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About the Institute:  

 
Ramaiah Institute of Technology (RIT) (formerly known as M. S. Ramaiah Institute of 

Technology) is a self-financing institution established in Bangalore in the year 1962 by the 

industrialist and philanthropist, Late Dr. M S Ramaiah All engineering departments offering 

bachelor degree programs have been accredited by NBA. RIT is one of the few institutes with 

faculty student ratio of 1:15 and achieves excellent academic results. The institute is a 

participant of the Technical Education Quality Improvement Program (TEQIP), an initiative 

of the Government of India. All the departments are full with competent faculty, with 100% 

of them being postgraduates or doctorates. Some of the distinguished features of RIT are: 

State of the art laboratories, individual computing facility to all faculty members. All research 

departments are active with sponsored projects and more than 130 scholars are pursuing PhD. 

The Centre for Advanced Training and Continuing Education (CATCE), and 

Entrepreneurship Development Cell (EDC) have been set up on campus. RIT has a strong 

Placement and Training department with a committed team, a fully equipped Sports 

department, large air-conditioned library with over 80,000 books with subscription to more 

than 300 International and National Journals. The Digital Library subscribes to several online 

e-journals like IEEE, JET etc. RIT is a member of DELNET, and AICTE INDEST 

Consortium. RIT has a modern auditorium, several hi-tech conference halls, all air-

conditioned with video conferencing facilities. It has excellent hostel facilities for boys and 

girls. RIT Alumni have distinguished themselves by occupying high positions in India and 

abroad and are in touch with the institute through an active Alumni Association. RIT 

obtained Academic Autonomy for all its UG and PG programs in the year 2007. As per the 

National Institutional Ranking Framework, MHRD, Government of India, Ramaiah Institute 

of Technology has achieved 45th rank in 2017 among the top 100 engineering colleges across 

India and occupied No. 1 position in Karnataka, among the colleges affiliated to VTU, 

Belagavi. 
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About the Department: 
 
The Department of Mechanical Engineering started in the year 1962 with an intake of 40 

students. The department has grown strong over the last 52 years and today has an intake of 

180 students and 50 teaching staff. All the faculty members are well qualified and possess 

post graduate degree with 20 doctorates. The department offers four-year degree course and 

also offers two Master’s Degree in Manufacturing Science & Engineering and Computer 

Integrated Manufacturing, with an intake of 18 each. The Department also offers research 

program which includes MSc Engineering by research and PhD degree from Visvesvaraya 

Technological University and at present 24 researchers are pursuing PhD. The department 

received software grants from Autodesk a leading Computer Aided Design multinational 

company and has been using them in the curriculum. The faculty members have taken up 

number of research projects funded by external agencies like DRDO, DST, AICTE and 

Visvesvaraya Technological University and received funding to the tune of 1 Crore. In view 

of the golden jubilee celebrations, the department has conducted a national level project 

exhibition and an International Conference on “Challenges and Opportunities in Mechanical 

Engineering, Industrial Engineering and Management Studies” – ICCOMIM. Faculty 

members from the department have published books on different domains of Mechanical 

Engineering and are recommended by Visvesvaraya Technological University Board of 

Studies as reference text books.    

 

The students from the department participate both at the national and international 

competition throughout the year, in the year 2013 – AeRobusta – 4-member student team 

from the department participated in SAE Aero Design competition and stood 18th position out 

of 64 teams from all over the world. The team AeRobusta stood FIRST AMONG THE 

ASIAN COUNTRIES.  

 

Another team from the department also participated in the “Unmanned Air Vehicle System 

“conducted by U.S. Navy at Maryland, USA. The team secured 5th Place in the technical 

session out of 36 participating teams from all over the world.  

 

A team of two students also participated in the CAD Design Competition conducted by 

Autodesk, a CAD multinational company, in association with IIT Madras and secured FIRST 

PLACE among the teams from all over India with a cash prize of Rs1,20,000 and also 

received a free Trip to Autodesk University, held at Las Vegas, USA.  
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VISION OF THE INSTITUTE 

To be an Institution of International Eminence, renowned for imparting quality technical 

education, cutting edge research and innovation to meet global socio economic needs 

 

MISSION OF THE INSTITUTE 

 

MSRIT shall meet the global socio-economic needs through 

 
• Imparting quality technical education by nurturing a conducive learning 

environment through continuous improvement and customization 

• Establishing research clusters in emerging areas in collaboration with globally 

reputed organizations 

• Establishing innovative skills development, techno-entrepreneurial activities 

and consultancy for socio-economic needs 

 

QUALITY POLICY 

We at M S Ramaiah Institute of Technology strive to deliver comprehensive, continually 

enhanced, global quality technical and management education through an established 

Quality Management System complemented by the synergistic interaction of the stake 

holders concerned 

 
VISION OF THE DEPARTMENT	

 

To be a centre of International repute in Mechanical Engineering and to create qualified 

human resources needed to meet the demanding challenges in different areas and emerging 

fields of Mechanical Engineering and allied sciences. 

 
MISSION OF THE DEPARTMENT 

 
To impart quality technical education to meet the growing needs of the profession through 

conducive and creative learning environment, to produce qualified and skilled human 

resources, create R&D environment, to be a centre of excellence and to offer post graduate 

programs in the emerging fields of Mechanical Engineering. 
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Program Educational Objectives (PEOs) 
 

To produce engineers with sound basic theoretical knowledge along with required practical 
skills in various specialized fields of Mechanical Engineering. 

 
To inculcate team work capabilities and communication skills among students through 
co-curricular activities. 
 
To motivate students for higher studies in specialised areas of Mechanical 
Engineering and explore possible profession in R & D, academic and self-employment 
opportunities. 
 
To bring in awareness on environmental issues and commitments towards Professional 
ethics, social responsibilities and need for lifelong learning 
 
 
PROGRAM OUTCOMES (POs): 
 
PO1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO2: Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

PO3: Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO4: Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 

PO6: The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice. 

PO7: Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the knowledge 

of, and need for sustainable development. 
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PO8: Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

PO9: Individual and team work: Function effectively as an individual, and as a member 

or leader in diverse teams, and in multidisciplinary settings. 

PO10: Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give and 

receive clear instructions. 

PO11: Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

PO12: Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological change. 

 
PSOs of the program offered 
 
Mechanical Engineering Graduates will be able to: 

PSO1: Ability to apply their knowledge in engineering mechanics, materials science, 

design, thermal engineering, production, management, CAD/CAM, robotics - on an 

applied basis. 

PSO2: Ability to apply the learned principles to the analysis, design, development and 

implementation to advanced mechanical systems and processes, be prepared to work 

professionally in Mechanical Engineering domain. 
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Curriculum breakdown structure: 
 

Breakup of Credits for BE Degree Curriculum. (I to VIII Semester) 
BATCH:2017-2021 

 
 

Sem HSS BS ES PCC Professional 
Electives PC-E 

Other Elective 
OE 

Project / Seminar/ 
Internship 

PW/IN 
Total Credits 

I 
06 20 24 

 - - -  
50 

II  - - - 
III - 04 - 18 3 - - 25 
IV - 04 - 18 3 - - 25 
V - - - 21 4 - - 25 
VI - - - 15 4 - 6 25 
VII - - - 14 8 4 - 26 
VIII - - -  4 - 20 24 

Total 06 28 24 86 26 4 26 
 

200 
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M S RAMAIAH INSTITUTE OF TECHNOLOGY, BANGALORE – 560 054 
(Autonomous Institute, Affiliated to VTU) 

SCHEME OF TEACHING FOR THE ACADEMIC YEAR 2019-2020 
V SEMESTER B.E MECHANICAL ENGINEERING 

 
Sl.No Course Code Course Name Category Credits Contact 

Hours 
L T P S* Total  

1  ME51 Design of Machine  Elements -I  

 
PC-C 

4 0 0  4 4 

2 ME52 Dynamics of Machinery 3 0 0 1 4 4 
3 ME53  Turbo Machinery 3 1 0  4 4 
4 ME54 Mechanical Measurements & Metrology 3 0 0 1 4 4 

5 ME55 Intellectual Property Rights 2 0 0     2 2 

6 ME56X Elective-I PC-E 4 0 0  4 4 

7 ME57L Turbo machinery Laboratory  
 

PC-C 

0 0 1  1 2 

8 ME58L Mechanical Measurements & Metrology 
Laboratory 

0 0 1  1 2 

9 ME59L Manufacturing Process-II Laboratory 0 0 1  1 2 

Total        25 28 
L-Lecture    T-Tutorial    P- Practicals  S*- Self Study 
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LIST OF COURSES OFFERED UNDER ELECTIVE-I 

 

Sl. No. Subject Code Subject 

1 ME561 Smart Manufacturing 

2 ME562 Composite Materials 

3 ME563 Additive Manufacturing 

4 ME564 Solar Energy 

5 ME565 Engineering Economics 
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M S RAMAIAH INSTITUTE OF TECHNOLOGY, BANGALORE – 560 054 
(Autonomous Institute, Affiliated to VTU) 

SCHEME OF TEACHING FOR THE ACADEMIC YEAR 2019-2020 
VI SEMESTER B.E MECHANICAL ENGINEERING 

 
Sl.No Course 

Code 
Course Name Category Credits Contact 

Hours L T P S Total 

1  ME61 Design of Machine Elements-II  
 

PC-C 

3 1 0  4 4 

2 ME62 Finite Element Analysis 4 0 0  4 4 

3 ME63  Heat and Mass Transfer 3 0 0 1 4 4 

4 ME64 Mini-Project PW/IN 0 0 6  6 6 

5 ME65X Elective-II PC-E 3 0 0 1 4 4 

6 ME66L Finite Element Analysis Laboratory  
 
 

PC-C 

0 0 1  1 2 

7 ME67L Heat and Mass Transfer  Laboratory 0 0 1  1 2 

8 ME68L Design and Dynamics Laboratory 0 0 1  1 2 

                                                                      Total        25 28 

 
L: Lecture            T: Tutorial                 P: Practical             S: Self Study  
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LIST OF COURSES OFFERED UNDER ELECTIVE-II – PROPOSED CREDITS: 3:0:0:1 
 

Sl. No. Subject Code Subject 

1.  ME651 Theory of Elasticity 

2.  ME652 Computational Fluid Dynamics 

3.  ME653 Total Quality Management 

4.  ME654 Non Traditional Machining 

5.  ME655 Hydraulics & Pneumatic 
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V SEMESTER B.E. MECHANICAL ENGINEERING 
 

DESIGN OF MACHINE ELEMENTS –I 

Preamble 
For the manufacture of any machine component the first and foremost operation is design. The 
design concept involves identifying the problem, selection of process material, environmental 
conditions and proper understanding of various types of loads and its effect for the maximum 
production of any machine component. 
This course machine design deals starting with the concepts of basic design of machine 
components taking all the factors mentioned above into account. 
 

Course Learning Objectives 
1. Application of design consideration, codes and standards. 
2. To determine the effect of static , impact, fatigue loads and also stress concentration 

effects. 
3. Understanding the procedure of design of machine elements such as shafts, keys, 

couplings, cotter joints, knuckle joints. 
4.  Selection and design of riveted and welded joints. 
5. Design of threaded fasteners and complete design of screw jack. 

     
UNIT I  

Introduction: Design considerations: codes and standards, Stress analysis, Definitions: Normal, 
shear, biaxial and tri axial stresses, Stress tensor, Principal Stresses and Mohr’s Circle. Static 
Strength, Static loads and Factor of safety. Impact loads, Impact stresses due to axial and 
bending. 
Theories of failure: Maximum normal stress theory, Maximum shear stress theory, Distortion 
energy theory; Failure of brittle materials, Failure of ductile materials.   

 
 UNIT II 

Stress concentration: Determination of Stress concentration factor for axial, bending, torsion 
and combined loading. 
Design for Fatigue Load : Introduction- S-N Diagram, Low cycle fatigue, High cycle fatigue, 
Endurance limit, Endurance limit modifying factors: size effect, surface effect, Stress 
concentration effects; Fluctuating stresses, Goodman and Soderberg relationship; stresses due to 
combined loading,  

 UNIT III  
Shafts, Keys and Couplings: Torsion of shafts, design for strength and rigidity with steady 
loading, ASME & BIS codes for design of transmission shafting, shafts under fluctuating loads 
and combined loads. Keys: Types of keys, Design of keys and design of splines. Couplings, Rigid 
and flexible couplings, Flange coupling, Bush and Pin type coupling. 
Cotter and Knuckle joints: Design of Cotter and Knuckle joints. 

