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Simula¢ao de processos - Iniciando o uso do DWSIM

Acesse o site: http://dwsim.inforside.com.br/wiki/index.php?title=DWSIM
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Installers
« DWSIM Simulator Plus v5.8 Update 10 Build 7368 for 32/64-bit Windows 7/8/10 (release date: March 04, 2020)

» (Awesome Supporter exclusive download) &

= (readmeichangelog)d

The Plus package is a convenience installer containing DWSIM v5.6 Update 10 for 64-bit Windows plus all plugins and add-ins for Awesome Supporters. It also contains a
poriable Python 3.6.8 installation automatically referenced by DWSIM to run python scripts when using the Python.NET interpreter.
« DWSIM Simulator v5.8 Update 10 for 32/64-bit Windows 7/8/10 (release date: February 21, 2020)
s (free download)
« (readme/changelog) &
« DWSIM Simulator v5.8 Update 10 for 64-bit Linux (release date:
 (free download) @ Clicar para baixar a ultima versao free disponivel.
» (readmefchangelog)d
« DWSIM Simulator v5.8 Update 10 (Cross-Platform Ul) for 64-bit macOS (reiease date: February 21, 2020)

= (free download) &
» (readme/changelog)&
« DWSIM Simulator v5.8 Update 3 (Classic Ul) VirtualBox VDI Image (release date: October 24, 2019)
s (All Patrons download) &
o {readmei/changelog) &
« DWSIM Simulator v5.7 Update 13 (Classic Ul) for 64-bit macOS§ (release date: July 158, 2019)

« This version doesn't run on macOS Catalina.
« (All Patrons download) &
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SOURCEFORGE

Open Source Software Business Software

E SERVICOS DA_
<) peauenas IMPLEMENTACAQO
04 eurresas  AQ SUPORTE.

Clicar na caixa verde para download
da ultima versao.

[ Files

DWSIM - Open Source Process Simula... BRI EathE

Simulate chemical processes using advanced thermodynamic models d own | Oa d S d asuam é q u | na.
Brought to you by:

Summary Files Reviews Support Mailing Lists i i Donate & Tickets Code (GitHub) [

DWSIM bin v38u10 setup winfwinSwin10 &4bit.ee (138.3 MB)

Download Latest Version g‘

Home / DWSIM

J Parent folder




[REEITE

@ DWSIM_bin_vﬁﬂﬁ'lﬂ_setup_win?winﬂwin'l 0_6dbit
= S )

Installer Language

e Please select a language.

Simula¢ao de processos — Instalando o DWSIM

L] 3042020 TZ:45 Aplicativo 135570 KB |

Clicar no arquivo executavel baixado
e seguir as orientacdes de
instalacdo.

@ Instalagdc do DWSIM 5 5.8 Update 10 - s

Bem-vindo ao Instalador do DWSIM 5 5.8 Update 10

O instalador guia oce durante a instalacdo do DWSIM 5 5.8 Update 10,

Seguir com os passos da Instalacao.

Cligue em Praximo para continuar,

Nullsoftinstall System v3.04 guim'mf Cancelar 9
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@ Instalagdo do DWSIM 5 5.8 Update 10 = >
Escolher Componentes

Escolha quais fun VSIM 5 5.8 Update 10 quer instalar.

Marque os componentes que yoce quer instalar e desmargue os componentes que yocé N&o-quer
instalar. Cligue em Préximao para continuar.

Selecionar todos os componentes
para instalar.

Seledone os componentes a DWSIM
instalar:

ChemsSep 8. 14
CAPE-QOPEM Type Libraries
_f.- Register Type Libraries
Espaco necessario: 484.8 MB

Nullsoft Install System v3.04 _| < Voltar ["] Préxima > _-
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Lkl TR 0 S VR S S Sy AP JNL) SO I Sty | e

@ Instalagdc do DWSIM 5 5.8 Update 10 —

Instalando

Por favor espere enguanto ¢ IM 5 5.8 Update 10 e o inztalado.

an‘\AppData'Local\Templi

ot e e e b Seguir com os passos da Instalac3o.

arsidelan\AppData'Local\D

Criar atalho

Criar atalho \Start Menu'\Program

Criar atalh ! ) ing \Mi ft \Start Menu\Program:

Criar pasta: \

Criar atalho i i \start Menu'\Program
i tart Menu'\Program:

Nullsoft Install Syster v3.04 T <yoiiar [ eramo>- | _-
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1 ChemSep 8.14 LITE Setup
License Agreement

Flease review the license terms before installing ChemSep &, 14 LITE.

Press Page Down to see the rest of the agreement.

ChemSep (TM) LITE License
Copyright © 1989-2019 Harry Kooijman and Ross Taylor
THE ACCOMPAMNYING SOFTWARE IS PROVIDED UNDER. THE TERMS OF THIS CHEMSEP
LICEMSE {"AGREEMEMT 7. AMY USE, REPRODUCTION OR. DISTRIBUTION OF THE
SOFTWARE COMSTITUTES RECIPIENT'S ACCEPTANCE OF THIS AGREEMEMT,

Permission is granted by the suthors to use the software for any
purposes, induding commercial uses, as long as an acknowledgement

If you accept the terms of the agreement, dick I Agree to continue, You must accept the
agreement to install ChemSep 8. 14 LITE.

= LITE Ye

cmce

Aceitar alguns passos...

12
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{ ChemSep 2.14 LITE Setup — x
Choose Users
Choose for which users you want to install ChemSep 8. 14 LITE. —[

Select whether you want toinstall ChemSep 8. 14 LTTE for yourself only or for all users of this
computer, Click Mext to continue.

(@) Install for anyone using this computer

() Install just for me

Chemsep LITE Yersion &.14 —

Seguir com os passos da Instalacdo.
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@ Instalagdo do DWSIM 5 5.8 Update 10 —

Completando a instalacao do DWSIM 5 5.8 Update
10

0 DWSIM 5 5.8 Update 10 foi instalado-no seu computador.

Cligue em Conduir para fechar o instalador,

Concluir.

Wisit DWSIM website for tutorials, guldes and additional help

Nullsoft Install System v3.04 ' Conchir aT
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O software DWSIM possui duas interfaces distintas:
1. The Classic Ul (User Interface);
2. Cross-Platform Ul

A interface cladssica é baseada em Windows Forms
graphical class library (link), que foi utilizada desde as
primeiras versdes do DWSIM. A estrutura Windows Forms
graphical library foi criada especificamente para aplicacoes
em Windows, por isso essa interface pode ser um pouco
mais estavel nestes tipo de Sistema Operacional, quando
comprador com Linux ou MacOS.

A interface Cross-Platform Ul é baseada na biblioteca
chamada de Eto.Forms (link), que é uma cross-platform
graphical class library, que suporta Windows, Linux, macOS e
alguns outros sistemas operacionais de celular.

Essa interface foi criada usando a linguagem C#. No
Windows, essa Ul roda sob Windows Presentation
Foundation, por isso pode ser um pouco mais instavel em
alguns momentos.

Devido a maior facilidade de utilizacao e presenca de muitos guias fundamentais para simulagdes iniciais, iremos utilizar a interface
Cross-Platform Ul. Porém, caso haja alguma instabilidade, pode ser utilizada a interface classica. Os termos e campos sao bastante
semelhantes, as diferencas sao basicamente em estética e diagramacado, ndo em conceito.

16



Simulagao de processos — Iniciando o DWSIM

Clicar no icone adicionado a area de trabalho.

Caso nao tenha sido criado o item, pesquisar
DWSIM no menu de pesquisa do Windows e
abrir DWSIM (cross-platform Ul). Essa
interface € mais intuitiva e indica para
primeiras simulagdes.

17



Simula¢ao de processos - Iniciando o uso do DWSIM

& DWSIM Launcher

File Help

i Open Simulation ‘
® * . .
=e New Simulation

‘ ' Global Settings ‘

I Become a Patron

Recent Files | Samples | FOSSEE Flowsheets | Recent Folders

MName Date DWSIM Version Operating System

Esta é a interface inicial da Cross-
Platform Ul do DWSIM.

Como vamos iniciar uma nova
simulacao, clicar em New Simulation.

Caso nao seja a primeira vez, basta abrir
um simulacdao existente em Open
Simulation.

Ha também uma interface chamada de
Classic User Interface. As
funcionalidades sdo as mesmas, mas os
icones e diagramacdo sdao um pouco
diferentes.

18
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Simulagao de processos - Iniciando uma simulagao no DWSIM

{# simulation Setup Wizard

Simulation Setup Wizard

Welcome!

Welcome to the Simulation Setup wizard. In the next steps you'll be able to configure the main simulation settings using a simplifed approach.
You can close this wizard at your will. Many other (advanced) settings can be configured by using the appropriate editors, which can be found in
the ‘Setup’ menu item.

Click 'Next' to continue,

Click 'Next' to continue,

20



Simulagao de processos - Iniciando uma simulagao no DWSIM

(& Simulation Setup Wizard »

Step 1 - Add Compounds

Select the compounds to add to the simulation. If your compound is not on the list, you can create and add a new one
using the Compound Creator Wizard (‘Setup’ > "‘Compounds’ » ‘Compound Tools' > ‘Compound Creator Wizard').

‘Simulation Compounds
Check compounds 1o add them to tha simulation, unchack 1o remove.

Ta commit the changss, select another table cell o press ENTER after checking/unchecking the compound. You may have to double-click an the checkbox in order 1o change its state
{checked/unchecked). 2 & 3 i _ i

Mumber of compounds available: 1346

Search !_fpearch by Name, Formula, CAS ID or Database (press ENTER to search) |

Click to view properties of the selected compound

Load and add compounds to the simulation from JSON files

Order Compounds By
Added Compound Tag Formula CAS Number Database
(1Z3D-Cycloocta-13-Diene C8H12  1700-10-3  ChEDLThermo é
(36)-Penta-1,3-Diene C5H8  2004-70-8  ChEDL Thermo
(E}-1.2-Dichlorosthene C2H2CI2 156-60-5  ChEDL Thermo
(E}-1-Bromanylprop-1-Ene C3H3Br 390-13-8 ChEDL Thermo
(E}-3-Methylpent-2-Ene C6H12  616-12-6  ChEDLThermo
(E)-But-2-Enal C4H6O 123730  ChEDL Therme
(E}-But-2-Enenitrile C4HSN 627-26-0  ChEDLTherme
(E)-But-2-Enoic Acid C4H602 107-93-7  ChEDL Thermo
(Z)-1,2-Dichloroethene C2H2CI2 156-58-2  ChEDL Thermo
(Z)-3-Methylpent-2-Ene C6H12 922-623  ChEDL Thermo _
ﬁ N D, 3L Y ] | T ALICN] 1100 T8 T FChED Thhow i

Click 'Next' to continue. Cancel | | Previous | Next




Simulagao de processos - Iniciando uma simulagao no DWSIM

Search water

View Properties

|

Click to view properties of the selected compound I

Load and add compounds to the simulation from JSON files l

Load from JSON

I

Crder Compounds By Default{4s Added)

2]

Added Compound Tag Formula CAS Number Database
HOH f732-185  Chemb5ep

[ HeawvyWater D201 7789-20-0  CoolProp

Selecionar “Water” e avancar em “Next”.
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Atencao

* The program is making assumptions of which the user
may not be aware. This is particularly true of the choice
of thermodynamic property correlations, for which the
program’s delault values are most often used.

