One Day Workshop

Modern Problem Solving Techniques in Engineering with POLYMATH, Excel and MATLAB.

The workshop will be held on July 23, 2008 

Workshops Associated with the Book: "Problem Solving in Chemical and Biochemical Engineering with POLYMATH, Excel, and MATLAB" - Authors Michael B. Cutlip and Mordechai Shacham,
A. Introductory Topics – Recommended for the use of the book in the course "Introduction to Computer Based Problem Solving". This course can complement or replace the traditional programming course. 
	
	Subject
	Duration

	General Introduction
	Historical Perspective on Numerical Problem Solving
	20 min

	Introduction
	Introduction to Polymath
	20 min

	Example 1
	Molar Volume and Compressibility Factor from Redlich-Kwong Equation (Prob 4.1)
	25 min

	
	Sequential Calculations with POLYMATH and Excel, Parametric Studies with Excel
	

	Example 2
	Calculation of the Flow Rate in A Pipeline (Prob. 5.2)
	25 min

	
	Solution of a Single Nonlinear (Implicit) Algebraic Equation with POLYMATH and MATLAB, Parametric Studies with MATLAB
	

	Example 3
	Multiple Linear, Polynomial and Nonlinear Regression with Statistical Analysis
	40 min

	Example 4
	Adiabatic Operation of a Tubular Reactor for Cracking of Acetone (Prob 4.3)
	30 min

	
	Solution of a System of ODEs with POLYMATH and Excel, Parametric Studies with Excel
	

	Conclusions
	Conclusions and Discussion
	10


B. Advanced Topics – Recommended for the use of the book in "Advanced Math", "Numerical Methods", Heat, Momentum and Mass Transfer, Reaction and Biochemical Engineering Courses
	Example 5
	Complex Chemical Equilibrium (Problems 6.6 and 7.13)
	20 min

	
	Solution of a System of Nonlinear Algebraic Equations (NLE) with POLYMATH and MATLAB, Parametric Studies with MATLAB
	

	Example 6
	Simultaneous Multicomponent Diffusion of Gases (Prob. 10.8)
	20 min

	
	Solution of a System of ODEs with POLYMATH and MATLAB, Boundary Value Iterations with MATLAB
	

	Example 7
	Solution of Stiff Ordinary Differential Equations (prob. 6.1)
	20 min

	Example 8
	Solving Differential Algebraic Systems  (prob. 6.7)
	25 min

	Example 9
	Method of Lines for Partial Differential Equations (Prob. 6.8)
	25 min

	Example 10
	Estimating Model Parameters Involving ODE's Using Fermentation Data (Prob. 6.9)
	20

	Example 11
	Complex Chemical Equilibrium by Gibbs Energy Minimization (probs. 4.5 and 5.5)
	30

	Example 12
	Semi-continuous Fed-Batch and Cyclic- Fed Batch Operation of a Bioreactor (prob. 14.13)
	30

	
	Solution of a Multiple-Model , Multiple-Algorithm Problem
	

	Conclusions
	Conclusions and Discussion
	10 min


