
Course Type Course Code Name of Course L T P Credit 

DC NCEC306 WATER RESOURCES ENGINEERING - II 3 1 0 4 

Course Objective 

To familiarize the students with the basic concepts of open channel flow and irrigation engineering. 

Learning Outcomes 

Upon successful completion of this course, students will be able to:  

 Understand open channel flows, including the underlying principles and analyze flow characteristics 

 Perform flow computations for both uniform and non-uniform flow conditions 

 Know the different types of irrigation systems and design procedure of canals. 

 

Unit 

No. 
Topics to be Covered 

Lecture + 

Tutorial 
Learning Outcome 

1 

Introduction: Principles of open channel flows, 

Classification of open channel flow, Energy and 

momentum equations, Specific Force, Energy-Depth 

relationships, Specific energy, Channel transitions.  

7L + 2T 

Know the basics of open channel 

flow, its features and behaviour in 

transitions 

2 

Uniform flow: Chezy’s and Manning’s Formulae, Normal 

depth, Critical depth, Velocity distributions, Shear stress 

distributions, Equivalent roughness, Uniform flow 

computations, Hydraulically efficient channel sections. 

8L + 3T 
Comprehensive understanding of 

Uniform flow and its analysis 

3 

Non uniform flow: 

Gradually varied flow: Introduction, Classifications and 

features of gradually varied profiles, Control sections, 

Computations of GVF. 

Rapidly varied flow: Introduction, Classical hydraulic 

jump, Sequent depth ratio, Energy loss, classification of 

jump, Characteristics of Jump, Computations related to 

jump, Jump as an energy dissipator 

10L + 4T  

Understand the concept of non-

uniform flow in open channel flow 

analysis 

4 
Spatially Varied Flow: Introduction, SVF with increasing 

and decreasing discharge 
4L + 1T 

Understand the concept of 

spatially varied flow, and its 

significance in open channel flow   

5 

Irrigation Engineering  

Water requirement of Crops: Introduction, types and 

methods of irrigation, Crop period and Base period, Duty 

and Delta.  

Irrigation appurtenances: Canal irrigation system, Lined 

and unlined canals, Channel slope stability, Design of 

irrigation canals, Regime channels, Kennedy’s theory, 

Lacey’s theory Dams and Spillways, Design of weirs on 

permeable foundation, Cross drainage structures. 

13L + 4T 

Basic understanding of the water 

requirement of crops, methods of 

irrigation and irrigation 

appurtenances 

Total 42L + 14T  

 Text Books:  

1. Subramanya, K. (2015), 4th edition, Flow in Open Channels, Tata McGraw Hill, India 

2. Garg, SK. (2005), 19th edition, Irrigation Engineering and Hydraulic Structures, Khanna Publishers. 

Reference Books: 

1. M. Hanif Chaudhry, (2008), Second Ed., Open-Channel Flow, Springer 

2. H. Chanson, (2004), The Hydraulics of Open Channel Flow: An Introduction, 2nd Ed., Elsevier Scientific 

Publications.   


