
MAE 532 DYNAMICS OF VISCOUS FLUIDS


MWF 11-11:50, ESB 201

SYLLABUS
Textbook:  Viscous Fluid Flow, F. M. White, McGraw-Hill, 3rd. Ed, 2006.

Course Description:
The basic continuum conservation laws for a Newtonian fluid are derived in integral and differential forms, with emphasis on developing understanding to relate the mathematics to the physics of fluid flow.  Stream function, vorticity, boundary conditions, and non-dimensional forms of the equations are discussed.  Several exact, laminar flow solutions are examined as examples of viscous fluid behavior.  Laminar boundary layer forms of the governing compressible differential equations are obtained, and incompressible solutions are obtained. An introduction is given to transition and turbulent flow.
Material to be Covered:
Ch. 1 - Introduction, fluid properties, fluid kinematics, boundary conditions.

Ch. 2 - Governing conservation equations (mass, momentum and energy), Newtonian fluid, stream-function, vorticity, Bernoulli equation, boundary conditions, non-dimensional forms.

Ch. 3 - Exact, laminar solutions: Couette flows, Poiseuille flow, Stokes' 1st and 2nd problems, unsteady flows, suction flows, Ekman spiral, rotating disk.

Ch. 4 - Laminar, incompressible boundary layer equations, integral solution with zero  and non-zero pressure gradient, Blasius solution, Falkner-Skan solutions.

Ch. 5 – Introduction to stability and transition.

Ch. 6 - Turbulent, incompressible flows (introduction).

Computational fluid dynamics for viscous flows - as time allows.

Course Procedures:
Instructor:
Dr. Wade W. Huebsch, MAE Dept.

Room 943, Engineering Sciences Bldg.

Phone:  293-3146, Wade.Huebsch@mail.wvu.edu



Tentative office hours: TBA.

Grading:
Homework
30%

Midterm
30%

Project
10%

Final exam
30%
100%

· The letter grade will be based on a straight 90-80-70-60… scale.

· Attendance will not be taken, but material not in the book will be presented in class. Attendance is highly encouraged.


· Final exam will be comprehensive.

· All homework will be due at the beginning of the period for which it was assigned.
· You may use engineering problem paper or standard notebook paper, but NOT scratch paper or paper torn from a spiral notebook.

· Unexcused exams will not be made up, except as required by WVU policy.

· Notes on Class Etiquette 
1. Make sure cell phones are turned off, or at minimum set to vibrate, during lecture. I do not want to hear your cell phone.

2. If you are so tired that you will likely fall asleep in class, stay home. Your bed will be much more comfortable than the desk.

3. Do not engage in idle chat with friends during lecture. It is distracting to me and there are students around you that want to hear the lecture.

4. It is also distracting to other students around you if you are a) texting, b) playing a game on your phone, c) reading the newspaper, d) on your laptop, e) etc. Please be respectful of others in the class.

	Statement on Academic Integrity

	The integrity of the classes offered by any academic institution solidifies the foundation of its mission and cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing sanctions, please see the Student Conduct Code at http://campuslife.wvu.edu/office_of_student_conduct . Should you have any questions about possibly improper actions in performing your assignments or any other activity that may be interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the matter.


Policy of Zero Tolerance in Academic Dishonesty. It is an MAE Departmental Policy, that cheating of any kind or form in exams, quizzes, projects or assignments will result in formal disciplinary action that may include unforgivable F (UF), suspension or dismissal from the Program.

	Inclusivity Statement

	The West Virginia University community is committed to creating and fostering a positive learning and working environment based on open communication, mutual respect, and inclusion. 

If you are a person with a disability and anticipate needing any type of accommodation in order 

to participate in this class, please advise me and make appropriate arrangements with the Office of

Accessibility Services (293-6700). For more information on West Virginia University's Diversity, Equity, and Inclusion initiatives, please see http://diversity.wvu.edu   