* Different property correlations may give drastically dif-
ferent computational results; it is not always easy to
determine which result is the best.

* The best computer-aided result may be inferior to the
result of a classical graphical method that utilizes a
more accurale representation of the thermodynamic prop-
erties.

Nevers, N.; Seader, J.D. (1992)

Three major findings
This survey revealed three major issues that require

attention in using simulations:
1. correctly predicting vapor/liquid equilibrium (VLE)
2. having the simulation match plant data
3. applying graphical techniques to troubleshoot
simulations.
Kister, H. Z. (2002)

-
Finding good values

for inadequate
or missing physical
property parameters

is the key to a

successful
simulation. And

this depends upon
choosing the right
estimation methods.

Eric C. Carlson,
Aspen Technology, Inc.

Carlson, E. C. (1996)

24
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(ki simulation Setup Wizard

Step 2 - Process Model details

Configure process model details.

Process Details

Check/unchack boxes according to your process charateristics and DWSIM will choose the best thermodynamic model setup for your simulation,
Please check the minimum amount of boxes as possible, avoiding redundancy and/or incompatible items.
If you prefer to setup the Property Packages manually, close this wizard and go to "Setup’ » 'Basis'.

General Information

[ My process can be modeled using the ldeal Gas law for vapor phase and ldeal Solution Theory for liquid phase
[ My process deals with hydrocarbons only

[C| My process has hydrocarbons and Water at higher pressures

__| My process has polar chemicals

] My process deals with a refrigeration cycle

[¥| Thisis a single Water/Steam simulation

[C] I'm simulating a process which involves aqueous electrolytes

O desenvolvedor do Software entende
que a etapa de definicdo do modelo
termodinamico é de suma importancia
para o resultado da simulacdo e ja solicita
algumas informagdes acerca da simulagao
gue iremos realizar.

No nosso caso, sera uma simples
simulacdo com 4agua e vapor. Entdo

marcaremos apenas este item.

Em outras simulagdes, utilizaremos as
demais opgoes.

25



Simulagao de processos - Iniciando uma simulagao no DWSIM

i Simulation Setup Wizard X

Step 3 - Other Settings

Configure miscellaneous simulation settings.

Simulation Name
The simulation name will be used for report identification and file name during saving.
System of Units.

‘Select the System of Units to be used on this simulation.
System of Units Sl

Number Formats

General
Select the formatting scheme for. general numbers.

Compound Amounts

Setect the formatting scheme for compound amounss in Materal Stresmreports.

Click 'Finish' to close this window and start building your process model. Cancel Previous: | | Finish |

26
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[i[ MNew Flowsheet
File. Setup Objects Solver Tools Utilities Plugins: View Help

B 1m.. +[@ o000 m# EHesaddddsz &8

Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulation

{if you've configured the simulation using the Setup Wizard, skip to Step 3)

1. Select Compounds to add to the simulation ('Setup’ = 'Compounds’)

2. Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

3. Add Unit Operations to the Aowsheet ('Objects > "Add New Simulation Object’)

4. Add Material and Energy Streams to the Flowsheet ('Objects’ = "Add Mew Simulation Object’)
5. Select an object to display its editing panels on the Object Editor area.
6.
7.
L]
9.

. Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ tab)
. Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)

. Run the simulation (press F5)
. To view the simulation results, go the "Results’ tab and select an object on the fist.

Useful shortcuts
ALT + Double-click on selected object: view results
CTRL + Double-click on sefected object: debug object

Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

S1UELEE Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids  User Models

=P

Energy Stream Material Stream

Logical Ops  Cther

= x

Esta sera a nossa interface de
modelagem e simulagao.

Na aba de Flowsheet é apresentada
uma sequéncia de configuracao
padrao, semelhante a que ja
apresentada em slide anterior.

Log Panel

27
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& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

5= +[@ ecao mi# Hesamddds &8
Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulation

{If you've configured the simulation using the Setup Wizard, skip Io =

Tradicional bot3o de “Salvar”

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

Add Unit Operations to the Aowsheet ([Objects’ = "Add New Simulation Object’)

Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)
Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel

28
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& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

B g@.- +[@ 00ae s EHesadddss &8&

Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulatio

(i you've configured the simulation using the Setup Wizard, skpto-Sien

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’) . .~

Add Uit Operations to the Aowsheet (Objects > "Add New Simulation Object’) Deﬂ N |§a O d e CO m po N entes
Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)

Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel

29
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5 Compounds — O

Simulation Compounds | Compound Tools

Simulation Compounds
Check compounds to add them to the simulation. unchack to remove.
To commit the changes, select another table cell ar press ENTER after checking/unchecking the compound. You may have to double-click on the checkbox in order to change its state (checked/unchecked).

Mumbzr of compounds available: 1346

Search Search by Name, Formula, CAS ID or Database (press ENTER to search)

Click to view properties of the selected compound I View Properties. ‘
Load and add compounds to the simulation from JSON files [ Load from JSON ‘
Crder Compounds By l Default{As Added) - |
Added Compound Tag Formula CAS Mumber Database

Water HOH ¥732-18-5  ChemSep I

[l (1Z30-Cycloocta-1,3-Diene C8H12 1700-10-3  ChEDL Thermao E

[C]  (3B)-Penta-1,3-Diene C5Ha 2004-70-2  ChEDL Thermo

] (E})-1,2-Dichloroethene C2H2CI2  156-60-3 ChEDL Thermo

[C]  (B)-1-Bromanylprop-1-Ene C3HSBr  590-15-8 ChEDL Thermo

O (E)-3-Methylpent-2-Ene CeH12 B816-12-8 ChEDL Thermo

[ (B)-But-2-Enal C4H6O  123-73-9 ChEDL Thermo

[l (E)-But-2-Enenitrile C4HIN  627-26-0 ChEDL Thermo

[C]  (E)-But-2-Enaic Acid C4He02  107-93-7 ChEDL Thermo

[ (2)-1,.2-Dichlarsethene C2H2ClR2  156-59-2 ChEDL Thermo

13
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& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

1. @ ecae m# Hesaddddz &&

Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulation
{If you've configured the simulation using the Setup Wizard, skip To

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)
Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

Y
Add Uit Operations to the Aowsheet (Objects > "Add New Simulation Object’) Deﬂ N |§ao d 0 m odelo

Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

. N .
Select an object to display its editing panels on the Object Editor area. t rm dln ml
Connect unit operation blocks to streams (sefect object, go to Object Editor and sefect the "Connections’ taly) e o a CO.
Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)
Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

(& Simulation Basis - O X
Thermodynamics | Reactions |
Property Packages
Add New Property Package [ Select an jtem... =, |
Added Property Packages
Steam Tables (APWSJFOT) (1) 4——m— [ Edit || Advanced ||  Remove |

Flash Algorithms

VLE)' algorithmy satisfies the requirements of most Vapor-Liquid Equilibsiz systems

Add New Flash Algorithm

Added Flash Algorithms

Select an item... - ‘

Nested Loops (VLE) (1)

Edit

| I Remave |

Como ja informamos que sera
apenas uma simulacdo com agua
e vapor, ja foi preenchido com o
IAPWS-IF97.

The International Association for
the Properties of Water and
Steam. Mais detalhes:
http://www.iapws.org

32
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& Edit 'Peng-Robinson (PR) (2)' (Peng-Robinson (PR))

il Interaction Parameters i General Settings

Liquid Phase Density

Calculation Method
[¥] Correct Experimental Data for Pressure

@: Use Peneloux Volume Translation Coefficient (PR/SRK EOS only)

Liquid Phase Viscosity

Rackett and ExpDatz = |

Calculation Method | ExpData et |
Mixing Rule | MoleAverage = |
[¥] Correct Experimental Data for Pressure

Fugacity Calculation

Vapor Phase Fugacity Ideal

Solid Phase Fugacity
[¥] Solid Phase: Use Ideal Liquid Phase Fugacities

Liquid Phase: Use Poynting Correction Factor

Enthalpy, Entropy, Cp and Cv

FremLiquidFugacity = |

Calculation Method

Other

LeeKesler

Ignore Missing UNIQUAC/NRTL Interaction Parameters
[ ignore Maximum Salinity Limit {Seawater Model only)

Ignore Vapor Fraction Bounds (Sour Water Model only)

Alguns pacotes termodinamicos
possuem configuracdes extras
para possibilitar um maior
controle pelo usuario para tornar
os cdlculos mais precisos ou
validar com valores reais.
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Simula¢ao de processos - Iniciando o uso do DWSIM

: Corfigure Property Package (UMIFAC-LL (4)) [UNIFAC-LL]

Configure Preperty Package (UNIFAC-LL (4]) [UNIFAC-LL]

Component H20

34
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Simula¢ao de processos - Iniciando o uso do DWSIM

Flash Algorithms

(& Simulation Basis - O X
Thermodynamics | Reactions
Property Packages
Add New Property Package [ Select an jtem... =, |
Added Property Packages
Steam Tables (IAPWS-IF97) (1) Edit || Advanced ||  Remove |

Add New Flash Algorithm

Added Flash Algorithms

|. Select an item... > |

Nested Loops (VLE) (1)

Edit | | Remave |

]
o

o
)

Também ja foi definido o algoritmo
de cdlculo de Flash.

Deixaremos o default Nested
Loops, maiores detalhes podem
ser obtidos no Smith and Van Ness:

SMITH, J. M.; VAN NESS, H.;
ABBOTT, M. Introduction to
Chemical Engineering
Thermodynamics. 7t ed. Mcgraw-
Hill, 2005.

As orientacBes em relagao ao uso
destes algoritmos esta
apresentada no slide a seguir.
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Notas sobre os algoritmos de flash

Os algoritmos de flash sdo responsaveis por determinar as condi¢cdes de equilibrio termodinamico de misturas a
determinadas pressdes, temperaturas e composicao.

Alguns algoritmos tem maior precisao para equilibrio liquido-vapor em duas fases, outros para equilibrio liquido-sélido.
Enquanto a quantidade de fases aumenta, o tempo e a capacidade de processamento do calculo aumentam e a
confiabilidade dos resultados tendem a diminuir. Por isso existem algoritmos para diferentes situacdes, como descrito a
seguir.

Nested Loops (VLE — Vapor-Liquid Equilibrium): recomendado para a grande maioria dos equilibrios liquido vapor.

Nested Loops (VLLE — Vapor-Liquid-Liquid Equilibrium): recomendado quando a fase liquida pode ser imiscivel, formando
duas fases liquidas distintas em equilibrio com vapor.

