
Fall 2020 
MECH 5306 FLUID DYNAMICS 

 
Course 
Description 

Basic Laws of fluid motion, kinematics of flow field, Navier-Stokes 
equations, vorticity and circulation, potential flow applications, exact 
solutions, fundamentals of boundary layer theory, and pipe flows 

 
Instructor Norman Love, PhD 

Professor 
Department of Mechanical Engineering  
E-mail address:  ndlove@utep.edu 
Office:             Engineering Building A-110 
Office hours:    By Appointment on MS Teams 
 

 
Textbook Fluid Mechanics (2014) 

by Y. Cengel and J. Cimbala, McGraw-Hill, 3rd Edition 
 
Course Content 1. Control volume formulation  

2. Mathematical analysis 
3. Irrotational flow, vorticity, circulation 
4. Potential flow applications 
5. Fluid deformation and flow kinematics 
6. Compressible Flows 
7. Navier-Stokes equations  
8. Exact solutions 
9. Fundamentals of boundary layer theory  
10. Pipe Flows      
11. Intro. To Turbomachinery                                                                                         

 
Overview Fluid dynamics is the study of fluids in motion. Both gases and liquids are 

fluids and have numerous engineering applications like breathing, blood 
flow, swimming, pumps, fans, turbines, airplanes, ships, rivers, windmills, 
pipes, missiles, icebergs, engines, filters, jets, sprinklers, etc.  
 
Fluid dynamics is a balance of theoretical analysis and experiments. Theory 
can be limiting in that if the geometry is too complicated theoretical 
equations may be too hard to apply. Another frustration associated with fluid 
dynamics analysis is the presence of viscosity which can significantly change 
approaches and solutions to problems. Thus, theory is often accompanied 
with experimental validation. Fortunately, fluid dynamics is a highly visual 
subject and with the use of proper instruments, dimensional analysis, and 
modeling concepts has become very widespread. Therefore, in this class I 
will try to compliment theory with some description of experimental 
practices and use both theoretical and applied real world problems to help 
you learn the material better.     

 



Learning 
Objectives 

The general purpose of this course is to strengthen graduate student’s 
understanding of the application of prior coursework in fluid mechanics. I 
hope that when you leave this course you are well prepared to analyze 
complex fluid engineering problems.    

Therefore, my specific learning objectives for this course are for you to: 

1. Understand what the fundamental conservation equations are and how to 
apply them to fluid dynamics applications  

2. Understand the fundamental theories proposed by fluid dynamics experts                               

3. Build your understanding such that you can later apply them using 
computational tools                                            

4. Value the complexity of engineering solutions and build your confidence 
in approaching, designing, and solving ‘real’ engineering problems 

 
Learning 
Activities 

Teamwork has the power to drive powerful forms of learning, more than 
individuals working alone. Hence, the project in this class will be done in 
teams.  
 

 
Grading                                    HW                                    100 

                                   Exam               100                                                                  
                                   Project                          100 

Possible Points  300 
 

A (300-270): B (269-240): C (239-210): D (209-180): F (179 and Below) 
 
 
COVID-19 PRECAUTIONS 

You must STAY AT HOME and REPORT if you (1) have been diagnosed with COVID-19, (2) 
are experiencing COVID-19 symptoms, or (3) have had recent contact with a person who has 
received a positive coronavirus test.  Reports should be made at screening.utep.edu.  If you know 
of anyone who should report any of these three criteria, you should encourage them to report.  If 
the individual cannot report, you can report on their behalf by sending an email to 
COVIDaction@utep.edu. 
 
For each day that you attend campus—for any reason—you must complete the questions on the 
UTEP screening website (screening.utep.edu) prior to arriving on campus.  The website will 
verify if you are permitted to come to campus.  Under no circumstances should anyone come to 
class when feeling ill or exhibiting any of the known COVID-19 symptoms.  If you are feeling 
unwell, please let me know as soon as possible, and alternative instruction will be provided.  
Students are advised to minimize the number of encounters with others to avoid infection.  



Wear face coverings when in common areas of campus or when others are present.  You must 
wear a face covering over your nose and mouth at all times in this class.  If you choose not to 
wear a face covering, you may not enter the classroom.  If you remove your face covering, you 
will be asked to put it on or leave the classroom.  Students who refuse to wear a face covering 
and follow preventive COVID-19 guidelines will be dismissed from the class and will be subject 
to disciplinary action according to Section 1.2.3 Health and Safety and Section 1.2.2.5 
Disruptions in the UTEP Handbook of Operating Procedures. 
 
