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CVEG 3303 Fall 2021
Hydraulics

Course number and name:

CVEG 3303 - Hydraulics

Credits and contact hours:

3 credit hours; 5 contact hours
* Subject Area: Engineering Topics

Instructor’s or course
coordinator’s name:

Dr. Emmanuel Nzewi

Text book: Title:

Fluid Mechanics with Engineering Applications

Author:

Finnemore, E.J., and Franzini, J.B.

Publisher, Year & Edition:

McGraw-Hill, 2002, 10" Edition

a.

Other Supplemental material

Class Notes provided by the Instructor

Specific course information

a.

Brief description of the content of the
course (catalog description)

CVEG 3303 Hydraulics: 3 semester hours (2-3). Fluid
statics; pressure on submerged bodies; continuity
equation; Bernoulli equation; principles of momentum and
energy; fundamentals of hydraulic modeling; open channel
flow; pressure conduit flow; flow measurement; laboratory
sessions on selected topics.

b.

Prerequisites or
Co-requisites

CVEG 2301 Engineering Mechanics I

C.

** Indicate whether a required, elective, or
selected elective (as per definition
provided) course in the program

Required




6. | a. Specific goals for the course specific
outcomes of instruction (e.g. The student
will be able to explain the significance of
current research about a particular topic.)

Students will be able to:

b. Explicitly indicate which of the student outcomes
listed in Criterion 3 or any other outcomes are
addressed by the course.

The specific goals for the course specific outcomes listed on the left
column will address the following student learning outcomes:

1. analyze hydraulics problems using the
principles of science and mathematics

2. analyze hydrostatic pressure distribution in
fluid and the effects of these forces on solid
boundaries

3. apply the fundamental conservation equations
in hydraulics and solve hydraulic problems

4a. interpret and present results in a technical
report format

Outcome 3

An ability to communicate effectively with a range of audiences

4b. conduct experiments for better
understanding of fluid mechanics concepts

Outcome 6

An ability to develop and conduct appropriate experimentation,
analyze and interpret data, and use engineering judgment to
draw conclusions

7 | Brief list of topics to be covered

Course Introduction (1 hour)

Fluid Properties (3 hours)
Hydrostatics (6 hours)
Basic Fluid Flow Concepts (2 hours)
Bernoulli Equation, flow along a Streamline (3 hours)
Continuity and Energy Equations (6 hours)
The Momentum Equation (4 hours)
Incompressible Flow in Pressure Conduits (6 hours)

Pipe Friction, Moody Diagram, Regimes of flow (6 hours)
Basics of Steady Uniform Flow in Open Channels (4 hours)
Exams (3 hours)

* For all Engineering programs, indicate subject area from the following: Math, Basic science,

Engineering topic or Other

** Required courses are required of all students in the program, elective courses (often referred to as
open or free electives) are optional for students, and selected elective courses are those for which
students must take one or more courses from a specified group
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CVEG 3303 - Hydraulics
Fall 2021

General Course Information

Information Item

Information

Instructor(s):

Dr. Emmanuel U. Nzewi, PE

Section # and CRN:

PO1; 17732

Office Location:

Rm 329 SR Collins

Office Phone:

(936) 261-1658

Email Address:

eunzewi@pvamu.edu

Office Hours:

(subject to change):
Mon: 11:00 AM -2:00 PM CT

Mode of Instruction:

Face-to-Face

Course Location:

Rm 225 SR Collins (via Zoom, if necessary); Lab : 109G CL Wilson

Class Days & Times:

LECTURES: Tue/Thurs: 12:30 PM — 1:20 PM CT; LAB: Thurs: 2:00 — 4:50 PM

Catalog Description:

CVEG 3303 Hydraulics: 3 semester hours (2-3). Fluid statics; pressure on submerged
bodies; continuity equation; Bernoulli equation; principles of momentum and energy;
fundamentals of hydraulic modeling; open channel flow; pressure conduit flow; flow
measurement; laboratory sessions on selected topics.

Prerequisites:

CVEG 2301

Co-requisites:

None

Computer Use:

Each Student must have a working PVAMU account and functional eCourses (Canvas) access.
Each student must have internet access adequate to maintain audio and video connection during
Zoom class sessions. Lockdown browser is required during ONLINE exams and as necessary during
the course. Access to a printer is required.

Required Text(s):

Finnemore, E.J., and Franzini, J.B. (2002). Fiuid Mechanics with
Engineering Applications, 10" Edition, McGraw-Hill, New York, NY

Recommended None
Text(s):
Other Materials Course notes provided in eCourses

References may be introduced, as necessary, during the course of the semester.




Student Learning Outcomes:

Course Goals or Overview:

To develop the ability to apply knowledge of mathematics, science and engineering in solving

engineering problems

Accrediting Body: SACS and ABET
Course Objectives:
At the end of this course, the student will
1) Be able to analyze hydraulics problems using the principles of science and mathematics
2) Be able to analyze hydrostatic pressure distribution in fluid and the effects of these forces on solid boundaries
3) Apply the fundamental conservation equations in hydraulics and solve hydraulic problems
4) Conduct experiments for better understanding of fluid mechanics concepts, and interpret and present results in a technical report
format

Mapping of Program Educational Objectives onto Student Qutcomes
PEO Program Educational Objectives CE Student Outcomes

Graduates from the Civil Engineering program will. (111121 [3] | [4] ] [5] | [6] | [7]
PEO 1 | Have careers in civil engineering or related fields that xIxIxIx!x!lx]| x
lead to increasing levels of responsibility and leadership

PEO 2 | Obtain professional licensure/certifications x | x

PEO 3 | Complete graduate studies in civil engineering or related x | x| x| x x | x
fields

PEO 4 | Engage in professional development and service x| x| x| x x| x

Mapping of CE Course and Student Qutcomes [Beginning Fall 2019] Updated Fall 2021

Previous Course No. New Course No. Course Title CE Student Outcomes/SOs
[1] [ [2] [ [3] | [4]|[5]|[6]|[7]
CVEG 3063 CVEG 3303 Hydraulics \ R |V

1) an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and
mathematics

2) an ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and
welfare, as well as global, cultural, social, environmental, and economic factors

3) an ability to communicate effectively with a range of audiences

4)  an ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must
consider the impact of engineering solutions in global, economic, environmental, and societal contexts

5) an ability to function effectively on a team whose members together provide leadership, create a collaborative and inclusive
environment, establish goals, plan tasks, and meet objectives

6) an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw
conclusions

7) an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.



Method of Determining Final Course Grade

This course will utilize the following instruments to determine student letter grades

Course Grade Requirement Value Total
1) Two exams (16% each) 32% 320
2) Homework Assignments 15% 150
3) Class Participation (Classwork) & Attendance 10% 100
4) Lab and Lab Reports 15% 150
5) TaskStream Assignment 3% 30
6) Final Exam (Comprehensive) 25% 250
Total: 100.00% 1000
Grading Criteria and Conversion:

A=90 - 100%

B= 80 - 89%

C=70 - 79%

D= 60 - 69%

F= 00 - 59%

Detailed Description of Major Assignments:

Assignment Title or Grade Requirement Description

Exams Two (2) written tests designed to measure knowledge of presented course material

Homework Assignments Written assignments designed to engage students and reinforce course material. Also to provide

formative assessment and student feedback over the course of the semester

Class Participation & Attendance Attendance will be recorded during course. Classwork (short problems) will be assigned to promote

student engagement. Online polls or quick response questions maybe part of the course. The
Classwork may require submissions in eCourses (Canvas) or to be submitted in class.

Lab and Lab Reports Labs will be conducted and data will be obtained for generating reports. Lab reports will be graded.
TaskStream Taskstream assignment for course — via eCourses/Canvas
Final Exam Comprehensive closed book examination at the end of the course.

Additional Notes:

Attendance in the class is mandatory and students are expected to report to class on time. Attendance will be
taken at the beginning of class and may be taken at the end of class. Read the attached University Class
Attendance Policy.

Turn cell phones and other electronic devices off prior to the start of class. They must remain off while class is in
session. Ifyou are expecting an emergency call, please keep the cell phone in silence mode and exit the classroom to
take the call. For online (Zoom) class sessions ALWAYS place your microphone on MUTE and your video OFF
during the class unless otherwise instructed.

Course review will be provided for the Mid-term and Final exams as announced by the Instructor.

No makeup test(s) will be given. Missed test(s) you will receive zero (@.0) grade. Excused absences will
require documentation. A written excuse is required via email to the Instructor. Failure to sit for and
complete the Final Exam will result in an automatic “F” grade for the course.

Late homework will not be accepted. Please refer to Homework submission requirements.

For grading/class related appeals (see the PVAMU Undergraduate Catalog)

Cheating on an exam or homework with minimally result in a grade of zero (@ . @). Other forms of academic
dishonesty could result in a grade of “F” for the course AND administrative referral with the maximum penalty
recommended. Please refer to the CEE Policy to Eradicate Cheating.

Taskstream

Taskstream is a tool that Prairie View A&M University uses for assessment purposes. One of your assignments
may be required to be submitted as an "artifact,” an item of coursework that serves as evidence that course
objectives are met. If applicable, more information will be provided during the semester by your department, but for
general information, you can visit Taskstream via the link in eCourses.

This course requires a Taskstream Assignment.




Course Procedures

Submission of Assignments:
Assignment Submission
Dates to submit assignments will be provided to you at the time the assignment is handed out. LATE ASSIGNMENTS
WILL NOT BE ACCEPTED! Your homework should be complete, neat, and professionally presented.
Use the following format for all of your homework:
1. Use only engineering paper (no graph paper) for submitting your homework
2. Your homework should have the following on top of the first sheet
a. Your name
b. Course name and section
c. Homework number
d. Date
3. Show all steps for arriving to the final answer clearly. Include all appropriate sketches.
4. Reference all figures, tables, constant values, equations, and conversions used to complete the problem.
5. Include all the appropriate units throughout the solution. Points will be deducted for answers presented
without the appropriate units.
6. Start a new page for every new problem.
7. Problems should be in the order assigned.
8. An elaborate set of guidelines will be provided for Lab reports.

Exam Policy:
Exams should be taken as scheduled. No makeup examinations will be allowed except under documented
emergencies (See Student Handbook).

CEE POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS)
Cheating is unprofessional, unethical and is antithetical to our core value of "Excellence in Civil Engineering
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil &
Environmental Engineering (CEE) Department has adopted the following rules to eradicate cheating.

e If a student cheats on a test/assignment, the student shall receive an automatic zero for the
test/assignment.

e A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her
leadership position in any of the department’s professional organizations.

e If a student cheats multiple times in a course, the student will receive a grade of “F” for the course.

e The calculators allowed for use in exams may be restricted to the latest Fundamentals of Engineering (FE)
approved calculators. For the latest National Council of Examiners for Engineering and Surveying (NCEES)
Fundamentals of Engineering (FE) approved calculators visit ncees.org or https://ncees.org/exams/calculator/
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for
department’s exams.]

EXAM GUIDELINES
1) All cellphones/smartwatches MUST be placed in a book bags during exams and turned off. Book bags MUST be placed
in front of the classroom and away from students. Students without a book bag must place cellphone/smartwatch (turned
off) on Instructor’s desk — no exceptions
2) Any student possessing a cellphone/smartwatch or any other unauthorized device WILL receive an automatic zero for the
test/assignment. This is cheating.
3) Calculator covers are DISALLOWED during tests and must be placed in students' book bags during exams.
4) There shall be NO SHARING of resources during the exam
5) Restroom Visit: if you need to use the restroom, do so before opening the exam. Once the exam begins, you must submit
your work to the instructor if you leave the classroom to visit the rest room (your exam terminates).
Additionally, please see the Section on Academic Misconduct (below).