Course Code:  ME51                Course  Credits: 4:0:0 
Prerequisite: Nil 
Course Coordinator: Mr GIRISH V KULKARNI  

               Contact Hours: 56 
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UNIT IV 
Riveted Joints – Types, rivet materials, failures of riveted joints, Joint Efficiency, Boiler Joints, 
Tank and Structural Joints, Riveted Brackets. 
Welded Joints: Types, Strength of butt and fillet welds, eccentrically loaded welded joints. 

 
UNIT V  

Threaded Fasteners:Stresses in threaded fasteners, Effect of initial tension. Design threaded 
fasteners under static, dynamic and impact loads, Design of eccentrically loaded bolted joints. 
Power Screws: Mechanics of power screw, Stresses in power screws, efficiency and self-
locking, Design of Power Screw, Design of Screw Jack: (Complete Design) 
 
DESIGN DATA HAND BOOKS: 
 

1. Design Data Hand Book – K. Lingaiah, McGraw Hill, 2nd Ed. 2003.  
2. Design Data Hand Book by K. Mahadevan and Balaveera Reddy, CBS Publication  

 
 
TEXT BOOKS: 
  

1. Mechanical Engineering Design: Joseph E Shigley and Charles R. Mischke McGraw Hill 
International edition, 6th Edition 2003.  

2. Design of Machine Elements: V.B. Bhandari, Tata McGraw Hill Publishing Company Ltd., 
New Delhi, 2nd Edition 2007.  

 
REFERENCE BOOKS: 
 

1. Machine Design: Robert L. Norton, Pearson Education Asia, 2001.  
2. Design of Machine Elements: M.F.Spotts, T.E. Shoup, L.E. Hornberger, S.R. Jayram and 

C.V. Venkatesh, Pearson Education, 2006.  
3. Machine Design: Hall, Holowenko, Laughlin (Schaum’s Outlines series) Adapted by S.K. 

Somani, Tata McGraw Hill Publishing Company Ltd., New Delhi, Special Indian Edition, 2008.  
4. Fundamentals of Machine Component Design: Robert C. Juvinall and Kurt M Marshek, 

Wiley India Pvt. Ltd., New Delhi, 3rd Edition, 2007.  
 

Course Learning Outcomes (COs): 

1. Apply concepts of static, impact and fatigue loads in the design of machine components 
[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

2. Relate the fundamentals of theories of failure and stress concentration effect in the 
design of machine element. [PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

3. Identify and apply fundamental concepts of machine design. 
[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

4. Demonstrate the ability   to analyze the problems of practical interest. 
[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

5. Develop competence to design of machine elements such as shafts, keys and couplings 
etc. [PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 
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DYNAMICS OF MACHINERY 

 
Preamble  
The subject comprises a wider and deeper on the engineering aspects involving forces, 
inertia, friction and balancing of masses.  It covers bigger spectrum for dynamic aspects of 
machines that is, force analysis related to static equilibrium of two or three force members. It 
also covers four bar mechanisms and slider crank mechanisms with or without friction. 
Discussion involves the utilization of mechanical energy from I.C engines by using the 
flywheel.  It is aimed to study the different types of power transmission by using flat belt 
drives of open and cross belt with problems. The subject involves the study of rotating 
masses, so as balance the system by using the counter balancing masses in the same or 
different planes graphically or analytically. Balancing of reciprocating masses is one of the 
important chapter, contains the effect of inertia of crank and connecting rod, related to single 
and multi cylinders with examples. Subject also focuses on functions of governors and 
gyroscope, considering different types and their applications. For example applications of 
gyroscope to four wheeler, boat, aeroplane, etc. In case of cam analysis, discussion involves 
analytical methods with roller followers and circular arc cam with flat faced and roller 
followers etc.   
 
Course Learning Objectives  

1. To Understand and Analyse the static forces on mechanisms.  
2. To evaluate inertia forces and to analyse Flywheels. 
3. To Analyse Belt drives, Concept of friction and Balancing of rotating masses. 
4. To Apply the knowledge in designing governors and reciprocating masses. 
5. To analyse the gyroscope and Design of cams. 

 

UNIT I 

Static Force Analysis: Static force analysis: Introduction: Static equilibrium. Equilibrium of 
two and three force members. Members with two forces and torque, free body diagrams, 
principle of virtual work. Static force analysis of four bar mechanism and slider-crank 
mechanism (without friction). 

UNIT II 
Dynamic Force Analysis:D’Alembert’s principle, Inertia force, inertia torque, Dynamic 
force analysis of four-bar mechanism and slider crank mechanism. Dynamically equivalent 
systems, Turning moment diagrams Fluctuation of Energy. Determination of size of 
flywheels.   

 
UNIT III 

Friction and Belt Drives: Belt drives: Flat & V belt drives, ratio of belt tensions, centrifugal 
tension,and power transmitted.  
Balancing of Rotating Masses: Static and dynamic balancing, Balancing of single rotating 
mass by balancing masses in same plane and in different planes. Balancing of several rotating 
masses by balancing masses in same plane and in different planes.  
 

Course Code:  ME52           Course  Credits: 3:0:0:1 
Prerequisite: KINEMATICS OF MACHINES 
Course Coordinator: Mr RAJEESH S  

             Contact Hours: 56 
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UNIT IV 
Balancing of Reciprocating Masses: Inertia effect of crank and connecting rod, single 
cylinder engine, balancing in multi cylinder-inline engine (primary & Secondary forces), V-
type engine; Radial engine – Direct and reverse crank method.  
Governors: Types of governors; force analysis of Portor and Hartnell governors. Controlling 
force, stability, sensitiveness, Isochronism, effort and power.   
 

UNIT V 
Gyroscope:Vectorial representation of angular motion, basic definitions, Gyroscopic couple. 
Effect of gyroscopic couple on a plane disc, a boat, an aeroplane, a naval ship, stability of 
two wheelers and four wheelers. 
Analysis of CAMS: Analytical methods for Tangent cam with roller follower and Circular 
arc cam operating flat faced followers, Undercutting in Cams.   
 

TEXT BOOKS: 

1.  Theory of Machines: Rattan S.S. Tata McGraw Hill Publishing Company Ltd., New   
Delhi, 2nd Edition, 2006.  

2. Theory of Machines: Sadhu Singh, Pearson Education, 2nd edition, 2007.  

 
REFERENCE BOOKS:  
 

1. Theory of Machines by Thomas Bevan, CBS Publication 1984.  
2. Design of Machinery by Robert L. Norton, McGraw Hill, 2001.  
3. Mechanisms and Dynamics of Machinery by J. Srinivas, Scitech Publications, Chennai, 

2002.  
 

Course Learning Outcomes (COs): 

1. Demonstrate the knowledge of static force analysis of mechanisms. 
[PO1,PO2,PO3,PSO1,PSO2] 

2. Develop ability to evaluate the effect of inertial forces in different mechanisms and 
analyse flywheels[PO1,PO2,PO3, PSO1,PSO2] 

3. Analyse belt drives, friction and balancing of rotating masses[PO1,PO2,PO3, 
PSO1,PSO2] 

4. Apply and design governors and reciprocating masses[PO1,PO2,PO3,PSO1,PSO2] 
5. Analyse Gyroscopic effect and design Cams[PO1,PO2,PO3,PSO1,PSO2] 
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TURBO MACHINERY 

 
Preamble 
Turbomachines most commonly use devices in day to day life. These are the machines used 
to produce head or pressure or to generate power. Turbo Machines are different from 
reciprocating and rotary machines (i.e. Reciprocating air compressor and Gear pump) in the 
energy transfer aspect. In turbomachines, fluid is not positively contained but flows steadily 
undergoing pressure change due to dynamic effects. This course deals with the fundamental 
aspects related to the design of turbo machines.  
 
Course Learning Objectives 

1. To provide a knowledge of the turbomachine, comparison of positive displacement 
machine and turbo machine and energy transfer in turbomachinary. 

2. To provide knowledge about general analysis of radial flow and axial flow 
turbomachines. 

3. To study of design of hydraulic turbines, steam turbines. 
4. To provide knowledge of design of centrifugal pumps and stage efficiency, reheat factor 

and preheat factors in turbines and pumps. 
5. To provide knowledge about understanding of compression and expansion processes & 

provide knowledge about the working and design of centrifugal and axial compressors. 
 

UNIT I 
 Introduction: Definition of a Turbomachine; parts of a Turbomachine; Comparison with 
positive displacement machine; Classification; Dimensionless parameters and their physical 
significance; Effect of Reynolds number; Specific speed; Illustrative examples on 
dimensional analysis and model studies.  
Energy Transfer in Turbo Machine: Euler Turbine equation; Alternate form of Euler 
turbine equation – components of energy transfer; Degree of reaction.  
 

UNIT II 
 General Analysis of Turbines Utilization factor, Vane efficiency, Relation between utilization 
factor and degree of reaction, condition for maximum utilization factor – optimum blade 
speed ratio for different types of turbines.  
General analysis of centrifugal pumps and compressors – General analysis of axial flow 
compressors and pumps – general expression for degree of reaction, velocity triangles for 
different values of degree of reaction. Effect of blade discharge angle on energy transfer and 
degree of reaction, Effect of blade discharge angle on performance,; Theoretical head – 
capacity relationship. 
 

UNIT III 
Hydraulic Turbines: Classification; Pelton Turbine-velocity triangles, Design parameters, 
turbine efficiency, volumetric efficiency. Francis turbine – velocity triangles, runner shapes 
for different blade speeds, Design of Francis turbine, Functions of a Draft tube, types of draft 
tubes, Kaplan and Propeller turbines – Velocity triangles and design parameters. 
Characteristic curves for hydraulic turbines.      

Course Code:  ME53                     Course  Credits: 3:1:0 
Prerequisite:  ME33 - Basic Thermodynamics and 
ME45 - Fluid Mechanics 

Contact Hours: 42 L+14T = 56 
 

  Course Coordinator: Dr NIRANJAN MURTHY 
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UNIT IV 
Steam Turbines: Introduction to steam nozzles and optimum pressure ratio. Impulse Staging 
and need for compounding, Velocity and pressure compounding, velocity triangle, condition 
for maximum utilization factor for multistage turbine with equiangular blades, Effects of 
Blade and Nozzle losses, Reaction staging.    
Centrifugal Pumps: Definition of terms used in the design of centrifugal pumps like 
manometric head, suction head, delivery head, manometric efficiency, hydraulic efficiency, 
volumetric efficiency, overall efficiency, multistage centrifugal pumps design procedure. 

 
UNIT V 

Centrifugal Compressors and Axial Flow Compressors: Centrifugal compressors, Main 
parts and principle of operation power input factor, pre whirl vanes, surging and checking 
phenomenon. 
Axial Flow Compressors: Construction and working principle, velocity triangle, flow 
coefficient, pressure coefficient,  work done factor, degree of reaction. 
Thermodynamics of Fluid Flow and Thermodynamic Analysis of Compression and 
Expansion Processes: Compression and expansion process – overall isentropic efficiency, 
Stage efficiency, Comparison and relation between overall efficiency and stage efficiency, 
Polytrophic efficiency, Preheat factor, Reheat factor 
 
TEXT BOOKS: 
 

1. An Introduction to energy conversion, Volume III – Turbo machinery, V.Kadambi and 
Manohar Prasad, New Age International Publishers (P) Ltd. 

2. A Treatise on Turbo Machines, G.Gopalakrishnan, &D.Prithviraj, Scitech Publications 
(India) Pvt. Limited 2nd edition 2002. 

3. Turbomachines By Dr.Niranjan Murthy and Dr.R.K.Hegde, Sapna Publications 
Bangalore, 2013 

 
REFERENCE BOOKS: 
 

1. “Principles of Turbo Machinery”, D.G.Shepherd, The Macmillan Company (1964) 
2. “Gas Turbine Theory”, H.Cohen, GFC Rogers, & HIH Saravanamuttoo, Thomson Press 

(India) Ltd., 4th Edition (1998) 
3. Fundamentals of Turbomachinery: William W Perg John Wiley & Sons, Inc. (2008.) 
4. “Turbines, Compressors & Fans”, S. M. Yahya, Tata-McGraw Hill Co., 2nd Edition 

(2002). 
 
