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Department of Mechanical Engineering 

Vision  

• To strengthen the region through imparting superior quality technical education and 

research; which enables the fulfillment of industrial challenge and establish itself as 

a Centre of Excellence in the field of Mechanical Engineering. 

Mission  

• To build an academic environment of teaching and lifelong learning for students to 

make them competitive in context with advance technological, economical and 

ecological changes. 

• To enable the students to enhance their technical skills and communications through 

research, innovation and consultancy projects. 

• To share and explore the accomplishments through didactic, enlightenment, R & D 

programs with technical institution in India and abroad. 



Mechanical Engineering Program Educational Objectives 

 

After 4 year of graduation a B.TECH (ME) graduate would be able to  

• Graduates will spread and enhance their technical capability and proficiency 

through vital domain of economical, environmental and social concerns 

affiliated with the mankind and industry. 

 

• Graduates will able to work professionally with modern methods in the area 

of Thermal, Mechanical System Design, Manufacturing, Measurement, 

Quality control and other interdisciplinary fields of concerns. 

 

• Graduates will practice Mechanical engineering in sensible, flexible and 

ethical manner to benefit the society, industry and nation toward the rapidly 

changing global technical standards. 

 

• Graduates will serve as ambassadors for engineering by their knowledge, 

creativity, imagination and innovation and set new extremes in their 

profession through lifelong learning. 
 

Mechanical Engineering Student Outcomes 
 

Students who complete the B.TECH degree in ME will be able to: 
 

1. An ability to apply the knowledge of mathematics, basic sciences and 

engineering concepts to solve the complex engineering problems. 

2. The ability to conduct experiments and to critically analyze and interpret the 

experimental data to reach at substantial outcomes. 

3. An ability to design systems, components, or processes to meet appropriate 

needs within realistic constraints such as economic, environmental, social, 

political, ethical, health and safety, manufacturability, and sustainability. 

4. An ability to identify, formulates, and solves the complex engineering 

problems. 

5. An ability to function on multi-disciplinary teams that leads the multi-

disciplinary projects. 

6. An understanding of professional and ethical responsibility. 



7. An ability to communicate effectively with written, oral, and visual means. 

8. An ability to understand the impact of engineering solutions in a global, 

environmental, economical and societal context.  

9. An ability to recognize the need to engage in life-long learning. 

10.  An ability to attain knowledge of contemporary issues. 

11.  An ability to use the techniques, skills, and modern tools necessary for 

Mechanical engineering practice. 

12.  Possess ability to estimate costs, estimate quantities and evaluate materials 

for design and manufacturing purposes. 



COURSE OBJECTIVES:  

To acquaint students with fluid flow and forces act on it and to present some of the engineering 

calculations encountered in practice. 

Objectives that students will meet at the end of the course:  

1. To introduce and explain fundamentals of Fluid Mechanics, which is used in the applications of 

Aerodynamics, Hydraulics, Marine Engineering, Gas dynamics etc.  

2. To give fundamental knowledge of fluid, its properties and behavior under various conditions of 

internal and external flows.  

3. To 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.  

4. To imbibe basic laws and equations used for analysis of static and dynamic fluids. 

 5. To inculcate the importance of fluid flow measurement and its applications in Industries.  

6. To determine the losses in a flow system, flow through pipes, boundary layer flow and flow past 

immersed bodies. 

COURSE OUTCOMES:  

After completion of this course, the students should be able to: 

1. Knowledge of basic principles of fluid mechanics.  

2. Ability to analyse fluid flow problems with the application of the momentum and energy 

equations.  

3. Capability to analyse pipe flows as well as fluid machinery. Identify how properties of fluids 
change with temperature and their effect on pressure and fluid flow. 

4. Describe fluid pressure and its measurement. 
5. Define the relationship between pressure and elevation as it relates to manometers, 

barometers and other pressure measuring devices. 
6. Calculate forces on a plane submerged in a static fluid. 
7. Calculate buoyancy on a body submerged in a static fluid. 
8. Use the general energy equation to calculate changes in fluid flow for circular and non-

circular pipes for in-compressible fluids. 
9. Select a pump type and pump size to meet capacity and other pumping requirements. 
 



CO-PO MAPPING 

Sr. No. Course Outcome PO 
1.  ME-011307.1 To introduce and explain fundamentals of Fluid 

Mechanics, which is used in the applications of Aerodynamics, 

Hydraulics, Marine Engineering, Gas dynamics etc. 

PO1, PO6, PO8, PO9 

2.  ME-011307.2 Students will able to learn fundamental knowledge 

of fluid, its properties and behaviour under various conditions of 

internal and external flows. 