Inside-out (VLE/VLLE): recomendado para simulacGes de Petréleo com muitos pseudocomponentes. A opcao de 3 fases pode
ser utilizada quando se esperara a formacdo de agua livre.

Gibbs Minimization (VLE/VLLE): recomendado para sistemas quimicos mais complexos e pouco conhecidos.

Nested Loops for Eutectic Solid Systems (SLE-E): recomendado para sistemas Eutéticos (onde ha equilibrio entre duas fases
solidas, como ligas metalicas ou soldas metalicas, por exemplo.

Nested Loops for Solid Solutions Systems (SLE-SS): recomendado para sistemas de solucdo sélida. A diferencas do sistema
eutético esta na estabilidade e homogeneidade da estrutura metalica.

Nested Loops (3-phase immiscible VLLE): recomendado para sistemas com uma fase imiscivel em qualquer condi¢do, como
por exemplo agua e 6leo. O primeiro componente selecionado na lista de componentes chave sera o imiscivel.

O DWSIM permite que sejam utilizados multiplos algoritmos de flash para uma mesma simulacao. =



ﬂ| B Compounds

. Basis

Alt+C

{li Operacéies Unitarias [C:\Users\delan' OneDrive\Documentos\ UFBA\ENG438 - Simulacic\Simulagte
File | Setup | Objects Sclver Tools Utilities Plugins Wiew Help
1

Simula¢ao de processos - Iniciando o uso do DWSIM

:_i = & = 7 = of 4 =
Alt+B Material Streams 5§
i .o Flowsheet Settings < Aft=tw
F'r::npi . Global Settings Alt+G
L
System of Units
1D  System of Units sl
i Bsell .'"‘:E.-TJ.:'.-:I"’ of Units to be used on this amulaton
Edit System of Units
ouf Create New System of Units
ol

Mass and Energy Balances

Edit Selected

Create New A/l/

m\

-

Vamos definir um padrdao de
unidades que comumente sao
utilizadas na industria.

Clicar em  setup>Flowsheet
Settings.

Criar um novo set de unidades.
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4 Edit System of Units

I l l-ﬁ |-||

Name Padiéo Inddstria

' Units
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

PE. +[@ ®0a0 ma EHesadddds &8

Object Editors (210258 Material Streams. Spreadsheet Charts  Script Manager  Results

How to create and run a new simulation
{If you've configured the simulation using the Setup Wizard, skip to Step 3

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

Add Uit Operations to the Aowsheet (Objects > "Add New Simulation Object’) Zoo m.
Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)

Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help
B 1:m.. oG 0000 m# Hesaddddsz &8

Object Editors (30028 Material Streams Spreadsheet Charts  Script Manager Results

How to create and run a new simulation

{If you've configured the simulation using the Setup Wizard, skip to STep

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’) " ” . ~
Add Uit Operations to the Aowsheet (Objects > "Add New Simulation Object’) Exec uta/ ROd a a S| m u |ag:a o .
Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)

Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

T c0Q0 mE EHEesaTadas &&

Object Editors ial Streams  Spreadsheet Charts  Script Manager Results

How to create and run a new simulation
(If you've configured the simulation using the Setup Wizard, skip to Step 3)

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)
Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)
Add Unit Operations to the Aowsheet ([Objects’ = "Add New Simulation Object’)

. e
Grids na parte de tras do
Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)
Select an object to display its ediling pancis on the Object Editor area. am b |e nte d e S| mu |a§§o

Connect unit operation blocks to streams (sefect object, go to Object Editor and sefect the "Connections’ taly)
Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)
Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

B g&.. » ccae mE HasaTadas &&

Object Editors Material Streamz dsheet Charts Script Manager Results

How to create and run a new simulation
(If you've configured the simulation using the Setup Wizard, skip to Step 3)

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’) .
Add Uit Operations to the Aowsheet (Objects > "Add New Simulation Object’) Fe r‘ra m entas d e aJ u Ste
Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area. estéti Co .

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)

Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

| > 00 R O

Object Editors Material Streams Spreadsheet

cript Manager Results

How to create and run a new simulation
(If you've configured the simulation using the Setup Wizard, skip to Step 3)

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)
Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)
Add Unit Operations to the Aowsheet ([Objects’ = "Add New Simulation Object’)

_ ) _ _ Inspetor de ajuda nas
Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’) g ~ . ~
Select an object to display its editing panels on the Object Editor area. Conflgu ragoes da SImU|agaO,

Connect unit operation blocks to streams (sefect object, go to Object Editor and sefect the "Connections’ taly)
Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)
Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

T ccae miE HasaTadas &&

Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulation
(If you've configured the simulation using the Setup Wizard, skip to Step 3)

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)
Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)
Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel

Add Uit Operations to the Aowsheet (Objects > "Add New Simulation Object’) — Pa rte gréf|ca p r| n C| pa | .
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Simula¢ao de processos - Iniciando o uso do DWSIM

[i[ MNew Flowsheet
File Setup Objects Solver Tools Utilities Plugins WView Help

T ccae miE HasaTadas &&

Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulation
(If you've configured the simulation using the Setup Wizard, skip to Step 3)

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

Add Unit Operations to the Aowsheet ([Objects’ = "Add New Simulation Object’)

Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)

Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Run the simulation (press F5)

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.

Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object
Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

S1UELEE Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids  User Models

= =P

Energy Stream Material Stream

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ tab)

= x

Log de mensagens.
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Simula¢ao de processos - Iniciando o uso do DWSIM

& New Flowshest w4 =
File Setup Objects Solver Tools Utilities Plugins WView Help

B g&.. » ccae miE HasaTadas &&

Object Editors Material Streams  Spreadsheet Charts Script Manager Results

How to create and run a new simulation
(If you've configured the simulation using the Setup Wizard, skip to Step 3)

Select Compounds to add to the simulation (‘Setup’ = 'Compounds’)

Add at least one Property Package and one Flash Algorithm ('Setup’ = 'Basis’)

Add Unit Operations to the Aowsheet ([Objects’ = "Add New Simulation Object’)

Add Matenal and Energy Streams to the Flowsheet ('Objects’ > "Add New Simulation Object’)
Select an object to display its editing panels on the Object Editor area.

Connect unit operation blocks to streams (sefect object, go to Object Editor and select the "Connections’ taly)

Edit properties of the upstream Material Streams and all Unit Operations (select object, oo to Object Editor, select the 'Properties’ ta
Run the simulation (press F5)

Palheta de Operacgdes
Unitarias.

P R A I

To view the simulation results, go the "Results’ tab and select an object on the list.
Useful shortcuts

ALT + Double-click on selected object: view results

CTRL + Double-clck on sefected object debug object

Double-ciick on blank area: zoom flowsheet to fit window
Mouse wheek zoom in/out

Object Palette

1B Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids User Models  Logical Ops  Other

= =P

Energy Stream Material Stream

Log Panel
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Simula¢ao de processos - Iniciando o uso do DWSIM

(ki ENG438 Primeiros passos [\ Usershdelan\ OneDrive\ Documentos\ UFBA\ENG438 - Simulagio\Simulagées\Primeiros passos.dwxmz] b2 X
File Setup Objects Solver Tools Utilities Plugins: View Help
B iE.. »& €0ad M Wessgdddas 5
Object Editors Material Streams  Spreadsheet Charts Script Manager Results
011 = MS-006 x PUMP-002 = COUO-012 =
Connections | Properties | Results | Appearance | 3
Object Connections Editor -
Inlet Entradd] - =38 w R .
Dt " - _ Basta clicar, arrastar e
E 5 - . .
IR comecgar a brincadeira...

Object Palette

Streams WEEAATELEGENLELR Separators  Mixers/Splitters  Exchangers Columns  Reactors Solids  User Models  Logical Ops  Other

LR -~

Orifice Plate  Piping Segment Valve

o

Pump lTlljrbine)

Log Panel

[06/04/2020 15:33:47] Backup file successfully saved to 'C:\Users\delan\Documents\DWSIM Application Data\Backup\Primeiros passos.dwxmz'.
[06/04/2020 15:35:35] Connected Entrada to X-013.
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Simula¢ao de processos — Correntes de processo

Sy 1

O que é e para que sevem?



Simula¢ao de processos — Correntes de processo

TR ] - (B (L [ . ] [

Object Palette

Bii=-TGe Pressure Changers  Separators Mixers/Splitters

= =

Energy Stream Material Stream

Exchangsrs Columns Reactors Sclids User Models Logical Ops  Other

Clicar e arrastar para o flowsheet.

Material Stream Details

Status Active
Fornecimento dos dados das correntes de entrada: Name Corrente de entrada
Compound Amount Basis Mass Fractions hd I__}
. Te m pe ratu ra Safect the basis to dizplay compound amoun:s in floating tabies. if enabled L ...
~ Pro Package
. Pressdo ey
. Vazﬁo Property Package | Steam Tables (IAPWS v]
.~ Flash Algorithm I Nested Loops (VLE) [ = |
. Composigao

G=V-(N+E)

State Specification

Specified Variables

wilf be calculated

= Temperature/Pressure (TP)

mpersture of the siream i th

Temperature/Pressun »

Temperature/VaporFraction (TVF)
Pressure/NMaporFraction (PVF)
Pressure/Enthalpy (PH)
Pressure/Entropy (P5)

'bject Palette

Pressure Changers Separators




Object Palette

Streams Q=i Re Ll Separators  Mixers/Splitters  Exchangers Columns  Reactors  Solids  Use

Centrifugal
Pump

Simulacao de processos — tubulagoes com perda de carga

-

Corrente de entrada i

Fornecimento dos dados:
« Incluir correntes de entrada e saida

_ - Incluir uma corrente de energia
Clicar e arrastar para o flowsheet.

