
ASPEN tutorial



IntroductionIntroduction
• ASPEN is a process simulation software package widely used in 

industry today Given a process design and an appropriateindustry today. Given a process design and an appropriate 
selection of thermodynamic models, ASPEN uses mathematical 
models to predict the performance of the process. 

• This accurate modeling of thermodynamic properties is 
particularly important in the separation of non-ideal mixtures, and 
ASPEN has a large data bases of regressed parameters. ASPEN g g p
can handle very complex processes, including multiple-column 
separation systems, chemical reactors, distillation of chemically 
reactive compoundsreactive compounds.

• ASPEN takes a design that the user supplies and simulates the 
performance of the process specified in that design. Therefore, a 

lid d t di f th d l i h i l i isolid understanding of the underlying chemical engineering 
principles is required. A user should have some idea of the 
column behavior before attempting to use ASPEN. This 
information could come from an approximate method, such as 
the McCabe-Thiele approach.



Aspen packages for different simulationsAspen packages for different simulations
Aspen Adsim - Fixed bed adsorption for pressure swing adsorption, etc.

Aspen Chromatography - Fixed bed adsorption, simulated moving bed chro
matography. Runs independent of Aspen Plus.

A C t M d l A tilit t it th ti f it tiAspen Custom Modeler - A utility to permit the creation of user unit operati
ons. 

Aspen Distil - Aspen's 'Conceptual Engineering Product' for planning for proc
i h R i d d f A Plessing schemes. Runs independent of Aspen Plus. 

Aspen Dynamics - Unsteady-state simulator.

Aspen Plus - Steady-state process simulator. 

Aspen Properties - Modeling of properties and phase equilibria. Incorporate
d into most other components though it can be run as a stand-alone subsetd into most other components, though it can be run as a stand alone subset. 
All of the phase equilibria and mixture property methods discussed on this si
te are accessible in either Aspen Plus or Aspen Properties.

Aspen Polymers Modeling of polymerization reactors and polymer thermoAspen Polymers - Modeling of polymerization reactors and polymer thermo
dynamics. This package is available within Aspen Plus or Aspen Properties rat
her than via an external menu. 



Process examinedProcess examined
T d t t h t b ild i l ti• To demonstrate how to build a process simulation 
using ASPEN, we will develop a distillation column 
for separation of ethanol and water.

• The first step in developing a simulation is to 
develop the process flow diagram (PFD), which 
consists of the unit operations (blocks) and streamsconsists of the unit operations (blocks) and streams 
that feed and connect the blocks. 

• The blocks are listed by category at the bottom of 
th i i d ( l t t ) ithe main window (columns, reactors, etc.) in a 
toolbar known as the 'Model Library', a portion is 
shown in Fig. There are a wide variety of block 
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available. Documentation for the algorithm for each 
block is provided in the ASPEN documentation.



Distillation blockDistillation block

Th fi i h h l• The first step is to choose the column 
type for the ethanol-water separation. 

• Click on columns to view the different 
column simulations available. 

• The two types of common interest are 
'DSTWU' which is the multicomponentDSTWU , which is the multicomponent
shortcut distillation method, and 'RadF
rac' which is the rigorous simulation orac , which is the rigorous simulation o
f a single column.



Column and Stream menuColumn and Stream menu

F h h l h h ill b i• For the ethanol + water system, the short-cut will not be appropri
ate since the system has an azeotrope. 

• Choose 'RadFrac'. Click on the small arrow on the right side of 'Rag
dFrac' to select the column icon that you want to use on the PFD. 

• The menu will disappear; move the crosshairs to the desired loca
tion on the main flowsheet window and click the mouse buttontion on the main flowsheet window and click the mouse button.



• Next you have to add streams to the block. 
• Click on the small arrow to the right of the STREAMS button• Click on the small arrow to the right of the STREAMS button  

at the lower left corner of your screen), and choose the stream 
icon you want from the menu (material, energy or work). 

• For  this example, set up the feed stream: choose the Material 
stream by clicking on it. The column will now show arrows 
where the stream can be connected; red arrows indicate requirq
ed streams as shown in Fig.



Required and optional stream connection points

• To set up the feed stream to the column, move the 
crosshair on top of the red feed position and left c oss a o top o t e ed eed pos t o a d e t
click once. 

• Now, move the mouse to the left and click again. g
You should now have a defined feed stream (Stream 
1). For the outlet streams click the column outlet 
fi t t t th b tt (St 2) d li idfirst to connect the bottoms (Stream 2) and liquid 
distillate (Stream 3).



Configuring Units and Settings
• Now that you have defined the unit operations to 

be simulated and set up the streams into and out of p
the process, you must enter the rest of the 
information required to complete the simulation. 

