
 

 

 

SILVER OAK UNIVERSITY 

College of Technology (01) 
Bachelor of Technology in Aeronautical Engineering 

Subject Name: Fluid Mechanics and Machinery    

Subject Code: 1010013216 

Semester: 3rd  
 

Prerequisite:  

1. Zeal to learn the subject 

 

Objectives:   

1. To understand the applications of the conservation laws to flow through pipes and hydraulic 

machines. 

2. To understand the importance of dimensional analysis.  

3. To understand the importance of various types of flow in pumps and turbine 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme 

Total 

Marks L T P 
Contact 

Hours 
Credit 

Theory Practical 

CIE  
(TH) 

ESE  
(TH) 

CIE  
(PR) 

ESE  
(PR) 

4 0 2 6 5 40 60 20 30 150 

 

 

Content: 
 

Unit 

No. 

Course Contents Teaching 

Hours 

Weightge 

% 

1 

  Fluids and their Properties:  

Fluid classifications, hypothesis of continuum, shear stress in a 

moving fluid, molecular structure of material, density, 

viscosity, surface tension, capillary effect, vapor pressure, 

compressibility and the bulk modulus, pressure, Pascal’s law of 

pressure at a point, variation of pressure vertically in a fluid 

under gravity, equality of pressure at the same level in a static 

fluid, general equation for the variation of pressure due to 

gravity from a point to point in a static fluid, pressure and head, 

hydrostatic paradox  
 

8 15 

2 

  Fluid Statics and Buoyancy :  

Fluid static, action of fluid pressure on surface, resultant force 

and center of pressure on a plane surface under uniform 

pressure and surface immersed in a liquid, pressure diagrams, 

forces on a curved surface due to hydrostatic pressure, 

buoyancy, equilibrium of floating bodies, stability of a 

submerged body and floating bodies, determination of the 

8 15 



 

 

metacentric height, determination of the position of the 

metacenter relative to the center of buoyancy  
 

3 

  Kinematics of Flow:  

 Introduction, Classification of fluid flows: Laminar and 

Turbulent flow, Steady and Unsteady flow, Uniform and Non-

uniform flow, Compressible and Incompressible flow, Ideal 

and Real flow, Rotational and Irrotational flow, One, two and 

three-dimensional flow, Frames of reference , analyzing fluid 

flow, motion of a fluid particle, acceleration of a fluid particle, 

discharge and mean velocity , continuity of flow, continuity 

equations for 2-D and 3-D flow in Cartesian coordinates of 

system, Streamlines, Path lines and Streak lines, Circulation 

and Vorticity, Stream function and Potential function, relation 

between Stream function and Potential function 
 

* 15 

4 

Fluid Dynamics: 

Introduction, Equation of motion, Euler’s equation, Bernoulli’s 

theorem : integration of Euler’s equation for one dimensional 

flow, Bernoulli’s equation for real fluid, kinetic energy correction 

factor Applications of Bernoulli’s equation: Venturimeter, Orifice 

Meter, Pitot tube, Momentum equation, Navier-Stokes equations 

and its applications  

 

8 10 

5 

Dimensional Analysis and Similarities: 

Introduction, Secondary or derived quantities, Dimensional 

homogeneity and its applications, Dimensional analysis : 

Rayleigh’s method & Buckingham’s π-theorem, Types of 

similarities, Model laws, Undistorted models & Distorted models  

Dimensionless numbers and their significance: Reynolds number 

Re, Froude number Fr, Mach number M, Weber number W, Euler 

number E.  

6 10 

6 

Flow through Circular Conduits: 

Hydraulic and energy gradient, Laminar flow through circular 

conduits and circular annuli-Boundary layer concepts – types of 

boundary layer thickness – Darcy Weisbach equation –friction 

factor- Moody diagram- commercial pipes- minor losses – Flow 

through pipes in series and parallel. 

* 10 

7 

Hydraulic Turbines: 

Force exerted on stationary flat and curved plates held normal, 

force exerted on moving plate held normal and on a plate when 

vane is moving in direction of jet, jet striking on curved vane 

tangentially at one tip and leaving at other end, classification of 

hydraulic turbines, impulse and reaction turbines, construction, 

working and analysis of Pelton, Francis and Kaplan turbines, draft 

tube, governing of the hydraulic turbines, cavitations, 

performance characteristics  

 

6 15 



 

 

8 

Hydraulic Pumps: 

Pumps: Definition and classifications - Centrifugal pump: 

Classifications, working principles, velocity triangles, specific 

speed, efficiency and performance curves. Reciprocating pump: 

classification, working principles, indicator diagram, 

performance curves - cavitation in pumps, working principles of 

gear and vane pumps 

6 10 

 

 

Course Outcome: 

 

Sr. No. CO statement Unit No 

CO-1 Distinguish various types of fluids and their properties. 1 

CO-2 Analyze fluid statics, fluid kinematics & dynamics. 2,3,4 

CO-3 Make use of dimensional analysis and interpret types of fluid flow 5,6 

CO-4 
Analyze theory of impact of jet and gain knowledge on working 

principles of hydraulic turbines. 
7 

CO-5 
Acquire knowledge of working principles of centrifugal & 

reciprocating pumps and solve their problems 
8 

Unit No. 3 & 6 will be covered in practical hours. 

 

Teaching & Learning Methodology:- 

 Chalk and Board 

 PPT 

 Flip classroom 

 Video animations 

 Model demonstration 

 

List of Experiments: 

1. To verify Bernoulli’s Equation. 

2. To determine metacentric height by metacentric height apparatus. 

3. To find discharge coefficient of Venturimeter. 

4. To study different types of flow 

5. To find friction factor for pipes of different material of same diameter. 

6. To study Dimensional analysis. 

7. To verify Impulse-momentum principle for impact of jet on stationary vane. 

8. Performance test on Pelton turbine 

9. Performance test on Kaplan turbine. 

10. Performance test on centrifugal pump 

  



 

 

 

Major Equipment: 

1. Flow measuring devices and arrangements  

2. Reynolds’ apparatus  

3. metacentric height apparatus 

4. test rigs of Pelton and Kaplan turbine 

5. test rigs of centrifugal pump 

 

Books Recommended:- 

       1. Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, S. K. Kataria & Sons  

       2. Fluid Mechanics and Hydraulic Machines by R.K. Bansal, Laxmi Prakashan  

       3. Fluid Mechanics and Hydraulic Machines by R.K. Rajput, S.Chand & Co. 

       4. Theory and Applications of Fluid Mechanics by K. Subramanya, McGraw Education  

       5. Fluid Mechanics by Frank .M. White, McGraw Hill Education  

       6. Mechanics of Fluids by Shames, McGraw Hill Education 

 

List of Open Source Software/learning website: 

 

 https://nptel.ac.in/courses/112/105/112105171/ 

 

SWAYAM Course Link: 

 

 https://onlinecourses.nptel.ac.in/noc21_ce56/preview 

 

 

 

 


