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Use of Advanced Computing

ÅAre we still teaching in the 60ôs?

ÅHow many courses use advanced 

software?

ïExcel ïall courses

ïPOLYMATH ïsome courses?

ïMATLAB

ïCACHE software

ïChemical Process Simulation (ASPEN etc.)

ïFinite Element (Comsol/Ansys etc.)



Texts on Problem Solving
Textbooks on introducing software in ChE

ÅCutlip & Shacham

ÅFinlayson

Features

ÅPractical Examples in all subjects

ÅHow many professors use in 

courses?

ïAdapted more readily by recent grads

ïActivation barrier for other professors

http://www.amazon.com/gp/product/images/0131482041/ref=dp_image_0?ie=UTF8&n=283155&s=books
http://www.amazon.com/gp/product/images/0471740624/sr=1-1/qid=1249047151/ref=dp_image_0?ie=UTF8&n=283155&s=books&qid=1249047151&sr=1-1


Progression of Advanced 

Software Usage in Text books

ÅAppendix with numerical techniques

ÅChapter on

advanced numerical techniques

ÅTextbooks with finite element/difference 

examples within individual chapters

ÅTextbooks with examples using 

commercial software (CD)

ÅTextbooks with web based modules



Subject Specific Texts

with Adv. Software 
ÅFogler: Essentials of Chemical 

Reaction Engineering ï

POLYMATH, MATLAB & CFD 

ÅProcess Control - MATLAB

ÅFluid Mechanics

ïWilkes:  Fluid Mechanics for Chemical 

Engineers

ïMunson:  Fluid Mechanics

ïCimbala:  Essentials of 

Fluid Mechanics 

(free FlowLab))

http://www.amazon.com/gp/reader/0130473944/ref=sib_dp_pt
http://www.amazon.com/gp/reader/0131482122/ref=sib_dp_pt
http://www.amazon.com/gp/product/images/0470067225/ref=dp_image_z_0?ie=UTF8&n=283155&s=books
http://www.amazon.com/gp/product/images/0130211079/sr=8-3/qid=1249659914/ref=dp_image_0?ie=UTF8&n=283155&s=books&qid=1249659914&sr=8-3


Educational Programs

ÅFlowLab ïANSYS/Fluent

ïSudden Expansion in a Pipe ï

compare solutions to Blasius Correlation

ïFlow Around a Cylinder ï

(Produce Re vs Cd plot) 



Cimbala 2008 ïFlowLab in Text 2nd Ed.

Å1st Edition ïlast chapter only

Å2nd Edition Throughout book

Åcompare CFD with 

analytical calculations

Åemphasis on learning fluid 

mechanics, with a secondary

emphasis on CFD

ÅSimple Geometries

ÅHomework problems progress in 

difficulty & similar to example 
John Cimbala, Introducing CFD in Undergraduate Fluid Mechanics,

ISTEC Meeting, Cornell University ,July 25-26, 2008, Ithaca, NY

Çengel-Cimbala





Finite Elements at Rowan

ÅJunior year 

ï2nd Fluids Course

ïChemical Reaction Engineering

ïEngineering Clinic Projects

ÅSenior year

ïTransport Phenomena Course

ïEngineering Clinic Projects



How to Introduce?
ÅUse Comsol Tutorials?

ïTarget:  professional user.

ïExcellent step by step 

tutorials

ïGood for starting projects

ïToo difficult for student 

learning

ÅNeed tutorials for students 

and users unfamilar to 

Adv. Software usage



Comsol Tutorials



Comsol Tutorials (Flow  between Parallel Plates)

Students (And Perhaps 

Professor) are baffled 

Momentum Balance

Boundary Conditions ??



Rowan Method: Fluids
ÅStart with experiment, movie 

or drawing on board

ÅDiscuss velocity at

center and wall

ÅSketch velocity profile

ÅDerive momentum balance

ÅSolve by hand

ÅSolve using POLYMATH

ÅSolve using COMSOL

Velocity of for Fully Developed Flow Between Parallel Plates
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Flow in a Pipe!  (Newtonian & Power Law)

1 d(tau_r)/d(r) = delP/L*r 

2 d(vx)/d(r) = if(tau>0) then ( -(tau/K)^(1/n)) else (( -tau/K)^(1/n)) 

3 d(vavg)/d(r) = vx*r*2/R^2 
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Comparison of Numerical and Analytical Solutions 
to Pipe Flow (n=0.5)

Polymath

Analytical

Comsol

POLYMATH Report 8.2 a&b Laminar Flow of Non-Newtonian Fluids in a Horizontal Pipe 

Ordinary Differential Equations



Start with simple problems

ÅPipe Flow

ÅParallel Plates

ÅFalling Film

ÅAnnular Flow

ÅRotating Cylinder

ÅRotating Cylinders

ÅBased on simple problems with 

analytical solutions:  

Geankoplis / Cutlip & Shacham