PO1, PO2, PO3, PO5 

3.  ME-011307.3 Students will able to 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. 

PO1, PO2, PO4, PO12 

4.  ME-011307.4 Students will able to imbibe basic laws and 

equations used for analysis of static and dynamic fluids. 

PO1, PO3, PO10 

5.  ME-011307.5 Students will able to inculcate the importance of 

fluid flow measurement and its applications in Industries. 

PO5, PO7, PO11,PO12 

6.  ME-011307.6 Students will able to determine the losses in a flow 

system, flow through pipes, boundary layer flow and flow past 

immersed bodies. 

PO2, PO5, PO6 

Course Outcomes PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
ME-011307.1 To introduce 
and explain fundamentals of 
Fluid Mechanics, which is 
used in the applications of 
Aerodynamics, Hydraulics, 
Marine Engineering, Gas 
dynamics etc. 

√     √  √ √    

ME-011307.2 Students will 
able to learn fundamental 
knowledge of fluid, its 
properties and behaviour 
under various conditions of 
internal and external flows. 

√ √ √  √        

ME-011307.3 Students will 
able to 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. 

ME-011307.4 Students will 
able to imbibe basic laws and 
equations used for analysis of 
static and dynamic fluids. 

√  √       √   

ME-011307.5 Students will 

able to inculcate the 

importance of fluid flow 

measurement and its 

applications in Industries. 

    √  √    √ √ 

ME-011307.6 Students will 

able to determine the losses in 

a flow system, flow through 

pipes, boundary layer flow and 

flow past immersed bodies. 

 √   √ √       



Syllabus 
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LECTURE PLAN 

 

Topics Lecture 

Number 

Date on which the 

Lecture was taken 

Introduction   

Definition ,Necessity of Irrigation, Total  1  

Planning Concept of Irrigation Project Scope of Irrigation 

Engineering, 
2  

Benefits of Irrigation, Ill-effects of Irrigation,  3  

History of Irrigation Development in India, Types of Irrigation 

Systems 
4  

Methods of Irrigation   

Classification of Irrigation Methods, ,  5  

Factors affecting the choice of the Method of Irrigation 6  

Surface Irrigation Methods, 7  

Sprinkler Irrigation Methods,  Sub-Surface Irrigation Methods. 8  

Soil-Water Plant Relationship   

Introduction, Composition of Soil, Soil Texture and Soil structure, ,  9  

Water holding capacity, Soil Groups of India, 10  

Classification of Soil Water, Soil Moisture Tension, Soil Moisture 

Constants, 
11  

Depth of Water held by Soil in Root Zone and available to Plants 12  

Extraction pattern of soil moisture in root zone by plant roots, 13  

Essential elements of plant growth, 14  

Non-essential elements of interest in plant nutrition, Maintaining soil 

fertility, 
15  

Quality of irrigation water, Saline, Saline-Alkali and Alkali soils 16  

Water Requirements of Crops   

Introduction, Limiting soil moisture conditions,  17  

Depth of water applied during irrigation and frequency of irrigation, 18  

Crop seasons and crops of India, Crop period and base period, Duty 

of water and delta, 
19  

Factors affecting duty of water, Methods of improving duty of water, 20  

Commanded areas and intensity of irrigation, Other terms related to 

water requirements of crops, 
21  

Consumptive use of water – Evapotranspiration, Irrigation 

efficiencies, Irrigation requirements of crops 

23  
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Definition, Hydrologic cycle, Precipitation, its measurement, 

Average depth of rainfall over an area Mean Annual rainfall, 
24  

Evaporation, transportation and evapotranspiration, Infiltration, 

Runoff, Factors affecting runoff, methods of determination of runoff. 
25  

Estimation of peak flood discharge,  26  

Hydrograph, Unit hydrograph, S-curve, 27  

Derivation of unit hydrograph of different unit duration from a 

hydrograph of given unit duration, 
28  

derivation of hydrograph from complex storms, synthetic unit 

hydrograph 
29  

Groundwater Hydrology   

Introduction, Aquifer, Aquiclude, Aquifuge and Aquitard, Porosity, 

specific yield and specific retention, Divisions of sub-surface flow, 

Types of aquifers, Groundwater movement - Darcy's law, 

30  

Storage coefficient or storativity coefficient of permeability or 

hydraulic conductivity and coefficient of transmissibility, 
31  

Well hydraulics, Determination of hydraulic properties of aquifer, 32  

Well losses, specific capacity of well and well efficiency, 

Interference among wells, Artesian gravity well, 
33  

Partially penetrating well ,Spherical flow in a well 34  

Reservoir Planning   

Introduction, Types of reservoir  35  

Investigations for reservoir planning 36  

Selection of site for a reservoir Zones of storage in a reservoir, 

Reservoir yield Mass curve and demand curve 
37  

Determination of reservoir capacity required for a specific yield or 

demand using mass curve Determination of yield from a reservoir of 

given capacity 

38  

Demand patterns for various types of reservoirs Apportionment of 

total cost of a multipurpose reservoir 
39  

Flood Routing Reservoir losses Measures to reduce evaporation loss 

in reservoirs Sediment transport by rivers- Reservoir sedimentation 

Control of sedimentation of reservoirs 

40  
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1.  Objectives of the Course 

Course Objectives: 1. To introduce and explain fundamentals of Fluid Mechanics, which is 

used in the applications of Aerodynamics, Hydraulics, Marine Engineering, Gas dynamics etc.  