Week 1: Topic(s)
Chapter(s):
Assignment(s):
Week 2: Topic
Chapter(s):
Assignment(s):
Week 3: Topic(s)
Chapter(s):
Assignment(s):
Week 4: Topic(s)
Chapter(s):
Assignment(s):
Week 5: Topic(s)
Chapter(s):
Assignment(s):
Week 6: Topic(s)
Chapter(s):
Assignment(s):
Week 7: Topic(s)
Chapter(s):
Assignment(s):
Week 8: Topic(s)
Chapter(s):
Assignment(s):
Week 9: Topic(s)
Chapter(s):
Assignment(s):
Week 10: Topic(s)
Chapter(s):
Assignment(s):
Week 11: Topic(s)
Chapter(s):
Assignment(s):
Week 12: Topic(s)
Chapter(s):
Assignment(s):
Week 13: Topic(s)
Chapter(s):
Assignment(s):
Week 14: Topic(s)
Chapter(s):
Assignment(s):
Week 15: Topic
Chapter(s):
Assignment(s):
Week 16: Topic

16 WEEK CALENDAR (Subject to change)

Course Introduction

Chapters 1/Introductory material
None

Fluid Properties

Chapter 2/Class notes

Classwork

Hydrostatics

Chapter 3/Class notes

Homework # 1: Select Assigned Problems
Hydrostatics (continuation)

Chapter 3/Class notes

Exam #1

Basic Fluid Flow Concepts

Chapter 4/Class notes

Exam #1

Basic Fluid Flow Concepts (continuation)
Chapter 4/Class notes

Classwork

Bernoulli Equation and fluid flow along a Streamline
Chapter 5/Class notes

Classwork

Bernoulli Equation and fluid flow along a Streamline (continuation)
Chapter 5/Class notes

Classwork

The Momentum Equation

Chapter 6/Class Notes

TaskStream & Homework #2-Select Assigned Problems

Incompressible Flow in Pressure Conduits

Chapter 8/Class notes

Classwork

Incompressible Flow in Pressure Conduits (continuation)
Chapter 8/Class notes

Exam #2

Basics of Steady Uniform Flow in Open Channels

Chapter 10/Class notes

Classwork

Basics of Steady Uniform Flow in Open Channels (continuation)
Chapter 10/Class notes

Classwork

Hydraulic Machinery (Pumps) & Similitude and Dimensional Analysis
Chapter 15 & Chapter 7/Class notes
Homework #3-Select Assigned Problems
Course Review

Course material

None

Final Exam



Student Support and Success

John B. Coleman Library

The John B. Coleman Library’s mission is to enhance the scholarly pursuit of knowledge, to foster intellectual
curiosity, and to promote life-long learning and research through our innovative services, resources, and cultural
programs, which support the Prairie View A&M University’s global mission of teaching, service, and research. It
maintains library collections and access both on campus, online, and through local agreements to further the
educational goals of students and faculty. Website: https://www.pvamu.edu/library/; Phone: 936-261-1500

Academic Advising Services

Academic Advising Services offers students a variety of services that contributes to student success and leads
towards graduation. We assist students with understanding university policies and procedures that affect academic
progress. We support the early alert program to help students get connected to success early in the semester. We
help refer students to the appropriate academic support services when they are unsure of the best resource for their
needs. Faculty advisors support some students in their respective colleges. Your faculty advisor can be identified in
PantherTracks. Advisors with Academic Advising Services are available to all students. We are located across
campus. Find your advisor's location by academic major at www.pvamu.edu/advising. Phone: 936-261-5911

The University Tutoring Center

The University Tutoring Center (UTC) offers free tutoring and academic support to all registered PVAMU students.
The mission of the UTC is to help provide a solid academic foundation that enables students to become confident,
capable, independent learners. Competent and caring staff and peer tutors guide students in identifying, acquiring,
and enhancing the knowledge, skills, and attitudes needed to reach their desired goals. Tutoring and academic
support are offered face-to-face in the UTC, in virtual face-to-face sessions (https:/www.pvamu.edu/student-
success/sass/university-tutoring-center/), and through online sessions (https://www.pvamu.edu/pvplace/). Other
support services available for students include Supplemental Instruction, Study Break, Academic Success
Workshops, and Algebra Study Jam. Location: J. B. Coleman Library, Rm. 307; Phone: 936-261-1561; Email:
pvtutoring@pvamu.edu; Website: https://www.pvamu.edu/student-success/sass/university-tutoring-center/

Writing Center

The Writing Center provides well-trained peer tutors to assist students with writing assignments at any stage of the
writing process. Tutors help students with various writing tasks from understanding assignments, brainstorming,
drafting, revising, editing, researching, and integrating sources. Students have free access to Grammarly online
writing assistance. Grammarly is an automated proofreading and plagiarism detection tool. Students must register
for Grammarly by using their student email address. In addition, students have access to face-to-face and virtual
tutoring services either asynchronously via email or synchronously via Zoom. Location: J. B. Coleman Library, Rm.
209; Phone: 936-261-3724; Website: https://www.pvamu.edu/student-success/writing-center/; Grammarly
Registration: https://www.grammarly.com/enterprise/signup

Academic Early Alert

Academic Early Alert is a proactive system of communication and collaboration between faculty, academic advisors,
and PVAMU students that is designed to support student success by promptly identifying issues and allowing for
intervention. Academic Early Alerts help students by providing a central location to schedule advising appointments,
view advisor contact information, and request assistance. Students who recognize that they have a problem that is
negatively affecting their academic performance or ability to continue school may self-refer an Academic Early
Alert. To do so, students will log in to PV Place and click on Academic Early Alert on the left sidebar. Phone: 936-
261-5902; Website: https://www.pvamu.edu/student-success/early-alert/

Student Counseling Services

The Student Counseling Services unit offers a range of services and programs to assist students in maximizing their
potential for success: short-term individual, couples, and group counseling, as well as crisis intervention, outreach,
consultation, and referral services. The staff is licensed by the State of Texas and assists students who are dealing
with academic skills concerns, situational crises, adjustment problems, and emotional difficulties. Information shared
with the staff is treated confidentially and in accordance with Texas State Law. Location: Hobart Taylor, 2™ floor;
Phone: 936-261-3564; Website: https://www.pvamu.edu/healthservices/student-counseling-services/




Office of Testing Services

Testing Services serves to create opportunities by offering a suite of exams that aid in the students' academic and
professional success. Currently, we administer entrance (HESI A2), college readiness (TSI assessment), Prior
Learning (CLEP, DSST), and proctored exams. Location: Wilhelmina Delco, 3™ Floor, Rm. 305; Phone: 936-261-
3627; Email: aetesting@pvamu.edu; Website: www.pvamu.edu/testing

Office of Diagnostic Testing and Disability Services

The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides comprehensive civil
rights protection for persons with disabilities. Among other things, this legislation requires that all students with
disabilities be guaranteed a learning environment that provides for reasonable accommodation of their disabilities. If
you believe you have a disability requiring an accommodation, contact the Office of Disability Services. As a federally-
mandated educational support unit, the Office of Disability Services serves as the repository for confidential disability
files for faculty, staff, and students. For persons with a disability, the Office develops individualized ADA letters of
request for accommodations. Other services include learning style inventories, awareness workshops, accessibility
pathways, webinars, computer laboratory with adapted hard and software, adapted furniture, proctoring non-
standardized test administrations, ASL interpreters, ALDs, digital recorders, Livescribe, and a comprehensive referral
network across campus and the broader community. Location: Hobart Taylor, Rm. 1D128; Phone: 936-261-3583;
Website: https://www.pvamu.edu/disabilityservices/

Center for Instructional Innovation and Technology Services (CIITS)

Distance Learning, also referred to as Distance Education, is the employment of alternative instructional delivery
methods to extend programs and services to persons unable to attend college in the traditional manner. The Center
for Instructional Innovation and Technology Services (CIITS) supports student learning through online, hybrid, web-
assist, and 2-way video course delivery. For more details and contact information, visit:
https://www.pvamu.edu/dlearning/distance-learning-2-2/students-2/; Phone: 936-261-3283

Veteran Affairs

Veterans Services works with student veterans, current military and military dependents to support their transition to
the college environment and continued persistence to graduation. The Office coordinates and certifies benefits for
both the G.I. Bill and the Texas Hazlewood Act. Location: Evans Hall, Rm. 102; Phone: 936-261-3563; Website:
https://www.pvamu.edu/sa/departments/veteranaffairs/

Office for Student Engagement

The Office for Student Engagement delivers comprehensive programs and services designed to meet the co-
curricular needs of students. The Office implements inclusive and accessible programs and services that enhance
student development through exposure to and participation in diverse and relevant social, cultural, intellectual,
recreational, community service, leadership development, and campus governance. Location: Memorial Student
Center, Rm. 221; Phone: 936-261-1340; Website: https://www.pvamu.edu/studentengagement/

Career Services

Career Services supports students through professional development, career readiness, and placement and
employment assistance. The Office provides one-on-one career coaching, interview preparation, resume and letter
writing, and career exploration workshops and seminars. Services are provided for students at the Northwest Houston
Center and College of Nursing in the Medical Center twice a month or on a requested basis. Distance Learning
students are encouraged to visit the Career Services website for information regarding services provided. Location:
Anderson Hall, 2" floor; Phone: 936-261-3570; Website: https://www.pvamu.edu/careerservices/

University Rules and Procedures

Academic Misconduct

Academic dishonesty is defined as any form of cheating or dishonesty that has the effect or intent of interfering with
any academic exercise or fair evaluation of a student's performance. The college faculty can provide additional
information, particularly related to a specific course, laboratory, or assignment.

You are expected to practice academic honesty in every aspect of this course and all other courses. Make sure you

are familiar with the University Administrative Guidelines on Academic Integrity, which can be found on the Academic

Integrity webpage. Students who engage in academic misconduct are subject to university disciplinary procedures.
7




As listed in the University Administrative Guidelines on Academic Integrity, the University Online Catalog, and the
Student Code of Conduct, the following are examples of prohibited conduct. This list is not designed to be all-inclusive
or exhaustive. In addition to academic sanctions, any student found to have committed academic misconduct that is
also a violation of criminal law may also be subject to disciplinary review and action by the Office of Student Conduct
(as outlined in the Student Code of Conduct).

Forms of Academic Dishonesty:

1. Cheating: Deception in which a student misrepresents that he/she has mastered information on an academic
exercise that he/she has not learned, giving or receiving aid unauthorized by the instructor on assignments
or examinations. Examples: unauthorized use of notes for a test; using a "cheat sheet" on a quiz or exam;
any alteration made on a graded test or exam which is then resubmitted to the teacher;

2. Plagiarism: Careless or deliberate use of the work or the ideas of another; representation of another's work,
words, ideas, or data as your own without permission or appropriate acknowledgment. Examples: copying
another's paper or answers, failure to identify information or essays from the internet and submitting or
representing it as your own; submitting an assignment which has been partially or wholly done by another
and claiming it as yours; not properly acknowledging a source which has been summarized or paraphrased
in your work; failure to acknowledge the use of another's words with quotation marks;

3. Collusion: When more than one student or person contributes to a piece of work that is submitted as the
work of an individual;

4. Conspiracy: Agreeing with one or more persons to commit an act of academic/scholastic dishonesty; and

5. Multiple Submission: Submission of work from one course to satisfy a requirement in another course
without explicit permission. Example: using a paper prepared and graded for credit in one course to fulfill a
requirement and receive credit in a different course.

Nonacademic Misconduct

The university respects the rights of instructors to teach and students to learn. Maintenance of these rights requires
campus conditions that do not impede their exercise. Campus behavior that interferes with either (1) the instructor's
ability to conduct the class, (2) the inability of other students to profit from the instructional program, or (3) campus
behavior that interferes with the rights of others will not be tolerated. An individual engaging in such disruptive
behavior may be subject to disciplinary action. The Office of Student Conduct will adjudicate such incidents under
nonacademic procedures.

Sexual Misconduct

Sexual harassment of students and employees at Prairie View A&M University is unacceptable and will not be
tolerated. Any member of the university community violating the university's sexual harassment policy will be subject
to disciplinary action. In accordance with the Texas A&M University System guidelines, your instructor is obligated
to report to the Office of Title IX Compliance (titleixteam@pvamu.edu) any instance of sexual misconduct involving a
student, which includes sexual assault, stalking, dating violence, domestic violence, and sexual harassment, about
which the instructor becomes aware during this course through writing, discussion, or personal disclosure. The faculty
and staff of PVAMU actively strive to provide a learning, working, and living environment that promotes respect that
is free from sexual misconduct, discrimination, and all forms of violence. If students, faculty, or staff would like
assistance or have questions, they may contact the Title IX Coordinator at 936-261-2144 or titleixteam@pvamu.edu.
More information can be found at www.pvamu.edultitleix, including confidential resources available on campus.

Pregnancy, Pregnancy-related, and Parenting Accommodations

Title IX of the Education Amendments of 1972 prohibits sex discrimination, which includes discrimination based on
pregnancy, marital status, or parental status. Students seeking accommodations related to pregnancy, pregnancy-
related conditions, or parenting (reasonably immediate postpartum period) are encouraged to contact Student
Disability Services or the Dean of Students' Office for additional information and to request accommodations.

Non-Discrimination Statement



Prairie View A&M University does not discriminate on the basis of race, color, sex, religion, national origin, age,
disability, genetic information, veteran status, sexual orientation, or gender identity in its programs and activities. The
University is committed to supporting students and complying with The Texas A&M University System non-
discrimination policy. It seeks to establish an environment that is free of bias, discrimination, and harassment. If you
experience an incident of discrimination or harassment, we encourage you to report it. If you would like to speak with
someone who may be able to afford you privacy or confidentiality, there are individuals who can meet with you. The
Director of Equal Opportunity & Diversity has been designated to handle inquiries regarding the non-discrimination
policies and can be reached at Harrington Science Building, Suite 109 or by phone at 936-261-1744 or 1792.

Class Attendance Policy (See the University Online Catalog for Full Attendance Policy)

Prairie View A&M University requires regular class attendance. Attending all classes supports the full academic
development of each learner, whether classes are taught with the instructor physically present or via distance learning
technologies such as interactive video and/or the internet. Excessive absenteeism, whether excused or unexcused,
may result in a student's course grade being reduced or in the assignment of a grade of "F." Absences are
accumulated beginning with the first day of class during regular semesters and summer terms. Each faculty member
will include the University's attendance policy in each course syllabus.

Student Academic Appeals Process

Authority and responsibility for assigning grades to students rest with the faculty. However, in those instances where
students believe that miscommunication, errors, or unfairness of any kind may have adversely affected the instructor's
assessment of their academic performance, the student has a right to appeal by the procedure listed in the University
Online Catalog and by doing so within thirty days of receiving the grade or experiencing any other problematic
academic event that prompted the complaint.

