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Introduction

What is a Process Flowsheet

Process flowsheet can simply be defined as a blue print of a plant or part of it. It
identifies all feed streams, unit operations, streams that inter-connect the unit
operations and finally the product streams. Operating conditions and other technical
details are included depending on the detail level of the flowsheet. The levelcan vary
from a rough sketch to a very detailed design specification of a complex plant.

For steady-state operation, any process flowsheet leads to a finite set of algebraic
equations. For a case where we have only one reactor with appropriate feed and
product streams the number of equations may be manageable by manual hand-
calculations or simple computer applications. However, as the complexity of a flowsheet
increases and when distillation columns, heat exchangers, absorbers with many purge
and recycle streams come into the picture the number of equations easily approach
many ten thousands. In these cases, solving the set of algebraic equations becomes a
challenge in itself. However, there are computer applications called process flowsheet
simulators specialized in solving these kinds of large equation sets. Some well known
process flowsheet simulators are Aspen PlusO, ChemCadO and PRO/IIO . These
products have highly refined user interfaces and on-line component databases. They
are used in real world applications from interpreting laboratory scale data to monitoring
a full scale plant.

Advantages of using a process flowsheet simulator

The use of a process flowsheet simulator is beneficial in all the three stages of a
plant: research & development, design and production. In research & development they
help to cut down on laboratory experiments and pilot plant runs. In design stage they
enable a speedier development with simpler comparisons of various alternatives.
Finally, in the production stage they can be used for risk-free analysis of various what-if
scenarios.

Disadvantages of using a process flowsheet simulator

Manual solution of a problem usually forces someone to think deeper on the
problem, find novel approaches to solve it, and evaluate and reevaluate the
assumptions closer. A drawback of process flowsheet simulators may be cited as the
lack of this detailed interaction with the problem. This might act as a double edged
sword. On one side it hides the complexities of a problem so you can concentrate on
the real issues at hand. On the other side this hiding may also hide some important
understanding of the problem as well.

History

In 1970s the researchers at MIT’s Energy Laboratory developed a prototype for
process simulation. They called it Advanced System for Process Engineering (ASPEN).
This software has been commercialized in 1980’s by the foundation of a company
named AspenTech. AspenTech is now a publicly traded company that employs 1800



people worldwide and offers a complete integrated solution to chemical process
industries.

This sophisticated software package can be used in almost every aspect of process
engineering from design stage to cost and profitability analysis. It has a built-in model
library for distillation columns, separators, heat exchangers, reactors, etc. Custom or
propriety models can extend its model library. These user models are created with
Fortran subroutines or Excel worksheets and added to its model library. Using Visual
Basic to add input forms for the user models makes them indistinguishable from the
built-in ones. It has a built-in property databank for thermodynamic and physical
parameters. During the calculation of the flow sheet any missing parameter can be
estimated automatically by various group contribution methods.

In this workshop we will only scratch the surface of this tool. We will discuss its
advantages and disadvantages. Our focus will be on reactors and our goal is to provide
you with a smooth and simple introduction to Aspen Plus. Let’s start our workshop by
learning how to access Aspen PlusO at The University of Michigan.

Aspen PlusO at The University of Michigan

The current version supported by CAEN is 10.2. Files generated in older versions
are upward compatible and will be converted automatically to the newer version. Aspen
PlusO has an extensive on-line documentation library. All on-line documentation is

available either as standard Windows help file or as PDF documents. PDF documents
are located at the following network neighborhood address “Sibin\aspentech\AES 10.2
Documentation”.

Aspen PlusO can be invoked by following this path:

From Pr ogr ans menu find

Engi neeri ng Applications->Aspen Plus 10.2 ->Aspen Plus 10.2
And click

Aspen Plus User Interface



Interface basics

After invoking Aspen PlusO |, it will present you the Aspen Plus Startup dialog.
There are three choices for starting a new Aspen PlusO session. You can open an
existing simulation, start from a template or create your work from scratch using a blank
simulation. Let’s select the option with blank simulation and click ok.

Aspen Plus Startup

|

— Create a Mew Simulation Using

N

m‘ ™ Template

% Elank Simulation

é? ™ Open an Existing Simulation

C:ADocuments and Settingzslgurmenthy Documentzimydiphe
C:hDocuments and Settingzhgurmenikdy Documentssmydiphe
C:hDocumentz and Settingzhgurmentkdy Documents'diphenl
C:ADocuments and Settingshgurmentiy Documentzhdiphernyl

L | i

Help

x|

Edt |

Aspen PlusO’s simulation engine is independent from its graphical user interface
(GUI). You can create your simulations using the GUI at one computer and run them

Connect to Engine

Server type

— Uzer Infa

Mode name : I

Ilzer name I

Paszward : I

Working directary I

[ Save as Default Connection
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connecting to the simulation engine at another computer. For this workshop we will use
the simulation engine at Local PC. Default values should be ok. Click ok at the Connect
to Engine dialog.

The next screen will be the main Aspen PlusO application window with a blank
Process Flowsheet Windowin it. Let’s familiarize ourselves with the interface.

II|||II Aspen Plus - Simulation 2

File Edit Wiew Data Tools Run  Flowsheet  Library  wWindow  Help
I~ I~

D|(E| SR =2 x| mE-rlalss{w)(w) mE ol n]u] B
k= ErE P BT
¥ Process Flowsheet Window =10 =]
-~
Next button
Data Browser button
Process Flowsheet area
Kl | M
il Mixers/Splitters | Separators Heat Exchangers I Eu:ulumnsl Reactars I Prezsure Changers I ‘I’I
|:| .
Materil ~ §| sams | | = | | =« | Model Library toolbar
STREAMS b imer FSplit S5plit

|Cormection Established | |CATEMP | LR Flowesheet Mok Complete Y\ 2

Status message

Flowsheet Not Complete message is shown until a full flowsheet description is
entered in the Process Flowsheet Window. When the flowsheet is complete the status



message changes to Required Input Incomplete. A simulation can only be run when the
status message shows Required Input Complete. For a minimalist flowsheet there has
to be at least two streams, one for FEED and one for PRODUCT, connected to a unit
operation equipment, say a REACTOR.