Students please watch this training video that provides more information on precautions for the 
semester: https://covidfstraining.questionpro.com 
 
TECHNOLOGY REQUIREMENTS 

Course content is delivered via the Internet through the Blackboard learning management 
system. Ensure your UTEP e-mail account is working and that you have access to the Web and a 
stable web browser. Google Chrome and Mozilla Firefox are the best browsers for Blackboard; 
other browsers may cause complications. When having technical difficulties, update your 
browser, clear your cache, or try switching to another browser.  
 
You will need to have access to a computer/laptop, scanner, a webcam, and a microphone. You 
will need to download or update the following software: Microsoft Office, Adobe Acrobat 
Reader, Windows Media Player, QuickTime, and Java. Check that your computer hardware and 
software are up-to-date and able to access all parts of the course.  
 
If you do not have a word-processing software, you can download Word and other Microsoft 
Office programs (including Excel, PowerPoint, Outlook and more) for free via UTEP’s 
Microsoft Office Portal. Click the following link for more information about Microsoft Office 
365 and follow the instructions. 
 
IMPORTANT: If you encounter technical difficulties beyond your scope of troubleshooting, 
please contact the UTEP Help Desk as they are trained specifically in assisting with 
technological needs of students. Please do not contact me for this type of assistance. The Help 
Desk is much better equipped than I am to assist you!  
 
Because this is a primarily online class, we won’t see each other in the ways you may be 
accustomed to: during class time, small group meetings, and office hours. However, there are a 
number of ways we can keep the communication channels open: 
 

• Office Hours: We will not be able to meet on campus, but I will still have office hours 
for your questions and comments about the course. My office hours will be held on MS 
Teams and can be scheduled with me via email.  

• Email: UTEP e-mail is the best way to contact me.  I will make every attempt to respond 
to your e-mail within 24-48 hours of receipt.  When e-mailing me, be sure to email from 
your UTEP student account and please put the course number in the subject line.  In the 



body of your e-mail, clearly state your question.  At the end of your e-mail, be sure to put 
your first and last name, and your university identification number. 

• Announcements: Check the Blackboard announcements frequently for any updates, 
deadlines, or other important messages. 

BLACKBOARD COLLABORATE  

This class requires that you participate as much as possible in scheduled Blackboard Collaborate 
class sessions. In the event that you are not able to attend the session, the class session will be 
recorded.  
 
The purpose of meeting live is for you to view demonstrations of the course material and/or to 
participate in small discussion groups with your classmates or ask questions.  
 
Students are expected to, at least occasionally, participate in these sessions with a webcam and 
microphone.  
 
 
CLASS RECORDINGS 

The use of recordings will enable you to have access to class lectures, group discussions, and so 
on in the event you miss a synchronous or in-person class meeting due to illness or other 
extenuating circumstance. Our use of such technology is governed by the Federal Educational 
Rights and Privacy Act (FERPA) and UTEP’s acceptable-use policy. A recording of class 
sessions will be kept and stored by UTEP, in accordance with FERPA and UTEP policies. Your 
instructor will not share the recordings of your class activities outside of course participants, 
which include your fellow students, teaching assistants, or graduate assistants, and any guest 
faculty or community-based learning partners with whom we may engage during a class 
session. You may not share recordings outside of this course. Doing so may result in 
disciplinary action. 
 
 
MAKE-UP WORK  

Make-up work will be given only in the case of a documented emergency.  Note that make-up 
work may be in a different format than the original work, may require more intensive 
preparation, and may be graded with penalty points. If you miss an assignment and the reason is 
not considered excusable, you will receive a zero. It is therefore important to reach out to me—in 
advance if at all possible—and explain with proper documentation why you missed a given 
course requirement. Once a deadline has been established for make-up work, no further 
extensions or exceptions will be granted.    
 
ACCOMMODATIONS POLICY 
 
The University is committed to providing reasonable accommodations and auxiliary services to 
students, staff, faculty, job applicants, applicants for admissions, and other beneficiaries of 
University programs, services and activities with documented disabilities in order to provide 
them with equal opportunities to participate in programs, services, and activities in compliance 



with sections 503 and 504 of the Rehabilitation Act of 1973, as amended, and the Americans 
with Disabilities Act (ADA) of 1990 and the Americans with Disabilities Act Amendments Act 
(ADAAA) of 2008. Reasonable accommodations will be made unless it is determined that doing 
so would cause undue hardship on the University.  Students requesting an accommodation based 
on a disability must register with the UTEP Center for Accommodations and Support Services 
(CASS). Contact the Center for Accommodations and Support Services at 915-747-5148, 
or email them at cass@utep.edu, or apply for accommodations online via the CASS portal.  
 