Course Learning Outcomes (COs): 

1. Apply the Concepts of   energy transfer processes  in  Turbo Machines. 
[PO1,PO2,PO3,PO4,PSO1,PSO2] 

2. Analyze energy transfer through graphical and analytical methods in turbo machines. 
[PO1,PO2,PO3,PO4,PSO1,PSO2] 

3. Analyze the performance characteristics in hydraulic turbines. 
[PO1,PO2,PO3,PO4,PSO1,PSO2] 

4. Evaluate the performance of steam turbines and centrifugal pumps. 
[PO1,PO2,PO3,PO4,PSO1,PSO2] 

5. Analyze thermodynamics of  compressible flow and working of  various compressors. 
[PO1,PO2,PO3,PO4,PSO1,PSO2] 

 
 



 18 

MECHANICAL MEASUREMENTS & METROLOGY 

 
Preamble 
In industries, the main focus is on manufacturing/production with advent of various machines 
like lathe, drilling machine, milling machine, shaping machine, grinding machine. These 
machines are used in production. Improvements were made in these machines to make it 
semi-automatic or automatic. These are conventional or traditional machining processes. 
Later in non-traditional machining processes like EDM, ECM came into existence. Here in 
this course a study of these conventional and non-conventional processes are made by the 
students. Simultaneously in the lab session, students learn practical skills. 
 
Course Learning Objectives 

1. Introduce students to  the definition, objectives and various aspects  of  Metrology and 
Measurements as applied to Mechanical engineering. 

2. Impart the knowledge of fits, Tolerances, Gauging and comparators. 
3. Define the fundamental concepts and derive the relations for the design of gauges, 

types of gauges, concepts involved in comparators, angular measurements, screw 
thread and gear measurements. 

4. Define the fundamental methods of measurement, concept of transducer and 
intermediate modifying and terminating devices. Clear exposure to the errors, 
classification and remedies. 

5. To expose the students to various aspects of measurement of Force, Torque, Strain, 
Pressure and Temperature along with the introduction to design ,types and 
applications of Coordinate measuring machines. 

UNIT I 

Standards of Measurement: Definition and Objectives of metrology, Standards of length– 
International prototype meter, Imperial Standard yard, Wave length standard, subdivision of 
standards, line and end standard, comparison, transfer from line standard to end standard, 
calibration of end bars (Numerical), Slip gauges, wringing phenomena, Indian Standards (M-
81,M-112), Numerical Examples on building of slip gauges. 
System of limits, Definition of tolerance, Specification in assembly, Principle of inter 
changeability and selective assembly limits of size, Indian Standards, concept of limits of size 
and tolerances, compound tolerances, accumulation of tolerances. 

 
UNIT II 

Fits, Tolerances and gauging & Comparators: Definition of fits, types of fits and their 
designation (IS 919-1963), geometrical tolerance, positional – tolerances, hole basis system, 
shaft basis system, classification of gauges, brief concept of design of gauges (principles), 
Wear allowance on gauges, Types of gauges – Plain plug gauge, ring Gauge, snap gauge, 
limit gauge and gauge materials.  
Introduction to Comparators, Characteristics, classification of comparators, mechanical 
comparators – Johnson Mikrokator, Sigma Comparators, dial indicator, Optical comparators 
– principles, Zeiss ultra Optimeter, Electric and Electronic comparators – principles, LVDT, 
Pneumatic comparators, back pressure Gauges, Solex comparators. 

Course Code:  ME54                     Course  Credits: 3:1:0  
Prerequisite:   Nil                      Contact Hours: 56 

 Course Coordinator: Dr JYOTHI LAKSHMI R 
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UNIT III 
 

Angular measurement, Interferometer and Screw thread gear measurement: Angular 
measurements, Bevel Protractor, Sine Principle and use of Sine bars, Sine center, use of angle 
gauges, (numericals on building of angles) Clinometers. Interferometer Principle of 
interferometery, autocollimator. Optical flats. Terminology of screw threads, measurement of 
major diameter, minor diameter, pitch, angle and effective diameter of screw threads by 2-
wire and 3-wire methods, Best size wire. Toolmakers microscope, gear terminology, use of 
gear tooth Vernier caliper and gear tooth micrometer. 

 
UNIT IV 

Measurements and Measurement systems, Intermediate modifying and 
terminatingdevices: Definition, Significance of measurement, generalized measurement 
system, definitions and concept of accuracy, precision, calibration, threshold, sensitivity, 
hysteresis, repeatability, linearity, loading effect, system response-times delay. Errors in 
Measurements, classification of errors. Transducers, Transfer efficiency, Primary and 
Secondary transducers, Electrical, Mechanical, Electronic transducers, advantages of each 
type transducers. Mechanical systems, inherent problems, Electrical intermediate modifying 
devices, Input circuitry, Ballast, Ballast circuit, Electronic amplifiers and telemetry. 
Terminating devices, Mechanical, Cathode Ray Oscilloscope, Oscillographs, X-Y Plotters. 
 

UNIT V 

Measurement of Force and Torque, Pressure Temperature and Strain Measurement: 
Principle, Analytical balance, platform balance, Proving ring, Torque measurement, Prony 
brake, Hydraulic dynamometer. Pressure Measurements, Principle, use of elastic members, 
Bridgeman gauge,  McLeod gauge, Pirani Gauge. Temperature and Strain Measurement: 
Resistance thermometers, thermocouple, law of thermocouple, materials used for 
construction, Pyrometer, Optical Pyrometer. Strain Measurements, Strain gauge, preparation 
and mounting of strain gauges, gauge factor, methods of strain measurement. 
Coordinate measuring machine: Introduction, design, types and its applications. 
 
 
TEXT BOOKS: 
 

1. Mechanical measurements, by Beckwith Marangoni and Lienhard, Pearson 
Education, 6thEd., 2006. 

2. Engineering Metrology, by R.K.Jain, Khanna Publishers,5th edition 2006. 
 
 
REFERENCE BOOKS: 
 

1. Engineering Metrology, by I.C.Gupts, Dhanpat Rai Publications, Delhi. 2nd edition 
2006 edition. 

2. Industrial Instrumentation, Alsutko, Jerry.D.Faulk, Thompson Asia Pvt. Ltd.1st 
edition 2002. 

3. Measurements Systems Applications and Design, by Ernest O. Doblin, McGraw Hill 
Book Co. 2nd edition. 2006 
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Course Learning Outcomes (COs): 

1. Explain the concept of measurements in engineering. [PO1,PO2,PO4,PO7,PSO1,PSO2] 
2. Examine the applications of Limits, Fits, Tolerances and Analyse comparators for 

different engineering applications. [PO1,PO2,PO4,PO6, PO7,PSO1,PSO2] 
3. Identify the uses of Gauges for Angular measurement, Screw thread and Gear 

Measurement. [PO1,PO2,PO3,PO4,PO6, PO12,PSO1,PSO2] 
4. Understand the significance of measurement system, Errors, Transducers, Intermediate 

modifying and terminating devices. [PO1,PO2,PO3,PO4,PO6, PO7,PO8,PSO1,PSO2] 
5. Apply the techniques for  force, torque, pressure, temperature and strain measurement 

systems[PO1,PO2,PO3,PO4,PO6, PO7,PO8,PSO1,PSO2] 
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INTELLECTUAL PROPERTY RIGHTS 

 
Preamble 

As the world moves towards organized living with the outlook of a global village, it becomes 
imperative for every nation to ensure that the rights of people who innovate, invent, discover, 
research, etc are safeguarded. Without risks and rewards that goes with new inventions and 
innovative products, the world would not have never come this far.  IPR therefore is a must-
study for all students especially those from professional courses since there are at the 
forefront of technology which is the main source of all innovations. 

Course Learning Objectives: 

1) To introduce to the student the fundamentals of intellectual property rights and the 
various IPR’s as accorded in India.  

2) To introduce and delve into the details of laws and acts of different IPR’s. 
3) To understand the different kinds of IPR’s and their importance in the practical world. 
4) To get a basic idea of what IPR’s are and its implementation in day to day life. 
5) To learn the fundamentals of Research Methodology helpful in future R & D 

activities 
 

UNIT- I 
Introduction to Intellectual property rights: Nature of Intellectual property, Commercial 
exploitation, Enforcement of rights and remedies against infringement, Intellectual property 
and economic development, International character of intellectual property rights. 

Patents: Introduction to Patents, definition, object and value of patent system, International 
character of patents, advantages of patents to inventor, validity of patent not guaranteed, 
patentable invention, Inventions not patentable  and patents- a source of technological 
information. 

UNIT- II 
Procedure to obtain a patent, Term of Patent, Patent of Addition, Specification types – 
Provisional specification and complete specification, Grounds of Opposition to Patent. 

Register of patents and patent office,  Powers of the Controller and Central government, 
Rights and Obligations of a Patentee, Nature of patent rights, Limitations of patentee rights 
and obligations of patentee, Transfer of patent rights. 

UNIT III 

Industrial Designs: Introduction, appeal to the eye, Novelty and originality, publication, 
Designs prohibited from Registration, registration of design, rights conferred by registration 

Trade Marks: Definition, Function of trademark, Evolution, Object of Trademark Law, 
Attributes of a good trademark, Protection to trademarks, Licensing of trademarks. 

Course Code:  ME55                   Course  Credits: 2:0:0 
Prerequisite:   Nil                   Contact Hours: 28 

  Course Coordinator: Dr K R PHANEESH 
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UNIT IV 
Copyright: Introduction, object of copyrights, copyright and technology, International 
conventions, copyright and GATT, Nature of copyright, subject matter of copyrights like 
literary works, dramatic works, musical works, artistic works, cinematography and sound 
recording. 

Geographical Indications: Introduction, need for GI’s, Protection of GI’s, well known GI’s 
of India, Guidelines for application of GI’s, Examples, Advantages and limitations of GI’s. 

UNIT V 

Research Methodology: Introduction, Meaning, Objectives, Motivation, Types, Research 
Approaches, Significance, Methods vs. Methodology. 

Research Process, Criteria of good research, problems encountered by researchers in India. 
Role of Computers and Internet in Research  

 
TEXT BOOKS:  
 

1. Intellectual Property Law by P Narayan, IIIrd edition, Eastern Law House, New 
Delhi, 2007 edition. 

2. Basic Principles and acquisition of Intellectual Property Rights, Dr. T Ramakrishna, 
CIPRA, NLSU-2005. 

3. Intellectual Property Law by P Narayan, III edition, Eastern Law House, New Delhi, 
1st  edition.2007 

 
 
REFERENCE BOOKS:  

1. Intellectual Property Law Handbook.  Dr.B.L.Wadehhra, Universal Law Publishing 
Co. Ltd., 2002. 

2. Intellectual Property by W R Cornish, Sweet and Maxwell. 
3. Research Methodology – Methods & Techniques, by Kothari C. R, 

WishwaPrakashan, A Division of New Age International Pvt. Ltd. 

 
Course Learning Outcomes (COs): 

Students will be able to:  
1. Describe the Fundamentals of intellectual property Rights as seen legally in 

India[PO6,PO8,P012] 
2. Understand the philosophical basis of intellectual property law[PO6,PO8,P012] 
3. Distinguish between the different kinds of intellectual property rights[PO6,PO8,P012] 
4. Identify and implementing the different concepts of IPR in day to day 

life[PO6,PO8,PO11,P012,PSO1,PSO2] 
5. Summarize the fundamentals of Research Methodology useful in R&D 

activities[PO6,PO8,PO9,PO10,PO11,P012,PSO1,PSO2] 
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SMART MANUFACTURING 

 

Preamble 

Smart Manufacturing is an amalgamation of Information Technology, Cloud Computing & 
traditional Mechanical, Production Engineering towards achieving excellence in 
manufacturing. Maximum results with minimum resources being used. The course will 
introduce the concepts of Smart Manufacturing, how various technologies can be leveraged 
to achieve minimum breakdowns, First Time Right Production, 100% Delivery on Time with 
minimum turnaround time. Nine Pillars of Smart Manufacturing will be explained to the 
Students. The course will make the students aware of developments in Technology those are 
going to alter the Traditional Manufacturing scenario. The following topics may be broadly 
covered in the classroom. The practical will be in the form of Group Discussion based on 
Case Study. 