Technical Considerations

Minimum Recommended Hardware and Software:
¢ Intel PC or Laptop with Windows 10 or later version; Mac with OS High Sierra*
Smartphone or iPad/Tablet with Wi-Fi*
High-speed Internet access
8 GB Memory
Hard drive with 320 GB storage space
15" monitor, 800x600, color or 16 bit
Sound card w/speakers
Microphone and recording software
Keyboard & mouse
Most current version of Google Chrome, Safari, or Firefox

Note: Be sure to enable Java & pop-ups in the Web browser preferences

* Smartphones, Google Chrome books, and Android tablets may not be supported. iPads are the only tablets
supported.

Participants should have a basic proficiency of the following computer skills:
e Sending and receiving email

A working knowledge of the Internet

Microsoft Word (or a program convertible to Word)

Acrobat PDF Reader

Windows or Mac OS

Video conferencing software

Netiquette (online etiquette)

Students are expected to participate in all discussions and virtual classroom chats as directed. Students are to be
respectful and courteous to others on discussion boards. Foul or abusive language will not be tolerated. Do not use
ALL CAPS for communicating to others AS IT CAN BE INTERPRETED AS YELLING. Avoid slang terms such as

"wassup?" and texting abbreviations such as "u" instead of "you." Limit and possibly avoid the use of emoticons. Be
cautious when using humor or sarcasm as tone is sometimes lost in an email or discussion post, and the message

9



might be taken seriously or sound offensive.

Video Conferencing Etiquette

When using Zoom, WebEXx, or other video conferencing tools, confirm the visible area is tidy, clear of background
clutter, inappropriate or offensive posters, and other distractions. Ensure you dress appropriately and avoid using
high traffic or noisy areas. Stay muted when you are not speaking and avoid eating/drinking during the session.
Before the class session begins, test audio, video, and lighting to alleviate technology issues.

Technical Support

Students should go to https://mypassword.pvamu.edu/ if they have password issues. The page will provide
instructions for resetting passwords and contact information if login issues persist. For other technical questions
regarding eCourses, call the Center for Instructional Innovation and Technology Services at 936-261-3283 or email
ciits@pvamu.edu.

Communication Expectations and Standards
Emails or discussion postings will receive a response from the instructor, usually in less than 48 hours. Urgent emails
should be marked as such. Check regularly for responses.

Discussion Requirement

Online courses often require minimal to no face-to-face meetings. However, conversations about the readings,
lectures, materials, and other aspects of the course can occur in a seminar fashion. The use of the discussion board
will accomplish this. The instructor will determine the exact use of discussion boards.

It is strongly suggested that students type their discussion postings in a word processing application such as Word
and save it to their PC or a removable drive before posting to the discussion board. This is important for two
reasons: 1) If for some reason your discussion responses are lost in your online course, you will have another copy;
2) Grammatical errors can be greatly minimized by the use of the spell-and-grammar check functions in word
processing applications. Once the post(s) have been typed and corrected in the word processing application, copy
and paste to the discussion board.

COVID-19 Campus Safety Measures

To promote public safety and protect students, faculty, and staff during the coronavirus pandemic, PVAMU has
adopted policies and practices to limit virus transmission.

¢ Self-monitoring - Students should follow CDC recommendations for self-monitoring. Students who have a
fever or exhibit symptoms of COVID-19 should participate in class remotely and should not participate in
face-to-face instruction.

o Face Coverings - Face coverings (cloth face covering, surgical mask, etc.) are recommended in classrooms,
teaching laboratories, common spaces such as lobbies and hallways, public study spaces, libraries,
academic resource, and support offices, and outdoor spaces where 6 feet of physical distancing is
challenging to maintain reliably.

¢ Physical Distancing - Physical distancing should be maintained between students, instructors, and others
in course and course-related activities where possible.

Personal lliness and Quarantine - Students required to quarantine are to participate in courses and course-related
activities remotely and must not attend face-to-face course activities. Students should notify their instructors of the
quarantine requirement. Students under quarantine are expected to participate in courses and complete graded work
unless they have symptoms that are too severe to participate in course activities. Students experiencing personal
injury or iliness that is too severe for the student to attend class qualify for an excused absence. To receive an
excused absence, students must provide appropriate documentation to the Office for Student Conduct,
studentconduct@pvamu.edu.

10



End of semester
Course Assessment Report

This summary contains the following Information

1. Performance Statistics
e Total number of students in class
e The class average performance (stated as %) in each course
outcome assessed in this class and the two previous times course
was assessed.
The acceptable class average for the class in each outcome area as
set by your Department.

Percentage of students who scored below the expected average in
each outcome.

2. Implementation Summary
e Brief summary of plans implemented during the semester based
on last assessment report

3. Perceived Problems
e Instructor’s critical evaluation of perceived problems that
affected students’ performance.

4. New Plans for Addressing Problems
e Instructor’s plans for addressing the perceived problems the next
time the class is taught.

5. Overall Trend over last three assessment periods
e Instructors summary of overall performance trend for each
outcome measured over the last three periods.




ASSESSMENT RESULTS FOR CURRENT AND PAST THREE

ASSESSMENT PERIODS [/if available/

Program Outcomes Assessed in this course

ABET An ability to communicate effectively with a range of audiences

Outcome 3

ABET An ability to develop and conduct appropriate experimentation,

Outcome 6 analyze and interpret data, and use engineering judgment to draw
conclusions

Assessment Summary of Class Semester Averages for Outcomes:

Fall 2021

Expected semester class average = 70%

ABET Outcomes

3 6
Semester Class Average Class Average
(%) (%)
Fall 2021 63 63
15 students*
Fall 2020 66 Data not available
22 students*
Fall 2019 72 Data not available
19 students*
Data reported are for students completing the course for the assignments included in the
C t assessment analysis.
omments
on d ata Comparative data for some of the earlier periods were not available. Therefore only two

(2) earlier periods are reported in this table for Outcome 3.
This is the first assessment of Qutcome 6 for this course.




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CVEG 3303 — Hydraulics - Fall 2021
Report Prepared by: Emmanuel U. Nzewi, PhD, PE

Report Date: December 23, 2021
Outcome 3 Outcome 6
Ability to communicate effectively with a An ability to develop and conduct
range of audiences appropriate experimentation, analyze and
interpret data, and use engineering
judgment to draw conclusions
Number Expected % Expected %
of Bpeted | et | Class | meams | | S | g mecting
Semester Analysis Type | Students | averge | 2| avemae | B9 | pvorge || Averge | B
Fall 2021 Direct 15* 70 70 63 20 70 70 63 33
Fall 2020 Direct 2 1770 [ 70 [ 66 | 45 | 70 | 70 [ NJA|N/A
Fall 2019 Direct 19* 70 70 72 74 70 70 N/A | N/A
Items implemented from The students were provided a very detailed This is the first Qutcome 6
Implementation previous report or after but concise set of guidelines for assessment in this course.
meeting previous instructor developing lab reports. The guidelines
Summary were discussed in detail in class. Some
:> students followed the guidelines closely
and others (several) did not fully adhere to
the guidelines. Ignoring the guidelines
resulted in less than desirable results.
Perceived problems are The Instructor observed that This is the first assessment of
. directly related to the PC | students’ abilities varied widely in Outcome 6 in the course. Students
Perceived and the sub items under this course. It appeared many appeared to engage well during labs.
Problems them students were not adequately However, due to lab groupings, some
prepared for the course. Although tended to depend on others to
::> “Active Learning” practices were complete the lab experiments —
used to increase student engagement resulting in below average reports .
in the course to ensure key concepts This is an area where closer lab
were comprehended by students, the monitoring could be practiced to
apparent deficiency was acute for ensure that each student is fully
some students. It is recommended engaged during experiments. The lab
that rigor in preceding courses be is well-equipped and a variety of
monitored. In addition, there appears | experimental setups are available to
to be a need to be more rigid with illustrate and reinforce fluid
submission deadlines. Finally, an mechanics and hydraulics concepts.
increase in the number of
assignments should be explored.
Plans for address The review of foundational Algebra, It could be necessary to introduce a
specific measures to other mathematics concepts final lab exam in the course. This
Plans for address PC and their including graphing techniques were could minimize the dependence of
Addressing e necessary and should be continued. students on others and should
Students” apparent weak math skills improve individual competency.
Problems ::> . :
appeared to be an issue and attention
to this area is necessary — especially
in preceding math and foundational
engineering courses.
Overall Trend Ascertain if there were The trend appears to be toward lower | Not applicable
. improvements over average scores. This can be
over Periods previous semesters remedied by raising the bar in the
preceding courses and planning
ahead to improve student
engagement from day one in the
course.
Were Expectations NO
Met? > > NO




Grade Sheet Showing
Student and Class Performance in Outcomes




Grade Sheet Showing Student & Class Performance in Course Qutcomes
CVEG 3303 — Hydraulics - Fall 2021

ABET Outcome 3 ABET Outcome 6
An ability to develop and conduct appropriate experimentation, analyze
An ability to communicate effectively with a range of audiences and interpret data, and use engineering judgment to draw conclusions
99.8 99.3
84.8 84.5
65.0 62.8
67.0
65.5 77.5
53.0 41.3
57.3 45.8
60.5 60.3

94.8 95.8
63.0 57.0
53.5 59.8
36.5 41.5
56.0 71.0
56.0 49.8
37.5 40.8

Average = 63% Average = 63%
% Students > Expected AVG [70] =20% % Students > Expected AVG [70] =45%




OUTCOME-SPECIFIC ASSIGNMENTS
USED TO ASSESS OUTCOME




ASSIGNMENTS FOR ABET OUTCOME 3

An ability to communicate effectively with a range of audiences




DEPARTMENT OF

CIVIL & ENVIRONMENTAL ENGINEERING

OUTCOME SPECIFIC ASSIGNMENT
COVER SHEET

CVEG 3303
Hydraulics

Fall 2021

Instructor: Dr. Emmanuel U. Nzewi, PE

Title of Assignment

1] Lab 01- Hydrostatic Forces on Submerged Surfaces
2] Lab 03 — Graphical Data Analysis

Outcome Measured Using this Assignment

ABET Outcome 3
An ability to communicate effectively with a range of audiences

Brief Description of the suitability of this assignment for the
outcome

Lab 01 — Lab Report on hydrostatic forces on submerged surfaces (lab reporting/report writing)
Lab 03 — Graphical Data Analysis for presenting data in visual form.
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1. Objective PE.

2. Introduction to the theory:

I.  Hydrostatic Pressure o e pg. 3
II.  Figure 1: Hydrostatic Pressure Apparatus pg. 2

III.  Equations for Partially Submerged Surface pe. 4

1V.  Equations for Fully Submerged Surface ] pg- 4
3. Equipment and analysis tools pg. 5
4. Description of Procedure = s PR S
I.  Figure 3: Set-up of the Hydrostatic pressure system pg.- 6

5. Data and Test Results:

I.  Table 1: Partially Submerged Surface Data pe. 7

I1.  Table 2: Fully Submerged Surface Data . pe.8

6. Report Presentation:

I.  Table 3: Partially Submerged surface calculations pg. 9
II.  Graph 1: m/y? vs. y (depth) pg. 9
III.  Sample calculations for partially submerged surface pg. 10
IV. Table 4: Fully Submerged surface calculations pg. 11
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Laboratory Number 01- Hydrostatic Forces on Submerged Surfaces 'T)/ 3’

(f" S/
The objective is to determine the depth to the center of presglire, H with the help of a hydrostatic
pressure system, for both a partial and a complete immersion. Then, compare the theoretical and

experimental values of depth to the center of pressure for both partially and fully submerged

surfaces. Also, graphs will be plotted to get the slope and intercept.

The pressure exerted by a fluid at equilibrium at a given point within the fluid, due to the force of

gravity. Hydrostatic pressure increases in proportion to depth measured from the surface because

of the increasing weight of fluid exerting downward force from above.

}




II.  Equations for Partially Submerged Surface:

Depth to center of pressure = H

a= Toroid diameter, b= Toroid width, d= Toroid height, m= mass added, y= depth reading, p=

density, and L= Balance arm.

y

Hexperimentat = @+ d — 3

2ml
pby?

H theoretical =

m _pb Y
AR TACR

When the % is plotted against the y,

oy
Slope: o
b(a+d
Intercept: % o

I Equations for Fully Submerged Surface:
Depth to center of pressure = H

a= Toroid diameter, b= Toroid width, d= Toroid height, m= mass added, y= depth reading, p=

density, and L= Balance arm.



d d?
Hexperimentai =a+ 27 T2—7

mlL

pbd(y - )

Hipeoreticat =

m X 1
When the ? is plotted against the 5

Slope:

204 (4 9)
Intercept: T\ + 2

EQUIFMENT AND ANALYSIS TOOLS:

Hydrostatic pressure apparatus.

DESCRIPTION OF PROCEDURE;

1.

and Balance arm (L).

Record the given dimensions Toroid diameter (a), Toroid width (b), Toroid height (d),

Adjust the screwed mass on the adjustable counterbalance to the level the balance arm.
Also, if possible, balance the bubble on the surface of apparatus such that it is in the

center. Refer to figure 3 for the set-up of apparatus.
Pour the water into the tank to raise the water level in steps requiring in the addition of

50-g approximately to the balance pan.



. At each step, level the balance arm by slowly admitting water into the tank and then
slowly draining some of the water, as needed, until the system is balanced.

. Use the scale reading on the side of the toroid to measure the level of water in the tank, y
(mm).

. Take at least 6 readings of water level for when the surface is partially submerged in

water and another 6 reading after the surface is fully submerged in water.