Under the process flowsheet window there is the Model Library toolbar. This
toolbar contains the built-in Aspen PlusO’s models for various unit operations.

As with any other complex software application it is a good practice to save your
work frequently. For the first save operation select Save or Save As from File menu and
save your work. There are three saving modes: the Aspen Plus Document, Aspen Plus
Backup file and Template.

saveas 2| x|
Save in: Iﬁ mydiphenyl x| £ Ex=
Dimages
File: riame: Idiphen_l,ll.apw Save I
Save az type: I.-'-‘-.spen Fluz Documents [F.apw] j Cancel |
Azpen Plus Documents [* apw] £

Azpen Plus Backup Files [*.bkp]
Templates [*.apt]

The Aspen Plus Document format can retain your results and run information, but
it is a propriety binary file format. In backup mode your work is saved as a standard
ASCI! text file. If you are an expert Aspen PlusO user you can make changes directly
on this file and send it as input to the simulation engine from the command line. It is
easy to transfer this file from one machine to another. However, it does not retain the
results or run information in it. Finally, a project can be saved as a Template and be a
starting point for another simulation. While you are working on a project it is a good idea
to save your simulation in Aspen Plus Document format. A file in backup format will be
created automatically.



Reactor models

There are 7 built-in reactor models, RSTOIC, RYIELD, REQUIL, RGIBBS, RPLUG,
RCSTR and RBATCH, in Aspen PlusO . RPLUG, RCSTR and RBATCH are rigorous

models for plug flow, CSTR and batch reactors, respectively.

RSTOICH should be used in cases where the stoichiometry is known but the
reaction kinetics is either unknown or negligible. If both, the reaction kinetics and
stoichiometry is unknown RYIELD should be incorporated into the simulations. For
single phase chemical equilibrium or simultaneous phase and chemical equilibrium
calculations the reactor model of choice should be either REQUIL or RGIBBS. REQUIL
bases its calculations on simultaneous solution of stoichiometric chemical and p hase
equilibrium calculations whereas RGIBBS solves its model by minimizing Gibbs free
energy.

All reactor models except RPLUG and RBATCH can have any number of material
feed streams. These streams are mixed internally. The rigorous models can incorporate
built-in power law or Langmuir-Hinschelwood-Hougen-Watson kinetics or custom
kinetics specified by user. Custom kinetics can be defined either in Fortran subroutines
or in excel worksheets.

Table 1 Summary of reactor models in Aspen PlusO

Model | Stoichiometry | Kinetics | Rigorous | Feed
RSTOIC Yes No No Any
RYIELD No No No Any
REQUIL No No No Any
RGIBBS No No No Any
RBATCH Yes Yes Yes 1
RCSTR Yes Yes Yes Any
RPLUG Yes Yes Yes 1




Example Problem - Pyrolysis of Benzene

Aspen Plus will be introduced with benzene pyrolysis reaction in a plug flow reactor
in this tutorial. The next three pages will present the details and the data.

Diphenyl (C12H10) is an important industrial intermediate. One production scheme
involves the pyrolytic dehydrogenetation of benzene (CesHs) [1]. During the process,
triphenyl (C1sH14) is also formed by a secondary reaction.

The reactions are as follows:

(1) 2CH, ® C,Hy,+H,
(2)  CeHe+CuHy © CyHy, +H,
Substituting the symbolic IDs A = CgHg, B = C12H109, C = C1gH14 and D = H»
3) 2A ® B+D
(4) A+B® c+D

Murhpy, Lamb and Watson presented some laboratory data regarding these
reactions originally carried out by Kassell [2]. In these experiments, liquid benzene was
vaporized, heated to the reaction temperature and fed to a plug flow reactor (PFR). The
product stream is condensed and analyzed for various components. The results are
tabulated in Table 1.

Table 2 Laboratory data for P = 1 atm.

Temperature Flow rate Ya Ve Ve Vb

(°F) (Ibmole/hr)

1400 0.0682 0.8410 0.0695 0.00680 0.0830
1265 0.0210 0.8280 0.0737 0.00812 0.0900
1265 0.0105 0.7040 0.1130 0.02297 0.1590
1265 0.0070 0.6220 0.1322 0.03815 0.2085
1265 0.0053 0.5650 0.1400 0.05190 0.2440
1265 0.0035 0.4990 0.1468 0.06910 0.2847
1265 0.0030 0.4820 0.1477 0.07400 0.2960
1265 0.0026 0.4700 0.1477 0.07810 0.3040
1265 0.0007 0.4430 0.1476 0.08700 0.3220
1265 0.0003 0.4430 0.1476 0.08700 0.3220




Additional data

A=CeHs B = C12Hi0 C =CygHus

The reactor tube dimensions:

L=375in,D=0.5in

Rate laws
@, Pgpp0
- r1A=k1Agp,2A' Iz D%ﬂ
1A
_, & PcPp O
P _kZngApB_ KC DE
2B

Specific reaction rate constants

klA = Ai eXp(' %)

Kyg = A exp(- %)

Equilibrium constants

(
InK,, = A¢+%+C¢In(T)+ DOT + ECT?

«
NK,, = A¢+%+Cﬁun(T) + DET + E€T2

H>
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Parameter values
E1=30190 cal/mol
E> =30190 cal/mol

A'=-19.76
B’'=-1692
C'=3.13

D’ =-1.63E-3
E’'=1.96E-7

P =14.69595 psi

Exercise

A; = 7.4652E6 Ibmole/h/ft/atm?
A, = 8.6630E6 Ibmole/h/ft/atm?

A" =-28.74
B =742
C"=4.32

D” = -3.15E-3
E” = 5.08E-7

R =1.987 cal/mol/K

Follow the instructions during the lab session and use the handouts to replicate the
data presented in Table 1 for T = 1400 °F and P = 1 atm using Aspen Plus. What is
the percent difference between experimental and simulated mole fractions?