Course Learning Objectives: 

1. Educate the importance of Smart Manufacturing  
2. Implement the use of appropriate Technologies from Industry 
3. Prepare for the ever changing Manufacturing Techniques 
4. Use of modern tools to solve complex industry manufacturing methods 
5. To enable the process automation between humans and digital workflow 

 

UNIT  I 

Introduction: History of Smart Manufacturing, Definition, SMLC concept, big data 
processing, Industrial connectivity devices and services, Benefits, Emerging business 
practices, Eliminating workplace inefficiencies and hazards 

Transparent Factory: Shop Floor Visualization and Alerting, Web based visualization, 
ANDON displays, Role bases shop floor reporting, Right Info to the Right role at the right 
time (RI-RR-RT) concept :Operator, Product Manager, Maintenance, Industrial Engineer, 
Plant Manager 

UNIT  II 

Smart Factory: Information and Communication Technology, Industrial Internet and Cyber 
Physical Systems, Disruptive BIG Data Technology: Any Browser, Any Geography, Any 
Language, Any Machine, Any Device, Customer case study 

Industrial Internet : Introduction, Power of 1%, Key IIoT Technologies, Do’s and Don’t of 
Industrial Internet, Catalysts and Precursors of the IIoT,  

Course Code:  ME561                     Course  Credits: 4:0:0 
Prerequisite:   Nil                      Contact Hours: 56 

 Course Coordinator:  Dr JAYA CHRISTIYAN K G 
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UNIT  III 

Industrial Internet : Definition, Use cases – Healthcare, Oil and Gas Industry, Smart Office, 
Logistics and Industrial Internet, Retail, Wireless Technology, IP Mobility, Cloud and Fog, 
M2M learning, Augment Reality and 3D Printing.  

Designing II system : Concept of IIoT, Proximity Network, Modern Communication 
Protocol, Examining access network technology and protocol, middleware transport protocol, 
middleware software patterns. 

UNIT  IV 

 Middleware IIoT : Definition, Architecture, IIoT WAN, Securing Industrial Internet, 
Industry 4.0  

Smart Factories : Definition, Real World Smart Factories, Case Studies – GE, Airbus, 
Siemens. 

UNIT  V 

Economics: Economics Aspects of Smart Manufacturing, ecosystem, skill set requirements, 
Effects of 4M – Man Machine Material and Methods in Smart Manufacturing  

Business Process: Nine Pillars of SM, Business Propositions delivered with Smart 
Manufacturing, Adding Smartness to Manufacturing – Adoption & Scaling 

TEXT BOOKS : 

1) Industry 4.0 The Industrial Internet of Things, Alasdair Gilchirst, Apress ISBN – 978-
1-4842-2046-7 

2) Smart Manufacturing, Shoukat Ali, LAP LAMBERT Academic Publishing ISBN – 
978-3659933554 

 
REFERENCE BOOKS : 

1) OEE Guide to Smart Manufacturing, Dr. Jill A O’Sullivan, ISBN – 97809912142-4-2, 
Library of Congress, IMAE Business & Academic ERP Implementation Series  

 
Course Learning Outcomes (COs): 

1) Identify the stages of Smart Manufacturing scenario in modern engineering 
[PO1,PO2,PO12,PSO1,PSO2] 

2) Choose technologies and practices that can aid the Industry 4.0 
workflow[PO1,PO2,PO12,PSO1,PSO2]  

3) Assess Manufacturing Techniques to implement in a real world complex engineering 
cases. [PO1,PO2,PO12,PSO1,PSO2] 

4) Formulate workflow to solve day to day problems and provide proven 
solutions[PO1,PO2,PO12,PSO1,PSO2] 

5) Organize levels of work exchange to implement better communication with Man – 
Machine [PO1,PO2,PO12,PSO1,PSO2] 
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COMPOSITE MATERIALS 

 
Preamble 

In present days different types of materials pertaining to engineering field. The 
conventional materials whose properties are already there in the hand books. As the new 
inventions are taking place, the conventional materials are not fit at that place. So there is a 
need for newer materials which suits to the need, with improved properties and 
structures. And also there is a need for the newer materials with improved mechanical, 
chemical, electrical and other properties. This course deals with the study of such 
advanced materials to serve the required purpose in the field of aerospace and specialty 
areas, where light weight and high strength are of interest. 
 
Course Learning Objectives: 

1. 1.Study the basic concept of the composites and classification of composites. 
2. Study the different processing/ fabrication techniques of composites. 
3. Study the macro mechanics of the material on the basis of individual phases present 

in the system. 
4. Study the micro mechanics of the material on the basis of individual phases present 

in the system. 
5. Study of Fracture & Safety of Composite for metal matrix composites and polymer 

matrix composites. 
 

UNIT I 

Introduction: Definition of composite material, Classification based on matrix and 
topology, Constituents of composites, Interfaces and Inter phases, Distribution of 
constituents, Characteristics and selection of Fiber Composites, laminated composites, 
Particulate composites, sandwich construction. 

   

UNIT II 
Fabrication of Metal Matrix Composites: Commonly used Matrices, Basic Requirements in 
Selection of constituents, solidification processing of composites ,  Spray processes - 
Osprey Process, Rapid solidification processing, Dispersion Processes - Stir-casting & 
Compo casting, Screw extrusion, Liquid- metal impregnation technique - Squeeze casting, 
Pressure infiltration, Lanxide process. 

UNIT III 

Macro Mechanics of a Lamina Hooke’s law for different types of materials, Number of 
elastic constant, derivation of nine independent constants for orthotropic material, Two-
Dimensional relationship of compliance and stiffness matrix. Hooke's law for two-dimensional 
angle lamina, engineering constants - Numerical problems.  

Course Code:  ME562                   Course  Credits: 4:0:0 
Prerequisite:   Nil                   Contact Hours: 56 

  Course Coordinator:  Dr   PRAKRATHI S 
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UNIT IV 
 Micromechanics of a Lamina Introduction, volume and weight fractions, Assumption and 
limitations of micromechanical analysis, Elastic properties of a lamina, longitudinal strength 
and stiffness, transverse young’s modulus, major Poisson’s ratio and in-plane shear modulus. 
Numerical Problems 

UNIT V 

Fracture & Safety of Composite: Fracture behavior of composites, Mechanics and Weakest 
link statistics, Griffith theory of brittle fracture and modification for structural materials, Basic 
fracture mechanics of composite Fracture Mechanics of MMC and polymer Matrix composites. 
  
 
TEXT BOOKS: 
1. Rober M.Jones “Mechanics of composite Materials” McGraw Hill Kogakusha Ltd. 

2. Michael W,Hyer “ Stress analysis of fiber Reinforced composite materials”,McGraw 
Hill InternationalKrishnan K Chawla, “Composite material science and Engineering”, 
Springer 

3. P.C.Mallik, “Fibre reinforced composites” Marcel Decker 
 

Course Learning Outcomes (COs): 

1. Demonstrate the need for composite materials by comparing the limitations of 
conventional materials. [PO1,PO2,PO7,PO12,PSO1,PSO2] 

2. The students will be able to apply the knowledge of different fabrication 
techniques of composite materials. [PO1,PO2,PO5,PO6,PO12,PSO2] 

3. The students will be able to predict the responses of the composite on the basis of 
properties and geometries of  individual phases. [PO1,PO2,PO5,PO6,PO12,PSO1, 
PSO2] 

4. The students will able to Evaluate the volume and weight fractions, elastic 
properties of the lamina [PO1,PO2,PO5,PO11,PO12,PSO2] 

5. The students will be able to demonstrate the fracture & safety of composite for 
composite material [PO1,PO2,PO12,PSO2] 
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ADDITIVE MANUFACTURING 

 
Preamble  
The current marketplace is undergoing an accelerated pace of change that challenges 
companies to innovate new techniques to rapidly respond to the ever changing global 
environment. A country's economy is highly dependent on the development of new products 
that are innovative with shorter development time. Organizations now fail or succeed based 
upon their ability to respond quickly to changing customer demands and to utilize new 
innovative technologies. In this environment, the advantage goes to the firm that can offer 
greater varieties of new products with higher performance and greater overall appeal. 

At the center of this environment is a new generation of customers. These customers have 
forced organizations to look for new methods and techniques to improve their business 
processes and speed up the product development cycle. As the direct result of this, the 
industry is required to apply new engineering philosophy such as Rapid Response to 
Manufacturing (RRM). RRM concept uses the knowledge of previously designed products in 
support of developing new products. 
 
Course Learning Objectives: 

1. The aim of the course is to provide the students, with an opportunity to conceive, 
design, and implement products quickly and effectively, using the latest rapid 
prototyping methods. 

2.  Technologies associated with material addition process are identified and its 
advantages are evaluated.   

3. Students learn to differentiate various process parameters associated with Rapid 
Manufacturing Technique & choose tooling techniques for a specific application.  

4. Learn how relative improvements can be established by using computers and 
optimization techniques as compared to initial, manual solutions. 

5. Software associated with rapid prototyping techniques are explored.  

 
UNIT I 

INTRODUCTION: History of RP system, Need for the compression in Product 
development, Growth of RP industry, classification of RP system. 

STEREO LITHOGRAPHY SYSTEMS: Principle, Process parameter, Data preparation, 
data files and machine details, application.    

UNIT II 

FUSION DEPOSITION MODELING: Principle, process parameter, Application. 
Laminated Object Manufacturing: principle of operation, LOM materials. Process details, 
application finishing a LOM part. 

Laser Engineered Net Shaping: Principle, Build material, Build process, Post processing, 
application, SOLID GROUND CURING: Principle of operation, applications, 
 

Course Code:  ME563                    Course  Credits: 4:0:0 
Prerequisite:   Nil                     Contact Hours: 56 

 Course Coordinator:  Dr   JAYA CHRISTIYAN K G 



 28 

UNIT III 

SOLID GROUND CURING: Principle of operation, applications Laminated Object 
Manufacturing: principle of operation, LOM materials. Process details, application. 

CONCEPT MODELERS: Principle, Thermal jet printer, Sander’s model maker, 3-D 
printer. Genesis printer, HP system, Object Quadra systems. 

UNIT IV 

RAPID TOOLING: Indirect Rapid tooling. Silicone rubber tooling, Aluminum filled epoxy 
tooling, Spray metal tooling ,Direct Rapid Tooling, Quick cast process, copper polyamide, 
DMILS, Prometal, Sand casting tooling, Soft tooling and hard tooling. 

UNIT V 

Reverse Engineering: Introduction to reverse Engineering, Computer aided forward/Reverse 
Engineering, Structural light range Imaging, Scanner pipe line. 

Relation between Reverse Engineering and Additive manufacturing, Modeling cloud 
data in RE, data processing for Additive manufacturing, Integration of RE and AM for layer 
based model Generation 

 
TEXT BOOKS: 

1. Stereo lithography and other RP & M Technologies, Paul F.Jacobs: “SME, NY 1996. 
2. Rapid manufacturing, FIham D.T &Dinjoy S.S verlog London 2001. 

 
REFERENCE BOOKS: 

1. Rapid prototyping, Terry Wohler’s Report 2000” association 2000. 
2. Rapid prototyping materials by Gurumurthi. IISc Bangalore. 
3. Rapid automated by lament wood. Indus press New York. 

 

Course Learning Outcomes (COs): 

1. Identify the stages of development related to RP system and classification based of 
material types[PO1,PO2,PO4,PO12, PSO1,PSO2] 

2. Compare different RP process based on process parameter[PO1,PO2,PO4,PO12, 
PSO1,PSO2] 

3. Analyze the different Rapid Tooling process for batch production  
[PO1,PO2,PO3,PO4,PO5,PO12, PSO1,PSO2] 

4. Select and use correct data  formats in the manufacture of a 3D printed part 
[PO1,PO2,PO3,PO4,PO5,PO12, PSO1,PSO2] 

5. Analyze suitable orientation workflow for better part fabrication process & reduced 
part build errors[PO1,PO2,PO3,PO4,PO5,PO12, PSO1,PSO2] 
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SOLAR ENERGY 

 
Preamble 
The demand for clean energy sources is increasing at a fast rate because of the depletion of 
fossil fuels and the damage caused by emissions to the environment. Solar energy is an 
important renewable and clean energy source being explored in a large scale for heating and 
power generation all over the world. Proper assessment of the availability of solar energy and 
understanding of the various solar energy conversion systems is essential for the optimum 
application and use of solar energy.   
 
The course on Solar Energy has been tailored to provide the understanding of thermal and 
photo-voltaic methods of solar energy conversion. Methods to predict the availability of solar 
energy and principles of working and performance evaluation of various solar thermal 
devices such as liquid flat plate collectors, concentrating collectors and air heaters will be 
introduced. The course also includes the study of photo-voltaic conversion and the economic 
analysis of investments in solar energy conversion power plants.  
 
Course Learning Objectives: 
 

1. To make students understand importance of renewable energy and in particular solar 
energy. 

2. To enable them to understand the measurement of solar radiation using various 
instruments. 

3. To enable them to design liquid flat collectors for liquid heating systems. 
4. To enable them to design concentrating collectors and solar air heater. 
5. To enable them to know photovoltaic cell operation and economics of solar systems. 