2. To give fundamental knowledge of fluid, its properties and behavior under various 

conditions of internal and external flows.  

3. To 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. 

 4. To imbibe basic laws and equations used for analysis of static and dynamic fluids.  

5. To inculcate the importance of fluid flow measurement and its applications in Industries. 

 6. To determine the losses in a flow system, flow through pipes, boundary layer flow and flow 

past immersed bodies. 

Text Books (TB) 

TB1: Fluid mechanics by SOM and BISWAS 

TB2: Fluid Mechanics by CENGEL 

Reference Books (RB) 

   1. Fluid Mechanics by V.L.Streeter, E.B. and Wylie, McGraw Hill.   
2. Fluid Mechanics by Fox & McDonald, John Wiley.   
3. Fluid Mechanics by Munson, John Wiley.  
 4. Fluid Mechanics by F.M. White.    
5. Fluid Mechanics with Engineering Application by R.L. Daugherthy, J.B. Franzini, E.J. Finnermore; 
McGraw Hill, International Ed.  
 6. I.H. Shames by Fluid Mechanics, PHI.  

S.No. Link of Journals, Magazines, websites and Research Papers  

1.  http://nptel.ac.in/courses/112103019/1 

2.  http://nptel.ac.in/courses/105104148/ 

3.   

4.   

5.   

6.   
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Course Plan  

 

Lecture 

Number 

 

Topics Web Links for 

video lectures 

Text Book / 

Reference Book / 

Other reading 

material 

 Page 

numbers 

of Text 

Book(s)  

1-4 Introduction  TB1, RB1 1-50 

 Introduction, fluid properties: density, 

viscosity, compressibility, ideal and real 

fluids. 

http://nptel.ac.in/co

urses/105104148/ 

  

 Tutorial - 1 

5-10 Hydrostatics  TB1,  51-95 

 fluid force on plane and curved surfaces, 

manometer, buoyancy, uniformly 

accelerated motion. 

http://nptel.ac.in/co

urses/105104148/ 

  

 Tutorial – 2, Assignment I 

11-19 Kinematics of fluid flow  TB1, RB3 96-168 

 Generalized continuity equation, 

Irrational motion and solution to Laplace 

equation. Concept of stream lines, 

Equipotential Lines, Flow Nets. 

http://nptel.ac.in/co

urses/112103019/1

4 

  

 Tutorial - 3 

20-29 Dynamics of fluid flow  TB1, RB3 168-210 

  Control volume concepts, Euler and 

Bernoulli’s theorems and various 

application like pivot tube, venturimeter, 

orifice meter, notches and weir etc; 

Impulse momentum theory and 

application. 

   

 Tutorial – 4, Assignment 2 

30-38 Introduction to Navier Stokes Equation  TB1, RB3 210-261 

 . Flow of fluid in  closed conduits, 

Laminar flow of viscous incompressible 

fluids, Darcy-Weisbach equation, 

Moody’s diagram, and  Minor losses 

Hardy-cross method for pipe networks. 

   

 Tutorial - 5 

 Forces on immersed bodies    

39-46 concepts of separation, drag force, 

circulation and lift force. Dimensional 

Analysis, Model Similitude : Theory and 

application 

 TB1, RB3 262-315 

 

 

 

 

 

 

 

 

http://nptel.ac.in/courses/105104148/
http://nptel.ac.in/courses/105104148/
http://nptel.ac.in/courses/105104148/
http://nptel.ac.in/courses/105104148/
http://nptel.ac.in/courses/112103019/14
http://nptel.ac.in/courses/112103019/14
http://nptel.ac.in/courses/112103019/14
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1. Evaluation Scheme: 

Component 1* Sessional Test (ST)* 20 

Component 2 Assignment  Evaluation 10 

Component 3** End Term Examination** 70 

 Total 100 

 

SYLLABUS 
 

Topics No of lectures Weightage 

Introduction, fluid properties: density, viscosity, 

compressibility, ideal and real fluids. 

4 4% 

fluid force on plane and curved surfaces, manometer, buoyancy, 

uniformly accelerated motion. 

6 12% 

Generalized continuity equation, Irrational motion and solution to 

Laplace equation. Concept of stream lines, Equipotential Lines, 

Flow Nets. 