[1] H.S. Fogler, Elements of Chemical Reaction Engineering, 3" ed., p.77-79,
Prentice Hall, New Jersey, 1999.

[2] G.B. Murphy, G.G. Lamb, and K.M. Watson, Trans. Am. Inst. Chem. Engrs.,

(34) 429, 1938.
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Tutorial

Flowsheet

We will start creating our flowsheet by adding a reactor from Model Library toolbar
to the Process Flowsheet Window. Select the Reactors tab on the Model Library
toolbar. The built-in models for reactors are RSTOICH, RYIELD, REQUIL, RGIBBS,
RCSTR, RPLUG and RBATCH. Clicking the down arrow to the right of the model gives
different symbol choices for the user to insert into the flowsheet.

II|||II Aspen Plus - diphenyl.apw -0 x|

File Edit Miew Data Tools Run Flowshest  Library  bindow  Help

D|=(H| Slal Bl | fal-|ew]-dla] N o m| ]| BE| &
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4

b
B

N

-

4] | v
L | Mixers/Splitters Separatars Heat Exchangers Colurnns HEEClDISJ_ Prezsure Changers I 1 I ’I

_ ==

f Material = ‘ RSTONC v RTIELD v AECLAL v ACIERE v ACSTA v ARATCH v ’
STREAMS RStoic Rvield RE quil RGibbz RCSTR RFlug kﬁﬂatch

|Far Help, press F1 | [ TEMP l_ m b Complete 4

== T==T1

Select the left bottom symbol after expanding the RPLUG symbols and draw a
rectangle where you want to insert on the Process Flowsheet Window. Now the Process
Flowsheet Windowshould have an icon representing your plug flow reactor as shown in
the next picture. In Aspen PlusO terminology it is a Block. Hence, it is named by default
as B1.
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II|||II Aspen Plus - Simulation 1

File Edit M“iew Data Tools Fun Flowsheet Library  Window  Help

D|={6| SR (2] W) 7|8 4]l v E [0 ]=]w| EF

il F=s B PN B

I

Al
B
4] | v
il Mixers/Splitters Separatars Heat Exchangers Colurnns HEEClDISl Prezsure Changers I 1 I ’I
. - - b - VDEI] -

Matenal RSTONC RTIELD AECLAL ACIERS ACSTA ARATCH

STREAMS RStoic Rvield REquil RGibbz RCSTH RFlug REatch
|For Help, press F1 | |CATEMP | [rur | [Flowsheet Mot Complete 4

Now select the STREAMS section of the Model Library toolbar. Aspen PlusO has

three different stream categories, Material, Heat and Work, as shown in the next figure.
Material Stream is the default icon shown.

— -3

b atenal Heat

Wwiork,
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After selecting the Material Stream icon draw a line on the flowsheet from a point to the
left of the block B1 towards B1. You will realize two highlighted arrows as you approach
the block. The red line is the required FEED connection to RPLUG. The blue line is the

optional heating or cooling fluid entrance. Select the red arrow to connect your feed
stream.

il Aspen Plus - Simulation 1 Y [m]

File Edit M“iew Data Tools Fun Flowsheet Library  Window  Help
D|S(E| SR =2l 8| s 5] €] v 2
il F=s B PN B

ﬁ Process Flowsheet Window ;lglﬂ

-

4] | v
I? hixerzS plitters Separators Heat Exchangers Colurnns ~ Reactors | Prezzure Changers I 1 I ’I
MatEflal hd AsTOC ATIELD AEAL AORRS ACSTA ARATCH ’
TREAM FiStaic Field RE quil RGibbz RCSTH RFlug RBatch
|For Help, press F1 | |CATEMP | [rur | [Flowsheet Mot Complete 4

The stream is named as S1 by default. Similarly connect your product stream to the
block. When you are done your flowsheet should look like the following picture. There
will be still two highlighted blue arrows for heat duty requirements. As these streams are
optional we can proceed with the next activity. Note the change in the status message
from Flowsheet Not Complete to Required Input Incomplete. Clicking on the arrow
above the streams icon will hide the blue arrows and let you freely move the icons on
your flowsheet and arrange them to your liking.
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One thing that might be useful is to align the streams and blocks. To do that,
draw a large rectangle to select all of your icons on the flowsheet and then right click to
activate a pop up menu. Select the Align Blocks entry from this pop up menu. If you do
not select all icons, but only one, a different pop up menu will be activated.

il Aspen Plus - Simulation 1 Y [m]

File Edit M“iew Data Tools Fun Flowsheet Library  Window  Help

D|=(Q| S| (e W iE-¢]s] 5]l wf GE o]0 |[=]w] &=

il F=s B PN B

REE

-~
B1
> [T >

Kl | v
il Mixers/Splitters Separatars Heat Exchangers Colurnns HEEClDISl Prezsure Changers I ‘I’I
—L= ==l

Mate”al hd AsTOC v ATIELD v AEAL v AORRS v ACSTA v v ARATCH v

TREAM R Stoic Rield RE quil RGibbs RCSTR RFlug RBatch
|F|:|r Help, press Fl | |C:'|,TEMF‘ | |NLIM | |Requireu:| Input Incomplete 2

You can also rename the objects you insert onto the flowsheet. To do that highlight the
object you want to rename and click the right mouse button. A pop up menu will be
activated. Select the Rename Block entry from it. The next picture shows the rename
operation for the block B1.
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II|||II Aspen Plus - Simulation 1

File Edit M“iew Data Tools Fun Flowsheet Library  Window  Help
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¥ Process Flowsheet Window Y w]
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B
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Change Section...  Crkrl+F11
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Deactivate
Delete Block, Dl
Rename Block, Chrl+r \1
Rotate Icon il’\
Resize Ican g -
iI Exchange Icon kel v
Hide k =
i f 4|k
I * hixerzS plitters Separators Heat Exchangers Unplace Block ChriL ngers I _I_I
Cenker Yiew Ckrl+Home:
. - - - - v' L Ll - -
Mate”al hd AsTOC ATIELD AEAL AORRS ACSTA ARATCH
TREAM FiStaic Field RE quil RGibbz RCSTH RFlug RBatch
|Changes the ID of this block | |CATEMP | [rur | [Required Input Incomplete

After renaming stream S1 to FEED, stream S2 to PRODUCT and Bl to
REACTOR the flowsheet will look like the following picture. At this stage the flowsheet is
complete and the rest of the specification is done with Input Forms.