Corrente de entrada * PIPE—DD'l % | Perda para o ambiente =

Thermal Profile I Results | Appearance

Connections | General | Hydraulic Profile

Object Connections Editor

Compressor Expander Orifice Plate  Piping Segment Valve Inlet Corrente de entrada = e I
. - - PE-001
(Turbine)} Outlet Saida do Pipe = Corrente de entrada
Energy Stream lerda para o ambiente =
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Simulacao de processos — tubulagoes com perda de carga

Object Editors I
Corrente de entrada # [REVTETeED] Perda para o ambiente *

e ot —'% | s Definicdo do método de calculo do pipe:
Sl vt e = . Definir o comprimento e acessoérios e calcular a condigao de saida.
. Definir a pressao de saida e calcular o comprimento equivalente.
mmue.m . - Definir a temperatura de saida e calcular a perda de energia.
An Inspector Repart is ready for viewing, TRM
Object Details : :
e P egmen E ::::Z":;::;Tm B"gg . Defini¢do do .método de célculo do AP:
Name Tubulagia f the calculation meode is "Dutlet Pressure’, ar ;:::I::r;caizh:l:mnem * Beggs & BFI”
Property Package Outlet Temperature (C) 25 . Lockhart & Martinelli
Property Package | Steam Tables (1APWS = | LT CaleVistion Mook is UNTIES THTHACILIA, Sofer it derited velos X . Petalas & Aziz
Flash Algorithm | Nested Loaps (VLE) { = | — = —_—
Object Properties E E pe Digite aqui para pesquisar
Calculation Mode Specify Length §

Begegs, H. D. & Brill, J. P. (1973) A study of two-phase flow in inclined
pipes, J. Petroleum Technol, 25, GOT-617.

o Specify Outlet Pressure
.| Specify Qutlet Temperature

P Gttt Lockhart, R. & Martinelli, R. (1949) Proposed correlation of data for isother-
Pressure Drop Calculation Model| Beggs & Brill mal two-phase, two-component flow in pipes, Chem. Eng. Prog. 45(1), 3948,

Outlet Pressure (kgf/cm2g) 1]

Petalas, N. & Agziz, K. (2000) A mechanistic model for multiphase flow in
pipes, J. Canadian Petroleum Technol, 39(6), 52

n-mode is 'Outlet Pressune’ enter the desired valus




Segment 1

Type '

Material

Rugosity {m) *
A
Increments 10
Quantity 1
Length (m) 500
Elevation (m) 1
External Diameter {mm) 168
Internal Diameter (mm) i54 |

* Figlds reguired/uzed only for User-Defined materiaiz

Elbow 45 dg [1]

Elbow 180 dg [2]

Angle Valve [3]

Butterfly Valve (2 to 14 in.) [4]
Ball Valve [5]

Gate Valve (Open) [6]
Globe Valve [7]
Lift-Check Valve [8]
Poppet Disc Valve [9]
Check Valve (Swing) [10]
Check Valve (Ball) {11]
Tee (Branch Blanked) [12]
Tee (Elbow) [13]

uick Reducti

Example
1 Pipesize 1" Sch 40/
|Outer diameter =PipeSize(5D34,C5,55) lin |
Inner diameter 1.049 in
Area 5.576 cm2
Wall thickness 3.378 mm
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Simulacao de processos — Divisores e coletores de fluxo

Object Palette

Streams Press

D | @&

Stream Mixer | Stream Splitter

Fornecimento dos dados:
. Incluir correntes de entrada e saida na aba connections
. Realizar balanco de massa e energia na aba properties

BBV < B Divisdo 1 = Divisdo2 * Divisio3 * Saidado Pipe »

Connections | Properties | Results I Appearance |

Object Connections Editor

Inlet Saida do Bipe =
Outlet 1 Divisdo 1 -
Outlet 2 Divisdo 2 -
Outlet 3 Divisio 3 -

Saida do Pipe

ors MARECES Tl Exchangers Columns. Reactors Solids  User Models Logical Ops  Other

Clicar e arrastar para o flowsheet.

G=V-(N+E)

Object Properties
Specification Split Ratios -
Defima how you will specify this splitter biock

Split Ratio Stream 1

7 you chose "Split Ratios’ as the spe
mass flow that will be directed 1o th

Split Ratio Stream 2

tioe'
mass flow that will be divected to 4

Split Ratio Stream 3

33 the specificti

Stream Mass Flow
Stream Mole Flow

n of the inlat

04
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Simulacao de processos — Divisores e coletores de fluxo

Object Palette
Streams  Pressure Changers Separators WUREEIEG el Exchangers Columns Reactors Solids  User Models  Logical Ops  Other

D | &

Stream Mixer [Stream Splitter

Clicar e arrastar para o flowsheet.

Fornecimento dos dados:

. Incluir correntes de entrada e saida na aba connections

. Definir o equilibrio de pressao, se sera a minima, a média
ou a maxima na aba properties.

Connections | Properties | Results | Appearance |

‘Object Connections Editor

=
Inlet Stream 1 Divisdo 1 -

Divisio 1
Inlet Stream 2 Divisdo 2 -
Inlet Stream 3 Divisdo 3 hat =
Inlet Stream 4 -

Divisio 2
Inlet Stream 5 -
Inlet St 6 b
nl ream =
Mixed Stream Saida do pipe 2 -

Divisio 3

| Connections | Properties | Re_sultsl Appearance

Object Property Editor

Object Details

Type Stream Mixer

Status Active

MName MIX-008

Property Package

Property Package | Steam Tables (I4APWS 'l
Flash Algorithm | Default -
Object Properties

Pressure Calculation Mode

scription is aveilzblz for this propery

Inlet Minimunm

Inlet Average
Inlet Maximum




Simulacao de processos — Vasos de flash

O que é e para que sevem?
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Simulacao de processos — Vasos de flash

Object Palette

Streams  Pressure Changers BESEla16le8 Mixers/Splitters  Exchangers  Columns  Reactors  Solids

i "k @

Compound Gas-Liquid Tank
Separator Separator

Clicar e arrastar para o flowsheet.

User Models  Logical Ops. Other
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Simulagao de processos — Vasos de flash

2Ldie IpeELinitauun

Specified Variables
Select a pair of properties 1o spaafy the thermodynamic state

" v

Temperature/Pressure (TP)
Temperature/VaporFraction (TVF}

Pressure/VaporFraction (FVF)

Pressure/Enthalpy (PH)

Temperature (C)

Enter the temperature of the stream if the Flazh Specis T/P or

calculated, Pressure/Entropy (P
—=h
Pressure (kgf/cm2g) =
Esiracs do vase
Enter the pressure of the stream if the Flach Spec is T/P. P/H. /S or B/VF, otherwise it will B o
calculated.
Specific Enthalpy (ld/kg) 1779,02

Enter the enthalpy of the sweam if the Flash Spec is PAH, otherwize it will be cakculzzed.

Specific Entropy (kJ/[kg.K]) 43847

Pressure Changers Separators  Mixers/Splitters  Exchan
Enter the entropy of the stream if the Flash Specis B/S, othanvize it will be calculated. ' 9

— =

- . LT I

Vapor Phase Mole Fraction (spec) 05




Simulagao de processos — Vasos de flash

Material Streams  Spreadsheet Charts Script Manager Results

VEGAH = N Szida de liguido *  Saidadewvapor *  Entradadow

Connections | Properties | Resuls | Appearance |
Object Connections Editor
Setup inlet and outlet port conmections for the selected phject Select s blank
item from the fist to disconnect the port from the currently connected ohjsct
Inlet Stream #0 Entrada do vaso -
Inlet Stream #1 -
= I

Inlet Stream #2 -

Entrada do vaso Zaida o vapor
Inlet Stream #3 3
Inlet St 24 < v Saida de liguide
Inlet Stream &5 -
Vapor Qutlet Saida de vapor -
Light Liquid Outlet Saida de liguido -
Heavy Liquid Outlet -
Energy Stream -
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Simulagao de processos — Vasos de flash

Spreadshest Charts Script Manager Results

Saida de vapor
Compound Amounts - Basis: Molar Fraction
Tiupcivy COCRGUCT: OLCGW LGWICoS \LALCWO-L1LS71) = = = =
-, Compounds / Phases Overall Vapor Liquid 1 Liquid 2 Sofid
Inlet conditions Water 1 1 1 a a
Temperature: 183.348 C Frictiii 2220456-16 0 o
Pressure: 10 kgf/cmZg I3 Tkl
Total mass flow: 10000 ko/h o
Total volumetric flow: 0.251884 m3/s
Vapor fractiom: 0.5 = =
Vapor mass flow: 5000 kg/h
Vapor volumetric flow: 0.0015722 m3/= Entrada da vasn Saida de vapar
Liguid mass flow: 5000 kg/h Saidade vapor
Liguid volumetric flow: 0.250312 m3/= v okt detiouial Material Stream
Compounds: Water .
Molar composition: 1 Temperature 183348 C
Pressure 10 kaffcm2g
Sizing parameters
Mass Flow 5000 kafh
L/D ratio: 3 Molar Flow 77,095 molfs
Liguid residence time: 300 = o
Surge factor: 1.2 Volumetric Flow 0250312 m3/s
E Mixture Molar Enthalpy 52083 .8 kJ/kmol
Sizing results - wvertical separator Mixture Molar Entropy 118,138 W)/ [kmol.K]

Inlet noozle diameter: 0.1263%4 mm

Cutlet gas noozle diameter: 0.106118 mm -
Outlet liguid noozle diameter: 0.0346565 mm ams Separators  Mixers/Splitters  Exchangers Columns Reactors Sofids  User Models  Logical Ops O
Separator diameter: 0.69872 mm

Separator height: 2.09616 mm =P =3
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Bombas Industriais

O que é e para que sevem?
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Simula¢ao de processos - Bombas

(W - =
Entrada do vaso J Saidda de vapor

V=0Tt Saida de liquida

(ETTF

Clicar e arrastar para o flowsheet.

Object Palette
Streams QEr=sail A8 =G Sl Separators  Mixers/Splitters  BExchangers Columns Reactors Solids  User Models  Logical Ops  Other

ﬂ B @ 6 ¢

Compressor Expander Orifice Plate  Piping Segment Valve
{Turbine)
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Object Editors Material Streams  Spreadsheet Charts Script Manager Results
PUMP-016 B W o

Connections | Properties | Results | Appearance |

Object Connections Editor

Setwp inket and outlst port connections Tor the selected phject Select 3 blank
item from the list to disconnect the port from the currently connectad object,

Inlet Saida de liguido - = = =
Outlet Descarga da bomba B e J_

Energy Stream Whomba - g S S

=3
Fuarane
Déscugu m =-gum
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Material Streams Spreadsheet Charts Script Manager Results

Object Editors
PUMP-016 Bl RULHT RS

| Properties | Results | Appearance |

Active 3

PUMP-016
Property Package
B Pk [ Steam Tables (APWS ~ | o II S
Flash Algorithm [ Defaut ~| = | r |

vam P —— — ——
Object Properties i PRESEES
Calculation Mode
£ I:\' :

Salect the caicufation mode of the pump.
you need 10 specify. Pressure Increase —

Power
Pump Performance Curves Energy Stream

Pump Performance Curves need to be ser] Defined Curves
maoda.

Pressure Increase (kgf/cm2) 10

i you chosa Pressure Increase’ a5 the cslculstion mode, ‘enter the desired
value. If you chose a different calcolation mode, this parametes will be

icalculsted, i
N

Outlet Pressure {kgf/cm2g) 20

i you chose 'Outlet Pressure” a= the calculation mode, enter the de
valus: If you chose & different calculstion mode. this psrameter will be
catculated,

Efficiency (%) 75

Enter the desired efficiency of the pumpéng process: This defines ha
anergy flow i acteally added or removed to/from the nlet stream.

Object Palette

S Pressure Changers  Separators  Mixers/Splitters  Exchangers Columns Reactars S

= =

Energy Stream Material Stream

Log Panel

LS S AL R A % LrEAS MR A AL R REEE AN LELELFAN LARRSL LR LR[S 8 Bor Eor

[08/04/2020 10:53:48] The flowsheet is being calculated, please wait...
[08/04/2020 10:53:48] The flowsheet was calculated successfully.
[08/04/2020 10:53:48] Last run execution time: 0:00:00,1780853

Power (kcal/h) 176801

i vou chose Power 23 the calculation mode: enter the desired valoe.
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Obiect Propertic
Calculation Mode .
Satect the calculation mode of the pump. This will define which varables you need 1o
spacify.