£

DATAAND TEST RESULTS:

Geometric measurements of the apparatus for Partially/Fully Submerged surface:

Toroid diameter, a = 0.100 m

e Toroid width, b=0.075 m /

¢ Toroid height,d =0.100 m

¢ Balance arm, L =0.275 m

¢ Density, p = 1000 kg/m®

Added Mass Added Mass
Depth reading (y) Depth reading (y)
(m) (m)
(mm) (m)

(g) (Kg)
50 ; 0.05 48 0.048
80 0.08 59 0.059
100 0.1 66 0.066
150 0.15 82 0.082
200 0.2 96 0.096
250 0.25 108 0.108




Table 2: Fully Submerged Surface Data;

Added Mass Added Mass
Depth reading (y) Depth reading (y)
(m) (m)
(mm) (m)
(®) (Kg)
300 0.3 116 0.116
kg = — ]
350 0.35 129 0.129
380 0.38 135 0.135
400 0.4 140 0.14
420 0.42 146 0.146
450 0.45 157 0.157
|
| S
- I\PukW’
Calculations:

\/



Added Mass

Depth reading Depth to center of | Depth to center of
Percent Error
(m) ) m pressure, H (m) pressure, H (m)
vZ (%)
(Kg) {m) y (Experimental) (Theoretical)
0.05 0.048 25.091 0.184 0.159 15.619
0.08 0.059 24.591 0.180 0.169 7.001
0.1 0.066 24.273 0.178 0.168 5.732
0.15 0.082 23.545 0.173 0.164 5.546
0.2 0.096 22.909 0.168 0.159 5.565
0.25 0.108 22.364 0.164 0.157 4.340 I!
(’ Graph L mAv>.vs. v (depth:
m/y? vs. Depth (v)
25.500
y =-45.455x +27.273
23.000
22.500
22.000 :
0.02 0.04 0.06 0.08 0.1 0.12
Depth, y{m)



AAR- 2 I I NI RLV LIt MU T e

€ SAMPLE  CALCULATIONS fOR FARTIALLY SUBPERGED SURIACS
Q= 0:100m , b 00ISM, o= 0:100My L= 0-RFSm |
f= 1000 K/ -

™ o= fbla+d -4

Y <L 8
for_mass of 0-S Kg oud (li-io-o-tfé? m_J-
m = (joo0) (0-035) (6:100+ 0-100= _29_"’_513
| 9. 2(0:2%5) =
= 136864 (0;'8’4)
= [25-0a] [

: CBD}‘FCI’GPPMSSUVB)'H prehmeMtOL = a+d -~ 5/3

| | - 010040100 — 0.4 = [0184]™ ]
Hevosefealz ~&ml = X 008X 0:0235 S
LS = - . q
- Pby> " 1000X 0-0%SX 0-048> [o:!s —m')
Pervent exapns = |[ Himeg - HQXP')/loo I [o-189-0:184)/ |0D
_ Hexp /| .
=15-619 # |
&'oﬁﬂfam-ﬁh= - Pb - —1000(0*0?52_ = =4S 455
| 6L §(0-2%5)
futereept « folatd) = 1000(0'035)(0:200) = 27273
. L 2(0-g3%)
W'Efofe, ﬁnc,eq/mt%w &4 graph :-

|- 45 455 + 27273 [

*THese CPALCUATIONS WERE REPLATED FOR ALL .
REPDINGSE ¥ ‘

(10)



7

“.Added y Depth to center of | Depth to center of E
Depth !
Mass pressure, H pressure, H Percent Error [
reading (y) y - E m 1 5
(m) 2 = = (m) (m) (%)
(Kg) (Experimental) (Theoretical)
0.3 0.116 0.066 | 4.435 | 15.152 0.163 0.167 2.424
0.35 0.129 | 0079 | 4379 |12.658 0.161 0.162 1.169
0.38 0.135 0.085 | 4.358 | 11.765 0.160 0.164 2.512
0.4 0.14 0.090 | 4343 [ 11.111 0.159 0.163 2273
0.42 0.146 0.096 | 4.328 [ 10417 0.159 0.160 1.082
0.45 0157 | 0.107 | 4303 | 9.346 0.158 ) 0.154 2.323
R NSk
m/y bar vs. 1/v bar)
4.460
4.440
4420
4400 y =0.0227x + 4.0909
g 4.380¢
4.360
4.340
4320
4.300
4.280
0,000 2.000 4.000 6.000 8.000 10.000 £2.000 14.000 16.000
1y
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LAB 4 I | MABWIKA FUGPROM)

GAMPLE CALCULATIONS Fop &u_v eusweeqeo SUR FACE:

=000 m, b=0-0%5m, ol- D-[00m , L= O 275 m
- loos gy /m3 o
for mass ooded. 08 K9 aund. olefth readfuaﬁ, - 0 1l6 5

a—.- @-;_a_t_ = 0-ll6- Q_:m) [0- 066 ]

m - g (ot -f'd) CooO)COD?-SXOlOtD[oIoo-POIOO

i = 2
J 9 0:235 -+ 0100™

= (23-2%) (o-'m@ = ]4-'435 120066

L= L ’15'152
3" - 066

Hexpermental, = a-r-d.-rd = (0-100)H 0100 )+ (0. ggo
i 2 1g =-) I2(0-066)

=[0183 ]
Hiveorepeale mL__ = (0:3)(02%8)
plal(y-2/2) |000(0-0?5)(o-mo)(b-llg,— Q%Q)
[o-16% |

/m =( Hineo- Hexp \ po = O 1690163 (:oo')
Haqeo O:16%

B ERE27
Hope= Lbi® - oo 19)010Y - [6- 635F |

12 L 12(0- 2 ?5)

fueicept = pbd (a+d )= 16D (0-0%)(0100) (0100 +0 100
. ~ O-2%5 =
2| 4.092 ]
So) equation [ 0-0 227 2=+& 0907 )

'=='

* “THese chlcuchtoNS weke RefipTen FOR AL DATA
RepDINGS K 1y _




SQURCES OF ERROR;
There can be many sources of error that could have contributed to the percentage of error in the

experiment. For the partially submerged surface, there was a maximum percentage ?f

15.6%, while for fully submerged surface, there was a maximy‘n percent error of jggt 2.5%.

One of the errors could be the misinterpretation of datﬂ\(ﬁéngs. This is becguse, the reading

must be accurate, and the observer’s eyes must be perpendicular to the sgale to ensure the

readings are precise. Also, another sources of error could be the balante arm as it got a little

bent, halfway through the experiment as its screw was a little loosg/ The professor fixed the
balance arm with a screwdriver and the experiment was continued. In the end, it was also

important to ensure that the while @, the water goes does not touch the quadrant as it might

¢
affect the balance arm. Q o \‘6

CONCLUSION:
This experiment was conducted successfully to find the H (depth to the center of pressure). It
was performed using a hydrostatic pressure system. The mass added and the water depth

readings were recorded and analyzed to further perform calculations for depth to center of

pressure and slope and intercept of the graphs.

For the partially submerged surface, it can be seen that the values of H theoretical and
experimental are quite similar. The maximum percentage of error between them is 15.6%. Since
the error is within the acceptable parameters, this tells us that the experiment was somewhat
successful. The graph for m/y? vs y behaved in a negative linear fashion when plotted. It had a

slope of -45.45 and intercept of 27.27.

13



Similarly, for the fully supimerged surface, the values of H theoretical and experimental had an
exceedingly small pepCent error. The maximum percent error between them was 2.5% The graph
plotted of m/y bar against the 1/y bar behaved in a positive linear fashion. It had a slope of

0.0227 and an intercept of 4.0909.

Generally, hydrostatic pressure is also used in our day to day lives. It helps to study and observe
the properties of fluids when they are present in the state of equilibrium. it is the pressure exerted
by the molecules of the fluid due to the force of gravitation existing within themselves or
between the molecules and the walls of the container. For example, the pressure exerted by the
blood on the walls of the blood vessels is a typical example of hydrostatic force in everyday life.
Fluid static force is also accountable to drive fluids out of the capillaries for the purpose of
filtration Other than that, Overall, this experiment was successful, and it strengthened the

knowledge of hydrostatic pressure.

14
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Objective

.7

The objective of this laboratory exercise was to determine-the Hydrdstatic force on an object

while it was partially submerged andfully prged. ‘Tb ) ’Y@

Introduction

Fluids can be liquids or gasses. A fluid is a substance-that cannot resist shear stress. Therefore, a

fluid will deform under shear stress. Hydros

c Pressure is the pressure that any fluid exerts in a

confined space. All fluids exert hydrosgefic pfessure. Pressure is scalar at a point in a fluid; it is

the same value in all directio

Procedure

- Record the given dimensions a, b, d, and

——

- Adjust the screwed mass on the adjustable coun nce to level the balance arm.

- Pour water into the tank to raise the water levelin steps (requiring the addition of 50

grams approximately) to balance the

- At each step level the balance on b
pafisbionte

draining some of the water [am
b N

- Use the scale reading on the side of the toroid to measure the level of water in the tank,

lowly admitting water into the tank and then slowly

y[mm}.

- Take at least six readings of mass and water level



Equipment




Data presentation

Partially Submerged Readings

7 9
Added Mass (g} Depth Reading

50 v
90 62
130 75
170 87 (7
210 98 >,
200 95
Fully Submerged Readings (}% 5\}% C}Jf‘”
Added Mass (g) Depth Reading {
260 109
310 ) 122
360 135
400 144
440 154
480 163




O Report presentation

Fully Submerged

ab
<
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Sources of error

A source of error for this lab could have been false data reading. While looking at

————

the measurement on the side of the tank, the meniscus makes it difficult to accurately
see the scale reading on the side of the to:;d(’l‘he beam level indicator is another

beam was not leveled complete

T R effeta
L

Conclusion
The objective of the lab was achieved-Using tHe data collected as shown on pg " .
O we were able to dete ine the-hydrostatic force on the obieﬂlﬂhﬂﬂlﬂas pama -__, P
submerged and fully Mrged |\)=*_
r-9> nel™ Co}"""'—'/(

References
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source of error. There is a possibility that

the middle which could affect our

- Inclass Hand'éﬂl'lt.
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Introduction

-
\rys\"
‘V\
A water barometer is a device that uses water to measure barometric pressure. The device uses

the force of gravity, combined with pressure in the ajifo create a vacuum, which in turn gives a

reading that indicates the barometric pressuge-Changes that are taking place in a specific area.

Abstract: ‘3

For this laboratory experiment we wev@ to follow the laboratory procedures

4 to analyze the hydrostatic forces on submerged su

a solid substance is partially or completely caVered by a fluid. A liquid is as gas or liquid

es. The idea of submersion is when

that as a substance that cannot resist shéar stress, which means it will continue to deform

when placed under she

This related to this laboratory experiment because all fluids exert hydrostatic
pressure and that is what we are tasked to measure and analyze. This pressure is

calculated by ..... Pressure is a scalar at a point in a fluid, it is the same value in all

directions.

¢ he
ot

Introduction of theory:



- For a partially submerged surface:
o A=b*y
o y(bar)=y/2
o Specific weight => y=p*g
o Force on the rectangular surface of the torroid:
* [R=(112)*g*p*b*y"2)
*  Y(p)-Y(bar)= 12/ b*y"2 =y/6
o The moment of R about the knife-edge axis is given by:
* M=g*m*L
s mL=(1/2) p*b*y*2(a +d - (y/3))
- For completely submerged substances:
o Force on the torroid:
= R =g*p*y(bar)*b*d
o Y(p)- Y(bar) = (b*d"3/12)/ (b*d"2/2) = (d"2/12*y(bar))

o mL = p*Y(bar)*b*d( a + (d/2)+ (d"2/12y))

s o

Definitions And Significance: ),,/—’//

o The definition when it comes to engineering is; a substance that continually

- Fluid:

deforms under an applied shear stress regardless if the magnitude of the
applied stress.

- Shear stress:

W



O

o Force that causes deformation of a material by slippage along a plane o

planes parallel to the imposed stress.

- Hydrostatic pressure:

@j - Barometric pressure:
Y

o The distributed force a liquid in equilibrium exerts on surfaces that are in

digect contact with said fluid.
ipheric pressure:

The pressure above any area in the earth’s atmosphere caused by the weight o

o Measurement of the weight exerted by air molecules in the atmosphere at a

given point.

Materials and Methods:

_-r"."'_--_-_-'_-_

- Hydrostatic pressure apparatus:

o

o]

gt

Beam level indicator

Balance pan

Sphrit level

Adjustable counterbalance

Knife edge pivot




o Clamping screw
Pitcher of water

o Used to regulate the amount of water in the apparatus
Procedures:

Record given dimensions a, b, d, and L.
Adjust the screwed mass on the adjustable counter balance to level the balance arm.
Pour water into the tank to raise the water level in steps, to balance pan.

