>
Once the Excel Output file is selected, the simulation of the flowsheet starts
During run, all functionalities of the panels and the flowsheet workspace are
not available (no editing possible)

stee

-

The only available button during run is the Stop button

The progress bar in the toolbar indicates the progress of the simulation (i.e.
number of completed steps)

/\ Depending on the size of the flowsheet and the number of Excel links,
it can take a moment for the 1st step to be completed
When the simulation is completed, a message is printed on screen

| StEEJL‘
Wersion: 2.1.6909 4] Lk

Simulation Complete, please look at the Output file for results

A4
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Error during run

*
. If the program encountered an error during
Proces 2 e o readten il ARG the Equilibrium calculation, the program wil
Stopping the simulation. Please look at Error-Lag for errors File Home ahare warn the user Wlth a message bOX and StOp

€« >vr8 Rl the simulation

Mame

B Error-Log.txt
. Ll:lg Jet |

File Edit Format Wiew Help

7B Outputxise "2 The conditions entered in the
meut seee €QUIlIDrium calculation can be found in
the file Log.txt. Look for the last

File Edit Format Wiew Help

Time Step: 1

T = 1600 ey - ;
B » - 1.t EQuilibrium calculation

Input Stream Initialization of: Input V =0 du:

Error number: 385 STREAM CONSTITUENTS AMOUNT/gram  TEMPERATURE/C  PRESSURE/atm STREAM

<e(Spinel)#l> is not a system component

The error appeared after a call of "TOINSC" SE— e Ltent) Lseooto2 o0 looeoros 1

Mn/gas_ideal/ 8.5880E-82 1600.00 1.0680E+80 1

Fquilib Calculation of 2 o st/ Soooeeo: 1000 Looootico 1

Froor BN 05 een comonent Error-Log.txt, located in the same folder 2.7 ovooce0  leoooe  Looooroo 1

Tre error sppeared sfeer s a1l of ansc: | s the output file (Output.xlsx), gives R AT . A Moo B oo B
— information on the error. Look forthe last [f.x 3" sea 0 e
[
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Description of the program

> Overview of the main window and commands in the Toolbar

» Step 1: Create and load a database file

» Step 2: Build the Process Flowsheet
» Modules Panel

Input Stream module

Splitter module

Equilib module

YV V V V

Heat Exchanger module

» Using Excel Links in the modules
» Step 3: Check the modules — The Initializer
» Step 4: Run the process flowsheet

» Step 5: View the Results (Output Excel File)

Pro

vV V V VY V VY

Using Equations in the modules
Transferring material to the next step
Changing global and local units

Manage Splitter and Equilib Process IDs
Align the process modules in the flowsheet

Save and load an existing flowsheet
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Step 5: View the results — Excel Output file

Output2.xlsx - Excel Sign in &=
Page Layout Farmulas Data Review View Help D Tell me what you want to do

e X Arial I == * General - | [z Conditional Formatting~ &= Insert ~ 2 - 57~

- Itﬁ Eg - = == - 1. 05 s [dFormat as Table - EXDelete ~ [¥]~ P -

aste - LR L - - | — e

. B I U S O A €S 3= - G0 9 [24 Cell Styles ~ =1 Format - -
Clipboard Font Fa Alignment Fa Mumber Styles Cells Editing L
N20 - S <

