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University of Colorado Denver 
Department of Civil Engineering 
CVEN-3313 Fluid Mechanics 

 

Fall 2024       Instructor: David C. Mays, P.E., Ph.D. 
Lecture: Mon/Wed 2:00-3:15 pm    Office: North Classroom 2014 
Location: North Classroom 1003    Phone: 303-315-7570 
Office Hours: Mon/Wed 3:30-4:45 pm,    E-mail: david.mays@ucdenver.edu 
 and by appointment     http://engineering.ucdenver.edu/dmays/3313  
 
Catalog Description: Fundamentals of fluid mechanics. Topics include fluid properties, hydrostatics, 
the continuity principle, the energy principle, the momentum principle, similitude and dimensional 
analysis, drag, and friction for laminar and turbulent flow in closed conduits. Prerequisite: CVEN-2121, 
Analytical Mechanics I (Statics)  
 
Course Objectives: At the end of the semester, you should be able to: 
 

1. Identify the key parameters used to describe fluids. 
2. Calculate resultant forces (like you did in statics) caused by hydrostatic pressures. 
3. Analyze flow rates, fluid velocities, pipe sizes, or channel depths from continuity. 
4. Calculate power consumption by pumps and power generation by turbines. 
5. Design single-pipe systems using Bernoulli’s equation and concepts of pipe roughness. 

 

Required Text: Song, H. (2018), Engineering Fluid Mechanics, Springer, Singapore, 
https://doi.org/10.1007/978-981-13-0173-5. From an on-campus computer, you should download a free 
PDF or EPUB. For exams, you will need a printed hard copy (try the MyCopy Softcover for $39.99). 
 

Week Dates Topic Reading Assignment* 
1 8/19, 8/21 Properties of Fluids §1.1-1.3, F/F-2002 §2.9, §2.13 
2 8/26, 8/28 Hydrostatics: Manometers §2.1-2.4 
3 9/4 Hydrostatics: Resultants §2.5 
4 9/9, 9/11 Hydrostatics: Buoyancy  F/F-2002 §3.8-3.10 
5 9/16, 9/18 Basics of Fluid Flow  §3.1-3.3 
6 9/23, 9/25 Energy Equation I (EXAM #1) §3.5-3.6 
7 9/30, 10/2 Energy Equation II (LAB) §3.7-3.8 
8 10/7, 10/9 Power and Efficiency F/F-2002 §5.9-5.10, §5.16-5.18 
9 10/14, 10/16 Hydrodynamics: Forces  §3.4, §3.9 
10 10/21, 10/23 Similitude §8.1 
11 10/28, 10/30 Dimensional Analysis (EXAM #2) §8.2 
12 11/4, 11/6 Drag  F/F-2002 §9.1-9.8 
13 11/11, 11/13 Pipe Flow: Darcy-Weisbach §4.1-4.4 
14 11/18, 11/20 Pipe Flow: Moody-Stanton §4.5-4.6 
15 12/2, 12/4 FE Exam and Review  

 
* Except as noted, all reading assignments are from Song (2018). Reading assignments from Finnemore and Franzini (2002), 
indicated in bold italics as F/F-2002, will be provided on the public website http://engineering.ucdenver.edu/dmays/3313. 
 

Midterms: Monday 9/23/2024 (weeks 1-4), Monday 10/28/2024 (weeks 1-9). 
Final Exam: To be scheduled during Exam Week (Monday 12/9/2023 to Friday 12/13/2023) 
Grades: 10% homework, 20% 1st midterm, 30% 2nd midterm, 40% final exam. 
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Homework 
Homework will be assigned in class each Monday or through the Assignments and Answers link on the 
course website and will be due at the beginning of class on Wednesday of the following week. 
Engineering paper is strongly encouraged but not required. To clarify the presentation, accelerate the 
grading, and develop attention to detail, homework must comply with the following specifications: 
 

1. Assignments must be submitted in hard copy, during class or office hours, professionally 
presented (no wrinkles or ragged edges), and stapled in the upper-left corner. 

2. At the top of each page, print your name, class number, homework number, due date, and page 
of total (1 of 5, 2 of 5, etc.). Submitting late? OK, but write the date submitted on the first page. 

3. Draw a picture for each problem. Use a straight edge for straight lines. 

4. Briefly restate each problem in your own words. Do not copy the problem statement verbatim. 

5. State what you are going to calculate under the heading FIND. 

6. State any relevant assumptions, including assumed precision of input numbers. 

7. Write the units for all numbers, not just final results: 

a. Use the same units (metric or US) as the problem. 

b. Write 5 ft rather than 5’ and 8 in rather than 8”. 

c. Units like psi are fine for results, but otherwise write lb/in2 to show unit cancellation. 

8. Write each result, with the correct number of significant digits, on its own line. 
 
Homework will be checked for compliance specifications 1-8, and if more than one specification is 
overlooked, homework will be returned and considered missing until resubmitted. Homework grades are 
A (100), B (85), C (75), D (65), F (50), and missing (50). For example, the average of B and C is 80%, 
and the average of C and D is 70%. There is a +5 bonus for A homework and a -5 point penalty for F or 
missing homework. Final grades, rounded to two decimal places, are F < 60%, 60% ≤ D < 70%, 
70% ≤ C < 80%, 80% ≤ B < 90%, and A ≥ 90%. 
 

 Life happens, so late homework is accepted—no questions asked—with a penalty of one letter 
grade per class.  

 No credit for missing assignments or late assignments after solutions have been posted, which 
usually happens on the Wednesday evening before the midterm exam or final exam. 

