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Process Simulation with ASPEN Plus

7505 Course Notes

Section 1: Introduction and

ASPEN Plus User Interface

These course materials are applicable to Version 14 of ASPEN Plus

ASPEN PlusTM is a trademark of Aspen Technology, Inc., Bedford, MA, U.S.A.
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What Are Process Simulation and Flowsheeting? 

 The use of computer programs to help solve the characteristic equations

     and perform sizing and costing calculations of a chemical process

 Process simulation uses underlying physical relationships such as 

 mass and energy balances

 equilibrium relationships

 reaction kinetics

 conditions of unit operation models

       to predict plant operating conditions, product stream compositions,

       flows, and properties.  
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Why Use Process Simulation?

 Huge savings in manpower and design cost

 Allows prediction of process behavior using mass and energy

     balances, and phase and chemical equilibrium

 Allows case studies and sensitivity studies (“what-if” analyses)

 Can perform optimization runs 

 Consistent results in very presentable forms and formats

 Can perform economic evaluation and profitability of a design

     process
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History of ASPEN Plus and Aspen Technology Inc.

 ASPEN  =  Advanced System for Process Engineering 

                         Steady-State and Dynamic Simulator

 Initially funded by the US Department of Energy (DOE) in 1975 to

     develop a process simulation program to handle solids

 ASPEN project was contracted to MIT and completed in 1980

     End Product = ASPEN (Public Version)

 Aspen Technology Inc. (AspenTech) was founded in 1981 to enhance and

     debug ASPEN

     End Product = ASPEN Plus
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Key Features of ASPEN Plus

 Easy to use Graphical User Interface (GUI)

 Comprehensive and robust set of unit operation models

 Complete set of physical property models and equations

 Property analysis, e.g. property curves such as vapor

     pressure vs. T, phase envelopes, T-xy, and P-xy plots

 Databanks for pure components, aqueous systems, solids, and

     binary pairs
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Key Features of ASPEN Plus (Cont’d)

 Data regression system, property estimation system, and databank

     management system

 Characterization and simulation of petroleum including a

     dedicated unit operation model

 Unique and rigorous simulation of electrolytes

 Solids handling capabilities including unit operations

 Feedback and feed-forward control capabilities
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Key Features of ASPEN Plus (Cont’d)

 Automatic flowsheet sequencing and convergence

 Sensitivity and case-study analysis

 State-of-the-art optimization capabilities

 Add-on modules such as bioprocessing unit operations

     and polymer processing

 Useful interfacing features
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Sequential Modular Approach (SMA)

 ASPEN Plus is primarily a Sequential Modular Simulator or SMA (as  

opposed to being an Equation-Based Simulator or EBA).

 Flow of Information

UOM

Equations

UOM

Equations

Feed Stream
Intermediate 

Stream
Product Stream

Block Inputs Block Inputs

Block Results

 One-block-at-a-time sequential execution: outlet stream result are used

     as input to the next block in the sequence
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Flow of Information in a SMA Simulator

ASPEN Plus

Plant Performance
Process Flowsheeting Information

 Composition, Flow, and 

 Properties of All Streams

 Performance of Unit Operations

 Capital and Operating Costs

 Project Economics

Engineering Methods Information

 Chemical Components

 Feed Stream Composition and Flows

 Unit Operations and Operating Conditions

 Flowsheet Connectivity

 Convergence Methods

 Physical Property Models and Data

 Unit Operation Models

 Equipment Cost Models
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A Simulation Example Problem

Adiabatic 

Reactor 1 atm

P = 0.1

C6H6 + C3H6 ---> C9H12  

FC

 xC3H6  = 1%
What information is needed

to solve this problem?

BZ      40 lbmol/hr

C3H6   40 lbmol/hr

220 oC, 1 atm

90% C3H6 conversion

TCOOL
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Cooler

Recycle Compressor

Feed Pump

Flash Vessel