A B C D E F G H J -
1] Reaction: 2
2 Time Temperature [C] DELTA Cp [J.K-1] DELTAH[J] DELTA S[J.K1] DELTAG[J] DELTAYV [dm3J]
31 1500 -13.5391594  265499.8601 §5.72284892 120779.0093 104 2216861
4 | 2 1500 3.00021E-08 -0.00433197 -1.39163E-06 -0.0018644  -1.73285E-06
51 3 1500 3.87014E-08 3.31013E-13 1.97796E-16  -1.97086E-14 4 26708E-16
6| 4 1500 3.09611E-08 2.65079E-13 1.568388E-16 -1.57673E-14 3.41404E-16
7| 5 1500 2.47689E-08 212066E-13 1.26712E-16 -1.26135E-14 2.73024E-16
8| 6 1500 1.98151E-08 1.69522E-13 1.01295E16 -1.0091E-14 2.18475E-16
9| 7 1500 1.58521E-08 1.35657E-13 8.10591E17 -B.0V282E-15 1.7478E-16
10, & 1500 1.26817E-08 1.086E-13 6.48893E-17 -6.45805E-15 1.39809E-16
1) 9 1500 1.01453E-08 B.6V284E-14 5.18256E-17 -5.16B36E-15 1.11831E-16
12, 10 1500 6.11626E-09 6.95267E-14 4 15418E-17  4.13319E-15 8.94551E-17
13
ot The results in the Excel output file are organised in several
16 worksheets:
+ Resction nformation Dot 1 | owpuz |1 The worksheet Reaction Information provides a summary of the

Ready

: equilibrium calculation for each Equilib module at each step
FactProSim




View the results — Excel Output file (continued)

S

Output2.xlsx - Excel Sign in =
Insert Page Layout Formulas Data Review View Help Q Tell me what you want to do
s X Cut oo “Jaa s el — O . ab < : P e s o 2 AutoSum ~ A
D E‘@ o Arial 10 A A == % &% Wrap Text General = [_;74 Ej =5 EBX E!j F',||- ZY p
Paste S Pt i (9 JER vl === | == Sl B 4 <0 00 Conditional Formatas Cell Insert Delete Format - Sort & Find &
s ~ Format Painter Sl == ? - A === 82 Merge&Center % 2 et Forma|ttling' Table~ Styles~ v v v & Clear~ Filter ~ Select~
Clipboard I”.. Font G Alignment [ Number I Styles Cells Editing
Al ; Je
A B C D = E G H | J K [ M N 0 P Q R | S (TR u
1 | Fe-liq ‘
2 Time  Temperatu Amount (cFe (g/g) Al(g/g) C(g/g) Cal(glg) Mn(glg) Ofg/g) Si(g/g) Mg (g/g) MgO (g/g) CaO (g/g) AlO (g/g) SiO (g/g) MnO (g/g) AI20 (g/g) Fe (g/g) Mn (g/g) Ca(glg) Si(glg) Al(¢
3 1 1600 40 099786 3.87E-05 0.0003 0 0.0017 9.14E-06 9E-05 0 0 0 211E-06 4.55E-09 267E-07 27E-08 099786 0.0017 0 9E-05 \
4 2 1500 31.99972 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0997869 0.0017 0 9E-05 3%
5 3 1500 2559978 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0.997869 0.0017 0 9E-05 3.8
6 | 4 1500 2047982 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 168E-07 242E-08 0997869 0.0017 0 9E-05 35
7| 5 1500 16.38386 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 164E-06 266E-09 1.68E-07 242E-08 0.997869 0.0017 0 9E-05 35
8 | 6 1500 13.10709 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0997869 0.0017 0 9E-05 3£
9 | 7 1500 10.48567 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0.9973869 0.0017 0 9E-05 3.4
10 | 8 1500 8.388535 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0997869 0.0017 0 9E-05 3.4
1| 9 1500 6.710828 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0.997869 0.0017 0 9E-05 3.5
12 | 10 1500 5.368663 0.997869 3.45E-05 0.0003 0 0.0017 5.34E-06 9E-05 0 0 0 1.64E-06 266E-09 1.68E-07 242E-08 0997869 0.0017 0 9E-05 3.5
13 |
14 |
15|
16 |
3 .
o — | ~ 2.The other worksheets correspond to each Stream module in the
| Reaction Information Products 1 Products 2 |) Output 1 :
| L products 1 | > *' flowsheet (the worksheet being named after the Stream). Each worksheet
Ready

phase in the Stream, and composition of gas and solution phases
selected (both species and elemental)

contains, for each step, the calculated temperature and amount of each

If

FactProSim
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