Whenever you have doubts on what to do next, the lowest energy action is to
click the Next Button.

) _

This button will take you to next part of the specification or tell you what is missing from
your specifications.
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II|||II Aspen Plus - Simulation 1

File Edit M“iew Data Tools Fun Flowsheet Library  Window  Help
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il F=s B PN B
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=
REACTOR
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MatEflal hd AsTOC v ATIELD AEAL v AORRS v ACSTA v v ARATCH v
TREAM FiStaic Field RE quil RGibbz RCSTH FPFlug RBatch
|For Help, press F1 | |CATEMP | [rur | [Required Input Incomplete

At this point, we know that the flowsheet is complete. However, we also know

that parts of the required input are missing. Remember, if we are not sure what to do
next we click the Next Button.

Flowsheet Complete

2)

x|
Flowsheet connectivity is complete, Provide the remaining problem specifications on input Forms,

Display next inpuk Form?

Cancel

o]
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Components input forms

The response will be a message dialog offering to display the next input form.
Clicking on ok brings up the Components section of the Data Browser.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D|=(E| Z|&| (@ W|| &g s]-6e] n GEl e |=]w] E
|l a2 5] k|

e
[0 Specifications FEfE e o] e <« -] >>| g nof
-] Setup Jﬁelectiunl Petroleum | MNaoncanyentional | D atabanks |
=-{¥] Components

""" &) specifications — Define components
- .ﬁ.ssay,l'Bl-Ilend Carmpanent 1D Tupe Component name Farmula
+1-£ Petro Characterizati
Ee- L] Petro Characterization CEHE Conventional [BENZENE CEHE
----- () Pseudocomponents
..... () Attr-Comps C12H10 Coreeentional  |[DIPHEMYL C12H10
(] Henry Comps HZ Corwentional  [HYDROGEN HZ
----- () UMIFAC Groups -
£7] Comp-Groups p IC1EH14 Conventional
E-{3] Comp-Lists %
[#- &] Properties
- gg] Streams
[+ &] Blocks
#-{"7] Reactions
#-{"7] Convergence
(#-{7] Flowsheeting Options Find Elec ‘Wizard lzer Defined Reorder
F-{7] Model Analvsis Tools
F-{Z7] Results Summary

Component name from the built-in databanksz. Click on the Find button to use the Find
dialog box to quickly zearch for components in the databank.

Input Complete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2

Fill out the table as suggested in the above picture. Component ID is essentially an
alias for the components. As the components we are dealing in this problem are simple
enough | used their formulas as component IDs. From these component IDs Aspen
PlusO fills out the name and formula columns. However, for the fourth component it will
fail because there are three isomers with the same formula: Meta-, Para-, and Ortho-
terphenyl. As another hint, enter TERPHENYL in the name column of the fourth
component. This will bring up a dialog box as follows:
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Mame or Formula | Advanced |
| Find niow I
Component name ar formula ; ITEFEF'HENYL
Cloge |
[ Match anly companents beginning with this sting
Mew search |

8

Databank |
— Double click on component to add tao list
Component name | Formula | [ atabank. | bl | BP <Fx | CAS no |
C18H14-2 FURETD 230308 707 92-0B-3
O-TERPHEMYL C18H1441 FURETD 230309 EB368 a4-15-1
P-TERPHEMYL C18H14-3 FURETD 230308 F196 92-94-4
4 | i
Add |
|Matu:hes found : 3 v

Select M-TERPHENYL, click Add and finally, close the dialog. Now the input form
should look like the next picture.
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II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help
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-] Setup Jﬁelectiunl Petroleum | MNaoncanyentional | D atabanks |
=-{¥] Components
""" &) specifications — Define components
- .ﬁ.ssay,l'Bl-Ilend Carmpanent 1D Tupe Component name Farmula
+1-£ Petro Characterizati
fel- (] Petra Characterization CEHE Corwentional [BENZENE CEHE
----- () Pseudocomponents
..... () Attr-Comps C12H10 Coreeentional  |[DIPHEMYL C12H10
(] Henry Comps HZ Corwentional  [HYDROGEN HZ
----- () UMIFAC Groups - -
£ Comp-Graups p IC1EH14 Correntional C18H14-2
E-{3] Comp-Lists %

- qg] Properties

- g Streams

H- ] Blocks

+-{" ] Reactions
-] Convergence
Fl-{* ] Flowsheeting Options Fird Elec #fizard zer Defined Rearder
-] Model Analysis Tools
H-{Z7] Results Summary

Component name from the built-in databanksz. Click on the Find button to use the Find
dialog box to quickly zearch for components in the databank.

