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• My Experience: 
• 6 years in teaching process 

simulations & conceptual process 
design at undergrad & grad levels

• Two book chapters:
• 60 pages on CO2 capture simulations 

using Aspen Plus, Aspen Hysys, ProMax, 
and Pro/II in Sustainable Reactor 
Engineering

• Contributed to WD Seider’s famous 
book 3rd ed. Chapter was on Aspen 
Icarus (2006)

• I have developed 12 self-teaching 
modules (2 hours each)
• Designed to bring students up to speed 

in Aspen Plus

• Suitable for 3rd Year undergraduates and 
later.

• Modules are in continual improvement, 
review, and update

• Materials and concepts been reviewed 
by faculty and students at:
• McMaster University

• West Virginia University

• Vanderbilt University

• Northwestern University

• Auburn University

Brief Overview



Introductory Material

Module Objectives in Bullets

Quickly see what is covered 

in each module

Prerequisite Knowledge

Links to videos, websites, and textbook sections.

to get pre-requisite theory knowledge

Reviews knowledge from first 1.5 years of chem. 

eng. curricula

How can you use this knowledge?

What are the kinds of problems you can solve by 

using these tools?



Visuals and Theory

Some 

Theory 

Covered

Lots of Screen Captures



More Examples

Use real 

flowsheets as 

examples

Solutions provided 

visually (where do I 

find that number 

again?)



Advanced Stuff

Aspen 

Capital Cost 

Estimator

(formerly 

Icarus)

Aspen Energy 

Analyzer (Heat 

Exchanger 

network 

synthesis) 



Where They Fit in My Teaching Hierarchy

Mastery Applications 

term project

Unassisted Problem Solving 

practice problems / 

homework

Initial Knowledge Transfer

assigned reading, pre-tests, video pre-reviews

Directed Knowledge Transfer
Lecturing

Experiential Learning

in-class workshops

In-lab tutorials

Course Structure

One pyramid per week

One tutorial per pyramid



1. Getting Started
• Starting from blank screen
• Adding chemicals, physical properties
• Streams and blocks
• Running simulation

2. Physical Property Modeling
• Property estimation for components
• Stream analysis tool
• Retrieving Parameters from Database
• Recycle streams
• Theoretical tools (Duplicators, etc)

3. Problem-solving tools part 1:
• Sensitivity Analysis
• Design Specifications
• Heat  & Work streams

4. Problem-solving tools part 2:
• Utilities
• Optimization

5. Advanced Reactors Models
• Batch & Plug flow reactor models
• Data Fit / Regression for kinetic 

parameter estimation from data

6. Simple Distillation Models
• Shortcut distillation (DistWU, Dist)
• Staged Equilibrium (RadFrac)
• What if scenarios
• UNIFAC predictions
• Property packages and team 

collaboration

Proposed Chapters (Part 1)



7. Rate-Based Distillation Models
• Staged Equilibrium (RadFrac)

• Strategies for convergence

• Calculating column diameters, flooding, 
etc

8. Advancing Modeling Tools
• Calculator Blocks

• Custom Models with Fortran

• Basic Automation with Microsoft Excel

9. Capital Cost Estimator
• Standalone Product

• Embedded within Aspen Plus (Economics 
ribbon)

10. Heat Exchanger Networks
• Aspen Energy Analyzer
• Optimal HEN Design

11. Pipeline Models 
• Not fully mature.

12. Life Cycle Analysis with OpenLCA 
• Getting data from Aspen Plus
• Using the software
• This may be too far out of scope, but 

more and more programs need 
sustainability now.

• Replace with Solids Tutorial?
• Replace with built-in CO2 stuff?
• Replace with Heat Exchanger 

Module?

Proposed Chapters (Part 2)



• This is meant to be problem 
solving approach
• Want students to have the ability to 

select and use the right tools to solve 
their problems

• I don’t take a unit based approach. 
There are other resources for that.

A few notes



• Alkane Purification

• Azeotropic Pressure Swing 
Distillation

• Biofuel Purification

• Artificial Flavour Synthesis

• Steam Methane Reforming

• Steam Power Plants

• Nuclear Power Systems

• Hydrogen Production

• Methanol production

• Gas-to-liquids

• Dividing Wall Columns

Chemical Engineering Examples Covered



• Scott Guelcher (Vanderbilt)
• Reviewed by design faculty

• Positive reviews

• Would use it in 4th semester 
computational course (2nd year?)
• 3 weeks introducing students to the 

material, starting from a blank screen

• They would like to have the modules be 
fully independent 
• could be used ad hoc in any course as it is 

needed, starting with 2nd year course.

• Mario Eden (Auburn)
• Suggested online community

• Book evolves over time with contribution 
by others

• The Perry’s of PSE software

• Fernando Lima (West Virginia)
• Reviewed by undergrads there

• Enjoyed the material, thought it was 
appropriate (4th year / senior student)

• Noted that there are references to 
other courses / ideas that are not in 
the course material
• Needs to be generalized somewhat.

• Fengqi You (Cornell)
• “Everything looks good to us. We did 

not observe any issue”

Feedback from Peer Reviewers



• Book / e-book created and 
distributed 
• Need to pick publisher, distribution 

model.
• Price? Student support material, 

should not be too large.

• Website created to support book
• Center for discussion and feedback
• Discussion Board

• Professors can:
• Assign book as a course text
• Cherry-pick individual modules to 

use in course packs, etc.

• LONG TERM:
• I become editor of book with multiple 

contributors / authors

• Other people and I can add modules, 
improvements

• Partially finished modules

• Aspen Custom Modeller  

• Solids Handling

• Extremely Useful Additions:

• Troubleshooting hard-to-converge blocks 
and loops (especially absorption)

• External automation

• External optimization 

• Parallel computing

• Continuously develops, updates, and improves 
over time.

Proposed Framework



• Grad Student TA (Trevor West) led 
new trial with 120 undergraduate 
students using it Spring term 2016
• Gathered informal undergrad 

feedback 
• Made improvements to wording and 

explanations

• Former Student (Dr. Jaffer Ghouse) 
has been updating the original 
tutorials to reflect Aspen v9. 
• About half way done.
• May end up as second author in the 

long term.

• Still need to neuter the material for 
book form.

Progress So Far



Chapter 10-12

• April 2017 (need more 

time for one chapter)

Submit 

manuscript draft 

to editors

• May 2017

Construct CAChE

website for 

support material

• May 2017

• Include solutions files 

with professor login?

• Would include my class 

slides which go with 

those topics?

Final manuscript 

edits submitted

• June 2017

PDF version 

published! 

Softcover likely 

later.

• August 2017

• Early proof version can 

be made available to 

subscribers.

Proposed Timeline

Update screen 

captures and 

text for v9.0

• November -

January

Submit proposal 

to publisher

• December 2016

Revise Chapters 

1-3 for Book 

Format

• December 2016

Chapters 4-6

• January 2017

Chapters 7-9

• February 2017