At each step, level the balance arm by slowly admitting water into the tank and then

slowly draining somg of the watepintil the system is balanced.
Use the scale reading an the“side of the toroid to measure the level of water in the tank, y
[mm]

Take at least six readings- of mass and water level.
Results & Analysis:
. Partial Submersion:

o L=0275m
o a=0.100m
o d=0.100m
o b=0.075m

o p=9810kg/m"3

o Slope of graph is: —"6;: 2> y=mx +b



. = —(3810)(0075)
y= 8(0.275) Ll

AT 020 .4
- -Z.L(a+d 3)

y? -~ .
o Value for equation above: ‘\“v'%

» 148.833

B. Complete Submersion:
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Appendix:

- Raw data:

Added Mass Depth redding
g mm
50009 m Y [4rmm
9000g 4 / /  [59mm
130000g / / 72 mm
170000 / 84 mm
210000 ’ ~ 94 mm
Fully Submerged
250000 g 104 mm
300000 g 117 mm
3500009 128 mm
400000 g 140 mm
450000g 153 mm
- Partially submerged = (m/(y)*2 . <
~ \S(/UV
o 5000/(41y2= 2.97442

L

9000/(59)*2= 2.585464
130000/(72)*2=25.07716
170000/(84)*2= 24.09297
210000/(94)*2= 23.76641



O - Fully submerged:
o 250000/(104)"2 =23.114

300000/(117)"2 =21.91541
350000/(128)2=21.3623

400000/(140)*2=20.40816
450000/(153)"2=19.22338
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TITLE:
Laboratory Number 03- Graphical Analysis.

OBJECTIVE:

The objective of this experiment is to develop the ability to collect, analyze, interpret, and

communicate the data results of an expérimental exercise using linear, semi-log, and log-log

some essential graphical techniques by plotting and analyzing

I Rules of Graph Construction:
o Each graph should have a descriptive title and each axis should be labelled with units
specified.
o Data points must be clearly indicated with a legend, if more than one series of data are

plotted together.

¢ Data points should always be connectpd with a smooth line.

o Unless otherwise stated, curve shefuld b assumed to be fitted by least-squares method.

¢ Linear Function:

The is the expression for a straight line in rectangular (x, y) coordinates. The data will plot as

y=a+bx\/

4

a straight line.



B

Y2=)1
Xp—X3z

Where, b = slope =

And a = intercept =y, — bx; =y, — bx,

¢ Exponential Function:

An exponential relationship will not plot as straight line. To linearize this function,
logarithms are taken on both sides.
y = ab*

lo -log -
Where, B = —g-i-‘x—"', b=log 1B
2—X2

And A = log,, — logyx = log,, ~ log,x,

i
-

¢ Power Function:

This relationship plots as a curve on Linear graph. Log-Log graph is used to obtain a straight

line. /
y =ax’

logy.,—log
Where, b = —2——=X
logx,~10gx,

And A = log%, a =:—‘b
1 1

DESCRIPTION OF FROCEDURE:

1. Plot the data set assigned to you, according to your student Code.



(n | 2. On asingle sheet of linear graph paper, plot the rainfall data for Cypress, TX assigned to
you for each return period, Time 0-120 minutes and Time >120 minutes (or > 2 hrs.)
Clearly distinguish between the data sets.

3. Plot Cypress, TX for return period of time 0-120 minutes on semi-log paper.

4. Plot Cypress, TX for return period of time over1 20 minutes on log-log paper.

5. Find the equation represented by each of the graphs plotted.

6. Then, plot data and show all work for data set #1, 2, and 3 A.
DATA AND TEST RESULTS:

e Student data code= 198

Table 1 Data Set #1 A:
- v Q
(" (ft/sec) (cfs)
0.98 5.00

T 198 7.00
300 T 9.00

4.05 11 y’
5.00 /I.oo

6.04 ( / 15.10
7.01 \\/ 16.90

8.00 i 19.00

9.20 21.50




h (ft/) Q (cfs)
0.25 1.66
0.50 1.84
0.75 2.03
1.00 2.25
1.25 2.49
1.50 2.76
1.75 | > / 3.05
2.00 ( / 3.37
2.25 3.74

Table 3: Data Set #3 A:

R (ft) V (ft/sec)
1.04 1.50
2.00 2.12
3.00 / 2i59
4.10 / 3.00
4.00 { 335
6.00 AL 3.67
7.03 3.96
8.00 T 4.24 —
9.00 4.50




Time Time Rainfall Intensity (mm/hr.)
(hr) (min) (Return Period= 50 years)
~0.083 5 226.06
0067 10 T assa2 |
0250 15 15748 il
0.333 20 139.70
0.500 30 / 114.30
0.667 y 97.79
0.833 \ / 50 86.36
100 \_/ 60 76.20
2,000 120 45.72

Time Time Rainfall Intensity (mm/hr.)
(hr) {min) / (Return Period= 50 years)
3.000 180 / 31.75

4.000 240 / 26.67

5.000 \ 30y 22.86

6.000 N30 20.32

7.000 420 18.29

8.000 480 16.76

9.000 540 B 1549 ]
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b
i
i

Cmcumms jﬁar‘ G;msp_fg_r__ 1-

Ralwfatt Twiensity (mm/hr) vs: Tirne (nfn) ; for over 120 ming:

z 5”‘ o %2+ 10
Yz 226 o_‘é_ YA+ 186+ 42

b= gay = |85 -42~1224- 06 s TH0-€4

AR X lo - & s
: =313
a= yi- b = 226-06-[4‘8-13)(5)
L = Ab6+:3

Therefore, 'e@nuifo» ;
\*3: 266:7 -813%

wue 180 Az T 240
3!: 375 Ya= R6-6%

b= _Ya-yl = 2643-319S = “5:08
¥R~ X| 24p — 180 6o
bz -0:055
A= Y- by = 3175 [‘0'0?‘5)(‘30)
a= 4699
Therofbfe equnabion’
la 46499 - 0-08S »]




A GREVHS RN nienS Ty LMY 151 Iine () graphfor Table #
z/ "W e = = = ===‘3 = EE%E -l o o %
7 2 5iaE T : = ===
: - =2 _ = 7 £
0
‘ ; A J S ] = = =
FEEEcis §=E =
oy
wt
9 g ,
, =S=SES E5S =
2 E - s T
5 S=== _
' .
=
@ i
N:'_ 2 LY
$:
Nz
3
§
oky
E,‘-ﬁ : =3
i :
A
$
'
~
; k]
ik,
=
S
2o “o 60 8o |00 20 >

A P B PN A ARSIl s s mmem —— N S G . T



Cred 3203~ PO [ 13 1 MAGLY I FadARDNL

Calad@ﬂﬂm%’ quhR C‘Rm 'bfiu i?r:mﬂ Vs T:me)>

—__
1

{—qn-ﬁ.;

=8 wae D
3;.—._::5-._9_3’ Y3~ \es- 42

&= _(ioﬁq_.-m?&}__: log8s

Ay - o~ S
B= M = ~0:0lF
5
-0-01%
b= g B = 10
b= 096\

Fq,naifopt a.;amph _-:> 5 —

5 \ ye (:75-5:)(0-%1):/




By

B ou g

"\!Cl-’ DWW 1Ty 1Y AR Ty i v

Ve

168L9 & ¥

(o +—

HaH S | HAH T ITAFRARE] | ; I
HHH aMIHiE AT R N . s | : !
T e MENE M T BT e !
aratrmn s T  NEE] - R - HEH =
} .rrm 4] 1 HHI [ m ..ﬂ n.
u.h:nT.. ._."..n. E .m um -
iE
T 1l ]
,_._..rm.,“_ v -
it L.».r.....__.... u i T u.L..
,-n.m_....w"..l.mhl i
e isiliITTESCOS:
= e
== == HEE
255
€ F I68L9 & ¢+ € ] 168L 9 § ¥ € F 168L9 § ¥ € Z 1

BL9 C ¥

am—

(€

ww 210V

O

10k vibosb € (Law))?

i) 34 Cafuid) b ISUHGN gy ¢4

S5370A0 § X 53710A0 E
B2 RLITE T L TT ! AINHLIEYED"
NOILYHODJHODD NIBDZLAIG Uidvo HdWdD NIADTILIIO0 SETN-HOFE 'ON

O

o

—h@hO N T ™

o™

O

™~ ~ho ™~ o N W [

—ED™ O N T L]

1

Y/ kajsvrair, mopapoy



Cvee - A8
3208 -P§ ! | | MaAwiicn AuaAR WAL

Calewlations -For Graph S [ Rainjaul fn&:.gu-j Vs quel
m 'n

= 180 Axz R0
Y= 8LF6 YA 66+

b= lgyz-lgd = boafs 67 - log 3l s,

log 33 — Pog ogauo - logy 180
= =00 015 = =0 606
Ds 125 3
o, = ﬁ i = 81-#5
%'b |80_-o‘606
Q= 755'83
Ew'l?ow Ofarotbl*ﬁ 5 = o'xb
Hovae, —
e _00606
\ as +38°89 % J




#q 16 -

evEG 3303 - 18, MIHLVIC b HUUHK NN

A%
®

oS

™~

—._-E e o o Sl il
eniiiil

: Qo

; t
| :
1 I
i ”
s ; _
R PR Rty i
t 1
i ; _
- |
m. }
. |
1 i
1 1
!
H
]

i
! !
= ] it
£
¥
H
i
!
¢
N
L I i 4 L ' .
- + I t i ] L - B % il
TR T b w | L _. i “. 1o
| S 1 i 3 H ; i
|0 | oy 1 p O
J | I I I
._.im|.".._ l m H : ¥ | g Frrrird -
- ' i Ny i ¢ L | w i .u|_. + i
e it . 0 V1 100 B ORI SRR § X _ . [ ki : s ._ . b i [ .o el
0 S B o | } : m ! G
ot ! ; d

it b s ] SRR L : ik H_ et et
« T #190L WL 0yop R9f Ydurh QLI (S42) 8 1B HIVID

ALISHIAING INQHMGL

NI ASEE M0 SGIADHIAY
3 mboy @ O



Ve 3203 - P8 | |3 |
— MAALVIKA AGGARWAL

Co,!mtcwons cf’or Graph ‘I {[Q@(s) Ve - _u(,‘gé/._g) .

A= 3:00 sz = 4:06
ldl: 9.00 Y2= 11-00

Klope = b= 1500 - 9-00_
@ Pes ")%;i%_’ .08 -300
=  J-90
fmferceptsa,z 8,-b>¢| = 9- ( D)(%)
= 9- 5 #l
= 329

Eqnadon of the 3 4= 0+bx
@rotph, d

Hence, eqnation &

‘ § = @29+ 1-?owj
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Catcuiafions for Graph 6 [Q4vs h D]
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KEY. TERMS:

1. Least count: The least count of a measuring instrument is the smallest change in the
measured quantity that can be resolved on the instrument's scale. The least count is
related to the precision of an instrument; an instrument that can measure smaller changes
in a value relative to another instrument, has a smaller "least count" value and so is more
precise. For example, a stopwatch used to time a race might resolve down to a hundredth
of a second, its least count.

2. Precision; Precision refers to the closeness of two or more measurements to each other.
Precision is sometimes referred to as repeatability or reproducibility. A measurement
which is highly reproducible tends to give values which are close to each other. Precision
is independent of accuracy. You can be very precise but inaccurate, as described above.
You can also be accurate but imprecise.

3. Accuracy: Accuracy refers to the closeness of a measured value to a standard or known
value. Since a true or accepted value for a physical quantity may be unknown, it is

sometimes not possible to determine the accuracy of a measurement.

22



Figure 1: Accuracy vs. Precision

Accurate Not Accurate
and Precise but Preclse
@
Accurate but Not Accurate
not Preclse Not Preclse

. Human or personal errors: Human error is an unintentional action or decision. These

are somethings that have been done which were not intended and not desired by a set of
rules, or that led the task or system outside its acceptable limits. There are three types of
human error: slips, lapses, and mistakes. These types of human error can happen to even

the most experienced and well-trained person.

Systematic errors: Systematic errors are errors that affect the accuragy of a
measurement. Systematic errors are one-sided errors, because, in {He absence of other
types of errors, repeated measurements yield results that differArom the true or accepted
value by the same amount. Systematic errors in experimental observations usually come
from the measuring instruments. They may occur because there is something wrong with

the instrument or its data handling system, or because the instrument is wrongly used by

the experimenter. For example, parallax error.



6. Random errors: Random errors are errors that affect the precision of a measurement.
They are two-sided errors, because, in the absence of other types of errors, repeated
measurements yield results that fluctuate above and below the true or accepted value.
Random errors in experimental measurements are caused by unknown and unpredictable
changes in the experiment. These changes may occur in the measuring instruments or in
the environmental conditions. For example, the electronic noise in the circuit of an

electrical instrument.
¢ How could errors be minimized during an experiment?
==l e Iinimized during an experiment?

No physical quantity can be measured with perfect certainty. There are always errors in any
measurement. So, errors certainly cannot be avoided. However, they can be minimized by taking
greater care in our measurements and applying ever more refined experimental methods, thereby,
gaining greater confidence that our Mmeasurements approximate ever more closely the true value,
Some other steps that can be taken in order to reduce or minimize errors are use of quality
equipment, using an updated and precise measuring device that doesn’t have any defects while

conducting your experiment, and calibrating the equipment properly to avoid jdaccurate results,

can all skew data. Also, to reduce the impact of human error, double-check all observations,

recordings, and measurements,

24
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¢ Errors in this experiment:

There can be many sources that can contribute to the errors while plotting and interpreting of
graphs. One error could be the misinterpretation of location of data points. One must eyeball a
certain data point accurately and precisely to get the exact location of the data points, however, it
is sometimes not possible. There is some uncertainty in the data points. Another error can be
using an inconsistent scale across the data represented. This can also effect the accuracy of graph

and/or can make the graph cluttered. Other than that, there can be human errors while plotting

data points, error while doing calculations, or error while forming equation of the graphs.

plot and amalyze different data sets. We calculated th€ graph equations from the given standard
equations for each function. Overall, this @ was successful as all the graphs were

successfully plotted and equations were calculated. Moreover, we went over some key
P
definitions and a thorough discussion over sources of errors to understand how tg minimize
o
]
errors in the future labs and grasp the concept better. Overall,&further stren

ened the concepts

of graphical analysis discussed in the lecture.

e
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Objective

L

The objective of this lab was to develop the ability to con-ecb ‘anal}rze interpret and clearty—

communicate the@ara results of an experiment exercise/uéng graphs. Graphs can facilitate the

interpretation and communication of experimen ta. The other objective of this lab was to

review some essential graphical techniques by plotting / analyzing data which are examples of

the types of data students might encpupter in completed and or future labs.

