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MET 330 Fluid Mechanics
Dr. Orlando Ayala
Fall 2018
Test 3

Take home - Due Tuesday November 20t 2018 before class time (2:30 pm).

READ FIRST

s

RELAX!! DO NOT OVERTHINK THE PROBLEMS!!!! There is nothing hidden. The test was designed for
you to pass and get the maximum number of points, while learning at the same time. HINT: THINK
BEFORE TRYING TO USE/FIND EQUATIONS (OR EVEN FIND SIMILAR PROBLEMS)

. The total points on this test are one hundred (100). FOR THE “WORKFORCE” SYLLABUS STUDENTS:

Ten (10) points are from your HW assignments. The other ninety (90) points will come from the
problem solutions. FOR THE “OTHER” SYLLABUS STUDENTS: All hundred (100) points will come
from the problem solutions. I will not require technical writing for this test. You could still do it
following the attached rubric, however you are under no obligation to do so it as | will not grade it.

. You will solve 5 problems and complete a questionnaire. The questionnaire is worth 10 points and the

total amounts of points you get will depend on how many questions you get correct. The other points
will be equally divided among all 5 problems you attempt to solve. You will HAVE to solve the very
first problem. Then, solve 4 problems out of the other 6 problems. If you decide to solve them all, I
will only grade the first 4 problems I find (in addition to the 15t one).

. What you turn in should be only your own work. You cannot discuss the exam with anyone, except

me. Call me, skype me, text me, email me, come to my office, if you have any question.

. I do not read minds. You should be explicit and organized in your answers. Use drawings/figures. If

you make a mistake, do not erase it. Rather use that opportunity to explain why you thinkitis a
mistake and show the way to correct the problem.

. You have to turn in your test ON TIME and ONLY through BLACKBOARD. You must submit only one

file and it has to be a pdf file. For the ePortfolio you are also supposed to upload this artifact to your
Google drive. When you are done solving the test, please go ahead and upload it now before you
forget.

. Do not start at the last minute so you can handle anything that could happen. Late tests will not be

accepted. Test submitted through email will not be accepted either.

. Cheating is completely wrong. The ODU Student Honor Pledge reads: "I pledge to support the honor

system of Old Dominion University. I will refrain from any form of academic dishonesty or deception,
such as cheating or plagiarism.” By attending Old Dominion University you have accepted the
responsibility to abide by this code. This is an institutional policy approved by the Board of Visitors. It
is important to remind you the following part of the Honor Code:

IX. PROHIBITED CONDUCT

A. Academic Integrity violations, including:
1. Cheating: Using unauthorized assistance, materials, study aids, or other information in any academic exercise (Examples of
cheating include, but are not limited to, the following: using unapproved resources or assistance to complete an assignment,
paper, project, quiz or exam; collaborating in violation of a faculty member’s instructions; and submitting the same, or
substantially the same, paper to more than one course for academic credit without first obtaining the approval of faculty).

With that said, you are NOT authorized to use any online source of any type, unless it is ODU related.



HONOR CODE

I pledge to follow the Honor Code and to obey all rules for taking exams and performing homework
assignments as specified by the course instructor.

I'understand that when asked to follow the Honor Code on exams or homework assignments I must follow the
rules below.

1. When following the Honor Code a student must work entirely alone on exams.

2. When following the Honor Code a student may not share information about any aspect of the exam with
other members of the class, other faculty members, or other people who has not already taken the exam this

year, or its equivalent in future years.

3. When following the Honor Code a student must direct all questions concerning the exam or homework
assignment to the course instructor or teaching assistant.

4. When following the Honor Code it is the student’s responsibility to obtain clarification from the instructor if
there are questions concerning the requirements of the Honor Code.

5. When following the Honor Code a student can only access websites related to ODU (such as Blackboard,
etc.) while taking the test.

6. When following the Honor Code a student cannot access, neither ask for help, from websites such as
coursehero, chegg, and any other similar website, while taking the test.

I understand that failure to follow this Honor Code imply that the professor will immediately report my case
for academic dishonesty to the ODU Office of Student Conduct & Academic Integrity.
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Find the flow rate of water at 60F in each pipe. Please note the valve shown is completely closed.
Neglect the minor losses.

03 ft%s
50 ft
5&\5‘* X
1.2 ft3/s " . G
30 fi 130 ft
~04
. 1. S50 ft
All pipes 2 ,-in
Schedule 40
023 ft/s 0.6 6tYs

At the end of a steel pipe (E=2x107 N/cm?) of internal diameter 600 mm, and thickness =10mm, there
is a valve. The water velocity in the pipe is 2.5 m/s and its compressibility module is E,=2.03 x 10°
N/cm?. What would be the required minimum pipe thickness so the pipe does not fail after the pressure
increment when the valve closes all of the sudden. The operating pressure before closing the valve is
600 psi. Does the pipe fail? For the pipe thickness, use the equation in the last section of chapter 11 in
our book (make any appropriate assumption when using this equation).

Design a triangular (half square) channel to be made of formed, unfinished concrete to carry 5.75 m%/s
of water when laid on a 1.2-percent slope. The normal depth should be one-half the width of the
channel bottom.

A pump draws propane at 45°C (sg = 0.48) from a tank whose level is 1.84 m below the pump inlet.
The energy losses in the suction line total 0.92 m and the atmospheric pressure is 98.4 kPa absolute.
Determine the minimum required pressure above the propane in the tank to ensure that the fluid does
not cavitate at the inlet of the pump.

Calculate the volume flow rate of water passing through a venturi meter with an inlet diameter of 100
mm and a throat diameter of 50 mm. The water is at 80°C, and a pressure difference of 55 kPa is
observed between the inlet and the throat.

) A 2-in nozzle is attached to a hose with an inside diameter of 4 in. The resistance coefficient K of the

nozzle is 0.12 based on the outlet velocity head. If the jet issuing from the nozzle has a velocity of 80
ft/s, calculate the force exerted by the water on the nozzle.



7. A type of level indicator incorporates four hemispherical cups with open fronts mounted as shown in
the figure. Each cup is 25 mm in diameter. A motor drives the cups at a constant torque of 2.85 x 10
N.m. Determine the rotational speed (rpm) that the motor has when the cups are in oil at 30°C. What
would be the torque if it rotates at the same rotational speed you just determined but rotating in the

/
|

o

Motor

- Direction

of rotation

75 mm typ.

i

a.) Please go to the following link to complete the 50 questions questionnaire:
https://odu.col.qualtrics.com/jfe/form/SV_cNgRLBy59kr6TWd
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EXAM 3 - Problem 3

5.75 m>/sec

Assumed Y (m) |Area (m®) |R (m) Q (m>/sec) |Error (%)
Trial 1 1 1 0.354 |3.2246101| 43.92%
Trial 2 1.2 1.44 0.4248 |5.2435716| 8.81%
Trial 3 1.25 1.5625 0.4425 |5.8466071| -1.68%
Trial 4 1.23 1.5129 | 0.43542 | 5.6004661| 2.60%
Trial 5 1.24 1.5376 | 0.43896 | 5.7227095| 0.47%
Trial 6 1.2422 1.543061| 0.439739| 5.7498248| 0.00%
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