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	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	Hydromechnaics
	CE 371
	5 / FALL
	3+1
	4
	5
	


	Prerequisite Courses
	


	Type
	Compulsory

	Language
	English

	Coordinator
	Assoc. Prof. Niğmet Uzal

	Instructor
	Assoc. Prof. Niğmet Uzal


	Adjunct
	none

	Aim
	The course aims to teach the various characteristics of the flow in pipes and the general characteristics of open-channel flow

	Learning Outcomes
	The students will be able to,

· identify and understand various characteristics of the flow in pipes.  

· discuss the main properties of laminar and turbulent pipe flow and appreciate their differences.  

· calculate losses in straight portions of pipes as well as those in various pipe system components.  

· apply appropriate equations and principles to analyze a variety of pipe flow situations.  

· predict the flowrate in a pipe by use of common flow meters.  
· discuss the general characteristics of open-channel flow.  

· use a specific energy diagram.  

· apply appropriate equations to analyze open-channel flow with uniform depth.  

· calculate key properties of a hydraulic jump.  

· determine flowrates based on open-channel flow-measuring devices.  



	Course Content
	Flow in closed conduits, Laminar and turbulent flows. Friction factor in pipe flow. Pipe line system and networks. General characteristics and classification of open channel flow: pressure and velocity distribution. Continuity equation. Energy concept. Momentum principle. Uniform flow. Rapidly varied flow. Gradually varied flow. Design of non-erodible and erodible channels.




	WEEKLY TOPICS AND PRELIMINARY STUDY

	Week
	Topic
	Preliminary Study

	1
	Introduction, General Characteristics of Pipe Flow,
	The relevant chapter from the textbook

	2
	Laminar and Turbulent Flow Entrance Region and Fully Developed Flow,Head Losses in Pipes, 
	The relevant chapter from the textbook

	3
	Fully Developed Turbulent Flow, Laminar Flow in Pipes,Turbulent flow in pipes, Moody Chart
	The relevant chapter from the textbook

	4
	Flow in Single Pipes, Calculation of head losses, Calculation of discharge, Determination of pipe diameter, Determination of friction factor , Non-uniform Flow in Closed Conduits,
	The relevant chapter from the textbook

	5
	Pipeline Systems, Pipes in series, Pipes in parallel, Branching pipes, junctions, Network solutions: Hardy-Cross method, 
	The relevant chapter from the textbook

	6
	Hydraulics and operation of pumped discharge lines, Hydraulics and operation of gravity pipelines
	The relevant chapter from the textbook

	7
	Open-Channel Flow, General Characteristics of Open Channel Flow
	The relevant chapter from the textbook

	8
	Classification of open channel flows, Pressure distribution in open channel flows, Resistance in open channel flow, Chezy formula, Manning formula
	The relevant chapter from the textbook

	9
	Specific-Energy Concept and Critical Flow, Specific energy and alternate depth, Critical flow
	The relevant chapter from the textbook

	10
	Channel transitions and chocking problems, Rapidly Varied Flow, Specific Force Concept
	The relevant chapter from the textbook

	11
	Specific force and conjugate depth, Hydraulic jump
	The relevant chapter from the textbook

	12
	EPANET software that models the hydraulic and water quality behavior of water distribution piping systems
	The relevant chapter from the textbook

	13
	Design of Open Channels for Uniform Flow, Hydraulic efficiency of cross-sections,Design of non-erodible channels, Design of erodible channels
	The relevant chapter from the textbook

	14
	Project Presentations
	The relevant chapter from the textbook


	SOURCES

	Lecture Notes
	Lecture slides

	Other Sources
	Fundamentals of Fluid Mechanics, by Munson, Young, Okushi & Huebsch 

Additional Material:
Fluid Mechanics: Fundamentals and Applications, by Çengel & Cimbala  

Fluid Mechanics, by Frank M. White 

Fluid Mechanics Problems and Solutions, Joseph H. Spurk

Open Channel Hydraulics, Chow V.T., McGraw-Hill Inc.-Kogakusha Co., Tokyo, 1959

Open Channel Flow, French R.H., McGraw-Hill Inc., Singapore, 1987


	COURSE MATERIALS SHARING

	Documents
	 Lecture notes, slides 

	Quizes
	 Students will be given five quizes in the semester 

	Exams
	 2 Midterm and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Midterm
	2
	40

	Quizes
	5
	10

	Lab Reports
	3
	20

	SUB-TOTAL
	3
	70

	Contribution of Semester Study
	
	70

	Contribution of Final Exam 
	1
	30

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	50%

	Engineering 
	50%

	Social Sciences
	0%


	RELATIONSHIPS BETWEEN LEARNING OUTCOMES AND PROGRAM QUALIFICATIONS

	No
	Program Qualifications
	Contribution Level

	
	
	1
	2
	3
	4
	5
	

	1
	An ability to apply knowledge of mathematics and science on engineering problems.
	
	
	
	
	x
	

	2
	An ability to conduct civil engineering experiments and analyze and interpret the resulting data.
	
	
	
	
	x
	

	3
	An ability to design a system, component, or process in civil engineering context.
	
	
	
	
	x
	

	4
	An ability to recognize, formulate and solve complex engineering problems.
	
	 
	
	x
	
	

	5
	An ability to communicate efficiently.
	
	
	
	x
	
	

	6
	Ability to explain basic concepts in management, business, public policy, and leadership.
	x
	
	
	
	
	

	7
	An ability to act individually and to function in multi-national and multi-disciplinary teams.
	
	
	x
	
	
	

	8
	Knowledge on global and contemporary issues.
	
	
	x
	
	
	

	9
	An insight of ethical and professional responsibility.
	
	
	x
	
	
	

	10
	An ability to take part in life-long learning.
	
	
	
	x
	  
	


*Increasing from 1 to 5. 

	ECTS / WORK LOAD TABLE

	Activities
	Number
	Duration
(Hours)
	Total Work
Load

	Course Length (includes exam weeks: 16x total course hours)
	14
	3
	42

	Out-of-class Study Time (Pre-study, practice)
	14
	3
	42

	Quiz
	5
	3
	15

	Lab Reports
	5
	3
	15

	Midterm
	2
	10
	20

	Final Exam
	1
	20
	20

	Total Work Load
	
	
	152

	Total Work Load / 30
	
	
	152/30

	Course ECTS Credit
	
	
	5