Introduction

For this lab we will use empirical formulas to analyze the experimental data collected about the
rainfall in Cypress, Texas. The three types of empirical formulas are the Linear Function,
Exponential Function, and the Power Function. The Linear function is an expression for a
straight line in rectangular coordinates. The Linear Function equations is defined as y = a+bx.

The Exponential Function will not plot as a straight line on linear paper. We want to linearize the

function in order to use graphical techniques 10 determine the expression, we will take the

logarithms of both sides. The data will i — Log plot. The

Exponential Function equdtion is defjfied as y ={ab"x: The Power Function can be linearized by

taking the logarithms of both sidgé as well. The daga will-nat plot as a straight line on a Log —

Log plot.



Procedure

- On a single sheet of linear graph paper, plot the rainfall data for Cypress, TX.
- Plot Cypress, Texas Data Set #4 (0-120 minutes) on Semi - log paper
- Plot Cypress, Texas Data Set #5 (>120 minutes) on Log — Log paper

-  Find the equation represented by each of the following data sets assigned (Student Code)

L
Data presentation @YV\I@ ! ;

DATA SET #1C
V(fi/s) Q(cts)
0.45 49.5

0.9 54,2
1.35 58.5
1.8 63.2
225 61.5
2.72 R/
3.15 76.
3.6 81.1
4.05 85.6
DATASET#2C
h(ft) Q(cfs) /,-
i 4.5
2 6.71
3 10.12
4.1 1518 /1
5 278
34.2
7.2 51.26
8 76.89
9 115.33



61

DATA SET #3C |
R(ft) V(f/s)
0.66 0.59
1.32 4.74

2.1 16

2.65 37.93
3.31 74.03 /
41 |- 1283 |

4.66 203.26”

534 |\ 30742

6.01 432.5

DATA SET #4
Time
[min] 10 years

5 180.34
10 14732
15¢ 12,42
20\ _| 10795
30 88.9
40 76.2
50 66.04
60 58.42
120 33.02

DATA SET #5
Time
[min] 10 years /|

180 2549/
240 2983
300 17.78
360 15.49
420 13.97
480 12.7
540 11.68
600 10.67
720 9.14
1080 6.6
1440 5.33




Report Presentation
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Sources of error

A source of error for this lab would be in accurate plotting. If the plots are not in

the correct spots on the graph the analysis will be incorrect.

Conclusion ' )' I D
In conclusion, I analyzed the given data and was able to interpre clearly com
e

data results of an experiment exercise using graph
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Laboratory Number 03 - Graphical Analysis
of Data

Thursday, 10/21/2021 - 2:00 PM

Group Members (Group #5)

Noah Smith Jr.
Erik Smith
Brennen Wright
Sophie Tuke

Submitted to: Dr. Emmanuel U. Nzewi
Submitted by: Sophie Tuke
Date submitted: 11/10/2021
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Objective:

The objective of this experiment is to repgrt gr

Introduction

When graphing, the Empirical equations ¢
academics. In this lab, we applied our grapht

analyze the results in the experiment.

and analysis by plotting data

never be forgotten in all aspects of

| techniques to plot the data given and



Al

Procedure (per Assignment Sheet)

1. Each graph should have a descriptive titie.

2. Each axis should be labeled and the units specified.

3. Data points should be clearly indicated (circles, boxes, triangles, etc.) with a
legend if more than one series of data points are plotted together. Each curve
drawn should be distinguishable.

4. Data points should "almost always" be connected with a smooth line. Some

scatter is to be expected.

5. Unless otherwise noted, the curve is assupaed to be fitted by the Least-Squares

method and alternatively by “eyeballi
the graph if it is practical; however, always

choose a ' nts the data in thil:f:ijl_a,onrr
fp . /9_
S «

6. Always try to have a (0,0} origin

éancing the water ang/object correctly is a key part to the entire’experi

_of error can@asily come from so because they are

e
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This graphing was a little hard to interpret due to

closely interpret th jon due to its nature on th&xgragh;-and
S I‘: .‘~ 6 ]




ASSIGNMENTS FOR ABET OUTCOME 6

An ability to develop and conduct appropriate experimentation,
analyze and interpret data, and use engineering judgment to
draw conclusions




DEPARTMENT OF

CIVIL & ENVIRONMENTAL ENGINEERING

OUTCOME SPECIFIC ASSIGNMENT
COVER SHEET

CVEG 3303
Hydraulics

Fall 2021

Instructor: Dr. Emmanuel U. Nzewi, PE

Title of Assignment

1] Lab 02 — Calibration of a Pressure Gage
2] Lab 04 —The Bernoulli Equation

Outcome Measured Using this Assignment

Outcome 6
An ability to develop and conduct appropriate experimentation,

analyze and interpret data, and use engineering judgment to
draw conclusions in engineering situations

Brief Description of the suitability of this assignment for the
outcome

In these laboratory exercises, the student completes an experiment, collects data and performs the
analyses, interprets the results and draws conclusions.




Lab 02
Calibration of
Pressure Gage
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Department of Civit & Environmentat Engineering

CVEG 3303 P81 Hydraulics Lab

Laboratory Number 02

Calibration of a Pressure Gage
‘H’

Thursday, 10 - 14 - 2021 - 2:00 PM

Group Members

Allyssa Reynolds Student#1
Trinity Scott Student#2
Hunter Rodgers Student#3
Darrell Patterson Student#4
Oluwatimileh Ogunjobi Student#5

Submitted to: Dr. Emmanuel U. Nzewi
Submitted by: Allyssa Reynolds Student#1
Date Submitted: 11/1/2021
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Department of Civil & Environmental Engineering

Laboratory Number 02 - Pressure Measurement Device

Calibration of a Pressure Gage

Objective
The first primary objective of this exp€riment is to develop an equation that relates the

actual pressure to the measured press or a given gauge. The second primary objective is to

determine the mass of an unknown specimen. The secondary aim is to understand ﬁmdamenfl‘)/s
concepts centered around pressure gage within a hydraulic experimental setting.

M Uﬂ v , oﬂ" ;-J"Q
Calibration is the process of gefhparing a reference data point w1th a

proper calibration, the readings prdvided from the cahmd be as accurate as

possible. Calibration is essentiaf for Civil Engineers, as the calibration of pressure gauges is

essential for obtaining3 ¢ readings. If the pressure readings provided are incorrect, this

can cause the Civil Engineer0 design and/or build systems with inaccurate data, often leading to
detrimental results. One example of an engineering system is a water heater. This system must

operate under specific guidelines in order to provide hot water. If the pressure within this system

is not within the specified guidelines, the system will not perform in the manner it was expected
to.

Introduction

W
Procedure i 2all ﬁ“ 9L

[.  Obtain an and obsmpressure. Pressure reading should

initially read "zero.”

II.  Pour proper water into the pressure gauge until it is full. Move the piston in a
circular motion about 2-3 times to eliminate frictional forces as much as possible.
Observe the pressure reading.

A. Make sure this reading differs from the initial reading without the water.
HE.  Add the first mass and record given pressure for “Pressure Rising.”
A. Continue this process using masses 200, 700, 1200, 2200, 3200, and 4200
grams in ruiﬁuz order.
IV.  Remove last mass until there is no mass upon the pressure gage, recording
respective pressures each time you remove the weight/specimen.
V. Find an unknown mass by completing steps I through IIL 0 > » ( [ e—ev
A. Masses should be 5000 grams and the unknown mass. ho

Allyssa Reynolds, Civil Engincering, Undergraduate - CVEG 3303 P81 - Intreduction; Laboratory Report Format, Fall 2021 2
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1200 / 35 7 53.5
2200 i/ 67 —1—>9% -~ 81.5
3200 116 122 119
4200 147 147 147

Table 1: Measured Pressure Readings per Added Mass, and the Averages of Values for Trials 1 and 2.

q\:v(; errh
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2200 165 165 165
3200 265 265 265
4200 396 396 396

Table 2: Actual Pressure Readings per Added Mass and the Averages of Values for Trials 1 and 2.

1Ir\_,b
\kf/"" (y_)
Table 4: sur dings per Added Mass for Unknown Object. ﬂf

2 Cannst ‘fz'. ﬂé’f

Allyssa Reynolds, Civil Engineering, Undergraduate - CVYEG 3303 P31 - Introduction: Laboratory Report Format, Fall 2021 7
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67 165 59 08
116 265 56 149
147 396 63 249

Table 5: Percentage Gage Error and Absolute Gage Error for Trial 1.

96 165 42 69
122 265 54 143
147 396 63 249

Table 6: Percentage Gage Error and Absolute Gage Error for Tnat 2.

. 165 123
119 265 192
147 396 271

Allyssa Reynolds, Civil Engineering, Undergraduate - CVEG 3303 P81 - Introduction: Laboratory Report Format, Fall 2021 8
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Table 7: Average Difference in Pressure Values Between the Actual and Gage Pressure. Calculations were used to
Find Absolute and Measured Errors in Table 8.

103 84 123
122 146 192
169 249 271

Table 8: Percent Error Averages between Actual and Measuted Pressure Readings for Trials 1 and 2.
Report Presentation

Actual Pressure vs. Gage Pressure

180

160
w140
[«
=120 |
[H]
5 100
n
§ 80
2 60
“ i
g 40
° 22

0
0 50 100 150 200 250 300 350 400 450
Actual Pressure, kPa
——g— Pressure Rising —g— Pressure Falling
y=03713x+ 60416 y=03203x + 32539

Graph 1 represents the data presented from Table 1 and Table 2 in graphical form for Trials 1 and 2. The slope
equation formed for each trial is located directly under each linear line.

Allyssa Reynolds, Civil Engineering, Undergraduate - CVEG 3303 P81 - Introduction: Laboratory Report Format, Fall 2021 9
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Pressure Reading vs Errors: Trial 1

< 0 300 _
£ 60 250%'
[=] o
5 0 200 5
I.lqo ]
5o 150 ®
W 30 w
L 1]
® 20 / 10 3
S 10 50 g
e 0 0
3 37 59 97 165 265 396

Gage Pressure
=—g—Percentage Gagekrror  =—a—Absolute Gage Error

Graph 2 represents the data presented from Table 5 in graphical form for Trial 1 The percentage errors are being
compared to the actual gauge readings for Trial 1.

Pressure Readingvs % Errors: Trial 2

_ 70 300

5 —_
T 0 £
S & S
Iy 200 %
«© 4D w
& 150 &
& 30 po U]
@ 1]
g N
E 0 0 S

0 37 59 97 165 265 396

Gage Pressure
—g=Percentage Gage Error =g

Graph 3 represents the data presented from Table 6 in graphical form for Trial 2. The percentage errors are being
compared to the actual gauge readings for Trial 2.

Allyssa Reynolds, Civil Engineering, Undergraduate - CVEG 3303 P81 - Introduction: Laboratory Report Format, Fall 2021 10
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oy Average
Pressure Reading vs % Errors

g
2

£ 20 E
oE e
5 200 &
¥ 100 150 &
& &
> 50 2
L] 50 =2
[=4 [+]
@ "
o 0L 0 £
S 13 37 52 75 123 192 m

Pressure Reading

—a—Percentage GageError —a—Absolute Gage

Graph 4 represents the data presented from Table 8 in graphical form for Trials 1 and 2. The percentage errors are
being compared to the actual gauge readings for Trials 1 and 2.

Added Mass vs. Pressure

160

Pressure, Kn/m#2
o BBE2E88RE

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Added Mass, g

—r— S Bs] —p—Sges2 ........ - Linear (Seriesl] oo Linear {Series? )

y = 0.0316x + 89635 y=0.0287x+ 31,176

Graph 5 represents the data presented from Table 1 in graphical form for Trials 1 and 2. The slope equation formed
for each trial is located directly under each linear line.