Input Complete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2

The blue check sign indicates that the minimum requirements for this section are
complete. Now, hitting the Next Button will take you to the next input form. However,
let's modify the defaults selected by Aspen PlusO in the Setup section, first. Therefore
close the Components section and open the Setup section in the Data Browser.
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Setup input form

One useful option set to customize is the Report Options. The next picture
illustrates my choices.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D|Z(E| S| (@ W] &g s]-6e] N GEl » v =] E
g En e BN P LY

i
|G Report Dptions j |§E I :Iv <1:'|*| ﬁ“'&'" jv ﬁl El

------ G Specifications

EE Setup General | Flowzheet | Block Jﬁtreaml Property | Al |

------ &) Simulation Options

v Generate a standard stream report

@ Stream Class

- — Itemsz to be included in stream report

{2 Substreams

- B3] Units Sets Flow basiz Fraction bazis — Stream format———————
e G Report Options ™ Mole v Mole TFF: IFLlLL vI
H-{¥] Components

_‘GJ Properties I~ Mass I~ Mass f* Standard [20 calumn)

B ) Streams [~ Stdliqvolume | | [ Stdligvolume | | Wide (132 colurn)

[+-{&] Blocks

élj Reactions _ _ v Sart streams alphanumerically
: v Components with zera flow or fraction

1:| Zonvergence

1:' Flowshesting Options Inchude Streamz | Ewxclude Streamz|  Property Setz | Component Attributes

7] Model Anal I
[+]- Maodel Analysis Tools

-7 Results Summary
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Input Complete i
g | Mixers/Splitters | Separators Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Complete

Although optional, it is also a good idea to fill out a title and description for your
project. The next two pages show two suggestions for these entries.
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II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools

Fun  Plok

Library ‘Window Help

D|S|E| 2|& @ W

o || BB

|l a2 5] k|

|ﬂ Specifications

il Setup Specifications - Data Browser

=101 %]

=¥ Setup

(- G Specifications

@ Simulation Options

@) Stream Class
() Substreams
[#-{¥] Units Sets

- @ Report Options

(¥ Components

[+-{&] Properties

[+-{g] Streams

[+ &) Blocks

[#-{) Reactions

-] Convergence

[#-{7] Flowsheeting Options

-] Model Analysis Tools

-2 Results Summary

Global | Description | Accounting | Diagnostics |

— Global zettingz

Title: IF'_I,Iru:uI_I,Isis of Benzene
— Unitz of meazurement

|nput data: EMG -

Output results; [EMG -

[~ Use free water calculations

Run type: Flavezheet j
[nput mode: Steady-State j
Stream class: COMYEM j
Flow basiz: M ole j
Ambient pressure; |14.69595 pai j
Ambrent bemp.: al F j
Yalid phazes: j

Text to appear on each page of the report file. See Help.

Input Complete

4

Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
. w - -
b4 aterial FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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II|||II Aspen Plus - diphenyl.apw
File Edit Miew Data Tools Run Plot  Library  Window  Help

D|S[E| Z|&| @] W] i&-as]-6]a] b r v |m] ] B
|l a2 5] k|
=10 x|

=¥ Setup o Global Description | Accounting | Diagnostics |
- @) sSpecifications
@) Simulation Options — Description

@ Stream Class

1:| Substreams
E Inits Seks

Pyrolysis of Benzene

: e G Report Options This Aspen Plus Workshop problem uses the data
E Components provided by Hougen and Watson in

_,‘GJ Properties Chemical Process Principles,

."G‘J Skreans Part 3, 1247, pp.S46-875.

[+ &) Blocks

i . Problem created by
1:| Reactions Nihat M. Gurmen

1:' Corergence gurmenfunich. edu
[#-{77) Flawshesting Optians 2 /E0/2002

B Model Anabysis Tools | fommmm e
-2 Results Summary

ry nurmber of lines of text, to be printed at the beginning of the report file. Uze Copy and
Fazte from the Edit pulldown meu bo move ket

Input Complete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2

Next Button will take you to the Properties input forms.
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Properties input forms

In this section the parameters for various component properties are set. As the
pressure is low enough ideal conditions will be assumed. SYSOPO is the property
method in Aspen Plus™ that provides ideal behavior in liquid and vapor phases. You
can get information about a feature by selecting the What's this? entry from Help menu
and clicking on the feature you are interested in. Most of the time a yellow tool tip box
will pop up with a short reasonable description.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D6 Zl&] Bl K| fEl-r|e| w6 nf v ||| B
|l a2 5] k|
_10/ x|
[@ Specifcatins -] [ =1 &[]« =] | 0] e

-] Setup JEIuhall Flowsheet Sections | Referenced |
-] Components
EIE Properties — Property methods & modelz _ .
..... G Specifications Process type: o — Froperty method:  |[=ygeiali
+{77] Property Methods _
1:| Estimakian Baze method: SY'SOPO vI I'l_ b odify property mu:u:lels—‘
: I L |t i3 ﬁ
E Maolecular Struckure Henm co 1
"ﬁl Parameters Petroley] 5TSOPU IS @ unigue property method in Aspen Plus.
(] Data Aspen Plus always [oads SYSOPO as part ofthe run to
(] Analysis Free-watd nrovide default property calculation methods, in case a
ﬁl Prop-Sets wiater zo| calculation method was not defined for a property in a
(T Advanced property method. You should not modify SYSOP0 using
- gg] Streams —Electraly the Properties Option-Sets forms, because itis used to
[+ &] Blocks . initialize many unit operation models such as FLASHZ.
#-{"7] Reactions <leisd, ) )
The SYS0OP0 property method assumes ideal behavior
#-{"7] Convergence F Uset - ,
. . for both the vapar and the liguid phases (Raoult's [aw). It
#+{"7] Flowsheeting Options . )
! does notinclude:
F-{7] Model Analvsis Tools . )
o Results SUmmar +  Poynting correction
= ¥ +  Heat of mixing
|deal/R acult's ) )
SYS0OP0includes methods and models for calculating
properies far conventional solid components
Input Complete

Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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Streams input forms

FEED steam is assumed to consist of pure benzene at atmospheric pressure with

conditions specified in the example problem description.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D|(E| 2|z Bl || s s €]e] v

o || BB

|l a2 5] k|

il Stream FEED {MATERIAL) Input - Data Browser

=101 %]

(@ nput j [EnG -| <J='|-F| ﬁ“f-‘«ll vlﬁl Ql@ El

-7 Model Analysis Tools Total flow: Mole jv

1:| Resulks Surmmary ID.UEBE T j

Salvent: I - I

-] Setup Jﬁpecificatiunsl Flazh Options | FEm | Companert S, |
-] Components
#-{¥] Properties Substream name: IJ MIXED j
E‘E Streams — State variables — Composition
E..%ﬂzﬂilnput ITemperature j IMD|E-FraC j I j
1:ID Results IMDD IF j Companent Walue
- B PRODUCT
_‘QJ Blocks IF'ressure j s !
-] Reactions [1463535 |psi =] il :
1:| onvergence Hz ]
[#-{] Flowshesting Options p [CT8HT4 0

Tatal: |1

Letz you type the component flow, fraction or concentration. See Help.

