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1. Introduction to open channel flow 

1.1 Types of flow 

1.2 Best (economic) hydraulic sections

1.3
Specific energy

1.4 Critical depth 

1.5
Hydraulic jump 

2. Dimensional Analysis and Models & Similitude 

2.1
  Introduction

2.2 Hydraulic models and Similitude 

3. Boundary layers
3.1   Laminar Boundary layer

3.2  Turbulent Boundary layer

3.3   Drag and lift forces

4. Laminar and Turbulent flow
4.1 Analysis of laminar flow through pipes and porous media

4.2 Turbulent flow 

4.3 Velocity and shear stress distribution

 5. Flow through pipes 

5.1 Energy and pressure gradient line,

5.2 hydraulically smooth and rough pipes

5.3 Series, parallel and branching pipes, 

5.4 Pipe Network Analysis

5.5 Unsteady flow in pipes (water hammer analysis),

5.6 Tensile Stress in pipes
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Course Objectives

o The aim of this course is to fumillee the students with pipe flows, flows in pipe
networks, free-suuface lows, applications of physical modellng, and fundamentals o
water hammer analysis.

Competences to be
Acquired/Course:
level competences

« Abiliy to analy=e and design piping systems, including water distribution
systoms,Abiliy 10 analyze and design open chanel flow facilities, ncluding
conveyance, systems, hydraulic jumps and backwater curves Be familiar with
Iydraulics and design of pump stations, Familiarity with the design and analysis of
culvers.

Laboratory

o Abiliy 1o identify various pieces of hydraulic equipment such as pumps, valves, pipe.
sizes and material of consiruction, Abiliy 1o operate hydraulic equipment such as
pumps, valves and meters, Ability to conduct hydraulic experiments; and 10 collect,
analyze and interpret collected data, Ability 10 use computer o solve complex
ydraulic problems.

Course Description

= Open channel flow: definition, elements of flow, computation.

« Energy and momentum principles in open channel flow: speific ¢ nergy and specific
force, crtical flow, Channel ransitions, hydraulic jump.

_ Hydraulic models: dimensional analysis and hydraulic similitude.methods of

165

Tnvestigation on scale models, model bulding.

« Closed-conduit flow: head loss cquation, energy and pressure grade lines, laminar
flow in pipes.

« Network design and analysis. Hydraulic machines: pumps and turbines.

« types, velocity riangles, work done, efficiency, specific speed, and performance.
characteristics.

« Pump—pipe systems.

_Introduction to water hammer analysis.
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‘Chapter One: Open Channel Flow.
10 Types of Flow in Open Channel
1.1 Uniform Flow in Open Channel
1.2 Channel of Efficient Cross-section
1.3 Energy & Momentum Principles in Open Channel Flow
1.4 The Hydraulic Jump.
Chapter Two: Dimensional Analysis and Similitude
2.1 Dimensional Analysis
222 Dimensional Homogeneity
2.3 Methods of Dimensional Analysis
2.4 Model Analysis & Similitude
Chapter Three: Closed Conduit Flow
3.1 Pipe Friction Formula, Laminar & Turbulent Flow
3.2 Pipes in Serics, Parallel and Branching pipes
33 Network of Pipes.
3.4 Introduction to Water Hammer Analysis
Chapter Four: Hydraulic Machines
4.1 Pump Types.
42 Turbine Types
4.3 Head on pumps and turbines
4.4 Specific Speed of pumps and turbines.
4.5 Performance of pumps and turbines

46 Cavitation
Pre-requisites | Hydraulics | CEng2 151
Semester | Vear IT, Semester IT
Status of Course | Compulsory
Teaching & | Lectures, tuiorials Lab.
Leaming Methods
Assessment/Evaluat |+ confimuous assessment S0%
ion& Grading |+ lab. Report 10%
System - final examination 40%
ATl students are expected 10 abide by the code of conduct of students and the
Senate Legislation of the University throughout this course. Academic dishonest
Coursepolicy | including cheating, fabrication, and plagiarism will not be tolerated at any stage

during your studies and will be reported to concemed bodies for action.
While team work is highly encouraged, dependence and copying ones work and





Tentative Assessment


  Cont. assessment-------25% 


   Lab report ----------- 15% 


   Assignment ----------10%


   Final exam ------ ---- 50%                                                                                                                     











