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Outline
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1. Starting to use AspenPlus

- Create new simulation

- Add & search components

- Choose thermodynamic model

2. Property analysis

1) Finding physical properties

- Pure component analysis

2) Plotting phase diagrams

- Binary Txy/Pxy diagrams

- Ternary maps & azeotropes

3) Basic phase equilibrium calculations

- Estimate missing parameters

- Validate with NIST data

3. Process simulation (optional)

1) Single Column simulation

- DSTWU shortcut design

- RADFRAC rigorous simulation

- Design specs & column sizing



Basic input for running simulation

ÅThe minimum required inputs to run a simulation are:

Properties

ÅComponents

ÅMethods

ÅParameters

Simulation

ÅStreams

ÅBlocks

Property Analysis

Process Simulation
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Starting Aspen Plus

Creating an new simulation file
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Major window

Start from the óPropertiesô block. 

After specifying all the required things here, you can go 
to the ósimulation.ô 
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Adding components

Component ID : Just a local name inside this Aspen file (for 
identification purpose).

Type : Conventional, Solid, Non-conventional, Ploymeré.etc

Component name : The Real component name.

Formula :  The real component formula. 
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Adding components

A brief example
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Tips for finding components

TIP 1: For common components, you can enter directly the 
common name or molecular equation of the components in 
ócomponent IDô.

like methanol, water, gases (CO2, CO, C2H4éetc)
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Tips for finding components

TIP 3: You can also enter the formula of the 
component. (Be aware of the isomers)
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Tips for finding components

Tips 4: You can also clickóFindôto search for component
of given CASnumber, molecular weight without knowing
its molecular formula, or if you donôtknow the exactly
component name
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Find components

You can define your way of searching

11



Select thermodynamic model

??? How to select?
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Example 1:
Hydrogen/nitrogen

Example 2:
Water/methanol

Property method selection ïThe general rule



Non-Randon-Two Liquid Model (NRTL)

Uniquac Model

Unifac Model

Examples of activity coefficient models
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Peng-Robinson (PR) EOS

Redlich-Kwong (RK) EOS

IŀȅŘƻƴ hΩ/ƻƴŜƭƭ όIh/ύ 9h{

Examples of equation of state (EOS) models
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Overview of property analysis

Use this 
form

To generate

Pure
Tables and plots of pure component properties as a function of 
temperature and pressure

Binary Txy, Pxy, or Gibbs energy of mixing curves for a binary system

Residue Residue curve maps

Ternary
Ternary maps showing phase envelope, tie lines, and azeotropes of 
ternary systems

Azeotrope
This feature locates all the azeotropes that exist among a specified set 
of components. 

Ternary Maps
Ternary diagrams in Aspen Distillation Synthesis feature: Azeotropes, 
Distillation boundary, Residue curves or distillation curves, Isovolatility 
curves, Tie lines, Vapor curve, Boiling point

***When you start properties analysis, you MUST specify components, 
thermodynamic model and its corresponding parameters . 
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Section 1: Pure component properties
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Add components
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Thermodynamic properties
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Thermodynamic parameters

If there is built -in parameter pairs, 
it will automatically appears when 
you click the folder óNRTL-1ô from 
the explorer.

Source: the name of the 
database.
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Pure component property analysis

Try to analysis the pure 
component properties here
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Pure component analysis tool

Lots of properties can be analyzed 
(can also see the meaning of the symbols)
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Pure component analysis tool

Other necessary settings before clicking 
óRun Analysisô
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Analysis results
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Analysis results

Can access the analysis 
results from the table.
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Review the database
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Review the database
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Review the database

CPIGDP-1 ideal gas heat capacity

CPSDIP-1 Solid heat capacity

DNLDIP-1 Liquid density

DHVLDP-1 Heat of vaporization 

PLXANT-1 Extended Antoine Equation

MULDIP Liquid viscosity

KLDIP Liquid thermal conductivity

SIGDIP Liquid surface tension

UFGRP UNIFAC functional group

Other useful property parameters
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Section 2: Binary properties
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Binary property analysis
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Setting of the binary property analysis tool

Can select Txy, Pxy or Gibbs energy of 
mixing.

1

2

3
4

Six steps before clicking órun analysisô.
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Setting of the binary property analysis tool

<attention>: Always select óV-L-Lô as the valid 
phase.

5 6
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Analysis results

Can change the settings here.
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Analysis results

Can access the analysis 
results from the table.
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Consider another example

NRTL built-in
parameter
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Analysis the binary properties

VLL equilibrium exists.
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Analysis the binary properties

If selecting vapor-liquid in 
valid phases, a weird result is 

obtained.
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Section 3: Ternary properties
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Components
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Thermodynamics
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Ternary property tools

Used more often
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Find azeotropes

Select all the components and clickóReportô

<comment> : Aspen + will calculate to find that if there is
any azeotropes in between these components, based on
the thermodynamic model and parameters entered
previously.
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Find azeotropes - results 

There are four azeotropes in the system. (Three binary and one ternary)
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Use distillation synthesis ternary maps

Å Vapor - liquid - liquid envelope :

Calculate the envelope in which every point
represents VLL equilibrium (the envelope is not
isothermal)

Å Liquid -Liquid envelope :

Calculate the envelope which represents LL
equilibrium under given temperature.
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Use distillation synthesis ternary maps: results

Switch the vertexes

Add tie lines

Add residual curves

Add markers

4 azeotropes
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Section 4: Systems without built -in 
thermodynamic parameters
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Components 
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Thermodynamic model

Because carboxyl acid appears in the 
system, thus choose HOC EOS to describe 
the vapor phase behavior 
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Thermodynamic parameters: HOC
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Thermodynamic parameters: NRTL

Parameter sets from built-in databank

For a 3-component system, 3 pairs of 
binary parameters are needed.

Use UNIFAC model to estimate the 
missing parameters.
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Property estimation

Change to óEstimateô mode.

And run the estimation.
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Property estimation

Do not replace the currently 
existed parameter pairs.
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Flowsheet Buildup

New set of binary parameter.

(R-PCE means user prediction)
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