• Within Aspen Plus the easiest way to find the next• Within Aspen Plus, the easiest way to find the next 
step is to use one of the following equivalent 
commands: (1) click the Next icon (blue N ->); (2) 
find 'Next' in the Tools menu; or (3) use keyboardfind Next  in the Tools menu; or (3) use keyboard 
shortcut F4. Any option will open the Data Browser.

• In the Data Browser, you are required to enter , y q
information at locations where there are red 
semicircles. When you have finished a section, a 
blue checkmark will appear. However, providingblue checkmark will appear. However, providing 
some 'Setup' settings is often desirable.

• You can change default units by opening the ‘Setup’ 
Folder as shown belowFolder as shown below.



In the Data Browser, you are required to enter information at locations 
where there are red semicircles. When you have finished a section, a blue 
h k k ill Y h d f l i b i h ‘S ’checkmark will appear. You can change default units by opening the ‘Setup’ 

Folder as shown below.



Unit optionUnit option



Report optionReport option



Enter all the components in the simulation.



• The easiest way to enter component information is toThe easiest way to enter component information is  to 
click on the 'Find' button and enter the name of  the 
component. 
St t b t i ' th l' d th l t ETHANOL• Start by typing 'ethanol', and then select ETHANOL 
from the list of components that appears. Click the 
'Add' button to add it to the components list.Add  button to add it to the components list. 

• Repeat to add water to the components list. The 
‘Component ID’ is an arbitrary name of your choice 
h ill b d l b l h ithat will be used to label the component in your 
calculations. 

• The ‘Type’ is a specification of how ASPEN will• The Type  is a specification of how ASPEN will            
calculate thermodynamic properties. For processing     
of organic chemicals, it is usually appropriate to 
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use ‘Conventional’ .    





Property Method Selection AssistantProperty Method Selection Assistant.

Aspen furnishes a "Property Method Selection Assistant" to• Aspen furnishes a "Property Method Selection Assistant" to 
assist in selection of a reasonable thermodynamic model, 
Tools>Property Method Selection Assistant. 
Y d t b f th i hi h A• You need to be aware of the manner in which Aspen 
implements parameter values because Aspen offers 
temperature-dependent functions in place of parameters, 
and sometimes uses different signs on parameters than theand sometimes uses different signs on parameters than the 
same models in the literature.

• To find information on the property models, access the 
online help file and on the page "Accessing other Help"online help file, and on the page Accessing other Help , 
use the link for "Aspen Properties Help". Then browse to 
"Aspen Properties Reference". Then, to find the model 
description and parameters implementation click in the helpdescription and parameters implementation click in the help 
window, click on "Physical Property Methods and Models". 

• The screen to select the property method is shown next.





Process TypeProcess Type

Th ‘P T ’ ill d th h i f• The ‘Process Type’ will narrow down the choices for 
thermodynamic methods. 

• Often for undergraduate design, ‘Chemical’ will g g ,
provide a wide range of methods. However to 
access the van Laar model, you must select 'all'. 

• The ‘Base method’ will specify the default calculation• The Base method  will specify the default calculation 
method for all blocks though you can control which 
method is used in individual blocks by editing the  

t f th i di id l bl ksetup for the individual blocks. 
• You will generally not use ‘Henry Components’ or 

‘Free water’. For the example here, select UNIQUAC,Free water . For the example here, select UNIQUAC, 
a well-accepted model for non-ideal 
multicomponent liquid mixtures at low pressure.





B li ki th ‘N ’ b tt ill b h th• By clicking the ‘N->’ button, you will be shown the 
binary parameters as shown in the screenshot. 
Wh l th i d li k N t h• When you close the window or click Next, you have 
provided approval of the values,and you will receive 
no further prompting for parameter valuesno further prompting for parameter values. 

• If parameters are blank, zeros will be used. This  
does not imply that the ideal mixture assumptiondoes not imply that the ideal mixture assumption 
will be used because many models predict non-
ideal behavior with parameter values of zero. p





Stream specificationsStream specifications



RadFrac BlockRadFrac Block



• Hit 'Next' and the 'Stream' page appears. 
Locate the feed stream (1) on stage 17. ( ) g
Hit 'Next' to get to the 'Pressure' page. 
Specify the 'Stage 1/Condenser' pressureSpecify the Stage 1/Condenser  pressure 
as 1 atm. By leaving the other sections 
of the pressure page alone pressureof the pressure page alone, pressure 
drop through the column will be ignored 
in this calculation.



Running the simulationRunning the simulation

• All required information should now be
complete. Click 'Next'. You should now getp g
a message that all required information has
been enteredbeen entered.

• If you don't, complete the required form or
l k h h l f f dlook at the menu on the left for any red
semicircles. To run the simulation, click OK
on the message.



To view results, click on the blue folder in the toolbar. Choose 'Stream
' to view stream properties, or 'Block' to view column properties.p p , p p





Analysis reportAnalysis report



Water-Acetic acid system