COVID-19 Accommodations 
Students are not permitted on campus when they have a positive COVID-19 test, exposure or 
symptoms.  If you are not permitted on campus, you should contact me as soon as possible so we 
can arrange necessary and appropriate accommodations.   
(classes with on-campus meetings) Students who are considered high risk according to CDC 
guidelines and/or those who live with individuals who are considered high risk may contact 
Center for Accommodations and Support Services (CASS) to discuss temporary 
accommodations for on-campus courses and activities. 
 
SCHOLASTIC INTEGRITY 

Academic dishonesty is prohibited and is considered a violation of the UTEP Handbook 
of Operating Procedures. It includes, but is not limited to, cheating, plagiarism, and 
collusion. Cheating may involve copying from or providing information to another 
student, possessing unauthorized materials during a test, or falsifying research data on 
laboratory reports. Plagiarism occurs when someone intentionally or knowingly 
represents the words or ideas of another as ones' own. Collusion involves collaborating 
with another person to commit any academically dishonest act. Any act of academic 
dishonesty attempted by a UTEP student is unacceptable and will not be tolerated. All 
suspected violations of academic integrity at The University of Texas at El Paso must be 
reported to the Office of Student Conduct and Conflict Resolution (OSCCR) for possible 
disciplinary action. To learn more, please visit HOOP: Student Conduct and Discipline. 
 
 

 
 
 

 
  



TENTATIVE CLASS SCHEDULE 
MEETING TIME: TR 1200pm-130pm 

LOCATION: Online via Blackboard Collaborate Ultra 
 

Week  Dates Topic(s) Scheduled and DUE 
1 08/25 – 08/27 Introduction 

 
 

Review of Fluid Dynamics 
 

- 
 
 
- 

2 09/01 – 09/03 
 
 

Review of Fluid Dynamics 
 

Review of Fluid Dynamics 
 
 
 

- 
 

- 
 

3 09/08 - 09/10 
 

University Closed 
September 7 
Labor Day 

 

Review of Fluid Dynamics 
 
 

Control Volume Analysis 
 

- 
 
 
- 

 

4 09/15 - 09/17 Control Volume Analysis 
 

 
 
Reynolds Transport Theorem 

 

- 
 
 
 

HW 1 Due 9/17 
 

5 09/22 – 09/24 Math Review 
 

 
Continuity Equation 

 

- 
 
 
- 
 

6 
 

09/29 – 10/01 Streamlines and Potential 
Flows 

 
 

Streamlines and Potential 
Flows 

 

- 
 
 
 
- 
 

 
7 10/06 – 10/08 Compressible Flows 

 
 
 

Compressible Flows 
 
 
 

 
 

- 
 
 
 

HW 2 Due 10/10 
 
 

 
 
 



8 10/13 – 10/15 Exam 1 Review 
 

 
 
 
- 

- 
 

Project Assignment Available 
on BB 

 
EXAM 1 

10/15 
9 10/20 – 10/22 Momentum Equation including 

Cauchy and Navier-Stokes 
Equations 

 
 

Momentum Equation including 
Cauchy and Navier-Stokes 

Equations 
 

- 
 
 
 
 
- 
 

10 10/27 - 10/29 
 
 
 

Course Drop 
Deadline  

October 30 

Momentum Equation including 
Cauchy and Navier-Stokes 

Equations 
 
 

Exact Solutions 
 

- 
 
 
 
 

HW 3 Due 10/29 
 

11 11/03 - 11/05 
 
 

Boundary Layer Theory 
 

 
 

Boundary Layer Theory 
 

- 
 

 
 
- 

 
12 11/10 - 11/12 

 
 

Boundary Layer Theory 
 
 
 

Pipe Flows 
 

- 
 
 
 
- 
 

13 11/17 – 11/19 
 

 
 

Turbomachinery 
 
 

Turbomachinery 

- 
 

 
HW 4 Due 11/19 

 
 

14 11/24 – 11/26 
 
University Closed 
November 26-27 

 
Thanksgiving 

 
 
 

No Class This Week 
 
 

- 
 
 
- 
 
 
 



15 
 

 

12/01 – 12/03 
 

Project 1 
 

Project 1 
 

Project Presentations  
 

Project Presentations  
 

 
 
 

 