 
UNIT I 

Introduction: energy sources, Renewable energy sources, potential, Achievements in 
India, energy alternatives, Solar energy option, overview, devices for thermal collection 
and storage, Thermal applications, Water and space heating, Power generation, Space 
cooling and refrigeration, Distillation, Drying, cooking and Grid connected solar pumping 
system. 

UNIT II 
Solar Radiation: Solar radiation outside atmosphere, Solar radiation at earth’s surface, 
Instruments for measuring solar radiation and sunshine recorder, solar radiation data, 
Solar radiation geometry,  Empirical equations, prediction of availability of solar 
radiation, solar radiation on tilted surfaces, Numerical problems. 

 
UNIT III 

Liquid flat plate collectors: Performance analysis, Transmissivity of cover, 
transmissivity-absorptivity product, Overall loss coefficient, hear transfer 
correlations,Collector efficiency factor, Collector heat removal factor, Numerical 
problems, Effect of various parameters on performance, Analysis of collectors, transient 
analysis, testing procedures, Alternative to  conventional collectors, numerical problems. 

Course Code:  ME564                   Course  Credits: 4:0:0 
Prerequisite:   Nil                   Contact Hours: 56 

  Course Coordinator:  Dr   VEERANA B NASI 
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UNIT IV 

Concentrating Collectors: Introduction, Flat plate collectors with plane reflectors, 
cylindrical parabolic collector, compound parabolic collectors, parabolic dish collctor. 
Central receiver collector, tracking, numerical problems. 
Solar air heaters: performance analysis, types, testing procedures. 

 
UNIT V 

Photo-Voltaic Conversion: Solar cell, working principles, conversion efficiency, 
commercial solar cells, applications. 
Economic analysis: initial and annual costs, definitions, present worth calculations, 
Repayment of loan, annual solar savings, payback period, concluding remarks. 

 
TEXT BOOKS:  

1. Solar Energy-Principles of energy conversion and storage, S P Sukhatme, Tata Mcgraw 
hill co., New Delhi. 

2. Solar Energy Utilisation, G. D. Rai,  Khanna publishers, New-delhi 
 

REFERENCE BOOKS: 

1. Solar engineering of Thermal processes, Duffi J A and Beckman, W. A. John Wiley & 
Sons, New York. 

 

Course Learning Outcomes (COs): 

1. Identify the significance and applications of various solar energy devices and 
instrument for measuring solar radiation. [PO1,PO2,PO3, PSO1,PSO2] 

2. Understand the concept of solar radiation geometry and empirical equation for solar 
radiation[PO1,PO2,PO3,PO4, PSO1,PSO2] 

3. Apply the solar radiation concept related to flat plate collector, concentrated collector 
and solar air heater systems appropriately in various environmental conditions. 
[PO1,PO2,PO3, PO4,PO6,PO7,PO8,PO12PSO1,PSO2] 

4. Analyze the overall loss coefficient, heat transfer correlation, collector efficiency 
factors in collectors and propose necessary solutions. [PO1,PO2,PO3, 
PO4,PO6,PO7,PO12,PSO1,PSO2] 

5. Evaluate the issue related to photovoltaic conversion efficiency and economical 
aspects[PO1,PO2,PO3,PO4,PO6,PO7,PO12, PSO1,PSO2] 
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ENGINEERING ECONOMICS 

 
Preamble: 

Studying Economics for engineers is of paramount importance since it is at the heart of 
making decisions based on fundamental elements of cash flows, time, interest factors, and 
interest rates. The main objective of learning the subject therefore is to understand the various 
contexts and premises in all engineering domains where the principles of engineering 
economy can be applied and the benefits appreciated. Further students learn the fundamentals 
of Pure Economics to allow them opportunity to pursue higher studies in the areas of 
Economics and Finance which are indispensable for career growth in any industry. 
 
Course Learning Objectives  

1. To help the students realize the importance of decision making based on financial 
reasoning, demand and supply concepts and familiarization with interest and interest 
factors. 

2. To appreciate the need for Present worth and future worth analysis while comparing 
projects with different financial outlays 

3. To make the students relate to the real world concepts of paying EMI’s, annuity 
contracts, etc., and also understand the basic concepts of Rate of Return and its 
importance in starting new ventures. 

4. To introduce to students the theories of depreciation and their basic calculations while 
making them understand the need for it.  To also introduce basics of costing in order to 
understand fixing of price for simple products.  

5. To familiarize students with the fundamentals of pure economics with an eye on 
India’s economy which will help them grow in the corporate ladder. 

 
UNIT  I 

Introduction: Engineers as decision makers, engineering and economics, problem solving 
and decision making, intuition and analysis, tactics and strategy, law of demand and supply, 
law of returns. 
Interest and interest factors, interest rates, simple interests, compound interests, cash flow 
diagrams, problems. 
     

UNIT  II 
Present worth comparisons: Introduction, Conditions for present worth comparisons, Basic 
present worth comparison, present worth equivalence, net present worth. 
Assets with unequal lives, assets with infinite lives, future worth comparisons, pay back 
comparisons, problems.     

 
UNIT  III 

Equivalent annual worth comparisons: Introduction, methods of equivalent annual-worth 
comparison, situations for EAW comparisons, consideration of asset life, comparisons of 
assets with equal and unequal lives, use of sinking fund method, annuity contract for 
guaranteed income, problems. 

Course Code:  ME565                   Course  Credits: 4:0:0 
Prerequisite:   Nil                   Contact Hours: 56 

  Course Coordinator:  Ms HEMAVATHI S 
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Rate of return calculations: Introduction, Minimum acceptable rate of return, Internal rate 
of return, External rate of return, misconceptions about IRR, application of rate of return 
concept in industries, cost of capital concepts, problems.  

 
UNIT  IV 

 
Depreciation: Meaning, causes of depreciation, basic methods of computing depreciation 
charges, tax concepts, corporate income tax,problems. 
Estimating and costing: Introduction, components of costs – direct costs, indirect costs, 
material cost, labour cost, overheads, etc., Estimation of selling price for simple components, 
problems. 
 

UNIT  V 
 
Fundamentals of Pure Economics: Basic Micro and Macro Economics principles, 
Relationship between Science, Engineering, Technology and Economic Development. 
Production Possibility Curve, Nature of Economic Laws. 
Meaning of market, types of market, perfect competition, Monopoly, Oligopoly. Indian 
Economy, nature and characteristics, Basic concepts; fiscal and monetary policy, causes and 
remedies for Inflation & deflation, Sensex. 
 
TEXT BOOKS: 

1. Chopra P. N., Principle of Economics, Kalyani Publishers 
2. Dewett K. K., Modern economic theory, S. Chand 
3.  H. L. Ahuja., Modern economic theory, S. Chand 
4. Mishra S. K., Modern Micro Economics, Pragati Publications 

 
 
REFERENCE BOOKS 

1. Engineering Economy, Riggs J. L, McGraw Hill Company, 2002. 
2. Engineering Economics, R.  Panneerselvam, PHI  Pvt Ltd, New Delhi, 2001 . 
3. Jain T.R., Economics for Engineers, VK Publication 

 
Course Learning Outcomes (COs): 

1) Students should be able to realize the importance of decision making based on financial 
reasoning.  They should be able to clearly understand demand and supply concepts and 
familiarize themselves with interest and interest factors. 
[PO6,PO8,PO9,PO11,PSO1,PSO2] 

2) Students should understand how to calculate present and future worth of business 
projects and should be able to compare them while selecting the best based on results. 
[PO6,PO8,PO9,PO11,PSO1,PSO2] 

3) Students should understand the concept of calculating EMI’S which is a part of our real 
life.They should also be able to apply basic concepts of rate of return and its 
importance in starting new ventures. [PO6,PO8,PO9,PO11,PSO1,PSO2] 

4) Students should be thorough with the theories of depreciation and their basic 
calculations since these they appear in all facets of business.  They also should 
understand the elements of costing so that it helps them later in their professional lives.  
[PO6,PO8,PO9,PO11,PSO1,PSO2] 

5) Students should get a good grounding in the fundamental topics of Pure Economics so 
as to apply them to the organizations of which they would be part of later in their 
careers. [PO6,PO8,PO9,PO11,PSO1,PSO2] 
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TURBO MACHINERY LABORATORY 

 
Preamble 
Turbo Machines is relevant to study the performance of machines which involves energy 
conversion processes and the study also involves measurement of flow & to determine the 
head loss in flow through pipes.  

Course Learning Objectives: 

1. Students apply the knowledge and conduct the experiments on Flow measuring 
devices. 

2. Students analyze the characteristics curves and evaluate the performance of various 
pumps.  

3. Students analyze the energy conversion devices such as pumps and turbines. 

 
Experiments 

1. Determination of coefficient of friction of flow in a pipe. 
2. Determination of minor losses in flow through pipes. 
3. Determination of force developed by impact of jets on vanes. 
4. Calibration of flow measuring devices 

a. Orifice plate. 
b. Orifice meter. 
c. Venturimeter. 
d. Rota meter. 
e. V notch. 
f. Rectangular notch. 

5. Performance testing of Turbines 
a. Pelton wheel. 
b. Francis Turbine. 
c. Kaplan Turbines. 

6. Performance testing of Pumps 
a. Single stage and Multi stage centrifugal pumps. 
b. Reciprocating pump. 

 
TEXT BOOKS: 

1. An Introduction to energy conversion, Volume III – Turbo machinery, V.Kadambi 
and Manohar Prasad, New Age International Publishers (P) Ltd. 

2. A Treatise on Turbo Machines, G.Gopalakrishnan, &D.Prithviraj, Scitech 
Publications (India) Pvt. Limited 2nd edition 2002. 

3. Turbo Machines laboratory manual, Department of Mechanical Engineering, MSRIT 
 

 
 
 

Course Code:  ME57L                    Course  Credits: 0:0:1 
Prerequisite:   Nil                     Contact Hours: 14 

  Course Coordinator:  Dr   NIRANJAN MURTHY 
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REFERENCE BOOKS: 
1. “Principles of Turbo Machinery”, D.G.Shepherd, The Macmillan Company (1964) 
2. “Gas Turbine Theory”, H.Cohen, GFC Rogers, & HIH Saravanamuttoo, Thomson 

Press (India) Ltd., 4th Edition (1998) 
3. Fundamentals of Turbomachinery: William W Perg John Wiley & Sons, Inc. (2008.) 
4. “Turbines, Compressors & Fans”, S. M. Yahya, Tata-McGraw Hill Co., 2nd Edition 

(2002). 
 

Course Learning Outcomes (COs): 

1. Students will be able to demonstrate the knowledge of flow measuring devices and 
calibrate the discharge under various condition. 
[PO1,PO2,PO4,PO9,PO10,PO12,PSO1,PSO2] 

2. Students will be able to analyze the characteristics curves and evaluate the 
performance of various pumps. [PO1,PO2,PO3, PO4,PO9,PO10,PO12,PSO1,PSO2] 

3. Students will be able to identify the various turbines and determine the performance 
parameters. [PO1,PO2,PO3,PO4,PO9,PO10,PO12,PSO1,PSO2] 

 
 

Scheme of Examination: 

CIE: 
Lab Record (Conducting experiment, calculation and writing record with graph) = 30 marks 
               Lab Test (One test at the end) = 15 marks 
           Viva Voce = 05 marks 
 
           Total CIE = 50 marks 
SEE: 

1. Student should have obtained not less than 85% attendance and 20 CIE Marks to 
become eligible for appearing the examination. 

2. Student has to conduct two experiments(One group experiment and one individual 
experiment) 

Max Marks:   50 
Group Experiment:  25 
Individual Experiment: 15 
Viva-voce:   10 
TOTAL:   50 
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MECHANICAL MEASUREMENTS & METROLOGY LABORATORY 

 
Preamble 
 
This course aims at introducing a student to know the concepts of measurement and 
metrology. The course includes measurement of length, diameter, taper, flatness, squareness, 
pressure, temperature, force, strain.etc.  
 
Course Learning Objectives: 

1. Apply calibration technique to various measuring device to standardize the 
instruments 

2. Demonstrate usability of different measuring instruments to measure various 
parameters applicable in mechanical engineering 

3. Investigate the applicability of standard measuring devices. 
 

Tests conducted are listed below 
1. Conduct the following Experiments. 
1. Calibration of pressure transducer 
2. Calibration of thermocouple 
3. Calibration of LVDT 
4. Determination of material constants, E & G. 
5. Calibration of stroboscope 
6. Calibration of micrometer using slip gauges 
7. Double flank test using gear roll tester 
8. Determination of gear tooth profile using gear tooth tester 
9. Measurement of tool-tip temperature 
10. Digimatic miniprocessor 

 
B. Conduct the following Experiments. 

1. Measurements using tool makers microscope 
2. Measurements using profile projector 
3. Measurement of angles using sine center, sine bar and bevel protractor 
4. Determination form tolerance of a ground product using pneumatic comparators 
5. Drawing of Merchant’s circle diagram 
6. Determination of screw thread parameters using floating carriage diameter measuring 

machine. 
 