: ™~
Pump Performance Curves Edit Curves
Pump Performance Curves need to be set only if you chose this aloelztion mode.

Pump Performance Curves Editor n‘
S | Tt ss0 | IEE _

[Em— =
[+] Enable [ Enable [[] Enable [] Enable [] Enable

o o pm |n ] o® 0
_ fowReclasm | rowmas[ o] dowtae|  v| fowae| | rowse
g beed T e e Sysen

Flow Flow Flow Flow
Rate Head Rate Power o) Efic. Rate NPSHr

2
2| [¢
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Qe

O que é e para que sevem?
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i IOV Lanchey = & A Para a modelagem do compressor, vamos abrir

File Help - ~ .
uma nova S|mulagao, para revisar o processo.
l-i Open Simulation Recent Files | Samples | FOSSEE Flowsheets | Recent Folders

Mame Date DWSIM Version Operat]
o - Operagdes Unitarias  04/03/2020 13:3%:10 5.8.7356.18801 Micros

|:| Operacges Unitanas_1 04/08/2020 10:47:21 5.8.7356.18807 Micros

. No Launcher, clicar em New Simulation.

I Become a Patron
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Step 1 - Add Compounds

Select the compounds to add to the simulation. If your compound is not on the list, you can create and add a new one
using the Compound Creator Wizard ("Setup’ > "Compounds' > 'Compound Tools' > ‘Compeound Creator Wizard'),

Simulation Compounds
Check compounds to add them to the simulation. uncheck to remove.

To commit the changes, select another 1able cell or press ENTER after checking/unchecking the compound. You may have to double-click on the checkibox in order to change i state
{checked/unchecked).

Number of compounds availabla: 1346

. Definir o componente como air.

Search  air . Next_
Click to view properties of the selected compound I View Properties ‘
Load and add compounds to the simulation from JSON files | Load from JSON ‘
Qrder Compounds By | Default{As Added) - |
Added Compound Tag Formula CAS Mumber Database

(N2)0.781 (02)0.209 (A)0.01 132259-10-0 ChemSep
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(ki Simulation Setup Wizard >

Step 2 - Process Model details

Apenas como didatica, estamos dispostos a

simular as condi¢cdes do compressor como gas
ideal.

Check/uncheck boxes according to your process charateristics and DWSIM will choose the best thermodynamic model setup for your simulation. ~ . . . ~

Please check the minimum amount of boxes as possible, avoiding redundancy and/cr incompatible items. ® Enta 0’ C| Ica r na prl m e l ra Opgao'

- Next.

Configure process model details.

Process Details

If you prefer to setup the Property Packages manually, close this wizard and go to "Setup’ > 'Basis'.

General Information

[¥] My process can be modeled using the Ideal Gas law for vapor phase and Ideal Solution Theory for liquid phase
] My process deals with hydrocarbons only

]| My process has hydrocarbons and Water at higher pressures

E My process has polar chemicals

| My process deals with a refrigeration cycle

[”] This is a single Water/Steam simulation

[l rm simulating a process which involves aqueous electrolytes

Click 'Next' to continue, Cancel || Previous | | Mext
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) [ Flowsheet Settings — o x|
Settings
-
General B
Simulation Name Compressor de ar

The simulaticn name will be used for report identification and file name during saving,
System of Units
System of Units

Sefect the System of Units to be used on thiz simutation

Edit System of Units

Create New System of Units

Mass and Energy Balances

Flowsheet object mass balance check

Mass balance relative tolerance

Flowsheet object energy balance check

Energy balance relative tolerance

Number Formats

General

Select the formatting scheme for genaral numbers.

Compound Amounts

Zelect the formatting scheme for compaund amounts in Material Stream reports.
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& Simulation Basis - O *

Thermodynamics

| s
FE | g
|

A Property Package iz 2 2t of modelz and ions which are ible for thie cabculation of c and phaze properties and for i ic properties for
h Unit Operation calculations, ke enthalpy and entropy.

L]
‘You nesd to-add at least one Propery Package to your simulation.

Add New Property Package
Added Property Packages

Raoult's Law (1)

Flash Algorithms

Thne Flash Algorithms fn DWSIM are the rtsible for ining 2 particular s=t of phazes st thermodynamic aquifibrium, their amounts {and the amounts of the compounds
on each phase] at the specifisd conditions like Temperature, Preszure, Total Enthalpy and Tozl Entropy, Some Flach Algorithms are capable of predicting equilibivm between one vapor and
one liquid phase. while others support anather co-sxisting liquid and/or sofid phasa. As the amount of phasas considered in equifibrium increazes, the calculztion time/complesity akso
increazes while the results’ reliability decressss. i

Some fiash algorithms are more capablaireliable than otherz. depending on the micture for which the flash caiculation request is being requested. DWSIM features 2 z=fection of flash
algonthms that are capzbls of calodating VLE VLLE and SLE.

The ‘Nested Loops (VLE]' algorithm zatishies the requirements of most Vapor-Liquid Equilibris systems.

Add New Flash Algorithm

Added Flash Algorithms

Mested Loaps (VLE) (1)
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{k Mew Flowsheet

File Setup |Objects | Solver Tools Utilities Plugins View Help
o § N[ER A New Sk donbect AtA )2
-Add Mew Text Black ”

Add New Property Table

Add New Master Property Table

Add MNew Linked Spreadsheet Table

Add New Chart Object

]
i

Object Editors

T R

G

{ki Add Object to the Flowsheet b4

Select an object from the list to add it to the flowsheet.

Absorption Column “ | Mame Compressor
Controller Black .
CAPE-OPEN Unit Ciperation Version 58735618788

Compound Separator

Library DWSIM.UnitCperations.dil
Cooler Library Version 5.87356.18788 ;
Python Script i Bl
Distillation Column Beschijhin Madel for a compressor
Energy Recycle Block :
Energy Stream
Spreadsheet
Expander (Turbine] About DWSIM Unit Operations
Filter DWSIM Simulator Unit Cperations Library
Flowsheet Copyright © 2007-2020 DWSIM Project
Heater =
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Object Editors Material Streams  Spreadsheet Charts Script Manager Results
o208 = ll Succdo do compressor *  Weompressor *  Descart

QObject Connections Editor

Setwp infet and outlst port connections for the selected phyect Select 3 blank
item fram the fist ta disconnect the port from the currently connectad object.

Inlet wegdo do compressar v
Qutlet scarga do compressar v |:> . | = ﬁ
Energy Stream Weompressor -

Succao do COmpTessor Descargs 00 COMMPressor

C-000
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Object Editors ELRLES 8 Material Streams’ Spreadsheet Charts  Script Manager Results e e~

el B vt shesitess o Sstpebinens B Para a defini¢do da corrente de

C-000 B Sucgio do compressor B BT 0 SRR e o~
entrada, vamos manter as condi¢des

: padrao ja incluida pelo simulador:

Properties | Results | Appearance |

Specified Variables | Temperature/Pressun »
:'"EE :;:-:z:::ls: specify the thermodynamic state of the ° Especificar Temperatu ra e presséo.

TesnprratRalCs 2 . Pressdo em 0 kgf/cm?®g (pressdo
deprintahea e d i i ~ [ atmosférica).
Pressure (kgf/cm2g) 0 smi}pm il - Temperatura em 25°C (ambiente).
- v Spac i T, 815 I . Vazdo de 3600 kg/h.
- Rodar a simulagao.

Specific Enthalpy (kJ/kg) 0

Enter the enthzlpy of the sream if the Flash Specis PrH, otherwize it will be

caicufated [ :>
Specific Entropy (kJ/[kg.K]) 0 Weompressor
Enter the entropy of the stream if the Fash Spec is PYS, othenise it will be E

cajcutated

Vapor Phase Mole Fraction (spec)

Object Palette
Streams RSN CReGELG TN Separators  Mixers/Splitters  Exchangers Columns  Reac
Flow Specification

Mass Flow (kg/h) . 3600 I ﬂ b q 6 é)

Centrifugal Compressor Expander Qrifice Plate  Piping Segment

g e e Pump (Turbine)
siculated to match this value.
74
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Material Streams  Spreadsheet Charts Script Manager Results

nnections | Properties
Object Properties =
Calculation Mode | Outlet Pressure =
Selecr the varizble to spacify for the cakculaton of the Comprezzor.
Thermodynamic Path | Adiabatic Rd
Select the Thermodynamic Fath sccording to the avadable data.
Sucgae do compressor - !I:Iﬂ Descrga do compressor
Rotation Speed 1500
Enter the Rotetion Speed. of the Equipment in rpm.
Pressure Increase (kgf/cm2) 10
if you chosa the Pressure Vanaton” calculation mode enter the desired |::>-
value for the pressure increase.
‘Woompressor
Qutlet Pressure (kgf/cm2g) 10
if you chose the ‘Outist Pressure’ calculstion mode. enter the desired outlet
Pressure
Power Required (keal/h) 331378
i you chosa the ‘Power Required’ calculation mods. enter the desired
required COMPrassor poswer.
Adiabatic Efficiency (%) 75
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O que é e para que sevem?
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Simulagao de processos - Turbinas

GEUEIEE S Material Streams  Spreadsheet  Charts  Script Manager Results

Object Connections Editor

Setup inket and cutlst port connections for the selected okject Select 3 blank
item from the fist to disconnect the port from the currently connectad objact,

-
Inlet

Entrada turbina -
Entrada turbina .
QOutlet Exausto turbina - JH!H? Exausto turbina
) : : |
Energy Stream Wiurbina v
Wiurbina
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Material Streams. Spreadshest Charts  Script Manager Results

SRyl < B Exausto turbing = Wturbina =

TS TR

Specified Variables !
Select a pair of properties to spedfy the thermadynamic state of the

stream’s mhdure. ] 3

Temperature (C) 510 Entratia i _‘_L Exausto turbina
Enter the temperaturs of the stream i the Fash Spec i T/P or TVE AR
othermize it will be caloulated
Pressure (kgf/cm2g) 120
Enter the pressurs of the' stream if the Flash Spec &= T/P, PH, 275 or B/WF
othermize it will be caloulated =
Wiurbing — amireiNg
Specific Enthalpy (kJ/kg) 337837 Energy Stream
Enter the enthalpy of the straam if the Flazh Specis F/H, otherwize it will be Energy Flow 637243 kW
calculated.
Specific Entropy (kJ/[kg.K]) 6,53118
Enter the entropy of the stream i the Flash Spac i= B/5, othenwize it will ke
calculated.
Vapor Phase Mole Fraction (spec)
if the Flash Specis T/WF or B/VF, enter the vapor phase mole fraction
[quality) of the steam. otherwize it will be calculated
aRy Streams [t Separstors  Mixers/Splitters  Exchangers Columr

e g b a4 & ¢

Mass Flow (kg/h) 300000 Centrifugal ~ Compressor Expander Orifice Plate  Piping Sec




Simulagao de processos - Turbinas

[# Operagties Unitarias [C:hUserstdelant OneDrive’\Documentos\UFBANENGA38 - Simulagdoh\Simulagiies\Operagiies Unitarias_2.dwxmz]
File Setup Objects Solver Tools Utiities Plugins View Help _
B jE. @ eeee mm Hezamddds @S

TS Material Streams  Spreadsheet  Charts  Script Manager  Results

Object Editors

&S = N Entrada turbina *  Exausto turbina *  Wturbina *

Entrada turbina Bauslo turbina

Pressure Variation
Power Generated

Wturbina

Salzct the Thermodynamic Fath according to the availablz data:




Simula¢ao de processos — Valvulas

O que é e para que sevem?
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Object Editors

Material Streams  Spreadsheet Charts Script Manager Results
VALvE-000 B 3i_iidé; *  Entrada =

Connections

Object Connections Editor

Satup Infet and outlst port connections for the selected object Select 2 blank
itern from the list to disconnect the port from the cusrenty connected cbject.