Input Complete

4

Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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Blocks input forms

Now we will specify the reactor specifications. First, we assume isothermal

operation at inlet conditions.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools

Fun  Plok

Library ‘Window Help

D|=|E| S Bl x|

] M A I S e

|l a2 5] k|

il Block REACTOR {RPlug) Setup - Data Browser

=10l |
[@ Sewn SEEE e 3 e <« =123 piles] we
-] Setup

H-{¥] Components

-] Properties

-] Streams

=g Blocks

- &) REACTOR,

..... ,;, Setup

----- &) Convergence

----- & User Subroutine
----- & Crynamic

----- &) Elock Options
-] Resuls

-] Profiles

-] Stream Results
#-{"7] Reactions

#-{"7] Convergence

#+{"7] Flowsheeting Options
[

[

+-{" 7] Model Analysis Tools
+-{Z7] Results Surnmary

Jﬁpecificatiunslﬁ'El:nnfiguraticnn |G'F|eau:tiu:uns| Prezsure |

Reactor bwpe:

Feactor with =

— Dperating condition

ecified temperature

" Temperature profile
[Location

F

{+ Constant at inlet lemperatune

T emperatur

{~ Constant at specified reactor lemperatune

R eactor with temperature or temperature profile specified.

Fequired Input Incomplete

L]

Hixers!ﬁplittersl Separators | Heat Exchangers

4

Colurns | Reactors Prezsure Changers I 1 I ’I
- -
b aterial v wiJ8R PELIT LT
STREAMS bizer FSplit SSplit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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Next, we enter the physical dimensions of the reactor. Note the option about the

multitube reactors.

II|||II Aspen Plus - diphenyl.apw

File  Edit

Wiewe Data Tools

Fun  Plok

Library  Window

Help

D|(E| 2|z Bl || s s €]e] v

] M A I S e

|l a2 5] k|

il Block REACTOR {RPlug) Setup - Data Browser

=101 %]

H-{¥] Components
-] Properties
-] Streams
=g Blocks

- &) REACTOR,

..... ,;, Setup
----- &) Convergence

----- & Crynamic
----- &) Elock Options
-] Resuls
-] Profiles

+-{" ] Reactions

-] Convergence

t-{" ] Flowsheeting Options
-] Model Analysis Tools
H-{Z7] Results Summary

| O R O O |

----- G IJser Subrautine

-] Stream Results

[ Multitube reactor

— Reactor dimensionz

[@ Sewn SEEE e 3 e <« =123 piles] we
E Setup o Specifications J[:unﬁguratiunliii'Heau:tiu:uns| Pressure |

[ umber af tubes: I E

Length: 375 in |
Diarneter: 0.5 i j
—%alid phazes
Process stream: | apor-Orly j
Coalant strearm: 1% apar-Liquid j Znl Liepid |

Reactor diameter. If number of tubes > 1, zpecifies the diameter of a single tube.

Fequired Input Incomplete

L]

Hixers!ﬁplittersl Separators | Heat Exchangers

—3

. -
b aterial wamR

LT

=T

STREAMS Mizer

F5plit

S5 plit

Columng

Reactors

Prezsure Changers I 4|

4

|F|:|r Help, press F1

|C:'|,. - My Docurmentsimydiphenyl |

[rur |

|Requireu:| Input Incomplete

4
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Finally, we define a reaction set for our simulation. The default name R-1 is fine.

II|||II Aspen Plus - diphenyl.apw

File  Edit

Wiewe Data Tools

Fun  Plok

Library ‘Window Help

D|S|E| 2|& @ W

o || BB

|l a2 5] k|

il Block REACTOR {RPlug) Setup - Data Browser

H-{¥] Components
-] Properties
-] Streams
=g Blocks

- &) REACTOR,
..... ,;, Setup

----- & Crynamic

----- &) Elock Options
-] Resuls
-] Profiles

+-{" ] Reactions

-] Convergence

t-{" ] Flowsheeting Options
-] Model Analysis Tools
H-{Z7] Results Summary

| O R O O |

----- &) Convergence

----- G IJser Subrautine

-] Stream Results

— Select reaction zet(z] to be included in the model

—aAvailable reaction zets —

IR

=10l |
[@ Sewn SEEE e 3 e <« =123 piles] we
-] Setup

o Specifications |JEaniguratiDn G‘Heactiunsl Prezsure |

— Selected reaction zets—

Reaction Set D,

Fequired Input Incomplete

A
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl |NLIM | |Requireu:| Input Incomplete 2

New Reaction Set

Erter a name or accept default name for

FReaction Set

x|

|F|-1

o]

Cancel
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We will represent reactions with power law kinetics in this reaction set.