 
C. Conduct the following Experiments. 

2. Monochromatic checklite 
3. Surface finish measurement  

 
 
 
 

Course Code:  ME58L                      Course  Credits: 0:0:1 
Prerequisite:   Nil                      Contact Hours: 14 

  Course Coordinator:  Dr   NAGESH S N 
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TEXT BOOKS: 
1. Mechanical measurements, by Beckwith Marangoni and Lienhard, Pearson 

Education, 6th Ed., 2006. 
2. Engineering Metrology, by R.K.Jain, Khanna Publishers, 1st edition 1994. 

 

REFERENCE BOOKS 
 

1. Engineering Metrology, by I.C.Gupta, Dhanpat Rai Publications, Delhi. 2nd edition 
2006 edition. 

2. Mechanical measurements, by R.K.Jain. 5th edition 2006. 
3. Industrial Instrumentation, Alsutko, Jerry.D.Faulk, Thompson Asia Pvt. Ltd.1st edition 

2002. 
4. Measurements Systems Applications and Design, by Ernest O. Doblin, McGraw Hill 

Book Co. 2nd edition. 2006 
 
 

Course Learning Outcomes (COs): 

After successful completion of this course, students will be able to 
 

1. Apply calibration technique to various measuring device to standardize the 

instruments. [PO1,PO2,PO4,PO12,PSO1,PSO2] 

2. Demonstrate usability of different measuring instruments to measure various 

parameters applicable in mechanical engineering. [PO1,PO2,PO4,PO12,PSO1,PSO2] 

3. Investigate the applicability of standard measuring devices. 
[PO1,PO2,PO4,PO12,PSO1,PSO2] 

 
Scheme of Examination:CIE: 

Lab Record (Conducting experiment, calculation and writing record with graph) = 30 marks 
               Lab Test (One test at the end) = 15 marks 
           Viva Voce = 05 marks 
 
           Total CIE = 50 marks 
SEE: 

Student should have obtained not less than 85% attendance and 20 CIE Marks to become 
eligible for appearing the examination. 
Student has to conduct two experiments(One group experiment and one individual 
experiment) 

Max Marks:   50 
Group Experiment:  25 
Individual Experiment: 15 
Viva-voce:   10 
--------------------------------------- 
TOTAL:   50 
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Preamble 
Machine shop is a place where components are produced on a large scale. The students will 
be conducting experiments in the laboratory pertaining to lathe work, shaping machine, 
milling and grinding. 

Course Learning Objectives: 

1. To make students understand about various machining operations including eccentric 
turning on Lathe and selection of cutting tools for the same. 

2. To give basic practical experience to the students  on the use of Milling machine and 
various operations on the same 

3. To give basic practical experience to the students  on the use of Shaping machine and 
various operations on the same. 

 
 
Lathe: Step turning, thread cutting (V-thread, Square thread, Left hand and Right hand 
threads) Eccentric turning. 
Milling Machine: Indexing, Indexing methods, cutting of gear tooth (Spur gear, Helical 
gear), face milling and grooving. 
Surface Grinding: Demonstration of Surface grinding machine. 
Shaping Machine: Cutting of V groove, Dovetail and Rectangular groove. 
 
 
TEXT BOOK: 
 

1. Manufacturing Process – II laboratory manual, Department of Mechanical 
Engineering, MSRIT. 

 
 

Course Learning Outcomes (COs): 

The Student will ; 
1. Be able to demonstrate the skill developed in preparing models using different 

operations on a lathe [PO1,PO3,PO4,PO8,PO9,PSO1,PSO2] 
2. The Student will be able to demonstrate the skill developed in preparing models using 

different operations on a milling machine [PO1,PO3,PO4,PO8,PO9,PSO1,PSO2] 
3. The student will be able to understand the operations carried using the Shaping 

machine. And will demonstrate the skill of surface grinding  and Wood turning. 
[PO1,PO3,PO4,PO8,PO9,PSO1,PSO2] 

 
 

MANUFACTURING PROCESS – II LABORATORY 

Course Code:  ME 59L                     Course  Credits: 0:0:1 
Prerequisite:   Nil                      Contact Hours: 14 

  Course Coordinator:  Dr   MOHANDAS K N 
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Scheme of Examination 

CIE: 
Lab Record (Conducting experiment, calculation and writing record with graph) = 30 marks 
               Lab Test (One test at the end) = 15 marks 
           Viva Voce = 05 marks 
 
           Total CIE = 50 marks 
 

SEE: 

1. Student should have obtained not less than 85% attendance and 20 CIE Marks to 
become eligible for appearing the examination. 

2. Student has to conduct two experiments(One group experiment and one individual 
experiment) 

Max Marks:   50 
Group Experiment:  25 
Individual Experiment: 15 
Viva-voce:   10 
--------------------------------------- 
TOTAL:   50 
 



 39 

VI SEMESTER B.E. MECHANICAL ENGINEERING 
 

DESIGN OF MACHINE ELEMENTS-II 

 

 
Preamble 
In machine design certain topics were discussed in detail. In the course Machine Design -2 
some more components for complete design are considered. This enables the person who 
undergoes the course understanding the subject as below.   

Course learning objectives: 
1. Concept in selection of material.   
2. Deciding the proper steps to be followed in manufacturing of the components involved in the 

product.  
3. Knowledge of the components to be designed.   
4. Factors to be considered while designing the components which involve human life such as 

brakes, clutches, springs, bearings etc.   
5. Alternate design procedure.  
6. Selection of some of the components from charts, catalogues and by other means that are in 

practice.  
 

UNIT I  
Curved Beams: Stresses in Curved Beams of Standard Cross Sections used in Crane Hook, 
Punching Presses & Clamps, Closed Rings and Links. 
Belts Ropes and Chains: Flat Belts: Length & Cross Section, Selection of V-belts, Ropes and 
Chains for Different Applications. 

UNIT II  
Springs: Types of Springs - Stresses in Helical Coil Springs of Circular and Non-Circular Cross 
Sections. Tension and Compression Springs, Leaf Springs: Stresses in Leaf Springs & Equalized 
Stresses. 
 

UNIT III  
Spur & Helical Gears: Spur Gears: Definitions, Stresses in Gear Tooth: Lewis Equation and 
Form Factor, Design for Strength, Dynamic Load and Wear Load. Helical Gears: Definitions, 
Formative Number of Teeth, Design Based on Strength, Dynamic and Wear Loads. 
 
 

UNIT IV  
Bevel Gear: Definitions, Formative Number of Teeth, Design Based on Strength, Dynamic 
and Wear Loads. 
Worm Gears: Definitions, Design Based on Strength, Dynamic, Wear Load and Efficiency of 
Worm Gear Drives. 
Clutches & Brakes: Design of Clutches: Single Plate, Multi Plate and Cone Clutches. Design of 
Brakes: Block and Band Brakes: Self Locking of Brakes: Heat Generation in Brakes. 

Course Code:  ME 61                    Course  Credits: 3:1:0 
Prerequisite:    DESIGN OF MACHINE ELEMENTS-1 Contact Hours:42 L+14T = 56 

  Course Coordinator:  Mr   GIRISH V KULKARNI 
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UNIT V  
Lubrication and Bearings: Lubricants and their properties, Mechanisms of Lubrication, Bearing 
Modulus, Coefficient of Friction, Minimum Oil Film Thickness, Heat Generated, Heat 
Dissipated, Bearing Materials, Examples of Journal Bearing and Thrust Bearing Design. 
 
DESIGN DATA HAND BOOKS: 

1. Design Data Hand Book – K. Lingaiah, McGraw Hill, 2nd Ed. 2003.  
 

2. Design Data Hand Book by K. Mahadevan and K.Balaveera Reddy, CBS Publication  
 
 
TEXT BOOKS: 
  

1. Mechanical Engineering Design: Joseph E Shigley and Charles R. Mischke. McGraw Hill 
International edition, 6th Edition 2003.  

2. Design of Machine Elements: V.B. Bhandari, Tata McGraw Hill Publishing Company Ltd., 
New Delhi, 2nd Edition 2007.  

 
REFERENCE BOOKS: 
 

1. Machine Design: Robert L. Norton, Pearson Education Asia, 2001.  
2. Design of Machine Elements: M.F.Spotts, T.E. Shoup, L.E. Hornberger, S.R. Jayram and 

C.V. Venkatesh, Pearson Education, 2006.  
3. Machine Design: Hall, Holowenko, Laughlin (Schaum’s Outlines series) Adapted by S.K. 

Somani, Tata McGraw Hill Publishing Company Ltd., New Delhi, Special Indian Edition, 
2008.  

4. Machine Design: A CAD Approach: Andrew D DIMAROGONAS, John Wiley Sons, Inc, 
2001.  

 

Course Learning Outcomes (COs): 

1. Evaluate and analyse stresses in curved beams and power transmission elements in 
various applications.[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

2. Design and develop various types of springs for  various applications. 
[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

3. Decide and design gears for engineering applications. 
[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

4. Understand and choose the design concepts of appropriate brakes and clutches used in 
practice. [PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

5. Identify & choose lubricants, bearings for various applications. 
[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 
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FINITE ELEMENT ANALYSIS 

 
Preamble  
Finite Element Method is proving to be a very powerful technique of solving and analyzing 
complex engineering problems. It is a numerical method which yields fairly accurate results 
for complex engineering problems and of late has emerged as a very rapidly growing area of 
research for applied mathematics. Its usefulness in various branches of engineering is due to 
the ease with which the method is made amenable to computer programming, leading to a 
process of iterative design. Its uniqueness lies in the fact that complex engineering problems 
having no analytical solutions can be solved with ease and iterative designs can be worked 
out. Of late, this technique has found a lot of applications in the area of design,manufacturing 
and thermal engineering applications as newer and specialized techniques and materials are 
being used with changing technology. The method can also be used in the development of 
machine tools, newer materials and in failure analysis of processes and structures. 

Course Learning Objectives  

1. To understand and apply concepts  of theory of elasticity, principle of minimum 
potential energy variational and weighted residual methods and steps of finite element 
method  

2. To understand concepts of shape functions and stiffness matrix,methods of solving 
equilibrium equations and be able to solve one dimensional and truss problems 
including temperature effects. 

3. To understand fundamentals of two dimensional CST  and Quadrilateral elements, 
higher order elements and Gaussian quadrature and be able to solve related problems. 

4. To understand the fundamentals of Beam elements and be able to solve beam 
problems. 

5. To apply FEA insolving  dynamic problems such as finding eigen values and eigen 
vectors of vibrating menbers. 

 
 

UNIT I 
Introduction: Equilibrium equations in elasticity subjected to body force, Traction force, 
Stress strain relations for plane stress and plane strain, Variation approach, Calculus of 
variation, Euler’s Lagrange’s equation, Principle of minimum potential energy, Principle of 
Virtual work, Rayleigh-Ritz method, Galerkins method. General Description of Finite 
Element Method, Advantages, Basic steps in  the formulation of Finite Element Analysis..  
 

UNIT II 
 Shape functions of Linear simplex element, co- ordinate systems, Stiffness matrix by 
potential energy approach, Load vector,Elimination approach and Penalty approach of 
handling boundary conditions, Temperature  effect  Quadratic Shape Functions of 1D 
Elements, Problems on stepped bar subjected to axial and thermal loads. 
Truss Element: Truss element, Local and Global coordinate systems, Elemental stiffness 
matrix, Element stress, Temperature effects, Problems on trusses.  

Course Code:  ME 62                   Course  Credits: 4:0:0 
Prerequisite:    Nil                    Contact Hours: 56 

  Course Coordinator:  Mr   LOKESHA K 
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UNIT III 
 Shape functions of CST element, isoparametric representation of CST element, Four node 
quadrilateral element, Stiffness matrix, Element stress, Lagrangian interpolation functions, 
Higher  order elements, six nodes triangular element, eight nodes quadrilateral element.  
Geometric Isotropy, Pascal’s triangle, Pyramid, Convergence criteria, Numerical Integration 
using one, two and three point Gaussian quadrature formula.  
 

UNIT IV 
Beam element: Beam element, Hermit shape function, Stiffness matrix, Load vector, Shear 
force and Bending moment, Problems on beams.  
 