Inlet Entrada -

Outlet Saida - =— T =P

Entrada VALVE-DOD Saida
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Property Package
Property Package Steam Tables =
Flash Algorithm Defat -

State Specification

Specified Variables 3 =

Zalect 3 pair of properties to specify the thermodynamic state of the sweam's mixturs.

Temperature (C) 200

Enter the temperature of the stream i the Flazh Spec iz T/P or T/VF, otherwize it will be
caloulated.

Pressure (kgf/cm2g) 14,8168 = W —

Emter the praszure of the stream if the Flazh Spaciz T/P. B/H P/S or B/VF. othenwise it will be

st Liisatis VALVE-000 Saida
Specific Enthalpy (ki/kg) 852333

Emter the enthalpy of the stream if the Flash Spec iz P/H. otherwise it will be calcuiated.

Specific Entropy (iJ/[kg.K]) 233058

Enter the entropy of the stream 7 the Flash Specic P/, othanwizs it will bz calculsted

Vapor Phase Mole Fraction (spec) 4]

If the Flash Specis T/VF or B/VF. enter the vapor phaze maole fraction {gualityt of the stream,
otherwiss it will be caloulated.

Flaww Cnacificratinn
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Material Streams Spreadshest Charts Script Manager Results

(=l Saida * Entrada *

ns| Properties
Object Property Editor
Property values are updated/stored as thay.are channed/edited. There's no need to press ENTER
to commt the changes.
An t
Object Details
Type Valve
: Saida
Status Active Compound Amounts - Basis: Malar Fraction
Name VALVE-000 Compounds / Phases Overall Vapor Liquid 1 Liquid 2 Solid
Water 1 1 1 Q o
Property Package
Property Package Fraction 00387126 0961287 ¢ o
Total
Flash Algorithm
Ohbject Properties. i
Calculation Mode
) Entrada VALVE-000 Saida [ 5aida
Satect the calculation mode of this valve:
Material Stream
Outlet Pressure (kgf/cm2g) 0 Temigersiine 182609 C
1fyou chiose ‘Outist Pressure’ 25 the calculation mods, enter th desired valus. H you chose &
different calculation mode. this parameter will be caloulated. Piesse 981673 holfanzg
— Mass Flow 3600 ka/h
Pressure Drop (kgf/cm2) 5 Moiar Flaw 55,5084 mol/s
1Fyou chiose ‘Pressure Deop' a: the calculetion miade, enter the desived valus. Fyou chose = =
diffarant calculation mode. this parameter vill be calculated. S Thov b
—_— Mixture Molar Enthalpy 15355 k)/kmol
Kuvimax) 100 Mixture Molar Entropy 42,0667 W/[kmolK]
Use Opening (%) versus Kv/Kvmax (%) relationship Vapor Phase Molar Fraction 00387126
Ku/Kvmax (%) = f(OP(%) 1.0°0P Ehaies Wk
— Energy Flow 852,333 kW
Opening (%) 50




Simulacao de processos — Trocadores de calor

- Vapor
gt T S Steam
- . Liguid-level .
Liquid )
feed Condensate

ottoms
roduct

O que é e para que sevem?
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Simulacao de processos — Trocadores de calor

Object Editors

Material Streams Spreadsheet Charts Script Manager Results

€EiH = || Agua de resfriamento *  Condensado

Connections

Object Connections Editor

Seztup Infet and outlst port conmactions for the sslzcted object: Selecy 2 blank
e from the Tist to disconnect the port from the cusrently connected object.

Inlet Exausto turbina hd
Qutlet Condensado v q C
Energy Stream Agusz de resfriamento v Entrada turbina Eiiato tikimna cL.021 Condensado
X-017
Wturbina Agua de resfriamento

Object Palette

Streams Pressure Changers  Separators  Mixers/Splitters B2l Dell Columns Reactors Solids User Models Logical Ops  Other

¢ O ¢

Cooler Heat Exchanger Heater




x| 'Agua der

Properts

Property Package

Property Package
Flash Algorithm

Object Properties

Calculation Mode

Select the calculation mode of the HeaterCooker. This will define which
wariablas you nesd to specifiy.

Enter the desired pressere drop of the heater/conler,

99,9743

f you choza Outlet Temperaturs’ 22 the cslculation mode. enter the
desired valuz. I you choss a different caloulation mode, this paramster will
be caiculzied.

Outlet Temperature (C)

If you chose ‘Heat Removed” as the calculstion mode, enter the desired
valuz. If you chosz 2 different caloulstion mode: this paramater will be
calcutated,

Enter the desired efficiency of the heating/cooling process. This defines
how much energy flow is aciually addad or removied to/from the infet
stream.

if you choss ‘Outet Vapor Fraction’ 3= the calasdation mode, enter the
desired value. ff you chose z different caloulation mode. thiz parameter will
e calculatad,

Pressure Drop (kgf/fcm2) 0

Heat Remowved (kW) 183400

Efficiency (%) 100

QOutlet Vapor Fraction 0

Simulacao de processos — Trocadores de calor

Mataial Steaivie. Sprestshect! Charts ‘SciptManager Resulte

r—

usto turbina Condensado

Agua de resfriapacns
AGUA DE RESFRIAMENTO

Eremgy Stream

Energy Flow 183490 kW

Object Palette

Separatn[s Mimersf‘,ipiitbers Exchangers

P ——

e prreee mmaanaaes

T
[08/04/2020 13:26:37] The flowsheet was calculated successfully.
[08/04/2020 13:26:37] Last run execution time: 0:00:00,6106518




Simulacao de processos — Trocadores de calor

Object Editors

Material Streams Spreadsheet Charts Script Manager Results
LU Sz

Descarga do compressor B HT-004 B R E i

Object Connections Editor

Setup inlet and outlet port connections for the sslected object Select 2 blank
item from the list to disconnect the port from the currently connecsad object

Inlet Ar atmosférico -
Outlet Ar para combustio  * f a I : a
Energy Stream Pre-aguecimento -

Ar atmosférico Ar para combustio

Pre-aquecimento
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Material Streams:

LR

Object Editors

HT-004 = Pre-aquecimento * WEUETHTe Siael = |

Properties | Results | Appearance |

State Specification -

Specified Variables

Select 3 pair of properties to speciiy the thermodynamic state of the
stream’s mixturs

Temperature (C) 25

Enter the tempersiure of the strezm i the Flash Spec e T/P or TAE ﬂ__
otharwizs it will be calculated

Pressure (kgf/cm2g) 0 Ar atmosférico

Enter the pressurs of the stregm if the Flash Speci= T/P, P/ P/S or BAE
otherwizs it will be lculated

Specific Enthalpy (ki/kg) 0

Enter the enthalpy of the siream if the Flash Spec iz P/H, otherwize it will be
celoulated,

Specific Entropy (kJ/[kg.KD) 0

Enter the entropy of the stream if the Flash Speci= B/S, othervyize it will be
celculsted,

Vapor Phase Mole Fraction (spec)

Object Palette

i the Flash Specis T/VF or BAVF. enter the vapor phase mele fraction
{guality) of the stream, otherwize it will be caloufated

Streams  Pressure Changers

Flow Specification 0 .

Mass Flow (kg/h) 200000 Cooler  Heat Exchz 88




Simulacao de processos — Trocadores de calor

[EEEEIE]] Materisl Streams  Spreadsheet Charts Script Manager Resuts

CLRRETITT TR v

Property Package
Property Package
Flash Algorithm

Object Properties
Calculation Mode

Salzct the calculation maode of the Heater/Cooler. Thiz will defing which variables you
need to speafy.

Pressure Drop (kgffcm2) 0

Enter the desired pressure drop of the heater/coaler.

HT-004
Ar atmosférico Ar para combustao

PRE-AQUEMENTO
Outlet Temperature 200
- ; Energy Stream
If you chose ‘Cuter Temperature’ 2z the caloulation mode, entar the desired value |f Pre—aque-l:lmen
Vou cho:sz 2 different calculztion mode, this parameter will be calcufatzd. Energy Flow 583602 kW
Heat Added (kW) 9836,02
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Simulacao de processos — Trocadores de calor

Object Editors Material Streams  Spreadsheet Charts  Script Manager Results
TVEVIE < B BFW quente * Condensado * Vaporde media *  BF\ =

Connections L General

Object Connections Editor :

|
Setup intet-and outlet port connections for the sefected object. Select a blank item from
the fist to dizconnect the port from the currently connected objact. Vapor de media |
Inlet Stream 1 BFW fria * |
Inlet Stream 2 Vapor de media i i — = =
Outlet Stream 1 BFW quente - e - ——
Qutlet Stream 2 Condensado - HL

-
Condensado
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Object Editors

GrgieZ ) « WSIVEGEN « B Vapor de média *  Conden *

Simulacao de processos — Trocadores de calor

i

Specified Variables | Temperature/Pressun v |

Salect 2 pair of propertias 1o spedfy the thermodynamic state of the
StrEdm s mixture:

Temperature {C) 150

Enter the temperaturs of the stream i the Flash Speci= T/P or TAVFE
othenize it will be calcufated.

Pressure {(kgf/cm2g) 120

Enter the prassurs of the stream if the Flash Specis T/P. P/HL 045 or BAVE
othanyize it will be caloufated.

Specific Enthalpy (kJ/kg) 639,362

Enter the enthalpy of the stream if the Flash Spac is PYH, otherwise it wili be
calculated.

Specific Entropy (kJ/Tkg.K]) 1,82949

Enter the entropy of the stream if the Flash Specis P/S, otherwize it will B2
calculated.