Allyssa Reynolds, Civil Engineering, Undergraduate - CVEG 3303 P81 - Introduction: Laboratery Report Format, Fall 2021 11
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Sample Calculations:

Slope

Y27 147-21
x,=x, ~  4200-0

=0.0316 = b

Intercept
Y, ~ bx1 =y, bx2 = 21 — (0.0316) - 200 = 14.68

Unknown Mass

0.03015(mass) + 20.1 = Pressure = % = 1293.53 grams

Actual Pressure
P=— =20 = 2842 _ 37 334pq

A T 0315
Percentage Error
_Gage—Experimental | _ |.01863—0.2181 | _ 0
Experimental | 100 = | 02181 I 100 = 14.57%

Absolute Error
|Actual Value — Measured Value| = 20 — 21| = 1%

Allyssa Reynolds, Civil Engineering, Undergraduate - CVEG 3303 P8t - Introduction: Laboratory Report Format, Fall 2021 12
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Sources of Error MM

There were multiple sources of error within this experiment. The first source of error was
human error. The students had trouble identjfying when to read the scale throughout the lab, as oW
the pressure pointer continuously changed?gis means the pressure within the gauge continued r,yd’y
to increase or decrease as mass was added. Since the students never provided enough time for the %
pressure to settle due to limited time within the lab, gauge readings were most likely inaccurate. MK

Relating to inaccurate gauge pressure readings, an experimental error occurred as the M
pressure gauge was inconsistent with providing correct readings. There were occurrences when 2
the pressure gauge would sporadically Tncrease and decrease between readings. This caused the
recorded data to become incorSistem, at times. This may have occurred as th the
reading was experiencing factors. For example, since the force at the top of the gage
experienced frictional forcd& tiis+fay have reduced the expected force at the bottom of the

deadweight tester.
Bl

Conclusion (o 5(,\7
All objectives were met. ’

This group found the equation that related actual pressure to the measured pressure. For
both trials, the equation derived was 0.3458x + 39. This was found by taking the average of the
slope equations from trials | and 2.

The average percent difference between the actual pressure and calculated values for the
measured pressure is 80%. Thus, the procedure is technically invalid, as the percentage error
found was high. I can infer that the pressure readings were inaccurate, as the percentage error
values found were within an unacceptable range. I can also infer that the pressure readings were
inaccurate as the measured values between trials 1 and 2 differed greatly, contributing to this
high percentage error.

Force, area, and pressure were provided for the top of the gauge. The pressure at the
bottom of the gauge can be considered negligible as the length of the deadweight tester and
gauge is small, but this value can potentially impact the readings. Additionally, the ideal force
affected at the top of the rod could be affected by frictional forces. Thus, the
anticipated/theorized hydrostatic pressure could be less than the measured value.

The unknown mass of the object was found due to the manipulation of our equation

0.03015x +20.069. This was found by taking the average of the slope equations fwm

2. The mass found was 1300 grams or 1.3 kilograms.

found was 77 kPa. S Vfa‘%' . 3\& A
> o\

The average dlffél‘&l:lfe 1

Allyssa Reynolds, Civil Engineering, Undergraduate - CVEG 3303 P81 - lntroduction: Laboratory Report Format, Fall 2021 13
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Introduction

Barometrig than and higher in valleys (low lying areas).
A water baromeler is a device that uses water to measure barometric pressure. Thecw-
device uses the force of gravity, combined with pressure in the air, to create a vacuum,

which in turn gives a reading that indicates the barometric pressure changes that are

taking place in a specific area. M ‘7
o o
N et

ter to it. Next, we read the

weight. Next, after writing the
amount it weighed without weight, we then added 200 pounds to the cylinder which

s and added either unknown 0.5 or _1-!—3 (Qﬂvf

made the water pressure rise. We gid this 6 ti

kg after each measurement._Finally,

ded an unknown mass to the cylinder and

saw the amount of unknown weight measured.



Data Presentation

Added Mass Pressure on Gage W‘}g\rj

N
No Mass 21kn/m'2 = 21000 Nima2
200g 26 kN2 =  26000|Nm"2
700 g 39 kNM2 => 39000 Nim*2
1200g 56 kN/m"2 => 56000 Nim~2
2200g 87KN/m*2 => 87000 N/m*2
3200g 120 kNM*2=>  120000(Nim*2 |
4200g 150 kN2 => 150000 Nim*2 |
15000 64KN/MA2  => 64000 Nkn*2 /

1200g = 56000
Unknown=1000 +500g= 1500g
2200=87000
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Report Presentation‘ W

Absolute gage error Percentage gage error
Force= 9.81N 100*( X1-Y1)/Y1 <
Pressure= 9.81N /(315mm*2)/ = 31.14285 q?d/()\-a'\/
(31.14285-21000)= -20968.8571 100*(31.14285-21000)/21000= -99.85122452

(31.14285-26000)=-25968.85715 100%(31.14285-26000)/26000=-99.87983519
(31.14285-39000)= -38968.8715 7 100*(31.14285-38000)/39000=-99.91989012
(31.14285-56000)= -55968.85715 | 100%(31.14285-56000)/56000=-99.94420919
(31.14285-87000)= -86968.85715  100%(31.14285-87000)/87000=-99.96408867
(31.14285-120000)= -119968.85715  100*(31.14285-120000)/120000=-99.97396429
(31.14285-150000)= -149968.85715  100*(31.14285-150000)/150000=-99.97917143

31.14285-64000)= -63968.85715 100*%(31. 14285-64000)!64000—-99 95118304
P=a+bG

31.14285=a+b(21000) e

(!




‘ Wass Vs 4/‘(

I q . = S0 '
~ Force 4,51 1 o e | 2005 229
g N2 25 mm - 1000 ¥ Xabj
Pf’{ffuff . lgl N
t SviSmp \) 0@0
% M
ndlse (7 45t Plessure \k -
looX({ 71\ 4 285— 210w) _ {V
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Graph

Chart Title
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For this laboratoky experiment we were tasked to measugs-afid analyze the effect

of added force on a pressure gage—Eaeh-group was to plot the date we obtained for the
calibration of the pressure gage. As well as determine an equation which relates the

actual pressure ( P ) to the measured pressure (G) for the gage.

We are to report our answer as an equation = P =a + b*G, where a and b are
coefficients values. We must find the values of the constants a and b. Must plot this on a

linear graph sheet and find the equation of the line.

Determine, from the equation of part #2, the average difference [ KN/ m”2] :
between the actual (P} and calculated values for the measure pressure (G). MQ‘Q
) o)

Determine the mass [g] of the unkown specimen [ A, B, C, D, E] assigned to my
group. Must accopmplish this by first adding 0.5 kg to the piston and then adding MY
specimen to the piston. Note that the gage )a(éssurc in each case and use thr information
obtained and the calibration equation ydu found in part #2, calculate thr mass of my J

specimen to the nearest




O

Introduction of theory:

Materials and

Pitcher of water

Pressure gage

Piston

Unknown Object

Procedures:

- Pour water into tube on pressure m

- Place piston into the tube th

reads.




O - Continue to add weight and recording the pressure until you have 8 values.

Results & Analysis: ;

e Y
) C{rﬂ//& not E?
Chart Title (el
100% r'y A

=N

= Added mass (g)  wse Pressuire on Gage (kN/m42)
. ]

RJUWWH%
2. Absolute gage error: . 5"L" 7

i (2126)=-5 \\(B\ A W
i, (21-39)=-18 v
W

i (21-56) =-35

. (21-87) = -66 W 9"‘6) lﬂ‘\’f"""

v. (21-120)=-129

-



vi. (21-150) =-129

vii. (21-64) =-43

Percentage gage error:

i. 100%(21-26)/26 = -19.2307
j-  100%(21-39)/39 = -46.1538

k. 100*(21-56)/56 = -62.5

. 100%(21-87)/87 = -75.8620
m. 100%(21-120)/120 = -82.5
n. 100*(21-150)/150 = -86

o. 100%(21-64)/64 = -67.1875

4. The mass of the unknown specimen for my group is between 800 g and 1800;‘(\.8 kg). |
“ﬁ___-—-__——

came to this conclusion because of the value it produced on the pressure gage, which was 64

L2

(kN/m”2), And that falls in between the values of pressure that were recorded when 1200 g and

2200 g were added to the piston.

YL ooty o <

The downward pressure slowly is diffused as soon as the pressure is applied, so it was difficult to N

<

catch the act presgure at the moment the force was placed on the piston. Other than that there

-
were-no sources of error in the procedure of this laboratory assignment.

References:
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\
- Lab assignment sheet \ /l\/‘ j S

Appendix:
- Raw Data: /
Added mass "'"""""FFé;s"GI"Eﬁ_éa"g
0og ~ ,) 21 AKN/mA i
200 ¢ | 26 (KN/m2)|
700 g / /39 (KN/mA2) ;
1200 g /56 5
2200 g 87|(KN/mr2) | !
3200 ¢ - 120 (KN/mA2)| |
4200 g 15Q (KN/mA2)

Unknown Object + 500 g 64 (KN/m~2

____________________________________________ =t

Conclusion:
After completing this laboratory assjgfiment and analyzing the date, | have come to the
=S

conclusion that the pressure incrég

7/15 e ot ac)c} nat f"d‘(b@ guFFC"Z'DE\
(/lformft;f/(a: gol ﬂﬁg(?z /_O

e
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IITLE:
Laboratory Number 04- The Bernoulli Theorem

QBIECTIVE:
The objective of this experiment is to investigate the validity of Bernoulli’s Theorem as applied

to the flow of water in a tapering circular conduit, using a Bernoulli’s apparatus test equipment.

INTRODUCTION TO THE THEORY;
I.  Bernoulli Equation Apparatus:

The Bernoulli test apparatus consists of a tapered duct (venturi), a series of manometers tapped
into the venturi to measure the pressure head, and a hypodermic probe that can be traversed

along the center of the test section 1o measure the total head.

The test section is a circular duct of varying diameter with a 14° inclined angle on one side and a
21° inclined angle on other side. Series of side hole pressure tapings are provided to connect

manometers to the test section.



EQUATIONS USED IN THE FXFERIMENT:

1. Volume Flow Rate/ Discharge:
Discharge, Q is the rate at which a fluid with velocity V, flows through a duct of a cross-
sectional area A.
Q=VA [When velocity is uniform)
Q=JvdA [When velocity is not constant]
2. Mass Flow rate:
Mass flow rate is the rate of mass at which a fluid with given velocity V and density,
flows through a duct, with cross-sectional area A.
m = pVA = pQ

5



Mean Flow Velocity:

Mean Flow Velocity is the velocity of a fluid flowing through a vector field

s
V=3

The Continuity Equation:

p1AVy = p AV,
AV, =Q =41,
The Bernoulli Equation:

il P V.2 | P
PAR . RN k.
1h2g 7y~ %2 29 Ty

Piezometric Head Equation:
. P
Piezometric head = z + ;

Velocity Head Equation:

2

Velocity head = z—q—

Percentage error Equation:

[When flow is steady]

[For incompressible flow]

F
This equation is used to find percentage of error between the actual and theoretical value,

|Actual — Theoretical|
Theoretical

% error =

fior!



EQUIPMENT AND ANALYSIS TOOLS:
o Gravimetric Bench
¢ Bemoulli Equation Apparatus

e Stopwatch

* 2 kg weights

DESCRIPTION OF PROCEDURE:
1. Record and take note of the diameter and area
2. Switch on the Gravimetric bench motor.
3. Allow an initial discharge of water to measuring tank by regulating the valve.
4. Set the flow to High.
5. Bring the weighing scale down and add the 2-Kg weights.
6. Using a stopwatch, record the time it takes to come back to its starting position.
7. Repeat the procedure for added mass of 4-Kgs.
8. Then, take the piezometric head reading, in mm, of all the taps A through L.

9. Repeat the entire procedure for Low flow.

DATA AND TEST RESULTS:

o Density of Water = 1000 Kg/m?



Mass Added

Time (t)
Trials M)
(s)
(Kg)
HIGH FLOW 2.00 9.71
4.00 26.57 !
- Vi
LOW FLOW 2.00 23.71 Y
4.00 53.60




Table 2: P ic Data Readines:

Diameter
Tap # or Piezometric | Piezometric Area
at Area
Section head head A
Trial # section A
location h h A=3.14/4(D)?
D (m?)
(mm) (mm) (m) (mm?)
(mm)
A 26.00 258 0.258 530.9 5.309 x 107
B 23.20 248 0.248 4227 4227 x 107
C 18.40 166 0.166 265.9 2.659 X 107
D 16.00 34 0.034 201.1 2.011 X 10%
1 E 16.79 66 0.066 221.4 2214 X 10%
(High F 18.47 128 0.128 267.9 2.679 X 10°
(. " Flow) G 20.16 162 0.162 319.2 3.192 X 10
H 21.84 188 0.188 374.6 3.746 X 10°
J 23.53 202 0.202 434.8 4348 X 10*
K 25.21 214 0.214 4992 4.992 X 10™
L 26.00 "~ 220 0.22 530.9 5309 X 10°
A 26.00 242 0.242 530.9 5309 X 107
B 23.20 232 0.232 4227 4227X 10°*
2 T C 18.40 200 0.2 265.9 2.659 X 10*
(Low Flow) D 16.00 144 0.144 201.1 2011 X 10%
E 16.79 156 0.156 221.4 2.214X 107
‘ F 18.47 184 0.184 267.9 2679X 107

O




G 20.16 198 [ 0198 3192 3.192X 107
H 21.84 210 0.21 374.6 3.746 X 10-*
] 23.53 216 0.216 434.8 4348 X 107
K 2521 220 0.22 499.2 4992 X 107
L 26.00 224 0.224 530.9 5.309 X 10

:: Mass
! Flowrate
| Mass Added Added
E Volume | Time (t) Q)
| Trials (M) (M2)
| ) | (m/s)
'[ (Kg) (Mx 3)
! (M2/p) (Volume/Time)
5 (Kg)
HIGH FLOW 1 2.00 6.00 0.006 9.71 6.179 x 10*
2 4.00 12.00 0.012 26.57 4.516 x 10
Average 5.348 x 10**
LOWFLOW 1 2.00 6.00 0.006 23.71 i 2.531 x 10%
2 4,00 12.00 0.012 53.60 2.239x 10
Average 2.385x 10

