Department of Civil Environmental and Geomatics Engineering

Florida Atlantic University

Course Syllabus


	1. Course title/number, number of credit hours


	Applied Hydraulics  – CWR  3201C
	3 credit hours


	2. Course prerequisites, corequisites, and where the course fits in the program of study



	Prerequisites: , EGN 3331 Strength of Materials; MAP 2302 Differential Equations OR MAP 3305 Engineering Math 1

	3. Course logistics



	Term: Spring 2014
This is a classroom lecture course with lab.
Class location and time:  M-W 8:00-9:20 AM, FL 427 (Lecture) -  M: 2:00-3:50 PM, EG 262 (Lab) 
Exams will be given only at the scheduled times and places.  No make-ups, except in documented emergencies.  15-minute quizzes are randomly given throughout the semester.    


	4. Instructor contact information



	Instructor’s name

Office address

Office Hours


Contact telephone number

Email address
	Dr. Panagiotis D. Scarlatos, Professor

Engineering West, Bldg. EG-36, room 218
M-W 11:00 AM  – 2:00 PM
561-297-0466
pscarlat@fau.edu 


	5. TA contact information



	TA’s name

Office address

Office Hours


Contact telephone number

Email address
	TBA
Engineering West (EG-36) Bldg.
TBA
N/A

TBA


	6. Course description



	Fundamental properties of incompressible fluids; hydrostatics and fluid motion in closed conduits and open channels; potential flow; boundary layers; preliminary design of hydraulic structures. Laboratory included.



	7. Course objectives/student learning outcomes/program outcomes



	Course objectives
	I. Introduce students to the fundamental concepts of fluid   properties hydrostatics, fluid flow in closed conduits and open channels, and basic hydraulic structures.

II. Establish student’s understanding of fundamental principles applied in the analysis, design, modeling and operation of hydraulic systems. 

III. Develop students’ ability to solve problems involving mass continuity, momentum and energy balances. 

IV. Develop student’s ability to relate theory in hydraulic engineering to real life applications. 

V. Prepare students for engineering work in design and management of hydraulic systems.

 

	Student learning outcomes

& relationship to program/ ABET a-k outcomes
	A. Ability to understand and use the various units of measure and basic fluid mechanics concepts to analyze incompressible fluids at rest or in motion (a, b, c, d, e).

B.  Ability to analyze and solve problems involving hydrostatic pressure and buoyancy forces (a, b, c, d ,i, k).

C.  Ability to understand and apply integrated mass continuity and energy/ momentum balance equations to analyze, model and solve problems involving water movement in pressurized pipe systems (a, b, c, d, e, i, k).
D.  Ability to understand and apply mass balance and momentum equations to analyze, model and solve problems involving water motion in open channels (a, b, c, d, e, i, k).

E.  Ability to understand, apply and communicate hydraulic principles to design and model simple hydraulic systems and structures (c, d, e, f, g, h ,i, j, k).


	8. Course evaluation method



	Two Mid Term Exams:                                15%+25%
Final Exam:                                                             35%

Homework/Labs-Projects/Quizzes:   10%+10%+5%

	Note: The minimum grade required to pass the course is C.



	9. Course grading scale



	There are not any fixed criteria for the grading scale. The overall student’s performance as related to course objectives and outcomes is evaluated and considered during grading.


	10. Policy on makeup tests, late work, and incompletes



	Makeup tests are given only if there is solid evidence of a medical or otherwise serious emergency that prevented the student of participating in the exam. Makeup exam should be administered and proctored by department personnel unless there are other pre-approved arrangements.  There will be no make-up quizzes.
Late work is unacceptable.

Incomplete grades are against the policy of the department. Unless there is solid evidence of medical or otherwise serious emergency situation incomplete grades will not be given.



	11. Special course requirements



	None


	12. Classroom etiquette policy



	University policy requires that in order to enhance and maintain a productive atmosphere for education, personal communication devices, such as cellular phones and laptops, are to be disabled in class sessions.
Students walking out the classroom during lecture are not allowed to return except for medical conditions.


	13. Disability policy statement



	In compliance with the Americans with Disabilities Act (ADA), students who require special accommodations due to a disability to properly execute coursework must register with the Office for Students with Disabilities (OSD) located in Boca Raton campus, SU 133 (561) 297-3880 and follow all OSD procedures.