Enter Type x|

Cancel |

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D6 Zl&] Bl K| fEl-r|e| w6 nf v ||| B
|l a2 5] k|
-1/ x|
(@ Seu SEE v o el «ffa =] 3] CilE| N

E Setup o Specifications | o Configuration JHeactiunsl Pressure |
-] Components
B+-{¥] Properties — Select reaction set(z] ta be included in the madel
E Skreams — fvailable reaction sets— — Selected reaction sets —
=1-{¥] Blocks =]
=] REACTOR X |
..... G Setup
----- &) Convergence LI
----- &) Report < |
----- User Subrouting
----- g [Dwniarnic LI
----- &) Elock Options
-] Resuls
-] Profiles

-] Stream Results
[+ &| Reactions

#-{"7] Convergence

#+{"7] Flowsheeting Options
[

[

+-{" 7] Model Analysis Tools
+-{Z7] Results Surnmary

Reaction Set D,

Input Complete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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Reactions input forms

In these forms we will first enter the stoichiometric and power law coefficients for all
components in each reaction, and then we will move on to kinetics tab. In Aspen Plus™
notation we will represent the two reversible reactions as four separate reactions, each
with their own kinetic expression. Select New to proceed and fill the boxes as suggested
by the following pictures.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D= &[] Bl@] 8| bl s]6]e] v p v (=] EF
|l a2 5] k|

R
|w R-1 = |§E [EnG -| <J='|-F| ﬁ“ﬁll 'Iﬁl [j|@| El
-] Setup = Stoichiometry| (inctic | Ecuilbrin |

H-{¥] Components

E Properties

E Streams Fizn Mo, [Reaction ype | Stoichiometmy

E#-{¥] Blocks

El_‘g] Reactions

0 Chemistry 1 I I ﬂ
El_‘g] Reactions

[ ,;,m

#-{"7] Convergence

1:| Flowsheeting Options

1:| Model Analysis Tools

1:| Resulks Surmmary

Mew... Edit [elete
Fequired Input Incomplete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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"/ ]Edit Reaction x|

Reaction Mo.: IJ1 vI Reaction type: IKinEtiC j
— Reactants — Products
Compohett Coefficient | Exponent Companent Coefficient | Exponent
CEHE -1 2 C12H10 0.5
3 p HE 0.5
*
> Cloze

Letz pou type the concentration exponent for the product companent in the pawer law kingtice model. If not entered, reactior
rate does hot depend on the component. See Help.

After completing the first reaction select New from Reaction No. list. Enter 2 for
reaction number as suggested below.

MNew Reaction Mo. El

Create a new Reaction Ha.:

E

s I Cancel

Next picture will show the coefficients for the reversed part of the first reaction. In
Aspen Plus™ notation, this will be our 2" reaction
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In these entries note that we brought all species on a “per mole of benzene” basis.
This is an important detail.

Reaction Mo.: IJE vI Reaction type: IKinEtiC j
— Reactantz — Products
Componert Coefficient | Exponent Component Coefficient | Exponent
C12H10 -0.5 1 p [CEHE 1
Hz -0.5 1 ¥
*
H> Cloze

Similarly, enter the last two equations. The next screen will show the resulting

stoichiometric relations.
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II|||II Aspen Plus - diphenyl.apw
File Edit Miew Data Tools Run Plot  Library  Window  Help

] 20 e e T Y e e W I
g En e BN P LY
RE
[ A SEEE [ 3 e« =123 cles] we
- Setup J/Stoichiometry = Kinetic| £ i |
-] Components
[+-{(¥] Properties
E :::re:sms Run Mo, |Reaction type | Stoichiometmy
Ee-@ Blocks 1 Kinetic CEHE > 5C12H10+ 5HZ
= gg] Reactions
£ Chemistry 2 Kinetic GC12H10+ 5HZ > CBHE
=) Reactions £ Kinetic CEHE + C12H10 > C18H14 + HZ2
T R7L 7 Kinetic C18H14+ HZ2 > CEHE+ C12H10
1:| Zonvergence
[+-{7] Flowshesting Options 1 I I ﬂ
B+ Model Analysis Tools
-2 Results Summary
Mew... Edit Delete
Required Input Incomplete i
il Hixers!ﬁplittersl Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
b aterial v wiJ8R v PELIT v LT v
STREAMS bimer FSplit S5plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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The kinetics coefficients are specified in the following four pages. Note that the
definition of the kinetic factor expression is a little different. It is a more general definition
for the specific reaction rate constant. When T, is ignored Aspen Plus™ defaults back
to simpler Arrhenius Equation. Also note that k should be specified in Sl units
regardless of the units used elsewhere.

II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D6 Zl&] Bl K| fEl-r|e| w6 nf v ||| B
|l a2 5] k|
-1/ x|
[@ R 2 =) E e 2 S | e (2 s T

-] Setup o Stoichiometry G'Kineticl E quilitaritrm |
-] Components
533 Properties [1) CBHE > 5C12H10+ 5H2 =l

E Streams

E Blocks Reacting phase: I"\-"apcur 'I

El_‘g] Reactions

1:| Zhemiskry — Power Law kinetic expreszion
E-Zp) Reations Kinefic factor=k(T /T o' & (E/RI1/T1/To] - Sl units
i R-1
1:| Canvergence k: 3.235E-06 Edit reactions
1:| Flowsheeting Options ; EI— —_—
B+ Model Analysis Tools .
&1 Results Summary E: 30190 cal/mol =l
To F j Sofidz
[Ci] baziz: Partial prezsure j

etz you bype reference temperature in Eelvin , Celzius, Fahrenheit, or Rankine.

Fequired Input Incomplete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D6 Zl&] Bl K| fEl-r|e| w6 nf v ||| B
|l a2 5] k|
-1/ x|
[@ R 2 =) E e 2 S | e (2 s T

-] Setup o Stoichiometry G'Kineticl E quilitaritrm |
-] Components
533 Properties |21 5C12H10+ SHZ2-> CeHE =l

E Streams

E Blocks Reacting phase: I"\-"apcur 'I

El_‘g] Reactions

1:| Chernistry — Power Law kinetic expression
E‘-‘G‘J f‘factiuns Kinetic factar=k(T /To)"e E/RIN/T-1/To]
i R-1
-] Convergence k: 1.0205E-05 Edit reactions
1:| Flowsheeting Options ; EI— —_—
B+ Model Analysis Tools .
&1 Results Summary E: 30190 cal/mol =l
Ta: | F j Salids
[Ci] baziz: Partial prezsure j

etz you bype reference temperature in Eelvin , Celzius, Fahrenheit, or Rankine.

