Syllabus
CEE 451G

Environmental Fluid Mechanics

Fall, 2007
Instructor:
Gary Parker



2527C Ven Te Chow Hydrosystems Laboratory



244-5159 (but not often there)


cell: 217-721-2976 (more likely)


parkerg@uiuc.edu
Course Time and Place

The standard time for the course will be 18:00 – 21:00 on Thursdays.  Since I tend to miss classes due to travel, there will be makeup classes, probably scheduled for 18:00 – 21:00 on Tuesdays.  The meeting place for the class will be Room 1518 in the Ven Te Chow Hydrosystems Laboratory, just north of Newmark.  In case I cannot get this classroom, there will be a note on the door indicating the correct classroom.
Web page
http://cee.uiuc.edu/people/parkerg/CEE451G.htm 
Text
There is no assigned text.  I will be giving handouts from a variety of texts
Prerequisites for this course:


A basic undergraduate course in fluid mechanics, along with 



standard undergraduate courses in calculus, vectors and physics.

What I hope to accomplish in this course:

My first goal is to introduce you to the beauty of fluid mechanics.  My second goal is to show how a single set of equations can be used as the basis to solve surprisingly wide-ranging set of problems, from small scale to large scale.  My third goal is to provide you with a portal into the use of fluid mechanics to solve problems of environmental significance.

Homework and Project

There will be six or seven assignments during the course.  There will also be a project involving numerical work.  I will provide more details as the class progresses.
Marking

I will base the marking on a) homework, b) a project and c) a take-home final examination, with the weighting as 30%, 30% and 40% respectively.  The project will likely involve computer programming.

Topics I will definitely cover
1. Review of vectors and tensors

2. Introduction to index notation

3. Fluid mass conservation

4. Contaminant mass conservation

5. Stress tensor

6. Cauchy equation for momentum conservation

7. Constitutive relation for Newtonian fluid

8. Navier-Stokes equations

9. Analogy between diffusion and viscous stress

10. The potential flow approximation

11. Simple solutions for potential flow

12. Linear theory of water waves

13. Laminar flow in pipes and channels

14. Transition to turbulence

15. Laminar boundary layer

16. Laminar bottom dense flows

Topics I might cover
1. Laminar wave boundary layer

2. Turbulent flow in open channels and pipes

3. Numerical solution of potential flow

4. Jets without and with contaminants

5. Plumes without and with contaminants

6. Turbidity currents
7. Shear dispersion

8. Others as appropriate
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