9 28% 

Control volume concepts, Euler and Bernoulli’s theorems and 

various application like pivot tube, venturimeter, orifice meter, 

notches and weir etc; Impulse momentum theory and application. 

10 33% 

Flow of fluid in  closed conduits, Laminar flow of viscous 

incompressible fluids, Darcy-Weisbach equation, Moody’s 

diagram, and  Minor losses Hardy-cross method for pipe 

networks. 

9 15% 

concepts of separation, drag force, circulation and lift force. 

Dimensional Analysis, Model Similitude : Theory and 

application 

8 8% 

 

This Document is approved by: 

Designation Name Signature 

Course Coordinator   

H.O.D   

Principal   

Date   

Evaluation and Examination Blue Print: 

Internal assessment is done through quiz tests, presentations, and assignments work. Two sets 

of question papers are asked from each faculty and out of these two, without the knowledge of 

faculty, one question paper is chosen for the concerned examination. The components of 

evaluations along with their weightage followed by the University is given below 

Sessional Test    20% 

Internals    10%  

End term examination   70% 
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Fluid mechanics weekly test     

1. Relative density of mercury is 

(A) 1   (B) 9.8  (C) 13.6 (D) 1000 

2. Newtonian fluid is defined as the fluid which 

(A) Obeys Hook’s law (B) Is compressible (C) Obeys Newton’s law of viscosity (D) Is 

incompressible 

3. If the Reynolds number is less than 2000, the flow in a pipe is 

(A) Turbulent (B) Laminar (C) Transition (D) None of the above 

4. The dynamic viscosity of a liquid is 1.2 × 10-4 Ns/m2, whereas, the density is 600 kg/m3. 

The kinematic viscosity in m2/s is 

(A) 72 × 10-3 (B) 20 × 10-8 (C) 7.2 × 103 (D) 70 × 106 

5. Which fluid does not experience shearing stress during flow? 

(A) Pseudo plastic (B) Dilatant (C) Newtonian  (D) Inviscid 

6. Stress strain relationship for Newtonian fluid is 

(A) Parabolic  (B) Hyperbolic  (C) Linear  (D) Inverse type 

7. Bulk modulus is the ratio of  

a. shear stress to volumetric strain b. volumetric strain to shear stress 

c. compressive stress to volumetric strain d. volumetric strain to compressive stress 

8.The sum of components of shear forces in the direction of flow of fluid is called as  

a. shear drag b. friction drag  c. skin drag  d. all of the above 

9. The s.i unit of kinematics viscosity is 

a. m2/sec b. Kg/m-sec c. m/ sec2 d. m3/ sec2 

10. The s.i unit of surface tension is  

a. N/m2 b. J/m c. J/m2 d. w/m 

 

 

   

 



Fluid mechanics weekly test     

1.  According to Archimede's principle, if a body is immersed partially or fully in a fluid then the 

buoyancy force is _______ the weight of fluid displaced by the body. 

a. equal to  b. less than  c. more than  d. unpredictable 

2.  What is the correct formula for absolute pressure? 

a. Pabs = Patm – Pgauge     b. Pabs = Pvacuum – Patm   c. Pabs = Pvacuum + Patm     d. Pabs = Patm+ Pgauge 

3.  One litre of a certain fluid weighs 8N. What is its specific volume? 

a. 2.03 x 10– 3 m3/kg  b. 20.3 x 10– 3 m3/kg c. 12.3 x 10– 3 m3/kg  d. 1.23 x 10– 3 m3/kg 

4. When is a liquid said to be not in a boiling or vaporized state?  

a. If the pressure on liquid is equal to its vapour pressure 

b. If the pressure on liquid is less than its vapour pressure 

c. If the pressure on liquid is more than its vapour pressure 

d. Unpredictable 

5. Relative density of mercury is 

(A) 1     (B) 9.8      (C) 13.6      (D) 1000 

6. The unit of pressure one bar is 

(A) 1 Pascal  (B) 1 kilo Pascal  (C) 100 kPascal    (D) 1000 kPascal 

7. Property of fluid that describes its internal resistance is known as: 

(A) Viscosity  (B) Friction   (C) Resistance   (D) Internal energy 

8. Which of the following is a dimensionless equation? 

a. Reynold's equation   b. Euler's equation  c. Weber's equation  d. All of the above 

9. Kinematic eddy viscosity (ε) is the ratio of  

a. eddy viscosity (η) to dynamic viscosity (μ) b. eddy viscosity (η) to kinematic viscosity (ν) 

c. kinematic viscosity to eddy viscosity (η) d. eddy viscosity (η) to mass density (ρ) 

 10. Blood circulation through arteries is  

a. a laminar flow   b. a turbulent flow 

 

 