UNIT V 
Dynamic considerations :Hamilton’s principle, derivation of mass matrices of bar and beam 
elements, deriving Eigen values and Eigen vectors of free vibrating bars. 
 
TEXT BOOKS  
 

1. Finite Element in Engineering, Chandrupatla T.R., 2nd Edition, PHI,2000 
2. The Finite Element Method in Engineering, S.S.Rao, 4th Edition, Elsevier, 2006  

 
REFERENCE BOOKS  
 

1. Text book of Finite Element Analysis, P.Seshu, PHI India, 2004  
2. Finite Element Method, J.N.Reddy, McGraw- Hill International Edition.  
3. Finite Element Analysis, C.S. Krishnamurthy,- Tata McGraw Hill Publishing co. Ltd, 

New Delhi , 1995  
 

Course Learning Outcomes (COs): 

At the end of the course the student will be able to: 

1. Apply concepts  of theory of elasticity, principle of minimum potential energy   
2. variational and weighted residual methods and describe finite element method. 

[PO1,PO2,PO3,PO4,PO5,PO7,PSO1,PSO2] 
3. Explain and evaluate one dimensionalbar  and truss problems. 

[PO1,PO2,PO3,PO4,PO5,PO7,PSO1,PSO2] 
4. 3.  Apply fundamentals of two dimensional elements and higher order elements and 

develop skill to    solve related problems. [PO1,PO2,PO3,PO4,PO5,PO7,PSO1,PSO2] 
5. Apply the fundamentals of Beam elements and have skill to solve beam related 

problems. [PO1,PO2,PO3,PO4,PO5,PO7,PSO1,PSO2] 
6. Describe and evaluate dynamic problemsof  vibrating one dimensional menbers. 

[PO1,PO2,PO3,PO4,PO5,PO7,PSO1,PSO2] 
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HEAT AND MASS TRANSFER 

 
Preamble: 
Heat transfer is the science that seeks to predict the energy transfer that may takes place 
between material bodies as a result of a temperature difference. The course is normally 
required in mechanical and chemical engineering curricula but it has applications in cooling 
problems in the field of electrical and electronics engineering, space applications etc. the 
three modes of heat transfer that is conduction, convection and radiation are clearly described 
in this course and students will learn how to formulate, analyze, design and solve the 
problems related to heat transfer. In addition a small portion of mass transfer is also presented 
in the course for the students to understand the problems related to simultaneous heat and 
mass transfer.  

 
Course Learning Objectives  
The course should enable the students to understand:  

1. Modes and basic laws of heat transfer, one dimensional steady state conduction 
through plane wall, cylinder, sphere of uniform and non uniform thermal conductivity 
with and without heat generation.  

2. The steady state heat transfer from straight fins subjected to different boundary 
conditions and unsteady state conduction with lumped analysis and use of Heisler 
charts.  

3. The evaluation of convective heat transfer in free and forced convection from walls, 
cylinder etc under different conditions with the use dimensional analysis.  

4. The analysis of heat exchangers by LMTD and NTU methods and the heat transfer 
with change of phase i.e. boiling and condensation.  

5. The radiation heat transfer for different cases including radiation shield and the basics 
of diffusion and convective mass transfer.  

 
UNIT  I 

Introductory concepts :Modes of Heat Transfer, Basic Laws of Heat Transfer, Overall Heat 
Transfer Coefficient, Boundary Conditions, 3-D Conduction equation In Cartesian  
coordinates, Discussion On 3-D Conduction equation in Cylindrical and Spherical coordinate 
systems(No Derivation). 1-DConduction equations in Cartesian, Cylindrical and Spherical 
Coordinate Systems. Composite Walls, Cylinders and Spherical Systems with Constant 
Thermal Conductivity, Numerical Problems. 

 Derivation for 1-D heat flow and temperature distribution in plane wall, cylinder, sphere 
with variable thermal conductivity. Insulating materials and their selection, critical thickness 
of insulation. Steady state 1-D conduction in slab, cylinder and spheres with heat generation. 

Course Code:  ME 63               Course  Credits: 3:0:0:1 
Prerequisite:    Nil                   Contact Hours: 56 

  Course Coordinator:  Mr   GURURAJ  



 44 

UNIT II 
Heat transfer in extended surfaces: Derivation for 1-D heat flow and temperature distribution in 
straight fin with end conditions such as, infinitely long fin, fin with insulated tip, fin with convection 
at the tip and fin connected between two heat sources. Fin efficiency and effectiveness, 1-D numerical 
method for fin. Numerical problems.       

1-D transient conduction: conduction in solids with negligible internal temperature gradient (lumped 
system analysis), Use of Heislers charts for transient conduction in slab, long cylinder and sphere, Use 
of transient charts for transient conduction in semi-infinite solids, Numerical problems.                                                                                                    

UNIT III 
Concepts and basic relations in boundary layers: Hydrodynamic and thermal boundary layers, 
critical Reynolds number, local heat transfer coefficient, average heat transfer coefficient, Flow inside 
a duct, hydrodynamic and thermal entrance lengths.  

Natural or Free convection: Application of dimensional analysis for free convection. Physical 
significance of Grasshoff number, Rayleigh number. Use of correlations in free convection for  
horizontal, vertical plates and cylinders. Numerical problems                                                                       

Forced convection heat transfer: Application of dimensional analysis for forced convection. 
Physical significance of Reynolds, Prandtl, Nusselt and Stanton numbers. Use of correlations for 
hydro-dynamically and thermally developed flows in case of a flow through tubes, flow over a flat 
plate, cylinder and across a tube bundle. Numerical problems.    

UNIT IV 

Heat exchangers: Classification of heat exchangers, Tubular and compact heat exchangers, overall 
heat transfer coefficient, fouling factor, L.M.T.D method, effectiveness, NTU method of analysis of 
heat exchangers, Numerical problems.    

Condensation and Boiling heat transfer: Types of condensation, Nusselt’s theory for laminar 
condensation on a vertical flat surface, expression for film thickness and heat transfer coefficient, use 
of correlations for condensation on inclined flat surfaces, horizontal tube and horizontal tube banks, 
Regimes of pool Boiling, Numerical problems. 

UNIT  V 
Mass Transfer: Fick`s law of diffusion mass transfer, Isothermal evaporation of water, convective 
mass transfer, Numerical problems.                        

Radiation heat transfer: Thermal radiation, definitions of various terms used in radiation heat 
transfer, Stefan-Boltzman law, Kirchoff`s law, Planck`s law and Wein`s displacement law, Radiation 
heat exchange between two parallel infinite black surfaces and gray surfaces, effect of radiation, 
shield, Intensity of radiation and solid angle, Lambert`s law, radiation heat exchange between two 
infinite surfaces, Radiation shape factor, properties of shape factors, shape factor algebra, Hottel`s 
cross string formula, network method for radiation heat exchange in an enclosure, Numerical 
problems. 
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TEXT BOOKS: 

1. Heat and Mass Transfer,  S.C. SACHDEV, New Age International Edition. ,2006., 
2. Basic Heat Transfer, OZISIK, McGraw-Hill publications, NY. 2005., 
3. Heat and Mass Transfer, M.THIRUMALESHWAR, Pearson Edition. 2006., 
4. Heat and Mass transfer Data book , C.P KOTHANDARAMAN & 

S.SUBRAMANYAN , New age international(p) limited publishers, 2007 
 

REFERENC BOOKS: 

1. Heat Transfer, a practical approach. YUNUS A CENEGAL, Tata McGraw-Hill 
publishers, NY. 2001., 

2. Heat Transfer, J.P HOLMON, McGraw-Hill Publishers special Indian edition 2011. 

3. Principles of engineering heat transfer.,  KRIETH F,  Thomas learning. 2001. 

 

Course Learning Outcomes (COs): 

1. Understand the basic laws of heat transfer and able to solve conduction, convection 
and radiation problems. [PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 

2. Evaluate heat transfer coefficients in natural and forced convection Heat transfer. 
[PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 

3. Ability to design and analyze the performance of heat exchangers. 
[PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 

4. Understand the basic concepts of boiling and condensation, 
[PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 

5. Understand the principles of radiation heat transfer and basics of mass transfer. 
[PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 
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MINI PROJECT 
 

 
Subject learning objectives 

1. Demonstrate a systematic understanding of project contents;  
2. Understand methodologies and professional way of documentation;  
3. Know the meaning of different project contents; 
4. Demonstrate a wide range of skills and knowledge learned, 
5. Understand established techniques of project report development. 

 
Course Learning Outcomes (COs): 

After successful completion of this course, students will be able to 

1. Identify problem specification and develop conceptual design and methodology of 
solution for the 
problem.[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

2. Learn team work and share responsibility. 
[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

3. Develop and implement ideas to build physical model in order to meet the society, 
curriculum requirements and needs. 
[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

4. Demonstrate to respect the professional and ethical values of engineering problems. 
[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

5. Develop effective communication skills for presentation of project related activities & 
engage themselves for lifelong learning to meet the technological challenges. 
[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

 
 
 
 

 

 

 

 

 

 

 

 

Course Code:  ME 64                   Course  Credits: 0:0:6 
Prerequisite:    Nil  

 Course Coordinator:  Dr PRAKRATHI S 
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THEORY OF ELASTICITY 
 

 

Preamble 

Preamble: In the present context of mechanical engineering curriculum the course on Theory of 
Elasticity provides a machine designer with an advanced approach for design of components. 
With the advances being made in the areas of manufacturing, design and automotive engineering 
newer and efficient design of machinery and equipments require an in depth knowledge of 
behavior of components under stressed condition within elastic limit. The course being a first 
course at UG level, 
the topics cover the fundamentals of TOE and application of the concepts to solve problems 
encountered in designing of machine components. The various topics of practical interest give the 
students a deeper insight into the field of machine design. 
 
Course Learning Objectives: 
 
1. Introduce the various aspects of Theory of Elasticity as applied to engineering problems in a 

systematic manner. 
2. Impart the knowledge of fundamental concepts of Stress and Strain at a point. 
3. Understand the concepts of Stress and Strain at a point by solving problems of practical 

interest. Develop skill to solve simple problems on concepts of Plane stress and Plane strain. 
4. Develop competence in analyzing the 2D problems of elasticity. Develop an understanding 

of problems on thermal stresses and develop skill to solve them. 
5. Develop an understanding of the concepts of torsion of shafts of circular and non circular 

cross section and applying them for solving problems. Learn the practical implications and 
applications of torsion of thin walled tubes. 

 
UNIT I 

Definition And Notations, Stress, Stress at a point, equilibrium equations, equality of cross shear 
stress, principal stress, octahedral  stress, boundary condition equations, stress on an inclined 
plane. 

UNIT II 
 

Strain At A Point, Compatibility equations, principal strains, Mohr’s Diagram Generalized 
Hooke’s Law, Plane stress and Plain Strain, Aeris Stress Function, Analysis of beams, 
cantilever beam. 

UNIT III 
 

General Equation In Cylindrical Coordinators, Equilibrium equations, analysis of thick cylinder 
subjected to internal and external pressure, shrink fits  
 

UNIT IV 

Stresses in Rotating Discs and Cylinders, Stress Concentration in an infinite plate. Thermal 
Stresses, Thermo elastic stress strain relation, thermal stresses in think circular disc and long 
cylinders.  

Course Code:  ME 651                 Course  Credits: 3:0:0:1 
Prerequisite:    Nil                     Contact Hours: 56 

 Course Coordinator:  Dr P DINESH 
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UNIT V 
 

Principal of superposition theorem, Saint Venant’s principle, uniqueness theoretician of circular,  
elliptical and triangular bar, membrane analogy 
  
TEXT BOOKS: 
 

1. Theory of Elasticity – SP Timoshenko and Goodier, Mc Graw Hill International, 3rd 

Edition 1972 
2. Advanced Mechanics of Solids – LS Srinath – Tata Mc Graw Hill 

 
REFERENE BOOKS: 
 

1. Applied Elasticity – CT Wang, Mc Graw Hill Book 1953 
2. Elasticity Theory applications and numericals – Martin H Sadd, Elsiver 2005 

 
 
Course Learning Outcome (COs): 

1. Evaluate and compare the conventional strength of material approach and that of 
TOE[PO1,PO2,PO3,PO4,PSO1,PSO2] 

2. Compile fundamentals of TOE for engineering applications. 
[PO1,PO2,PO3,PO4,PSO1,PSO2] 

3. Develop ability to identify a problem and apply the fundamental concepts of TOE. 
[PO1,PO2,PO3,PO4,PSO1,PSO2]Demonstrate   the ability to solve problems of 
practical interest. 

