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Instructor: Prof. Farzan Kazemifar 

Office Location: ENG 310I 

Telephone: (408) 924-3822 

Email: farzan.kazemifar@sjsu.edu  

Office Hours: Mon/Wed 4:30–5:30 pm 

Class Days/Time: Mon/Wed 3:00–4:15 pm 

Classroom: Clark Hall 222 

Prerequisites: MATH 032 and either CE 095 or 099  
(with a grade of "C-" or better in each) 
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You must submit proof of prerequisites to your instructor before the '*5&#>$>"/$&3$57"'' to stay 
enrolled. Please hand in a 
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Fluid properties, statics, dynamics of fluids; continuity, linear and angular momentum and 
energy principles. Viscous and non-viscous flow. Pumps, turbines, flow in pipes and around 
submerged obstacles. Dimensional analysis and dynamic similitude. 
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Upon successful completion of this course, students will be able to:  
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1. Define a fluid and describe how it differs from a solid.  
2. Describe the differences between liquids and gases.  
3. Define the various properties of fluids, such as density, specific weight, specific gravity, 

pressure, temperature, viscosity, surface tension, and vapor pressure.  
4. Distinguish between Newtonian and Non-Newtonian fluids.  
5. Identify, formulate, and solve problems involving viscosity and vapor pressure.  
6. Convert English and SI units involving fluid properties properly.  

<7=,>$!)"),5'$$
7. Define and distinguish between absolute pressure, gage pressure, and vacuum.  
8. Explain Blaise Pascal's law of pressure transmission.  
9. Derive the basic differential equation of hydrostatics starting with the equilibrium of a 

fluid element.  
10. Derive the equation for the pressure variation of a uniform-density fluid.  
11. Identify, formulate and solve problems involving manometers and barometers.  
12. 
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23. Identify, formulate, and solve problems involving the steady linear momentum equation 
in a variety of applications including stationary and moving vanes, nozzles, and pipes 
with bends.  

24. Identify, formulate, and solve problems involving the steady angular momentum 
equation in a variety of applications including radial-flow devices and bending moments 
in piping networks.  
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25. Derive the integral form of the energy equation starting with Reynolds transport theorem.  
26. Identify, formulate, and solve problems involving the energy equation in a variety of  

applications including reservoirs, pipes with minor losses, pumps, turbines, and nozzles.  
27. Identify, formulate, and solve problems involving the simultaneous application of  

continuity, momentum, and energy equations.  
28. Plot the hydraulic and energy grade lines for a variety of flow systems involving  

reservoirs, pipes of varying diameters, pumps, turbines, and nozzles.  
29. Choose a flowmeter for a particular application.  
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30. Describe qualitatively and quantitatively both laminar and turbulent flow in a pipe and 

predict transition from laminar to turbulent flow.  
31. Explain how shear stress varies with distance from the entrance to a pipe. Calculate the 

entrance region for a pipe for both laminar and turbulent flow.  
32. Use the Moody diagram or turbulent or laminar flow friction factor equations in a variety 

of problems involving head losses in pipes, including the design of pipes for certain 
discharge with a given head loss per unit length.  

33. Calculate minor losses (i.e., head losses in pipe inlets, outlets, valves, and other fittings.  
8L)*.#"7$<7&I$$
34. Explain the difference between form (pressure) and friction drag. Predict which will 

dominate in different external flow situations. Explain the effect of flow regime on flow 
over cylinders and spheres.  

35. Calculate the drag force over common 2-D and 3-D geometries.  
36. Calculate skin friction coefficients and drag over flat plates experiencing laminar, all  
37. turbulent, and combined flows. Distinguish when to use skin friction coefficients and 

when to use drag coefficients to calculate drag.  
C=21'$ 
38. 
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44. Determine fundamental theory that applies to a particular fluid mechanics problems and 

apply appropriate equations and assumptions to solve it.  
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45. Research a contemporary fluid mechanics problem, apply fluid mechanics fundamentals, 

and discuss broader impacts on society.  

NJ8O$E*".#,#9$F=)5&2*'$
a. ability to apply knowledge of mathematics, science and engineering  
d. an ability to function on multi-disciplinary teams 
e. an ability to identify, formulate and solve engineering problems. 
g. an ability to communicate effectively.  
h.  the broad education necessary to understand the impact of engineering solutions in a
 global, economic, environmental, and societal context.  
i.  a recognition of the need for, and an ability to engage in, life-long learning.  
j. a knowledge of contemporary issues.  
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instructions regarding account setup and adding the course, please refer to 
https://www.sjsu.edu/ecampus/teaching-tools/iclicker/index.html. 
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SJSU classes are designed such that in order to be successful, it is expected that students will 
spend a minimum of forty-five hours for each unit of credit (normally three hours per unit per 
week), including preparing for class, participating in course activities, completing assignments, 
and so on. More details about student workload can be found at 
http://www.sjsu.edu/senate/docs/S12-3.pdf.  
 
In plain English: For a 3-credit class, you should devote approximately 6-9 hours per week outside 
classroom to learning the material. You should spend this time completing homework 
assignments, reviewing assigned reading, re-reading notes, working on practice problems 
problems, etc.  
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Note that University policy F69-24 at http://www.sjsu.edu/senate/docs/F69-24.pdf states that 
“Students should attend all meetings of their classes, not only because they are responsible for 
material discussed therein, but because active participation is frequently essential to insure 
maximum benefit for all members of the class. Attendance per se shall not be used as a criterion 
for grading.”  
 
If you are unable to attend class for any reason, you are responsible for making up any missed 
assignments, notes, and quizzes.  
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In Connect, I will post conceptual and analytical problems related to each homework. After 
submission, you can access them in “study mode” throughout the semester.  
 

A&##*5)$R*">,#9$N'',9#2*#)'$
There will be online reading and problem assignments on McGraw-Hill Connect. You can have 
multiple attempts at each assignment and the best score will be recorded.  
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Practice problems will be posted on Canvas on an approximately weekly basis with the solutions. 
These problems will not be collected nor graded but you are encouraged to treat them as 
homework problems and to try your best to solve them on your own, and then refer to the posted 
solutions to check your work. Reviewing the solutions without any serious attempt at solving the 
problems will not prepare you for the quizzes and exams.  
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There will be in-class quizzes (iClicker, and paper) during the semester with 1-week advance 
notice. Bring a calculator to class so that you are prepared to take the quiz. Two lowest quiz grades 
will be dropped, which should be considered as allowances for inevitable illnesses, interviews, 
special events conflicts, etc. that will occur during the term. No makeup quizzes will be given. 
The quizzes will be closed book/notes.  
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