10
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Aourer 100D

$mg a): K3+ H seC

?'/5

4
Rovorate, & = _\_{9_.' 0004 = m

Tme 333~

oﬁ/ arerng @ z o SBM‘Q = -?-Qaﬁng?*

> at -
= [o? 238 10~ " mso@’




Theoretical
Actual
Tap # Velocity Actual Total Percent
Piezo Actual Velocity
or Vi Head Difference
metric Area Velocity Head
Trial | Section (Sqrt (1.007- THa Of TH from
head A Va VHa
# | locatio (h*9810/810) (VHat+h) Tap# A
h (m?) (Q/A) (Va*/2g)
n *2g)
{m) {m/s)
(mm) (m) (%)
(m)
(m/s)
A 0258 | 5309x 10* | 1.007 1.007 0.0517 0.3097
B 0248 | 4227x10* | 1.265 3.860 0.0816 0.3296 27.7442
C 0.166 | 2.659X 10% | 2.011 4.063 0.2062 0.3722
(’“ D 0.034 [2011X10*] 2659 4370 0.3604 0.3944
[
E 0.066 | 2.214X 10* | 2415 4.297 0.2974 0.3634
1 F 0.128 | 2.679X10* | 1.99 4.154 0.2031 0.3311
G 0.162 | 3.192X 10 | 1675 4.072 0.1431 0.3051
H 0.188 [3.746 X 10° | 1428 4.009 0.1039 0.2919 - i
J 0202 |4348X10° | 1230 3.975 0.0771 0.2791 T
K 0214 [4992Xx10¢ | 107 3.945 0.0585 0.2725
L 0220 | 5309X 104 | 1.007 3.930 0.0517 0.2717
T A 0242 | 5309X 104 | 0.449 2.016 0.0103 0.2523 )
B 0232 [4227X 10 | 0.564 3.900 0.0162 0.2482 2.5710
2
C 0200 | 2.659X 10* | 0.897 3.980 0.0410 0.2410
D 0.144 [2011X10* | 1.186 4.116 0.0717 0.2157

12




E 0.156 |2.214X 10 1.077 4.087 0.0591 0.2151
F 0.184 | 2.679X10*% | 0.890 4.019 0.0404 0.2244
G 0.198 | 3.192X 10* | 0.747 3.985 0.0284 0.2264
H 0.210 {3.746 X 10| 0.637 3.955 0.0207 0.2307
J 0.258 | 4.348X10* | 0.548 3.940 0.0153 0.2313
K 0.248 | 4.992 X 107 0.478 3.930 0.0116 0.2316
L 0.166 | 5.309 X 10 0.449 3.920 0.0103 0.2343

13
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afampt& Calcu.tal:l Pf'ﬁ -fbr Tab 4{5; ‘f"-' Rexomerafc, Resplts |

P?ezomernc head, W= o248 mms= O 288 m

Maumeter = B> M
Area = Q w Co)*- 3«:9 (zw) G2 vH

=) & mx;o m>
Pmm-cabfaé (E.por{ﬁal:lr 5384 x10”* m¥e-

bo, hemigl Velodlty) Va = Q- 5 88ux107" <[7:845 mjs,

. A haamaio™
- stum.?wd) Va= Vb at Tap# A ( Ve=Theoreheal wwuc'fta)
o Tap#hP, Vo = Vi = 12 00F mfs

%% Thearetal velociy, W = d /+00 ?—Eh, (36’!0_)_))(3(9
9810

1 —teernowl eguah on)
&) Vb - \(booa 0-24% X8 IO\ X 9-8 |

_ | agw /|
[W: 580 mig
. 2 ,
Achal V‘e(oga head, VHO. = _\_/'_qf: - 1268 =|0-0316 MJ
29 axa8|
Petual Total Head « Va_-+h or VHath
% S
= }aeS -+ 0.p48 = |0-3898 m |
%98l

b ditterence rom Top# 4 = (]

< 0.3296= 0&58 x:oa
(K18
= [23 744/, )




B Pressure Tap i
Pressure Head Velocity Head
Tap # Distance
(m) (m)
(m)

A 0 i 0.258 1 0.0517
i B o -

B 0.02 0.248 [ 0.0816

C | 0.032 0.166 0.2062

Y -

D 0.046 0.034 0.3604

E 0.061 0.066 0.2974

F 0.083 0.128 0.2031

G | e 0.162 0.1431

H 0.172 0.188 "~ 0.1039 |

| I 0.239 0202 0.0771 E

K 0321 il i 0214 0.0585

L 0423 0.220 0.0517

Pressure Tap Distance-Sample Calculation:

Point A (Reference): 54 mm = 0.054 m (0 m from A)
Point B: 34 mm
Distance from point A to Point B: 54-34 = 222mm =0.02 m

15
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Pressure and Velocity Head (m)
[~—]
(3%

0.15
0.1
0.05 & Ty
0
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

Pressure tap Distance (m)

—&— Pressure Head(m) —&— Velocity Head (m)
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Pressure Tap
Distance Pressure Head Velocity Head
Tap #
(m) (m) (m)
A 0 0.242 0.0103
B 0.02 0.232 0.0162
C 0.032 0.200 0.0410
D 0.046 0.144 0.0717
E 0.061 0.156 0.0591
F 0.083 | 0.184 0.0404
G 0.12 [ 0.198 0.0284
H 0.172 0.210 0.0207
| e
J 0.239 0.258 0.0153
K 0.321 0.248 0.0116
L 0.423 0.166 0.0103

18
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SOURCES OF ERROR:

There can be many sources of eggl that could have contributed to the percentage of error in the
experiment. One erro '.analy was human or personal error, while recording the piezometric
head readings. This is because, the reading must be accurate, and the observer’s eyes must be
perpendicular to the scale to ensure the readings are pwg;gThc readings could have been
misinterpreted. Also, another error could have occurred while recoding the time for the wce_ight

scale to come back to its position. The stopwatch could either have started or stopped, either

earlier than expected or could have been delayed. These account for personal erro

Another error encountered was that the group members were not familiar with the equipment

during the first couple of trials. This can also negatively affect the efficiency of the experiment

and contribute to the amount of error in the experiment. The group performed only 2 trials for,
each flow, and so if there were more than 2 trials taken, it might have reduced the percentage of

CIror.

21



CONCLUSION;

In this experiment, a gravimetric bench and a Bernoulli apparatus was used to verify the validity
of Bernoulli’s Theorem. The results in the experiment verify and agree with the Bernoulli
Theorem as it can be clearly seen form the data tables that as the pressure decreases, velocity

increases. Same is true for the Bernoulli theorem, according to which the relation of pressure and

velocity is inversely proportional.

According to table 4-Piezometric Results and calculations, percent difference of TH from Tap#
A was calculated, assuming Tap# A to be the reference point. The percentage errors obtained
were 27.74% for high flow and 2.57% low flow. As explained in sources of error section, there
could be numerous reasons for this error, and they could have been minimized if more trials were

performed.

Nonetheless, this experiment was successful the Bernoulli equation was put to test and was

validated withi e experimental limits.

22
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1. Objective: /
To check how is Bernoulli equation valid for the flow of water in a ventury which is the
tapering circular conduct.
2. Overview:
When the fluid is moving through a duct with a velocity V and in a uniform area A, then
the volume flow rate is defined as:
Q = A*V, and the mass flow rate can be defined as: m' = pAV
When The area isn’t unformed we should integrate the area where the fluid is passing:
Q=fVvda
In this case, we assume that the area is uniform and deal with the mean velocity, where
this assumption can’t be taken as a real state it is just the ideal case.
The continuity equation:
For steady state flow: EQUATION OF CONTINUITY
pin Vin Ain = pout Vout Aout
For incompressible flow (constant p):

Vin Ain = Vout Aout

The Bernoulli Equation:

21+ﬂ+22+-'£+1'5~ ‘ 2
Yy 1 4 2g
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3. Apparatus:
e Hydraulics Bench
e Bernoulli Equation Apparatus

4. Procedures:

o Open the valve at certain openings
o Record the reading of the flow rates at hl%am{kﬂv/_(u‘t’e/smth the olume
method

o Take the reading of piezometer head at all sections

5. Data and Report presentation:

e Table 1 flowrates measw sl

hghows 72 N asa | oassrewr  oooomsre WY
hghfowz /2 \ sem _ omsemas 0000119617 _
Average Jrieds R _ 0325598086 0.000125598
owlow1 | 2] 1601 0120921924 _ 0000120922
lowflow2 =\ 4 / 2756 0.072463768 0000072463768
Average v 0.098692846 0.000065360546

Where the working fluid is water with a density of 1000 kg/m”3

Using continuity equation, m = pQ, Q= Y

Getting the velocity at the first tap using continuity, so

For high flow rater Q= 0.000125598 = AV, Area of tap A = 0.0005309 m?
So, V = 0.2365 m/sec assuming that the actual and theoretical velocity at this section is

the same



«<

For low rate by the same concept, V= 0.18@5&

¢ Getting the theoretical velocity at the rest of the section using the Bernoulli

equation by taking tap A as reference.

Neglecting the potenual head (

Therefore:

High flow f +— = 0.3178555

Low flow + g = 0.3167631523

By substituting with the head of pressure
We get the velocity at each section the theoretical velocity
Getting the actual velocity using the continuity equation since the Q is constant
e For high flow, 0.000125598= AV

e For low flow, 0.000065360546= AV

By this, we get the actual velocity at each section



Trial

Tap

6. Results:

A{mm)

Va (m/sec)

0. 0236575789 |

Vth (m/sec)

Vha (m)

0236575789 0002855515 0;

Th? (m)

diffrence of
ictat head

from tap %

4227

0.297132718

0.392387697

2l J.'nr

I

2658

50 0472350508

1153742431 0.0113¢

201.1

0.624554948

1.747789491

~0.181901474 12.28

2214 0

| 0.567289973

1.643766439 o

o s

8170196415981 921820041

0236

267.9

" 0.468824188

1.266636532

0.01 IZIMBB

&24?21#038

4.751732086

0252

—

| 1.136119758 0007
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9. Ceonclusions:

Based on the results, an error estimate was made to determine the Bernoulli reliability; in
the table above, the maximum error is less than 5%, indicating that the Bernoulli equation
is reliable.

Bernoulli's equation is valid for ideal fluids that are incompressibl

viscous, and subjected to conservative forces.

Since airflow is compressible and it is not possible to follow density changes to quantify
the actual pressure change, Bernoulli's equation cannot be used to predict the amount of
curvature of the ball.

The Bernoulli equation should onty be applied when ALL of the following conditions are
met: The Bernoulli equation can only be applied along a flow line, i.¢. between points on
the SAME flow line. mixed jets, pumps, motors, and other areas where turbulent or

mixing fluids are present
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Objectiver,
1. Use the apparatus to study the effect of area of the flow velocity and fluid pressur

2. Use the Bernoulli's equation to compare the behavior of ideal and real fiuid e_‘

Introduction

In a fluid system, with factors such as airflow and current, and the increase in flow
velocity, the pressure produced by fluid will likely decrease. Daniel Bernoulli dISC

this principle in 1738, and thus, is called the Bernoulli's Principle. Thefcontent
Bernoulli's principle states that when an incompressible fluid flows steadity’in a duct,
with the increase in flow velocity, the static pressure of the fiuid will decrease. Inversely,
with the decrease of flow velocity, the static pressure of fluid will increase. However, the

total magnitude of static pressure and kinetic pressure of fluid is constant.

Considering flow at any two positions on the central streamline of the

Bernoulli's equation may be written as

2
2g 7 28 v

Bernoulli's equation proves that the sum of the velocity he ressure head

(p/y), and elevation (z) are constant along the central stream the case of this lab,
the tube is horizontal so z1=z2, and the pressure heads (h1= p1/y) and (h2 = p2/y) can

be measured from common data so that Bernoulli's Equation simplifies as well.




Equipment

- Hydraulic bench with Bernoulli apparatus

- Stopwatch

Procedure

1. Attach the !pparatu

2. Turn on the paWwer supply to run the pump and adjust the flow rate control valve until
water level in all the manometers is at readable range.

3. Place stop plug in basin

4. Note the time required to fill the basin with specific amount of water

5. Remove the stop plug to drain out all the water from the water

6. Place the dynamic pressure probe with the static pressure port and measure the

manometer data from both of the probes 7

9. Now place the dynamic pressure probe with next static pressure probe and measure -
e —— ———— .

the manometer data from the probes t\) O
—

10. Repeats the above steps for measuring data from all the manometer probes
11. Determine which set of data is higher flow and lower flow by analyzing probes

12. Turn off the pump and set off the power supply

2D
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Calculations and Analysis

Calculations:
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Sources of Error

Calculated in Percentage Difference from THa (m) from given Tap #, du_e td
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Conclusion

In this experiment,with the measurement of the static head, the relationship
between the static head and the keltic head is existing according to Bernoulli's
equation.

The aim of this experiment was to discuss the behavior of ideal and real fluid and
on the basis of the test result it can be concluded that the experiment was
successful because there is difference in measured and theoretical values. This
is because of the friction losses in the real fluid; ideal fluid does not have friction
losses. From the experiment it can be concluded that with decrease in area of

flow there is an increase in velocity and decrease in the flow pressure of the fluid.