Vapor Phase Mole Fraction (spec)

1 the Flazh Spec iz T/VF or PAWF. enter the vapor phase moie fraction
{guality) of the stream. othenwise it will be cafculated

Flow Specification

Mass Flow (kg/h) 506000 |

Enter the Mazs flow of the stream. Molar and Yolumetnic ones will be
caicutated to match this vakue

Va

BFW fria

Object Palette

Streams  Pressure Changers

¢ ©

Cooler Heat Excha
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State Specification

Specified Variables

Select 3 pair of propertiss to specfy the thermodynamic state of the siream’s mixture.

Temperature (C) 280

Enter the temperaturs of the stream if the Flash Spec i T/P or TAVFE. otherwise it will be caloulsted.

Pressure {kgf/cm2g) 15

Enter the pressure of the stream if the Flash Spec iz T/P, BfH. P/S or B/VF, otherwise it will be
calcuiated.

Specific Enthalpy (kl/kg) 2991,07

Enter the enthalpy of the soream if the Flash Spec s P/H, otherwise it will be calculated.

Vapor de média

Specific Entropy (kJ/[kg.K]) 6,81516
Enter-the entropy of the stream if the Flash Spec is 875 othensize it will be calculated.

Vapor Phase Mole Fraction (spec) 1

If the Flash Specis T/WF or PAVF. enter the vapor phase mole fraction (guality) of the straam,
othersse it will be alculsted.

Flow Specification Streams  Pressure Changers  Separators |
Mass Flow (kg/h) 30000 0 . ‘
Enter tha Mazs flow of the stream. Mol2r 2nd Volumetmic ones will be calcalatad to match this Cooler Heat Exchanger He:
valus.
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Simulacao de processos — Trocadores de calor

Material St ‘Spreadsheet Charts .Scrip{Manager Results.
—r

BFW fria * Vaporde média » Conden *
| Connections | General | Shell and Tube Properties | Results | Appearance. e
~ Object Properties =

Calculation Mode

Sgbect the Heat Exchanger calculaticn mode.

Required input parametars for each caloulztion mode:

Haot Fuid Cutket Temperaters: Cold Fluid Cutlet Temperature, Oversll HTC and Area
Cold Fluid Dutizt Temperature: Hot Fluid Cutler Temperature. Overall HTC and Area
Qutlet Temperatures: Area and Heat Exchanged

Outlet Temperatures (LA): Overall HTC and Area n
Area: Owverall HTC and Outlet Temperature for one of the fluids

Shell and Tube (Rating): Exchanger Geometry [input on separats window)
Shell and Tube (Design): Cotlet Temperatures and Exchanger Geometry (input on separate tab) BFW fria
Pinch Point Overall HTC and MITA

Thermal Eficiency; HX Efficiency and Owerall HTC

*Preszure drop is required for both fluids except for Shell and Tube Rating mode.

Flow iection

Selact the fow dirsctinn of the nlet szams. “ﬁ

| S

BFW gquente

Defined Temperature (for Calc Area Mode) | Hot Fluid = Conden
Sslect which temparature you will define if you chose the ‘Area” calculation mode.

Pressure Drop (Hot Fluid) (kgf/cm2) 0

Enter the pressure drop-of the hot fluid. Required forall calculation modes except Shell and Tube
Diesign/Aating.

Columns Reactors

Mi:cersfSplll‘bers‘ Exchangers

Pressure Drop (Cold Fluid) (kgf/cm2) 0 0 . ‘

Enter the pressure drop of the celd fiuid. Required for all calculation modes except Shell and Tubs
Design/Aating. Cooler Heat Exchanger Heater
Outlet Temperature (Cold Fluid) (C) 200,218
Enter the cutiet temperature of the cold fluid if required by the selected cakculation mode: T = nin st =i e -
_ _ ————— [08/04/2020 14:04:41] The flowsheet is being calculated, please wait...
Outlet Temperature (Hot Fluid) (C) 190 [08/04/2020 14:04:41] The flowsheet was calculated successfully.
Enter the utlet tempetaturs of the hat fuid, if required by the selected caloulation mods. [08/04/2020 14:04:41] Last run execution time: 0:00:00,2158947
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Simula¢ao de processos — Colunas de destilagao

— Condensador )

Rafluco Destilado
L I L I
Alirmentacio L 1
i 1
v
_u

Residuo
Ravaporizador
|

O que é e para que sevem?
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Simula¢ao de processos — Colunas de destilagao
Descida de liquido atravé§
de canais e subida dg vapor
pelo furos do prato

de Misura no Topo (V)

angue Acumuiador
{ou Acumutador)

Holdup dos Pratos

|
— L

Produto de Topo (ou Destlado - D)

Fase Vapor

RS
L

B FRMpoey SrosSietet v

prato porfurado
{ LR T

Trocador de Caior
e -

Boilup {ou Refluxo Intermo - Vo)

Gera vapor qu
ascende pela coluna

Produto de Base (8)
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Simula¢ao de processos — Coluna de destilagao

Step 1 - Add Compounds

Select the compounds to add to the simulation. If your compound is not on the list, you can create and add a new one

using the Compound Creator Wizard (‘Setup’ > 'Compounds’ » ‘Compound Tools' > ‘Co d Creator Wizard'),
Sl C -
Check com add them ta the simulation. uncheck to remeve.

To commit the changas, select snother table cell or press ENTER afier checking/unchacking the compeund: You may have to double-click on the chackbox in order 1o changs its state
lchecked//unchecked).

Nurnber of compounds available: 1346

Search Hiearch by Name, Formula, CAS ID or Database {press ENTER to search) I

Click to view properties of the selected compound L View Properties ]
Load and add compounds to the sfmuiaflnﬂ from JSON files Load from JSON.
Order Compounds By [ Defauias Added) )

Added Compound - Teg Formula CAS Number Database
@ Benzene -CHCHCHCHCHCH- 71-43-2  ChemSep =
@ Toluene (CBH3)CH2 108-88-3 ChemSep
{1Z.32)-Cycloocta-1.3-Diene C8H12 1700-10-3  ChEDL Thermo
(3E)-Penta-1,3-Diene C5H8 2004-70-8  ChEDL Thermo
(E)-1,2-Dichloroethene C2H2CI2 156-60-5 ChEDL Thermo
{E}-1-Bromanylprop-1-Ene C3H5Br 590-15-8 ChEDL Thermo
(E)-3-Methylpent-2-Ene C6H12 616-12-6 ChEDL Thermo
{E}-But-2-Enal C4HB0 123-73-9 ChEDL Thermo
(E}-But-2-Enenitrile C4HSN 627-26-9 ChEDL Thermo
{E}-But-2-Enagic Acid C4HB02 107-93-7 ChEDL Thermo
[ AN e W Fae] Nl alle} 156 507 _hENL Th, =
Click 'Next' to continue. _ Gancel | | Previous | [ Mext
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Simula¢ao de processos — Coluna de destilagao

i Simulation Setup Wizard X
p

Step 2 - Process Model details

‘Configure process model details.

Process Details

Check/uncheck boxes according to your process charateristics and DWSIM will choose the best thermodynamic model setup for your simulation.

Please check the minimum amount of boxes as ibl iding redundancy and/er incompatible items.

If you prefer to setup the Property Packages manually, close this wizard and go to "Setup’ > ‘Basis',
General Information

My process can be modeled using the Ideal Gas law for vapor phase and Ideal Solution Theory for liquid phase
My process deals with hydrocarbons only

[l My process has hydrocarbons and Water at higher pressures

My process deals with a mi'vigera"ﬁque

[Z] This is a single Water/Steam simulation

I'm simulating a process which involves aqueous electrolytes

Click 'Next' to continue. | concel | [ Previous | [ Next
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Simula¢ao de processos — Coluna de destilagao

Simulation Setup Wizard X
Lt P
Step 3 - Other Settings

Configure miscellaneous simulation settings.

General

Simulation Name Destilacio |
The simulation name will be used for report identification and file name during saving.

System of Units

Select the System of Units to be used on this simulation.
System of Units
Number Formats

Sslect the formatting schems for genersl numbsrs

Composna A - —

Select the formatting schams for compound amounts in Materisl Stream reports.

Click ‘Finish' to close this window and start building your process model. g@ | [M & "
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Simula¢ao de processos — Coluna de destilagao

== S

5C-000

Sticafis Préssuie Changers Sepanitors. Misei/Spitiels  Exchiangen

£ b
Absorption Distillation
Column Column
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Simula¢ao de processos — Coluna de destilagao

305 CE 8 Material Streams  Spreadsheet  Charts  Script Manager Results

o8Vl < Entrada da coluna *  Benzeno * Toluens *  C:

Object Connections Editor e
Setup indet and outlet: port conmections for-the selected object Select a blank
item from the list to disconnect the port from the currently connecied ohject Calor do condensador
Inlet Entrada da coluna - o
Distillate Benzeno - =
Bottoms Tolueno -
B & SC Benrena

Reboiler Duty Calor do reboiler -

; & Entrada da coluna
Condenser Duty Calor do condensador ¥

“SC-000
Tolueno

—=—

Calor do reboder
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Property Package

Property Package
Flash Algorithm
State Specification

Select a pair of ies ta specify the i state of the sweam’s misture

Temperature (C) a5

Enter the temperaturs of the stream 7 the Flash Spec iz T/P or T/VF, otherwise it will be.
calculated,

Pressure (kgf/cm2g) 02

Enter the prassure of the stream if tha Flash Specis T/P. P/H, 975 or B/VF, otherwise it will
be calculated.

Specific Enthalpy (kJ/kg) -308,62
Enter the enthalpy of the stream if the Flash Spacis P/H, otherwize it will be cafculated.

Specific Entropy (kJ/[kg.K]) -0,742229

Entar the entropy of the stream if the Flach Spec ks B/S, otherwize it will be calculated.

Vapor Phase Mole Fraction (spec) 0

1 the Flash Spec is T/VF o P/VF. entar the vapar phase mole fraction (quality) of the
stream, mtherwiss i will be calculated,

Flow Specification

Mass Flow (kg/h) 2000

Enter the Mas: flow of the stream. Molar and Volumetric onas will be calculsted to match
this value

Molar Flow (mol/s) 652634

Enzer the Molar flow of the stream. Mass and Volumesric ones will be caloslated  match
this value.

Volumetric Flow (m3/s) 0,000687444

Enzer the Volumetric flow of the stream. Molar and Mass ones will be caloslsted @ match
this value.

Mixture Composition

Composition changa: will only be committed after clicking on the ‘Accept’ button.

Amount Basis

Toluene 05

Simula¢ao de processos — Coluna de destilagao
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Simula¢ao de processos — Coluna de destilagao

Material Streams  Spreadsheet Charts Script Manager Results

x Entrada dacoluna * Benzeno * Tolueno * Calordorebe

Calor do condensador

Property Package

Property Package :
Flash Algorithm

5C Benzeno
Object Properties

3 7 Entrada da coluna
Select 3 compound that will be considered as the Rghtest one for specification purposss.
Heavy Key Compound Toluene -f.".'] —=p
Sslect 2 compound that will be considered 2= the heayiest one for specfication purposss. SC-000
Tolueno

LK Mole Fraction in Bottoms 00
Enter the mole fraction of the Light Key compound in the bomoms stream.