Fequired Input Incomplete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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II|||II Aspen Plus - diphenyl.apw

File Edit Miew Data Tools Run Plot  Library  Window  Help

D6 Sl&] Bl K| fEl-r|ew|€[a]| N v ||| B
g En e BN P LY
-1/ x|
[@ R 2 =) E e 2 S | e 2 s T

-] Setup o Staichiometry G‘Kineticl Equitriur |
-] Components
¥l (3 Properties [3) CHE + CT2H10-> CIBH14 + H2 =l

E Streams

E Blocks Reacting phase: I"\-"apcur 'I

El_‘g] Reactions

1:| Zhemiskry — Power Law kinetic expreszion
ShERl = Kinetic factor=k[T/Tol" e [E/RIN/T-1/Tc]
- |-| R-1
-] Convergence k: 37545608 Edit reactions
1:| Flowsheeting Options ; EI— —_—
B+ Model Analysis Tools .
-0 Results Summary E: 30190 cal/mol =l
To F j Solidz
[Ci] baziz: Partial prezsure j

etz you type the pre-exponential factor in S| unitz, See Help.

Required Input Incomplete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Incomplete 2
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File Edit Miew Data Tools Run Plot  Library  Window  Help

D|S[E| Z|&| @] W] i&-as]-6]a] b v o |m| | B
|l a2 5] k|
=10 x|
[@ R SlEfE e =] el=] o =53] ] wef

-] Setup o Stoichiometry JKineticl E quilitaritrm |
-] Components
533 Properties |4] C18H14 + H2 > CBHE+ C12H10 =l

E Streams

E Blocks Reacting phase: I"\-"apcur 'I

El@ Reactions

1:| Zhemiskry — Power Law kinetic expreszion
B34 Reactions Kinetic factor=k(T/Tajn e [E/RI1/T-1/Ta]
L G R-1
1:| Canvergence k: 7.9544E-06 Edit reactions
1:| Flowsheeting Options ; EI— —_—
B+ Model Analysis Tools .
&1 Results Summary E: 30190 cal/mol =l
Ta: F j Silids
[Ci] baziz: Partial prezsure j

etz you bype reference temperature in Eelvin , Celzius, Fahrenheit, or Rankine.

Input Complete i
Rl Mixzers/Splitters | Separatars I Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|F|:|r Help, press F1 | |C:'|,. - My Docurmentsimydiphenyl | |NLIM | |Requireu:| Input Complete

All required input is now complete. We are ready to run the simulation. Clicking the
Next Button will invoke the following dialog.

Required Input Complete El

All required input is complete. You can run the simulation now, or vou can enter more inpuk, To enker more input,
select Cancel, then select the opkions you want from the Data pulldown menu,

Fur the sirmulakion now?

| Ik I Cancel
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Control Panel

Control panel will show the progress of our simulation. All warning, error, and status
messages will also be presented in this screen. After the simulation completes
successfully we can analyze them pressing the blue folder icon with check mark on the
Control Panel toolbar.

II|||II Aspen Plus - diphenyl.apw

File Edit M“iew Data Tools Run  Library  Window  Help
D|=(E| && =2 8] i&E@ss]-€]d] N v o || ] EE| 34|

|l a2 5] k|

=10 %]

&

1Ml

=10 %]

[T
' >|t>|.||4|@|g|

El--- Calculation S

I
I
| - =) REACTOF
I
I
I

—=Processing input specifications ...

INFORMATION WHILE CHECEING INPUT SPECIFICATIONS

ELOCE NAME: EREACTOR MODEL MNAME: EBEPLUG

THE REACTOR TYPE IS "SPECIFIED TEMPERATURE" AND NO TEMPERATUERE
I3 GIVEN WITH & "T-SPEC" SENTENCE. THE BREACTOR TEMPERATURE
WILL BEE SET TO THE (MIXED) INLET TEMPERATURE.

Flowsheet Analysis :

COMPUTATION OBRDEER FOR THE FLOWSHEET:
REACTOR

—=Calculations begin ...

Elock: BEACTOR HModel: EBEPLUG

—=S8imulation calculations completed ...

KN —
&l blocks have been executed
Enput Complete

K:\;\ILI

g | Mixzers/Splitters | Separatars Heat Exchangers Columns | Feactars Prezsure Changers I 1 I ’I
- - -
b4 aterial = FETT] PEPLIT =PLIT
STREAMS bimer FSplit S5 plit
|Sirnulation run completed | |C:h. . miPy Documentsimydiphenyl | [rur | [Results Available
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Results

The results summary is shown by default. The first page is the run status screen.

II|||II Aspen Plus - diphenyl.apw Y [m]

File Edit Miew Data Tools Run Plot  Library  Window  Help

D|S|E| 2 2@ K| e s-6le] v [F o= u] El o
|l a2 5] k|

RET
| Run Status j |§E I vI *l*l ﬁ“HESUltS jv ﬁl El

@ Streams Summary |

[+-{3] Blocks

=3 Results Summary
Run Status Calculations were completed nommally
Strearns
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The streams screen gives the results for all streams. You can compare the mole
fractions to the one reported in the original problem specification.
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The profiles screen is where you will find concentration, temperature, etc. profiles
along the reactor. These results can be analyzed by the Plot Wizard entry from the Plot
menu.
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To plot the molar concentration profiles follow the steps outlined in the next three
pages.
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Plot ¥Wizard Step 1

Welcome to Aspen Plus Plot Wizard!

The wizard guides you through the
bazic aperations in generating a
plat,

To continue, click on the Mest
buttan at the bottom of the wizard.

Tao accept all the default values
and generate a plat, click an the
Finizh button when it 1z achivated.

Help I Cancel | <Back | Ment> | Firizh

Plot Wizard Step 2

To begin, zelect a plat type you wizh to generate.
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Temperature Preszure W apor Fraction Composzition

Click on the Mext button to continue.
Click on the Finizh button to generate a plat with default settings.
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Plot Wizard Step 3
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This concludes our introductory tutorial on Aspen Plus ™.
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