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Distl – A Shortcut Distillation Model in Aspen Plus® V8.0 

1. Lesson Objectives 
 Become familiar with the Distl model  

 Learn the limitations of shortcut methods 

 Learn how to move from Distl to RadFrac 

 Design specifications in the RadFrac block 

2. Prerequisites 
 Aspen Plus V8.0 

 Dist-006_DSTWU 

3. Background 
Distl is a distillation simulation block which uses Edmister’s method to calculate column compositions for a given 

number of stages and reflux ratio.  Distl is also based on the following two assumptions: 

 Constant relative volatilities 

 Constant molar overflow 

We can use Distl to confirm results from Dist-006_DSTWU.  In this tutorial, we will create a simulation in Aspen 

Plus to separate n-butane and cis-2-butene using the following design results from module Dist-006_DSTWU. 

Number of stages: 83 
Feed stage: 46 
Reflux ratio: 26.18 
Distillate to feed mole ratio: 0.5 
Condenser & Reboiler pressure: 1 bar 
It is also interesting to check the results from Distl using RadFrac.   

The examples presented are solely intended to illustrate specific concepts and principles.  They may not 

reflect an industrial application or real situation. 
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4. Aspen Plus Solution 
If you are unfamiliar with how to start Aspen Plus, select components, define methods, or construct a flowsheet, 

consult Get Started Guide for New Users of Aspen Plus.pdf for instructions. 

4.01. Create a new simulation in Aspen Plus using the Blank Simulation template. 

4.02. The Components | Specification | Selection sheet is displayed.  Enter N-BUT-01 and CIS-2-01 for 

Component ID.  In the Component name column, enter N-BUTANE and CIS-2-BUTENE. 

 

4.03. Define methods.  Go to the Methods | Specifications | Global sheet and select PENG-ROB for Base 

method. 
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4.04. Create flowsheet.  Go to the simulation environment and place a Distl block on the Main Flowsheet.  

The Distl block is located under the Columns tab in the Model Palette.  Connect the inlet and outlet 

ports with material streams and rename them accordingly.   

 

4.05. Define feed stream.  Double click on stream FEED or go to the Streams | FEED | Input | Mixed sheet.  

Select Vapor Fraction and Pressure for Flash Type.  Enter 1 for Pressure and 0.5 for Vapor fraction.  In 

the Composition frame, enter 50 for both N-BUT-01 and CIS-2-01.   
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4.06. Define block operating conditions.  Double click on the column block or navigate to the Blocks | DISTL | 

Input | Specifications sheet.  Enter 83 for Number of stages, 46 for Feed stage, 26.18 for Reflux ratio 

and 0.5 for Distillate to feed mole ratio. In the Pressure specifications frame, enter 1 for both 

Condenser and Reboiler.   

 

4.07. Go to the Setup | Report Options | Stream sheet.  In the Fraction basis frame, check the Mole check 

box. 
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4.08. Press the F5 key to run the simulation.  Go to the Blocks | DISTL | Results | Summary sheet to check the 

results.  You will see that the duties and stage temperatures are almost identical to the results from the 

DSTWU simulation in module Dist-006_DSTWU.   

  



Dist-007  Revised: October 31, 2012 

 6 

4.09. Check stream results.  Go to the Blocks | DISTL | Stream Results | Material sheet.  You will see that the 

distillate and bottoms streams are close to but not quite reaching the desired purity of 99 mol%.  Now, 

we can move to rigorous distillation.    
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4.10. Next we will create a simulation for this same separation using the RadFrac block.  Create a new 

simulation in Aspen Plus using Blank Simulation template.   

4.11. Define Components and Methods the same as in the previous simulation file.   

4.12. Create flowsheet.  Go to the simulation environment and place a RadFrac block onto the Main 

flowsheet.  The RadFrac block is located under the Columns tab of the Model Palette.  Connect the inlet 

and outlet ports with Material streams and rename them accordingly.  Note that stream DIST is 

connected to the Liquid Distillate port (not the Vapor Distillate).   
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4.13. Define feed streams.  Double click on stream FEED or navigate to the Streams | FEED | Input | Mixed 

sheet.  Enter the same information for this stream as in the previous simulation (also shown below).   
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4.14. Specify column operating conditions.  Double click on the column block or navigate to the Blocks | 

RADFRAC | Specifications | Setup | Configuration sheet.  We use the same specifications for this 

column as those previously used for the Distl block.  Enter 83 for Number of stages.  Select Total for 

Condenser.  Enter 50 for Distillate rate and 26.18 for Reflux ratio. 

  

4.15. Go to the Blocks | RADFRAC | Specifications | Setup | Streams sheet.  Enter 46 in the Stage column for 

FEED. 
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4.16. Go to the Blocks | RADFRAC | Specifications | Setup | Pressure sheet.  Enter 1 for Stage 1 / Condenser 

pressure. 

 

4.17. Create design spec to achieve purity target by varying reflux ratio.  In the navigation pane, select the 

Blocks | RADFRAC | Specifications | Design Specifications node.  The object manager for Design Specs 

is displayed.  Click the New… button to create a new Design Specs called 1. 
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4.18. Go to the Blocks | RADFRAC | Specifications | Design Specifications | 1 | Specifications sheet.  Select 

Mole purity for Type and enter 0.99 for Target as shown below. 

 

4.19. Go to the Blocks | RADFRAC | Specifications | Design Specifications | 1 | Components sheet.  In the 

Components frame, move N-BUT-01 to the Selected components list.  In the Base components frame, 

move all components to the Selected components list.  Now, this sheet should look like the screenshot 

below. 
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4.20. Go to the Blocks | RADFRAC | Specifications | Design Specifications | 1 | Feed/Product Streams sheet.  

In the Product streams frame, move DIST to the Selected stream list as shown below. 

 

4.21. Now, we create a corresponding Vary section.  In the navigation pane, select the Blocks | RADFRAC | 

Vary node.  The object manager for Vary is displayed.  Click the New… button to create a new Vary 

called 1.   
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4.22. Go to the Blocks | RADFRAC | Specifications | Vary | 1 | Specifications sheet.  Select Reflux ratio for 

Type.  Enter 1 for Lower bound and 200 for Upper bound.  Now, this sheet should look like this.  

 

4.23. Press the F5 key to run simulation and it completes without any error or warning.  Go to the Blocks | 

RADFRAC | Profiles | Compositions sheet.  Select Liquid for View.  Note that the purity of the liquid 

from the top stage is 0.99 in mole fraction, which is consistent with the target we entered earlier. 
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4.24. Go to the Blocks | RADFRAC | Results | Summary sheet to check results.  The reflux ratio required to 

produce a distillate stream with 99% mole purity of n-butane is 33.1252.   

  

5. Conclusions 
The DSTWU and Distl blocks are very useful for getting first approximations for column parameters.  These 

models are based on assumptions of constant relative volatilities and constant molar overflow and thus, their 

results are not very accurate.  Therefore, the natural next step is to use these column parameters and more 

rigorous models (e.g., RadFrac) to obtain more accurate results. 
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Again, for systems where constant relative volatility and constant molar overflow are not good approximations, 

we should use rigorous distillation models (e.g., RadFrac) directly. 

6. Copyright 
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liable to you for damages, including any loss of profits, lost savings, or other incidental or consequential 

damages arising out of the use of the information contained in, or the digital files supplied with or for use with, 
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