Calor do reboiler

HK Mole Fraction in Distillate 001

Enter the mole fraction of the Heavy Key compound in the distillate stream.

nt.

Reflux Ratio & Object Palette
Specify the refiux ratic of this cokmn, Streams Pressure Changers Separators  Mixers/Splitters  Exchangers (800N Reactars §
Condenser Pressure (kgf/fcm2g) 0,125 I“B Ec E‘,c
Enter the pressure of the'condenser on this column.
Absorpti Distillation Shortcut
Reboiler Pressure (kgf/cm2g) 03 Column Column Column
Enter the pressura of the rebeiler on this column.
Cod = ] oy e e 7 e e e e i 2 o
enser Type | Total = [13/04/2020 09:33:25] The flowsheet is being calculated, please wait...
Salect the type of the condenser on this column. [13/04/2020 09:33:25] The flowsheet was calculated successfully. 102

[13/04/2020 09:33:25] Last run execution time: 0:00:00,0449741




Simula¢ao de processos — Coluna de destilagao

Results

Minimum reflux ratio: 1.25944

Minimum number of stages: 10.0687

Actual number of stages: 12.0401

Optimum feed stage: &.02003

Condenser heat duty: &89.859 KW

Reboiler heat duty: T08.979 kKW

Stripping liguid mole flow: 26.1054 mol/s
Rectifying liqgquid mole flow: 19.579 molfs
Stripping wapor mole flow: 22.8422 mol/fs
Rectifying liqgquid mole flow: 22.8422 molfs

Tolueno
Compound Amounts - Basis: Melar Fraction
Compounds/ Phases Overall Vapor Liquid 1 Lquid 2 Solid
“L_D Benzene 0:01 00217332 0009938 0 0
Erpren—
2 I l Toluene 099 0978267 0990012 ] 9
=
Fraction 0.00102159 . 0998378 (1] 0
i S 5C L
Total
Ecrtads da cohund
e
SCo00
Tohuma
Tolueno
eloriiy st Material Stream
Temperature 119482 C
Pressure 03 kgffcm2g
Mass Flow 1080,74 ka/h
Maolar Flow 326317 mol/s

Volumetric Flow 0000469269 m3/s




Simula¢ao de processos — Coluna de destilagao

Object Palette
Streams Pressure Changers Sépasainﬁ 'Miaters{Spﬁﬁers Exchangers ReGITTGTLHE React
= B F
Absorption Distillation Shortcut
Column Column Column
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Simula¢ao de processos — Reatores

O que é e para que sevem?
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Simulacao de processos — Reator de conversao

e Vamos entdo utiliza-lo para simulacao de combustao.

e Vamos comecar uma nova simulacdo para simplificar a entrada de dados.

Consideremos a combustao total do Metano:

CH, + 20, > CO, + 2H,0

Vamos incluir o nitrogénio, por conta do ar
para combustao.

Order Compounds By

7]
vl
7]

iii
€]

[¥] My process has hydrocarbons and Water at higher pressures

Added Compound

Carbon dioxide
Methane
Nitrogen

Cxygen
Water

coz2
CH4
N2
o2
HOH

Tag Formula CAS Number

124-38-9
74-82-8
Tr27-37-9
TT82-44-T
7732-18-5

Databasze
ChemSep
Chemsep
ChemSep
ChemSep
ChemSep
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Simulagao de processos — Reator de conversao
ﬁi Mew Flowshest

File. Setup Objects Solver Tools Utilities Plugins View Help

m i1 F]. @ ecae mx EHeasanddds [B
Object Editor§: Rt

t s {§ Simulation Basi = O >
Therrnad}rnamicl _Rea?icuns >

S
Property Packages

Add New Property Package | Select an itern.. - |
Added Property Packages

Peng-Robinson (PR} (1) Edit | l Advanced | l Remave |
Flash Algorithms

Clicando no icone de simulation basis, ira abrir a janela de configuracdes do modelo, ja preenchido com o Peng-
Robinson, porém desta vez iremos clicar em Reactions, nas abas superiores.



Simulacao de processos — Reator de conversao

{# Sirnulation Basis — | X

Reactions

e /\M—' Na aba de Reactions, clicar em New Conversion
Mew Conversion Reactio

Add New Conversion Reaction

Add MNew Equilibrium Reaction ew eactic | Re a Ct I O n *
Add New Kinetic Reaction | Mew Kinetic Reaction |

Add New Heterogensous Catalytic Reaction | Mew HetCat Reaction |

Reaction Sets

Default Set Edit | | Remove |

Add a Reaction 5et

Add Mew Reaction Set | New Reaction Set |
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K Add Conversion Reaction — O x

Reaction ID

Name Combustio do Metano

Compounds and Stoichiometry (Indude / Name / Heat of Formation (kJ/kg) / Stoich.
Coeff)

[¥] Methane -4.64517 -1
[¥] Oxygen 0,00 -2
[T] Nitrogen 0,00 0

[¥] carbon dioxide _8.94148

[¥] Water 1342272 2

Base Compound

Base Compound | IMethane v

Reaction Balance

Stoichiometry: CH4 + 202 ——= CO2 + 2HOH [OK, Heat of Reaction = 0,00 kJ/kmol Base
Compaound]

Temperature Limits

Minimum Temperature (C) -273,15
Maximum Temperature (C) 1726,85
Reaction Phase

Reaction Phase Vapor -

Conversion Expression

Conversion Expression, % conv = fiT), Tin K

100

Cancel | | Add

Simula¢ao de processos — Reator de conversao

—1CH, — 20, - +1CO0, + 2H,0

Agora iremos configurar a reacao desejada:

Definir um nome. Exemplo: Combustao do
Metano.

Selecionar os componentes da reacao,
Metano, Oxigénio, Didxido de Carbono e agua.
Definir os coeficientes estequiométricos da
reacao, onde o negativo indica que é um
reagente e o positivo indica que é um
produto.

Definir o componente base: Metano.

Definir que a fase da reacdo se da na condigao
de Vapor.

Adicionar a expressao de conversao com base
na temperatura. Neste caso, queremos 100%

de conversao.
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Simulacao de processos — Reator de conversao

Streams Pressure Changers Separators Mﬁtersﬂpaithezs Exchangers Columns (im0 Salids User Madels Logical]'.}ps Cther

= = 4 &

Equilibrium  Gibbs Reactor Plug-Flow
Reactor Reactor (PFR)
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Simula¢ao de processos — Reator de conversao

e )
Property Package
Flash Algorithm

State Specification

S e e ST

- Carga do reator
Eeiect 3 pair of properties to specify the thermodynamic state of the MIX-003

stream’s mixture. m.—a
Temperature (C) 30

Enter the Tamperature of the stresm if the Flash Spec = T/P or TAVE
otharwize it will be caloulated.

Pressure (kgf/cm2g) 0.5

Enterthe pressurs of the stream if the Flash Spec iz T/F, BrH R/S or BIVE,
otherwizz it will be c2loulated.

Combustivel
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Simulacao de processos — Reator de conversao

Object Editors
CR-000 E1 BE R

Connections | Properties

GRS Material Streams  Spreadsheet Charts  Script Manager Results

Liquido *

e combustdo B

Object Connections Editor

Setup inket and outlet port connections for the selected object Select 3 blank
item from the fist to disconnect the port from the currently connectad object

Inlet Carga do reat - Ar
arga do reator Gases de combustio
Vapor Outlet Gases de combustio v m
Liquid Outlet Liquido -
Energy Stream Energia - MIX-003 Carga do reator
Liquido
Combustivel

112

Energia



Object Editors

@S0 - | Energia *  Liquido * Gases de combustio *
Connections | Properties | Results | Appearance |

Object Property Editor

Property values are updsted/stored as they are changed/adited. There's no
nesd to press ENTER to commit the changes:

-]l Simulacao de processos — Reator de conversao

Type Conversion Reactor
Status Active

MName CR-000

Property Package

Property Package

Flash Algorithm
Object Properties

Reaction Set

)

Calculation Mode

Salect the calcufation mode of this reactor.

Outlet Temperature (C} 1200
If you choze "Cuter Temperature’ a5 the caloelstion mode. entar the

desired value. if you chosz a different caloslstion mode, this paramezer will
be calculated.

Pressure Drop (kgf/cm2) 0

Entar the desired pressure drop for this reactor.
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Combustivel

Simula¢ao de processos — Reator de conversao

Gasesde ¢

MIX-003

Carga do reator

CR-000

Energia

Gases de combustao

Matarial Stream

Temperature 1800C

Pressure 05 kgffcm2g
| Mass Flow 420000 kg/h

Molar Flow 4202 52 molfs

Volumetric Flow 481872 m3 5

Mixture Molar Enthalpy #4624 7 ki/kmaol

Mixture Molar Entropy 71,3132 Wi/ [kmolb

Vapor Phase Molar Fraction 1

Phases Vapor Only

Energy Fow 271613 kKW
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Simulac¢ao de processos — Controller/adjust

ADJ-009

Dbject Palette
Streams Pressure Changers Separators  Mixers/Splitters  Exchangers Columns Reactors Solids User Models BEGT=RSL8 Other

® ® O

k Energy Recycle Recycle Block  Specification
i Block Block
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Simulac¢ao de processos — Controller/adjust

ADI-008 E3

|
Gases de tinmlmst."m

Manipulated Object

Manipulated Object
Manipulated Property

Current Value: 391033 kg/h
Controlled Object

Controlled Object

Controlled Property

Current Value: 0,014622
Referenced Object

Use Referenced Object

‘When 3 Reference Object is usad. the Adjust/Cantrofier block will change
the Manipulated Variable so the Controlled Variable matches the
Referenced vafue plus/minus the defined Set-Point/Dffsat

Streams Pressure Changers Separators Mixers/Splitters Exchangers Columns Reactors Solids User Models

Run with the Simultaneous Adjust Solver

[13/04/2020 14:31:19] Backup file successfully saved to "C:\Users\delan\Documents\DWSIM Application Data\E

adjust.dwxmz’.

et o ® o

Ratornced frvpenty. Controller Block Energy Recycle Block  Specification
Block Block

Controller Parameters Log Panel

Set-Point/Offset 0015 [13/04/2020 14:30:32] Last run execution time: 0:00:00,4810757




Simulagao de processos — Recycle

Material Streams® Spreadsheet Charts Script Manager Results

Object Connections Editor

Setup infet and outlet port connections for the selected object Select 2 blank
item from the list to disconnect the port from the currently connectsd object.

Inlet

Outlet Reterno -

Descarga da bomba SPLT-001
Sucgao da bomba PUMP-000

Make-up Recirculagao

REC-0049




Simulagao de processos — Specification

SPEC-008

Object Palette

Streams Pressure Changers Separators Mixers/Splitters  Exchangers Columns Reactors Solids  User Models NEGTETN8NEN Other

® ® ®

Controller Block Energyﬂeqal:l Recycle Block
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