ChE 493 – TRANSPORT PHENOMENA
Type (check one):
Required:
    

Elective:
    x 

2008-2009 Catalog Data:
ChE 490-494. Special Topics.  Elective courses of special or current interest.  Taught by faculty with special or unique qualifications.  Prerequisites are announced with course offering  One semester; one to four credits.
Prerequisites:
ChE 323 & 324 and permission from the course faculty
Co-Requisites:

Textbook:
Transport Phenomena, Bird, Stewart, Lightfoot, 2th Edition, Wiley 7 Sons, 2002.

Other Required Materials:


Other References:
Transport Phenomena, W. J. Thompson, Prentice Hall PTR, 2000





Instructor:
Dr. Ali Pourhashemi, Associate Professor
Course Objectives:

At the end of the course, students should be able to:

1- Learning analytical methods of calculating the physical properties, such as viscosity, thermal conductivity and mass diffusivity, of pure materials and mixtures ABET: a, c),

2- Learning the application of shell balance for steady-state transport problems (ABET: c),

3- Introducing students to the equations of changes; continuity, momentum and energy (ABET: m), 

4- Learning the application of initial and boundary conditions to unsteady and steady state problems (ABET: a, e, m),

Prerequisites by Topics:
Fluid Mechanics, Heat Transfer, mass Transfer and Reaction Kinetics. 
Topics:

1-  Viscosity and the mechanism of momentum transport in Newtonian and Non-Newtonian fluids,

2- Shell momentum balances and velocity distributions in laminar flow,

3- The mechanism of energy transport and thermal conductivity,

4- Shell energy balances and temperature distributions for conductive and convective systems,

5- Diffusivity and mechanisms of mass transport,

6- Concentration profiles in laminar flow,

7- Equations of changes; momentum, energy and mass.

Class Schedule:

Three 50-minute sessions per week

Prepared by:          Ali Pourhashemi, Ph.D.
  Date:                 January 13,  2009


Professional Component:
ChE 493 – TRANSPORT PHENOMENA
	Category 

(check one)
	    

Math/Basic Science


    X

Engineering

    

General Education


    

Other



	Design 

(check one)

	    

Significant

    

Some

    

None



	Realistic Constraints 

(check all that apply)
	    

Economic

    

Environmental

    

Sustainability

    

Manufacturability

    

Ethical

    

Health & Safety
    

Social

    

Political




Relationship to Program Outcomes:

Check all that apply:

   X

(a) 
an ability to apply knowledge of mathematics, science, and engineering

   

(b) 
an ability to design and conduct experiments, as well as to analyze and interpret data

   

(c) 
an ability to design a system, component, or process to meet desired needs

   

(d) 
an ability to function on multi-disciplinary teams

   X

(e) 
an ability to identify, formulate, and solve engineering problems

   

(f) 
an understanding of professional and ethical responsibility

   

(g) 
an ability to communicate effectively

   

(h) 
the broad education necessary to understand the impact of engineering solutions in a global




and societal context

   

(i) 
a recognition of the need for and an ability to engage in life-long learning

   

(j) 
a knowledge of contemporary issues

   

(k) 
an ability to use the techniques, skills, and modern engineering tools necessary for




engineering practice

   

(l) 
a solid background in chemistry  

   X

(m) 
an ability to apply material and energy balances in chemical engineering and related areas  

   

(n) 
an ability to use mathematical and graphical computer packages for solving engineering problems.  

1