 No credit for missed exams, except (a) when special arrangements have been made ahead of 
time, or (b) with documentation of an emergency. 

 Final grades will not include plus or minus designations.  

 Unclaimed exams, assignments, and reports will be destroyed on or after 2/1/2025. 
 
Communication 
The business of civil engineering happens by email, so I expect you to check your CU Denver email 
account each and every business day. Never hesitate to contact me—it’s easy! See directions below.1 
 
  

 
1 https://www.ucdenver.edu/student/stories/student-stories/how-to-write-an-email-to-a-professor   
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Academic Integrity 
Studying with others is useful and encouraged, but you must perform and present your own work, so 
copied solutions—from artificial intelligence (such as ChatGPT), from an online resource, from a tutor, 
from other students, or from any other source—violate the expectation for academic integrity stated in 
the 2024-2025 Academic Catalog2 and our Student Honor Code, attached below. To avoid plagiarism, 
cite your sources using American Society of Civil Engineers format.3 Midterm and final exams will 
follow an Exam Policy to be distributed separately. 
 
Mental Health 
Is your mental health impacted by anxiety, depression, substance use, or loneliness? If so, you are not 
alone. There is help through Single Stop,4 your one-stop-shop for all student support services. You can 
visit their website below, e-mail them at singlestop@ucdenver.edu, call them at 303-315-WELL, or visit 
them on the 3rd floor of the Salazar Student Wellness Center (1355 12th Street). 
 
General 

 The University of Colorado Denver is committed to an educational environment that is inclusive 
and embodies the equality of opportunity. We are dedicated to the full participation of students 
with disabilities in the university environment. If you have a learning disability or need special 
accommodation, please register with Disability Resources and Services (DRS),5 who will evaluate 
your situation on a case-by-case basis. I will provide accommodation per your letter from DRS. 

 Snow Closure Hotline 877-556-3637. Campus closed? Class on Zoom with video uploaded. 

 Students are responsible for all material presented in class, readings, homework, and e-mail. 

 Syllabus subject to revision. 

 We honor and acknowledge that we are on the traditional territories and ancestral homelands of 
the Cheyenne, Arapaho, and Ute nations. 

 
This semester’s Academic Calendar and our Student Honor Code are attached below. If you have not 
done so already, please print, sign, and scan the Student Honor Code and email back to me. 
 
Welcome to the class! 
 

 
2 http://catalog.ucdenver.edu/  
3 http://ascelibrary.org/doi/pdf/10.1061/9780784478998.ch17 
4 https://www.ucdenver.edu/wellness/services/basic-needs/single-stop   
5 https://www.ucdenver.edu/offices/disability-resources-and-services  





Student Honor Code 
(Revised 12/1/2022) 

 
The Honor Code outlined below is the College of Engineering, Design and Computing statement on academic integrity. 
The Code articulates the College’s expectations of its students and faculty in establishing and maintaining the highest 
standards in academic work.  
 
Honor Code Text 
The Honor Code of the College of Engineering, Design and Computing is a statement of its students, individually and 
collectively:  
 

 Students will not give or receive aid during examinations.  
 Students will not use any prohibited electronic devices during examinations.  
 Students will not give or receive unpermitted aid in class work, in the preparation of reports, or in any other 

work that is to be used by the instructor as the basis of grading.  
 Students will uphold the spirit and letter of the Honor Code and they will take an active role to ensure that 

others uphold the Honor Code and if they observe violations of the Honor Code they must report violations to 
their Department Chair.  

 The Faculty of the College will do its part to ensure its confidence in the honor of its students. Faculty must 
ensure that precautions are in place to prevent the forms of dishonesty mentioned above. Faculty will also 
avoid, as far as practical, academic procedures that create temptations to violate the Honor Code. Faculty 
alone has the right and obligation to set academic requirements. However, the students and faculty will work 
together to establish optimal conditions for honorable academic work.  

 
Violations of the Honor Code  
Examples of conduct that will be regarded as being in violation of the Honor Code include:  
 

 Copying from another’s examination paper or allowing another to copy from one’s own paper.  
 Plagiarism in any shape or form. Plagiarism is defined as the use, without giving reasonable and appropriate 

credit to or acknowledging the author or source, of another person's original work, whether such work is made 
up of code, formulas, ideas, language, research, strategies, writing or other form(s).  

 Giving or receiving unpermitted aid either in person or via electronic devices.  
 Engaging in unauthorized collaboration on academic assignments or examinations.  
 Representing as one’s own work the work of another.  

 
Penalties for Violating the Honor Code  
Most student disciplinary cases have involved Honor Code violations. Of these, most cases arise when a student 
submits another’s work as his or her own, gives or receives unpermitted aid, or engages in unauthorized collaboration. 
If a violation occurs during a quiz or on a homework assignment, the student will receive a zero for that quiz or 
assignment. If a violation occurs on an examination or a final project that compromises at least 15% of the final grade, 
the student will receive a failing grade for the course. The standard penalty for a first offense may include suspension 
from the College of Engineering, Design and Computing for a severe infraction of the Honor Code. The penalty for a 
second violation will be expulsion from the College of Engineering, Design and Computing. An instructor who notices a 
violation should report it to the Department Chair. The Department Chair makes a confirming determination if a violation 
has occurred and writes a formal letter to the student describing the penalty that will be imposed.  
 

It is the responsibility of the student to seek clarification from the instructor when in doubt about these guidelines. 

By signing below, I affirm that I have read and understood the Student Honor code and will abide by its 
provisions.  

Student Name (printed): ____________________________ Student ID:___________________ 

 

Student Signature:_________________________________  Date:_________________ 
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