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For batches admitted in Academic Session 2020-21 

Fluid Mechanics and Hydraulic Machines 

Category Title  Code     Credit-4 Theory Paper 

Departmental  
Core-DC Fluid Mechanics and 

Hydraulic Machines 

120314/190314 L T P Max.Marks-50 
Min.Marks-16 
Duration-3hrs. 2 1 2 

 

Course Objectives: To make the students understand: 

1. Fundamentals of Fluid Mechanics, which is used in the applications of Aerodynamics,  
Hydraulics, Marine Engineering, Gas dynamics etc. 

2. And give fundamental knowledge of fluid, its properties and behavior under various  
conditions of internal and external flows. 

3. And develop understanding about hydrostatic law, principle of buoyancy and stability  
of a floating body and application of mass, momentum and energy equation in fluid flow. 

 

Course Pre-Requisite: 

Basic Mechanical Engineering. 

Syllabus 

Unit-I Properties of fluid: Pressure, density, specific weight, viscosity, dynamic and kinematic viscosity 
 

Fluid Static: Pressure variation with depth, pressure measurement, pressure on immersed surface centre 
pressure, Buoyancy, flotation, stability of floating bodies. 

Unit-II Fluid Kinetics: One dimensional flow approximation, control volumes concept,  continuity equation 
in 3-D, its differential and integral form, velocity and acceleration of fluid particle, stream line, path line. 
Rotation, vorticity and circulation. Stream function and velocity potential function. Flow net, Free and 
forced vortex flow. 

Unit-III Fluid Dynamics: 
equation in 3-
equation, Pitot -Tube, Venturi meter, Orifice meter. 

Unit-IV Flow through Pipes: 
-

Hydraulic gradient line and total energy line. Minor head losses in pipes, Pipe Networking and 
Transmission of power through pipes. 
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Unit-V Water Turbine and Pump: Impulse and Reaction principles, Pelton, Francis and Kaplan turbines, 
velocity diagrams, Work done by turbines, Draft Tube theory. Application of dimensional analysis, 
similarity to turbines and pumps, Classification, advantage over reciprocation type, definition of 
manometric head gross head, static head, vector diagram and work done. Performance and 
Characteristics of turbines and pumps. (Added) 

Course Outcomes: After successful completion of this course students will be able to: 

CO1: Define the fundamental properties of fluids. 

CO2: Relate the concepts of mechanics with various laws of fluid mechanics. 

CO3: Identify the laws of fluid mechanics applicable for the body in various fluids under different 
conditions. 

CO4: Analyse various forces and their effects, related to fluids mechanics. 

CO5: Measure and compare losses in different fluid flow conditions. 

CO6:  Compare different turbo machines depending on their behaviour and their merits and demerits 

 

Text &Reference Books: 

1. Fluid Mechanics by Streeter &Wylis; McGraw-Hills Pub. 
2. Fluid Mechanics by Modi& Seth; Standard publishing house. 
3. Fluid Mechanics by D.S. Kumar ;Katson publisher. 
4. Fluid Mechanics by R.K. Bansal; Laxmi Publishing House. 
5. Fluid Mechanics byYunus A Cengel& John M. Cimbala; Tata McGraw Hill Edition. 

 

NPTEL Link for Fluid Mechanics and Hydraulic Machines 

 

http://nptel.ac.in/courses/112105171/1 

 

List of Experiments: 

 

1. To find out coefficient of discharge of a given Venturimeter.  

2. To determine the hydraulic coefficient Cv , Cc , and Cd of an  Orifice  

3. To study the flow over a Rectangular notch to find the coefficient of discharge for it. 

4. To determine the coefficient of friction for pipes of different sizes. 



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal) 

Department of Mechanical Engineering 
 

 

5. Experimental determination of Metacentric height of a ship model 

6. Study of Redwood viscometer. 

7.  

8.  

9. To study the performance characteristics of a centrifugal pump and to determine the 

characteristic with maximum efficiency.  

10. To conduct load test on Pelton Wheel Turbine and to study the characteristics of Pelton wheel 

turbine. 

11. To conduct load test on Francis turbine and to study the characteristics of Francis turbine.  

12. To study the characteristics of a Kaplan turbine. 

13. To study the performance characteristics of a reciprocating pump and to determine the 

characteristic with maximum efficiency 

 

Laboratory Course Outcomes: After successful completion of this course students will be able to: 

 

CO1: Conduct experiment with flow measurement devices like Venturi meter and orifice meter. 

CO2: Estimate the friction and measure the frictional losses in fluid flow. 

CO3: Predict the coefficient of discharge for flow through pipes. 

CO4: Evaluate pressure drop in pipe flow using Hagen-  

CO5: Calculate  

CO6: Apply thermodynamic concepts to analyze Fluid machines. 

 

 

 


