ChE 725 - Advanced Process Systems Engineering
Advanced Process Systems Eng'g

Instructor: Ali Elkamel

e-mail: aelkamel@cape.uwaterloo.ca
Course Description:

Fundamentals of computer-aided simulation, optimization, and synthesis. Process integration and optimization principles including their applications in design, retrofitting and operation of chemical processes.
Textbooks: 
· Systematic Methods for Chemical Process Design, Biegler, Grossmann and Westerberg, Prentice Hall, 1997 
· El-Halwagi, M.M., Pollution Prevention through Process Integration: Systematic Design Tools, Academic Press, sand Diego, 1997.
· Lecture notes
Extensive bibliography will also be provided

Course Evaluation:

Homework assignments: 
50%

Project and Oral Presentation:
50%

Topics Covered:

1. Introduction to algorithmic process synthesis 
2. Heat exchanger network synthesis 
3. Synthesis of heat integrated distillation sequences 
4. Simultaneous optimization and heat integration 
5. Complex distillation column design 
6. Utility systems. Water treatment networks
7. Mass Integration

8. Design and scheduling of flowshop plants 
9. State-task-network for short term scheduling 
10. Cyclic scheduling models for parallel units 
11. Analysis and design of flexible processes 

12. Supply chain optimization 
13. Analysis of metabolic networks 
14. Operability, flexibility, and uncertainty 
15. Control + Optimization/ Real time optimization 
