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Course Objectives : 
 To introduce the students to various hydraulic engineering problems like open channel flows 

and hydraulic machines. And also  

 To understand the basic properties of the fluid. 

 At the completion of the course, the student should be able to relate the theory and practice of 
problems in hydraulic engineering.  

 

UNIT I FLUID PROPERTIES AND FLUID STATICS      9 Hours 

Fluid – definition, distinction between solid and fluid - Units and dimensions - Properties of fluids - 
density, specific weight, specific volume, specific gravity, viscosity,   compressibility, vapour 
pressure, capillarity and surface tension - Fluid statics - Concept of fluid static pressure, absolute and 
gauge pressures - Pressure measurements by manometers - Forces on planes - Centre of pressure  - 
Buoyancy and floatation. 

UNIT II FLUID KINEMATICS AND DYNAMICS 9 Hours 

Fluid Kinematics - Classification and types of flow & velocity field and acceleration - Continuity 
equation (one and three dimensional differential forms) - Stream line-streak line-path line - Stream 
function - Velocity potential function & flow net - Fluid dynamics - equations of motion -Euler's 
equation along a streamline  - Bernoulli's equation – applications - venturi meter, orifice meter and 
Pitot tube - Linear momentum equation  - Application to pipe bend. 

UNIT III FLOWS 9 Hours 

Definition and differences between pipe flow and open channel flow - Types of Flow & Properties of 
open channel - Velocity distribution in open channel - Steady uniform flow: Chezy equation, Manning 
equation - Best hydraulic sections for uniform flow - Dynamic equations of gradually varied flows - 
Types of flow profiles -&Classifications - Computation by Direct step method and Standard step 
method - Hydraulic jumps – Types Rapidly varied unsteady flows 

UNIT IV PIPES 9 Hours 

Loss of Energy due to friction - Laminar Flow through circular Pipe.(Hagen equation) - Laminar Flow 
Between  the parallel Plates - Darcy’s weisbach equation for loss of head due to friction in pipe - 
Minor losses - Pipes in series and Parallel - Compound pipe,  Equivalent  pipe &flow through parallel 
pipes. 

UNIT V PUMPS 9 Hours 

Classification of Pumps - Centrifugal pumps - Work done - Minimum speed to start the pump -  NPSH 
- Multistage pumps  - Characteristics curve - Reciprocating pumps – Negative slip - Indicator 
diagrams and its variations - Air vessels - Savings in work done 



Course Outcomes: 
At the end of the course students will be able to understand 

 Get a basic knowledge of fluids in static, kinematic and dynamic equilibrium. 

 To solve problems in uniform, gradually and rapidly varied flows in steady state conditions. 

 Understand the principles, working and application of turbines. 

 Understand the principles, working and application of pumps. 

Text Books: 
1. Modi P.N and Seth "Hydraulics and Fluid Mechanics including Hydraulic Machines", 

Standard Book House New Delhi, 2009. 
2. Rajput.R.K. “Fluid Mechanics", S.Chand and Co, New Delhi, 2008.  
3. Bansal.R.K., “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications Pvt. Ltd., New 

Delhi, 2013. 
 

Reference Books: 
1. Jain.A.K.., "Fluid Mechanics" (Including Hydraulic Machines), Khanna Publishers, Twelfth 

Edition, 2016.  
2. Subramanya.K “Fluid Mechanics and Hydraulic Machines", Tata McGraw Hill Education 

Private Limited, New Delhi, 2010. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


