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Quality and Development Center

Course Description/ Faculty of Engineering

Department of Civil Engineering

1. Instructor/ Coordinator
Name: Saad AlAyyash
Office Hours: TBA
Office No. and Phone: 5224
Email: saad.a@aabu.edu.jo
Teaching Assistant (if any): N/A

2. Course Information
Level: 3 Course Title: Hydraulics Course No.: 704362

Class Time: Prerequisite / Co-requisite:
Sun and Tue 10:00-11:30 Fluid Mechanics (704361)

Study Hours: Semester: 2 Academic Year 2023/2024
Type of teaching: X Face to face (] Blended ([J2:1 [[11:1 [J1:2)  [1 Online

Course Type: Theoretical

3. Textbook(s)
Title Fundamentals of Hydraulic Engineering Systems
Author Robert J. Houghtalen, A. Osman Akan and Ned H. C. Hwang
Publisher Pearson Education Inc.
Year 2017
Edition 5th
Textbook Website

4. References (books and research published in periodicals or websites)
Engineering Fluid Mechanics, Clayton T. Crowe, Donald F. Elger, Barbara C. Williams
and John A. Roberson, 9th edition, 2009, John Wiley & Sons, Inc.

EPA Net 2.2 (US EPA) Application for Modeling Drinking Water Distribution Systems.
https://www.epa.gov/water-research/epanet

5. Course Description
Steady flow through pipes and head loss calculation. Power transmission through pipes. Water
distribution systems and the hydraulic analysis of water networks (with a computer application).
Unsteady flow through pipes and the analysis of water hammer. Pumps and pumping systems,
open channel flow.
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https://web2.aabu.edu.jo/nara/reg/MatProgram/mat_program_main.jsp
https://www.epa.gov/water-research/epanet

6. Course Outcomes (CQO's)
Upon successful completion of the course, student will be able to:

CO#

Introduce the students to the fundamental of hydraulic engineering and understand
the concepts of hydraulic Engineering

Analyze and design of pipes, open channels and pipe networks

Develop the fundamental practical and theoretical principles governing the
solution of pipe flow and open channel flow problems encountered in practice.
Use computer software for the analysis and design of pipe networks

7. Course Contents
Week # Topic Text Book

Chapter

Introduction
Review the fundamentals of fluid mechanics.
Water Flow in Pipes
Introduce the basic principles of water flow in pipes;
Loss of head pipe due to friction;
Loss of head in various fittings and transitions;
Equivalent pipe methods.
Pipeline and Pipe Network
Pipelines connecting two reservoirs;
Negative pressure scenarios;
Branching pipe systems and pipe networks;
Water Hammer phenomenon in pipeline.
Water Pumps
Theory, analysis, and design aspects of water pumps pump;
Selection and design consideration.
Open Channels water Flow
Introduce the water flow in open channel;
Uniform flow and varied flow;
Hydraulic jumps.
Hydraulic Structures
Weirs, Culverts, Spillways.
Computer application in pipe design
EPA Net software.
15-16 Final Exam Period

1

8. Teaching and learning Strategies and Evaluation Methods

Evaluation
/Measurement Learning Activities Teaching Strategies

Method
Discussion and | Teaching methods will be | Lecture presentation with | SO2
problem composed of a series of calculation questions and
solving mini lectures interrupted discussions that will allow
with frequent discussions | the students to reflect and
and problems solving think in more depth about
what they learned.

Exams and Closed and open book tests | Structured Problem-
Quizzes solving

Assignments Homework Active learning process
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9. Assessment
Distribution of grades Assessment Time Methods Used
20% During semester Homework, Quizzes and projects
30% 7" week Mid-term Exam
50% Final Exam Period Final Exam

10. Program Educational Objectives (PEOs)

Professional:

Attain a position in civil engineering or related field,

Technical:

Be recognized as competent professionals as demonstrated by the completion of
professional licensure or specialized certification,

Personal:

Participate in ongoing personal and professional growth and learning as demonstrated by
completion of advanced degrees or through other forms of continuing education,
Societal:

Contribute to society or the profession through involvement in professional
organizations or other service activities.

11. Student Learning Outcomes for the Program. (SO’s)
SO's | Wt. Engineering Student Learning Outcomes for the Program

An ability to identify formulate and solve complex Engineering problems by
applying principles of / engineering, Science, and mathematics.

An ability to apply Engineering design to produce solutions that meet specified
needs with considerations of public health, safety, and welfare, as well as global,
cultural, social, environmental, and economic factors.

An ability to communicate effectively with arrange of audiences.

An ability to recognize ethical and professional responsibilities in Engineering
situations and make informed judgments, which must consider the impact of
Engineering solution in global, economic, environmental, and societal contexts.
An ability to function effectively on a team whose members together provide
leadership, create a collaborated and inclusive environment, establish goals, plan
task, and made objectives.

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

An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies.

12. Mapping between Student Outcomes and Program Educational Objectives
SO1 SO2 SO3 SO4 SO5 SO6 SO7

PEOL1 v
PEO2 v
PEO3
PEO4
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