1/

Process Simulation Software:
User Interface

Maurizio Fermeglia
Maurizio.fermeglia@units.it

Department of Engineering & Architecture
University of Trieste

/4



mailto:Maurizio.fermeglia@units.it

Aspen Plus

/R

L/

» (%] | T e WPELep D - Raoen Pua W - migeaONE [P—— - o X
‘u— Bes Dywmas loautory Sresat Wiew TSP T _Be et
A¥ < 0 xam Terspmtunae Vo oo A 1 cAoaa
. realWn Frier Wit P bete o w; < Shew N
0
| 8 e e veaer Pt | Wouree llow G Ogtaze . ) oot Homben
Famrye 1 Ogeation Shaaw deeaty feirhom bl
Smadetn L Energy EDR Exchanger Feasibiity . 8
ol e Caphal Cost Uty Cout Avalable Esergy Sovnps Unksemn O Ak
|+ G Sewm — —_— 0 0 0
o Pysperty e usSD (e {
3 Anwres - S XD
| ¢ 1S Powrvet Miks Flawadest | ]
| o Stmava -
| + 5 P
o Urties
2 Fesrnces
L8 Cowergene
:  Fowshevtvg Ostom
| ¢ 5 Moawl Aty Toom
|+ 58 E0 Contgumton e
[+ 8 Pumtn samrary @~>°—{mnm1_}——<
L Detamocts
| + 58 Dyarvic Coatguanyon 7
|+ 28 Mz Oun - °‘ oo
S caveen } io { AcEvomE |0
R0
‘—Q—{' canon }—-‘:}—- OO <
« »
-in

0 Moo Sepmaton  Gahagey Cbetes Memftn Awmss Oy M EVR Lher Masee CanMetsns

o=l B - 4 D )
Matorl ‘ LMy | g | st

| © - s S s

Process Simulation — Maurizio Fermeglia

Trieste, 17 March, 2021 - slide 3




User interface
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Aspen Plus Start Page
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an Aspen Plus modelHow to run a dynamic smulationAdditional unit cparation dataHow
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Aspen Plus Environments

/R

J # Properties Environment

= Define the physical properties
+ Component selection, generation and characterization
+ Thermodynamic methods and database

+ Collect experimental data =

R =
+ Property estimation  Properties
+ Property analysis —

+ Data regression Q{'; Simulation

# Simulation Environment

= Used to build and run the process model
+ Design and create process flowsheet ‘9 Energy Analysis
+ Perform interactive analysis (sensitivity, design spec.)
+ Fit models to process or experimental data
+ Preliminary equipment design, sizing and rating
+ Economic evaluation of the process design

@j Safety Analysis
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Aspen Plus Procedure

L/

# Properties Environment

= Select the components involved in the chemical process from databanks
or generate the components using the specific interface

= Specify the thermodynamic methods suitable for the simulated system
» Collect experimental data

/R

_ _ ' Properties
= Property estimation —
_ u{j Simulation
m Property analysis b s
= nalysis
= Data regression &Y g e

# Simulation Environment
= Select the appropriate blocks to represent the process design
= Create the unit operations connected with streams
= Specify the streams condition, composition and flowrate
= Set the operative conditions of unit operation models
= Define the utilities and cost factor to perform energy and cost analysis

Process Simulation — Maurizio Fermeglia Trieste, 17 March, 2021 - slide 8




Simulation

Process types

New
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Chemical Simulation with Metric
Units :

C, bar, kg/hr, kmol/hr, Geal/hr, cum/
hr.

English Units Metric Units Property Method: NRTL
Electrolytes
Gas Processing El lE' El Flow basis for input: Mole
Metallurgy Chemicals with Specialty Specialty
Pharmaceutical Metric Units Chemicals with ~ Chemicals with Stream report composition: Mole
Polymers English Units Metric Units flow
Refinery
Solids
User

Create l[ Cancel
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Properties Home Ribbon
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Clipbowrd]  Unit s Navigate Tooks Data Source Ruin Mode Fun »  Surmmaty Analysis
Run
commands

# Unit of measurement: select the appropriate set of UoM
among the available ones or create your own

# Chemical system: define components involved

#® Thermodynamic prop: set the thermodynamic method and
parameters

# Run mode: specify the target of the simulation
# Run commands: perform calculations

# Phase equilibria analysis: perform analysis on thermophysical
properties

Process Simulation — Maurizio Fermeglia Trieste, 17 March, 2021 - slide 10




Properties Navigation Pane

S
b |g Setup < General settings
> |- Components < Chemicals introduced in the simulation
4 [og Methods < Thermodynamic methods
[& Specifications N Thermodynamic method settings
b g Selected Methods
[ g Parameters 3 Properties parameters
| Routes
(@] NC Props
| Tabpoly
[ Chemistry ES Chemistry of the system (e.g. electrolytes)
b g Property Sets
. Data
b |3 Estimation < Properties estimation (e.g. group contribution methods)
. Analysis < Phase equilibria analysis
b g Customize
b [0 Results
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Simulation Home Ribbon

&
Unit of ci
Next Rese Sensitivity
measurement \l/ \I/ ‘
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| ' | -
Control .
Run Data fit
Panel

# Unit of measurement: select the appropriate set of UoM
among the available ones or create your own

# Next: move to the next unspecified parameter
# Run: run the simulation

# Reset: purge simulation results. Very important when
parameters have been modified between different runs

# Control Panel: shows convergence, warnings, errors and
procedures during a run

@ Sensitivity: perform sensitivity analysis
# Data fit: enable to fit real data to simulation results
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Folders: refers to the root items in Nav Pane

Forms: used to enter data and view results
Sheets: can be selected using tabs
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Unit operations list

Utilities adopted
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Equation Oriented approach

i Datasheets

b

& Dynamic Configuration
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Results obtained

N

Dynamic parameters
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Activated Analysis
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# Tools built-in to Aspen Plus to aid in process analysis and
optimization
= Activated Economic Analysis: provides high level cost estimates useful
for comparing process alternatives

» Activated Energy Analysis: looks for opportunities to reduce energy
consumption using pinch technology

» Activated Exchanger Analysis: allows quick access to rigorous heat
exchanger design and rating programs from Aspen Plus
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A survey of process simulation software
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Steady state simulators
and batch

= Aspen Plus (Aspentech)

= Hysys.Process (Aspentech)
= PRO II (Sim Sci)

s COCO (AmsterChem)

= DWSIM (open source)

s Chem CAD

s Process

= Prode simulator (Prode SW)
m ProSim

= Super Pro designer
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Dynamic simulators

Speedup—->Aspen Dynamics
(Aspentech)

Batch model - DynSim (Sim Sci)
Hysys.Plant (Aspentech)
gPROMS (PSE)

Batches

ASSETT (Kongsberg digital)
JADE (GSE systems)
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