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Aspen Plus

Aspen Plus is one of the 
leading Chemical Process 
Simulator in the market. It 
is based on a database of 
component properties 
and different property 
methods to compute the 
thermodynamic and 
transport properties.



Graphic User Interface



Basic steps to simulate a process plant with 
Aspen Plus

1. Components definition: in every simulation, you must define the 
components that will make up the simulation. In other words, you must 
specify which chemicals Aspen Plus should take from its large database 
of chemicals and use in the simulation. 

2. Property method choice: A property method is a collection of methods 
and models (equation of states, advanced equation of states etc .. ) that 
Aspen Plus uses to compute thermodynamic (Enthalpy, Entropy,  Gibbs 
free energy..etc..) and transport properties (Viscosity, Thermal 
conductivity…etc).



Property method

Image from https://t.ly/2D4no



Basic steps to simulate a process plant with 
Aspen Plus

Property method choice: You must select one (or more) Property Methods
to model the properties of specific systems (chemicals) in your flowsheet.
Choosing the appropriate property method is often the key decision in
determining the accuracy of your simulation results. Aspen Plus includes a
large number of built-in property methods that are sufficient for most
applications.

How to choose the correct property method ? 

- Aspen Plus recommended methods for different plant (oil and gas
production, gas processing, Petrochemicals et…)

- Literature analysis on similar works

- Experience (experimental data comparison)



Basic steps to simulate a process plant with 
Aspen Plus

3. Process flowsheet definition: “drawing” of the process plant by 
means of choosing the unit operations model, materials and energy 
streams. 



Example



Specification
• Fluid: air

• Feed air mass flow: 500 kg/h

• Feed air pressure and temperature: 1 bar, 30° C

• Compressor pressure ratio: 10

• Turbine inlet temperature: 1.000 °C

• Turbine outlet pressure: 1 bar

Calculate
• Streams temperature and pressure
• Compressor work
• Turbine work



Component
definition



Method
choice



Blocks, materials and streams



Feed flow rate and
composition



Compressor
block



Heater
block



Turbine
block



• Streams data (temperature, pressure etc..)

• Compressor and turbine work

• Combustion chamber heat

• How to change units of measure

• How to change unit visualization 

Run the simulation, showing results, change 
units of measure



Show results



Stream stream results table

• Streams table



Copy paste to excel



Model analysis tool: sensitivity analysis

Aim: evaluate the turbine power and output temperature change with 
air flow rate change



Model analysis tool: sensitivity analysis

Aim: evaluate the turbine power and output temperature change with 
turbine isentropic efficiency change



Model analysis tool: sensitivity analysis



Flowsheet options: design specifications

Aim: find the air flow rate to produce 200 kW from turbine



Ciclo Rankine, esercizio



Ciclo Rankine, esercizio

Calcolare la portata d’acqua necessaria per 
ottenere una potenza netta del ciclo pari a 100 MW

Dati

• Pressione al condensatore 0.08 bar

• Liquido saturo all’uscita del condensatore

• Pressione all’ingresso in turbina 80 bar

• Vapore saturo all’ingresso in turbina

• Rendimenti isoentropici pompa e turbina 85%

• Si trascurano le perdite di carico

• Temperature dell’acqua al condensatore ingresso 
e uscita: 15°C e 35°C



Ciclo Rankine
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Simulazione di processo con Aspen Plus

Definizione delle proprietà della simulazione

• Scelgo come componente l’acqua

• Scelgo il metodo: IAPWS-59 (International Association for the Properties of Water and Steam)



Definizione del flowsheet



LP-WATER stream definition



PUMP block definition



BOILER block definition



TURBINE block definition

Free water: this represents any unbound, uncondensed liquid water that may be present in the system. It 
refers to water that is not associated with the vapor-liquid equilibrium but exists as a separate phase. This 
phase could occur, for example, in systems where water droplets are suspended in a gas stream



CONDENSER block definition



DESIGN SPECIFICATION
Net power output



Risultati attesi (calcolati con EES, Engineering 
Equation Solver)



BKP SLIDES



DESIGN SPECIFICATION
Cooling water flow rate



Condenser cold side block definition



Dipartimento di Ingegneria ed Architettura

Process simulation example
with Aspen Plus:

Rankine cycle



Rankine cycle data and aim

• Data
• 1 kg/s water 

• 600 °C steam temperature @ 3 MPa

• Turbine discharge pressure @ 101325 Pa

• Condenser @ 100 °C liquid phase

• Aim
• Heat required 

• Work produced



Rankine cycle



Components



Method

IAPWS: International Association for the Properties of Water and Steam



Flowsheet definition



LPWATER



PUMPè



BPOILER



TURBINE







Run the simulation

Warnings – Errors
check



Stream result summary



Link to Excel: calculator

Aim: 

Calculated cycle efficiency value



Design specification: 
calculate water flow rate at condenser
Aim: 

Calculate the cooling water flow rate 
to the condenser.

Exit water at condenser should be for 
example 40 °C



Exercise



Thermodynamic and transport component 
property analysis
It is possible to use Aspen Plus to retrieve thermodynamic component 
properties 

Tutorials: 

• find the specific heat capacity (CP-M mass constant pressure heat capacity) 
variation with temperature for water between 20 and 95°C using the 
properties tool

• find the viscosity (CP-M mass constant pressure heat capacity) variation 
with temperature for water between 20 and 95°C using the properties tool

For water → IAPWS-95 method  
(International Association for the Properties of Water and Steam )



Thermodynamic and transport component 
property analysis
• Water cp variation , 5 ÷ 95 °C result



Thermodynamic and transport component 
property analysis

MU vs. Temperature
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• Water viscosity, 5 ÷ 95 °C result



Blk slides



Analisi del ciclo reale



Ciclo reale
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