
ME 5141 (Viscous Flow) and ME 4141 (Fluid Mechanics) 
Spring 2008 (Tuesday and Thursday, 5:30 PM – 6:45 PM) 

 

 
1 

University of Colorado Denver 
College of Engineering and Applied Science 

 
Instructor:  Dr. Ken Ortega, Professor of Mechanical Engineering 
  NC 3502B 
  303-556-8489 
  Office Hours:  Tuesday and Thursday  4:30 PM – 5:00 PM 
     Wednesday   2:00 PM – 4:00 PM 
  Email:  Joseph.Ortega@cudenver.edu 
 
Catalog Description: 
 

 
 

 
 
Instructor Description:  
 
This course is designed to provide a thorough understanding of the fundamentals of fluid mechanics that 
can be applied to all engineering fields. It provides the foundation for advanced topics and courses in fluid 
mechanics. This semester, applications in bio-fluid mechanics will be highlighted. 
 
Required Text:  Boundary Layer Theory by Dr. Hermann Schlichting (any edition) 
 
Grades:  
 
Mid-Term and Final Exams are 50% of total grade (25% each). The Mid-Term exam will be announced 

at least one week in advance. The Final Exam will be administered on the Final Exam Day 
assigned at the end of the semester. Both exams are CLOSED BOOK and CLOSED NOTES and 
will be administered in class. A missed Mid-Term exam can be made-up with another similar 
exam ONLY (1) in the case of an emergency and (2) if I am informed by email before the exam is 
administered. ME 5141 and ME 4141 students WILL HAVE DIFFERENT EXAMS. 

 
One paper is 25% of total grade. The due date for the paper is April 1. No extension will be given. 

Students are encouraged to select a topic in Bio-fluid mechanics (example topics will be provided 
in class). Instructor’s approval of the topic must be obtained before research for the paper 
begins. The paper must use and cite at least four references (books or original journal papers). The 
paper must be written by the student (the student cannot have other students and/or professional 
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organizations write their papers or any part of their papers). Extra credit will be given to 
students that give a 15 minute oral presentation of their paper. You must inform the Instructor 
that you would like to make an oral presentation at the time you submit your written paper, so that 
a time for your presentation can be arranged. 

 
Homework and quizzes are 25% of total grade (the lowest homework grade will be dropped). 

Homework is assigned one week before it is due and must be submitted at the beginning of the 
class. Late homework is not accepted. 

 
Graded exams and homework will be returned in class 
 
Instructor’s Recommendation:  
 
The lectures are designed to present important principles, derivations, solutions, and topics (material that 
will be used for the exams) in a continuous and comprehensive sequence. Also, tutorial information will 
be provided in class. The tutorial information will be identified from the students’ answers to questions 
asked during class. Therefore, it is highly recommended that you (1) attend every class, (2) take very 
good notes, (3) rework your notes immediately after class or soon afterwards, and (4) ask me questions 
during my office hours concerning material in your notes that you do not understand. 
 
Academic Honor Code and Discipline Policies: 
 
Students are expected to have read and understand the University Academic Honor Code and Discipline 
Policies. Students may discuss homework but must complete the work individually. Of course, all exams 
and papers must be completed individually and without assistance from others and/or outside sources. 
 
Students called for military duty: 
 
If you are a student in the military with the potential of being called to military service and /or 
training during the course of the semester, you are encouraged to contact Paul Rakowski.  
 
Disability students: If you are a student with a disability, please contact: 
 
THE OFFICE OF DISABILITY RESOURCES AND SERVICES 
Arts Building 177, 303-556-3450, TDD 303-556-4766 
Disability Resources and Services Office (DRS) serves the needs of a large and diverse community of 
students with disabilities who attend the University of Colorado at Denver. The DRS staff have a strong 
commitment to providing equal access and overseeing a full range of accommodations for students with 
disabilities. The DRS staff also work closely with faculty and staff in an advisory capacity; thereby, 
assisting in the development of reasonable accommodations that allow students with disabilities to 
demonstrate their abilities. Accommodations may include: assistance in identifying volunteer note takers, 
alternative testing (extra time, scribe, reader), textbooks in alternate format (Braille, enlarged, audiotape), 
priority registration, interpreters and referral to the ACCESS CENTER.  
For assistance and/or information, please contact our office located in room 177, Arts Building.
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Course Schedule (TENTATIVE): 
 
Week 1   - Introduction, shear flow, viscosity, Newtonian fluid (Chapter 1) 

- Hagen-Poiseuille flow, mechanism of viscosity; gases & liquids (Chapter 1) 
 
Week 2 - Lagrangian and Eulerian description, Substantial Derivative 
 - Derivation of Equation of Continuity (Chapter 3) 
 
Week 3 - Derivation of Momentum Equation (Chapter 3) 
 - Body forces and surface forces (Chapter 3) 
 
Week 4 - Total rate of strain in a fluid, rate of strain tensor and vorticity tensor (Chapter 3) 
 - Four basic motions of a fluid (Chapter 3) 
 
Week 5 - Constitutive equation for an isotropic, Newtonian fluid, Momentum Equation 

- Derivation of the Mechanical & Thermal Energy Equations (≈ Chapter 12)  
 
Week 6 - Derivation of the Mechanical & Thermal Energy Equations (≈ Chapter 12) 
 - Stokes hypothesis and Navier-Stokes Equations (compressible & incompressible) 
 
Week 7 - Stokes hypothesis and Navier-Stokes Equations (Short Review) 
 - MID-TERM EXAM (Closed Book & Closed Notes) 
 
Week 8 - Navier-Stokes Equations – general properties (Chapter 4)  
 - Inviscid flows, Euler’s Equations, & Bernoulli’s Equations 
 
Week 9  - Parallel flows (Chapter 5) 
 - Parallel flows (Chapter 5) 
 
Week 10 - Stokes First Problem (Chapter 5) 
 - Boundary Layer Equations – derivation (Chapter 7)  
 
Week 11 - Boundary Layer Equations – derivation (Chapter 7)  
 - Boundary Layer Equations – derivation (Chapter 7) 
 
Week 12  - Boundary layer on a flat plate – similarity solution (Chapter 7) 
 - Boundary layer on a flat plate – boundary layer & displacement thickness (Chapter 7) 
 
Week 13  - Boundary layer on a flat plate – shear stress & drag (Chapter 7) 
 - Boundary layer on a wedge – similarity solution (Chapter 9) 
 
Week 14 - Boundary layer on a wedge – similarity solution (Chapter 9)  
 - Turbulent flows – general introduction (Chapter 18) 
 
Week 15 - Turbulent flows – time averaging & Reynolds stresses (Chapter 18) 
 - Turbulent flows – turbulence models (Chapter 18) (Short Review) 
 
Week 16 - FINAL EXAM (Closed Book & Closed Notes) 
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