	14. Honor code policy



	Students at Florida Atlantic University are expected to maintain the highest ethical standards. Academic dishonesty is considered a serious breach of these ethical standards, because it interferes with the university mission to provide a high quality education in which no student enjoys unfair advantage over any other. Academic dishonesty is also destructive of the university community, which is grounded in a system of mutual trust and place high value on personal integrity and individual responsibility. Harsh penalties are associated with academic dishonesty. See University Regulation 4.001 at www.fau.edu/regulations/chapter4/4.001_Code_of_Academic_Integrity.pdf


	15. Required texts/reading



	1. “Concise Hydraulics” by Dawei Han, www.bookboon.com (2008)

2. “Fundamentals of Hydraulic Engineering Systems” by  R.J. Houghtalen, A.O. Akan & Ned  H.C. 

       Hwang. Prentice Hall, 4th Edition.

3. You are required to purchase an i<clicker remote through the bookstore for in-class participation and voting by January 10th, 2014. 


	16. Supplementary/recommended readings



	1.  EPANET by US EPA – Software & User’s Manual.

2.  HEC-RAS by US Army COE – Software & User’s Manual.

3.  F.E. Supplied Reference Handbook; 
4.  Lecture Notes; Laboratory Manual.


	17. Course topical outline, including dates for exams/quizzes, papers, completion of reading



	Date
	Topic

	January          06
                          08
	Introduction; Fluid properties, Units; Definitions.

Density, viscosity, surface tension, elasticity.

	January          13    
                          15                                
	Absolute and gage pressure; Manometers; Hydrostatic pressure.
Hydrostatic forces; Buoyancy; Dimensional analysis and similitude 

	January          20       

                          22
	M.L. King Jr. Holiday 

Characteristics of pipe flow; Reynolds Number; Energy head; Frictional losses.

	January          27
                          29             
	Empirical formulas for frictional energy loss; Local energy losses.

Pipelines and pipe networking.

	February       03
                          05
	Unsteady flow in pipes; Hydraulic hammer.

Computer simulation of pipe network systems.

	February       10
                          12
	Computer simulation of pipe network systems (EPANET).

Mid-Term Exam I

	February       17
                          19
	Water pumps; Centrifugal pumps; Propeller pumps; Jet pumps.
Open channel flow; Classification of flows; Uniform flow.

	February       24
                          26
	Hydraulic efficiency; Specific energy; Alternate depths

Channels of variable width and depth. 

	March             03
                          05
	Spring break
Spring break

	March            10
                          12
	Hydraulic jump; Specific force; Sequent depths.

Gradually varied flow; Classification of surface profiles.

	March             17
                          19                           
	Mid-Term Exam II
Computation of water surface profiles.

	March             24
                          26                             
	Computer modeling; HEC-RAS.
HEC-RAS Applications.

	March             31
April                02
	Rapidly varying flow; Surge wave.
Differential form of: conservation of mass and momentum equations.

	April                07           
                          09
	Potential flows; Potential and streamline functions.

Boundary layer; Laminar sub-layer; No-slip condition; Velocity profiles.

	April                14 

                          16
	Reservoirs; Gravity and arched dams; Dam appurtenances; Weirs.
Hydraulic measurements: Pitot tubes; Venturi meters; Weirs; Parshall flumes.

	April                21
                          23
	Review.
Review.

	April                28
                          30
	………………………………………….

Final Exam (7:45 AM to 10:15 AM)


	Lab Schedule



	Monday -  2:00 PM to 4:20 PM

Laboratory EG 152

	Week of:
	Topic
	Location

	Mon Jan 06
	Laboratory Procedures & Safety, Lab Reports.
	Hydraulics/Fluids Lab

	Mon Jan 13
	Density and Viscosity Measurements. 
	Hydraulics/Fluids Lab

	Mon Jan 27
	Pressure Measurements; Manometers. (Lab Report #1).
	Hydraulics/Fluids Lab

	Mon Feb 03
	Fluid Circuit System; Pipe Flow.
	Hydraulics/Fluids Lab

	Mon Feb 10
	Fluid Circuit System; Pipe Flow. (Lab Report #2).
	Hydraulics/Fluids Lab

	Mon Feb 17
	Computer Simulation (EPANET).
	Computer Lab

	Mon Feb 24
	Computer Simulation (EPANET) (Lab Report #3) .
	Computer Lab

	Mon Mar 10
	Open Channel; Normal & Critical Depths.
	Hydraulics/Fluids Lab

	Mon Mar 17
	Open Channel; Hydraulic Jump (Lab Report #4).
	Hydraulics/Fluids Lab

	Mon Mar 24
	Computer Simulation HEC-RAS
	Computer Lab

	Mon Mar 31
	Computer Simulation HEC-RAS
	Computer Lab

	Mon Apr 07
	Computer Simulation or Field Trip
	Computer Lab or TBA

	Mon Apr 14
	Oral Presentations/Discussions – (Lab Report #5)
	Computer Lab

	Mon Apr 21
	Review
	FL 427
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