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Title of the Course: 

 
Fluid Mechanics and Hydraulic Machines 

Category: PC 
Semester: IV Semester  
Course Code: 24AMEC42T  
Branch/es: Mechanical Engineering 
 

Lecture Hours Tutorial Hours Practice Hours Credits 
3 - - 3 

 

Course Objectives:  
1. To impart the knowledge of fluid statics and kinematics. 
2. To gain knowledge on fluid dynamics. 
3. To understand the Hydro Electric power plant and importance of impact of jet on vanes. 
4. To familiarize about different types of turbines and their performance characteristics. 
5. To acquire knowledge on pumps and their performance characteristics. 
 

Course Outcomes: 
At the end of the course, the student will be able to 
1. Solve the problems on properties of fluids under static and kinematic conditions. 
2. Calculate the properties of fluids and losses in pipes under dynamic conditions. 
3. Calculate the force exerted by the jet on vanes at different positions. 
4. Solve the problems on performance parameters of different turbines. 
5. Calculate the performance of the different types of Hydraulic Pumps. 
 

Unit 1 Fluid Statics & Fluid Kinematics 10 
Dimensions and units: physical properties of fluids- specific gravity, viscosity, Newton's law of 
viscosity and surface tension vapour pressure - atmospheric gauge and vacuum pressure – 
measurement of pressure Piezometer, U-tube and differential manometers – Buoyancy (elementary 
treatment). 
Fluid Kinematics: Stream line, path line, streak lines and stream tube, classification of flows-steady & 
unsteady, uniform & non uniform, laminar & turbulent, rotational & irrotational flows. Equation of 
continuity for one dimensional flow. 
 

Unit 2 Fluid Dynamics & Closed Conduit Flow 08 
Surface and body forces –Euler’s and Bernoulli’s equations for flow along a stream line, Applications 
of Bernoulli’s equations- Measurement of flow: Pitot tube, Venturi meter and orifice meter. 
Momentum equation and its application on force on pipe bend. Vortex flow-Free and forced 
(Elementary Treatment). 
Closed Conduit Flow: Reynold’s experiment- Darcy Weisbach equation- Minor losses in pipes- pipes 
in series and pipes in parallel. 
  

Unit 3 Boundary Layer 08 
Introduction, momentum integral equation, displacement, momentum and energy thickness, 
separation of boundary layer.       
Hydrodynamic force of jets on stationary and moving flat, inclined, and curved vanes, jet striking 
centrally and at tip, velocity diagrams, work done and efficiency, flow over radial vanes. 
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Unit 4 Hydraulic Turbines 10 
Classification of turbines, impulse and reaction turbines, Pelton wheel, Francis turbine and Kaplan 
turbine-working proportions, work done, efficiencies, hydraulic design –draft tube theory- functions 
and efficiency. 
Performance of Hydraulic Turbines: Geometric similarity, Unit and specific quantities, characteristic 
curves, governing of turbines, selection of type of turbine, cavitation, water hammer. 
 

Unit 5 Hydraulic Pumps 11 
Classification of pumps. Centrifugal pumps: Working, work done – manometric head, losses and 
efficiencies, specific speed, pumps in series and parallel. Performance - characteristic curves, NPSH. 
Reciprocating Pumps: Working, Discharge, slip, ideal indicator diagram. 
 

Prescribed Textbooks: 
1. Fluid Mechanics and Hydraulic machines by Dr. R.K. Bansal latest edition November  2023 

2. Hydraulics and Fluid Mechanics including Hydraulic Machines by Dr. P.N. Modi and Dr. S.M. Seth 
latest edition January 2019 

 

Reference Books: 
1. D.S. Kumar, Fluid Mechanics and Fluid Power Engineering. Kotaria & Sons – 2013 edition 
2. D. Rama Durgaiah, Fluid Mechanics and Machinery. New Age International, 1st edition – 2002 
3. Banga & Sharma, Hydraulic Machines. Khanna Publishers. 

4. James W. Dally, William E. Riley, Instrumentation for Engineering Measurements. John Wiley & 
Sons Inc, 2nd edition – 2010 

 

Web Resources: 
1. https://www.youtube.com/watch?v=whCu4Xl3m98 

2. https://www.youtube.com/watch?v=DW4rItB20h4 

3. https://www.youtube.com/watch?v=GgVCTNCwfQk 

4. https://www.youtube.com/watch?v=GQHCnWl2U6I 

5. https://www.youtube.com/watch?v=LCzIk0VDVQc 
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24AMEC42T.1 3 2 2 2 - - - - - - - 2 2 

24AMEC42T.2 3 2 2 2 - - - - - - - 1 2 

24AMEC42T.3 3 2 2 2 - - - - - - - 2 2 

24AMEC42T.4 3 2 3 2 - - - - - - 1 2 2 

24AMEC42T.5 3 2 3 2 - - - - - - 1 2 2 
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