4. Develop competence to design and analyze problems of engineering involving design 
of components[PO1,PO2,PO3,PO4,PO5,PSO1,PSO2] 

5. Demonstrate ability to have the competence for undergoing knowledge up gradation 
in the field of TOE With particular reference to Theory of Plasticity and Finite 
Element Method. [PO1,PO2,PO3,PO4,PO5,PSO1,PSO2] 
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COMPUTATIONAL FLUID DYNAMICS 

 
Preamble 
In recent years, industrial revolution and modernization, lot of competition is there among the 
various industries. To fulfill need of customers and give the components at lower cost, it is 
important to produce the components with minimum time using various available techniques. 
Computational Fluid Dynamics, cost effective tool, is more often used to change the design 
of various components. It provides numerical approximation to the equations that govern 
fluid motion. Application of the CFD is to analyze a fluid problem requires the following 
steps. First, the mathematical equations describing the fluid flow and are usually a set of 
partial differential equations. These equations are then discretized to produce a numerical 
analogue of the equations. The domain is then divided into small grids or elements. Finally, 
the initial conditions and the boundary conditions of the specific problem are used to solve 
these equations. The solution method can be direct or iterative. In addition, certain control 
parameters are used to control the convergence, stability, and accuracy of the method. 

Course Learning Objectives: 

1. Ability to apply knowledge of Mathematics, science and Engineering in static and 
dynamic flow analysis of fluids  

2. Ability to design and understand how exactly CFD problems are categorized and 
differentiated before solving for solution 

3. Ability to apply the exact mathematical, physical, thermal conditions to solve the given 
problem 

4. Ability to identify, formulate and solve engineering problems either by using Finite 
element method or Finite volume method. 

5. Ability to apply numerical methods like implicit or explicit methods. 
6. Finally to apply and use the techniques, skills and modern engineering tools, necessary 

for engineering practice such as  application of Engineering Maths, Engineering 
techniques and develop codes for solving flow related, chemical reactions or 
combustion problems. 

 
UNIT I 

Introduction to CFD: Comparison of Experimental, Theoretical & computational approach, 
3-D general mass conversation, Momentum & Energy equation in differential form, Integral 
form and vector form representation, Cartesian and curvilinear coordinates. 

Partial differential equations: Classification physical and mathematical, Equilibrium 
problems, Marching problems, Hyperbolic, parabolic problems, Elliptic and system of 
equations. 

UNIT II  
Basics of numerical methods: Solution of algebraic equations – Newton Raphson method, 
Solution of system of algebraic equations, Gauss elimination, Gauss seidel, Crouts method, 
Solution of ODE BY Taylors, Euler’s, Rungekutta , Milnes predictor, Introduction to solution 
of tridigonal system of equations(THEORY ONLY). 

Course Code:  ME 652                 Course  Credits: 3:0:0:1 
Prerequisite:    Nil                     Contact Hours: 56 

 Course Coordinator:  Dr NAGESH S N 
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UNIT III 
Basics of Discretization methods: Finite difference equations, Finite difference rep.n of 
PDE, Truncation Error, Round off and Discretisation error, Consistency, Stability, 
Convergence criteria. Taylors method: Polynomial fitting, Integral method, Finite volume 
method , Uniform grid generation. 
 

UNIT IV 
Application of numerical methods: Heat equation Simple explicit method, Richardson’s 
method simple implicit method, Laplace equation FD rep.n, Simple example for Laplace 
equations 
 

UNIT V 
Finite volume Method: Finite volume method for diffusion equation-simple problems, 
Finite volume method for convection, diffusion equation, steady 1-dimensional convection 
diffusion, Conservativeness, boundedness, transportiveness, Central differencing schemes, 
upwind differencing schemes. 
 
TEXT BOOKS:  
 

1. Computational Fluid Mechanics and Heat transfer- 2nd Edition 1998,John C Tannehill, 
Dule A Anderson, Richard H, Taylor and Francis, UK 2001 

2. Numerical Fluid and Heat Transfer, Patankar, 2000 
 
REFERENCE BOOKS: 
 

1. Numerical Methods for Engineers – Iyer and Iyer 2001 
2. An Introduction to Computational Fluid dynamics  H  K V and W Malalasekera 

 

Course Learning Outcomes (COs): 

1. Able to categorize the given problem and develop mass, momentum and energy 
equations[PO1,PO2,PO4,PO12,PSO1,PSO2] 

2. Able to understand and solve Basic Numerical 
methods[PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 

3. Able to discretize the given problem and develop FINITE DIFFERENCE 
EQUATIONS[PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 

4. Able to apply the numerical methods for heat and wave equations using implicit and 
explicit methods. [PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 

5. Able to solve Finite Volume Method   and related basic 
problems[PO1,PO2,PO3,PO4,PO5,PO12,PSO1,PSO2] 
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TOTAL QUALITY MANAGEMENT 
 

 
Preamble 
 
Course Learning Objectives: 

1. The aim of course provides the knowledge of TQM, Benefits of TQM, and 
Contribution of Gurus.  

2. Students learn characteristics of leaders and role of TQM leaderships. Continuous 
process improvement. 

3. Selectively choose Tools & Techniques of TQM. 
4. Learn how to select product acceptance control plan and characteristics of OC curves. 
5. Learn how to check reliability and life of process. 

 
UNIT I 

Over view of Total Quality Management: Introduction, Definition, Basic Approach, 
Contribution Of   quality Gurus. Quality circle TQM frame work , Historical review, benefits 
of TQM, TQM organisation . 
Leadership: characteristics of quality leaders,Demings Philisopy,role of TQM Leaders, 
continuous processes improvement ,Juranos Triology.quality costs, 6 sigma, Reengineering. 

 
UNIT II 

Tools and techniques of TQM: Basic tools of TQM, Bench marking, processes of bench 
marking, quality management systems .ISO-9000 series of standards, implementation and 
documentation of ISO_9000. 
Introduction of QFD and QFD process, TQM exemplatory organisation. Design of Failure 
Mode and Effect analysis [FMEA] ,process of  FMEA. 

 
UNIT III 

Statistical Process control (SPC): Seven basic tools of quality control, control charts for 
variables .construction and interpretation  and analysis  of control charts process capability 
indices, process improvement through problem analysis . .( Intensive coverage with 
numerical problems )  
 Control charts for attributes: construction ,interpretation and analysis of P-chart  np-chart,C-
chart and U-chart, improvement through problem analysis .( Intensive coverage with 
numerical problems )  

 
UNIT IV 

Product acceptance control: Design of single sampling, double sampling and multiple 
samp[ling plan analysis of the characteristics of the SSP, DSP and MSP . .( Intensive 
coverage with numerical problems ) 
Operating characerstics curves ( OC-Curves ) : construction, characteristics of OC curves, 
Terms used in OC curves , LTPD, Outgoing quality Level ,{OQL]) , LTPD.AOQ, AOQL 
etc., (Intensive coverage with numerical problems) 

Course Code:  ME 653              Course  Credits: 3:0:0:1 
Prerequisite:    Nil                   Contact Hours: 56 

  Course Coordinator:  Dr C M RAMESHA 
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UNIT V 
Reliability and Life Testing : Reliability and analysis of components, standard 
configurations systems like series, parallel redundancy and principles of design for reliability 
.reliability testing (Intensive coverage with numerical problems) 
Experimental design : one factor design, two factor design, orthogonal design, full factorial  
and fractional design .Taguchi philosophy of quality  engineering, loss function, orthogonal 
array ,sign to noise function, parameter design, tolerance design ( Basic concepts and 
treatment only ) .   

 
TEXT BOOKS: 
 

1.  Total quality Management Dale H Berster field(etal) Pears education   , Third edition 
Indian Reprint -2004  

2. Statistical quality Control  by Grant Levenworth (2000)  
 
REFERENCE BOOKS:  
 
1. Stastical quality control  by Douglos C Mantego  third editon Pearson Education -

2006  
2. A new American TQM for revolution in management:Sho- shiba, Alan Graham  and, 

David walder Productivity press Oregon-1990 
3. Organizational excellence through TQM  H Lal, New Age Publishers  
4. Quality control and Total quality management-PL Jain TMH Publications  company 

Ltd - 2001 New Delhi 
5. Total quality management and Text cases by Sreedhar Bhat .K Himalaya publishing 

House edition-1, 2002 
 

Course Learning Outcomes (COs): 

1. Students can express basic approaches in TQM, will know the contribution of Quality 
gurus and able to explain the aspects of leadership qualities. 
[PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

2. Students would have understood the details of various tools in TQM and concepts of 
QFD and FMEA[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

3. Students will be able to demonstrate their knowledge on Statistical process control 
tools, apply and interpret the same.   
[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO9,PO10,PO11,PO12] 

4. Students will be able to explain the concepts of sampling plan and quantify their 
characteristics.  [PO1,PO2,PO5,PO10,PO11,PO12] 

5. Students will be able to explain the concepts of reliability and life test, and will be 
able to solve simple numericals.  The students will also be able to explain the basic 
concepts of design of experiments with special reference to Taguchi method.  
[PO1,PO2,PO3,PO4,PO5,PO6,PO7,PO8,PO10,PO11,PO12] 
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NON TRADITIONAL MACHINING 

 
Preamble 
The main objective of all machining operations is to remove excess material to obtain the 
desired shape and size. Unlike in the conventional machining operation as cited above, 
unconventional machining uses special technique for the removal of material which leads to a 
greater accuracy, surface finish. The source of energy could be electrical, mechanical motion, 
chemical reaction, power radiation or fluid motion, etc. Normally the magnitude of energy 
involved will be highly concentrated at any given point/location. A very rapid development 
of newer materials having higher hardness and other mechanical properties which demand 
higher dimensional accuracy and high production rate, a need for developing newer 
manufacturing process arose. The present subject deals with various nontraditional machining 
processes and its advantages and limitations over the conventional processes. 

 
Course Learning Objectives: 

1. Introduction of non-traditional machining methods and their difference with 
conventional machining methods 

2. Different classification criteria of non-traditional machining methods and their 
classifications 

3. Working principle of various  non-traditional machining methods 
4. Process details of various  non-traditional machining methods 
5. Applications, advantages and limitations of non-traditional machining 

 
UNIT -I 

Introduction to NTM, Classification of NTM, Comparison between conventional and Non 
conventional process. 

Ultrasonic Machining: Introduction ,Equipment, Tool material and tool size,  Abrasive 
slurry, cutting tool system design, Effect of parameter: effect of amplitude, frequency, Effect 
of vibration , abrasive diameter, Effect of applied static load, slurry, tool  and work material, 
USM process characteristics: MRR, tool wear, accuracy, surface finish, Application, 
advantages and disadvantages of USM. 

Abrasive Jet Machining: Introduction, Equipment, Variables in AJM, Carrier gas, types of 
abrasive, size of abrasive grain, Velocity of the abrasive jet, mean number, abrasive 
particles/unit volume of carrier gas, Work material, stand-off distance, nozzle design, shape 
of cut, Process characteristics: MRR, nozzle wear, accuracy , surface finish, Applications, 
advantages and disadvantages of  AJM. 

 

Course Code:  ME 654                Course  Credits: 3:0:0:1 
Prerequisite:    Nil                   Contact Hours: 56 

 Course Coordinator:  Dr MOHANDAS K N 
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UNIT -II 

Electro Chemical Machining: Introduction, study of ECM machine, elements of ECM, 
Cathode tool, Anode work piece, source of DC power, Electrolyte, chemistry of process, 
ECM process characteristics,-MRR, accuracy, surface finish, ECM tooling: ECM tooling 
technique and Example, Tool and insulation materials, tool size, electrolyte flow 
arrangement, Handling of slug, Economics of ECM, applications such as electrochemical 
turning, Electrochemical grinding, Electrochemical honing, deburring, advantages, 
limitations.  

Chemical Machining: Introduction, elements of process, Chemical blanking process: 
preparation of work piece, Preparation of masters, masking with photo resists, etching for 
blanking, Accuracy ,applications of chemical blanking, chemical milling, Process steps-
masking, etching, process characteristics of CHM, MRR, accuracy, surface finish, hydrogen 
embrittlement, Advantages and application of CHM. 

UNIT -III 

Electro Discharge Machining: Introduction, Mechanism of material removal, Dielectric 
fluid, Spark generator, EDM tools, electrode feed control, electrode manufacture, Electrode 
wear, EDM tool design, choice of machining operation, Electrode material selection, under 
sizing, length of electrode, machining time, Flushing, pressure flushing, suction flushing, 
Side flushing, pulsed flushing, EDM process characteristics: MRR, accuracy, surface finish, 
HAZ, machine tool selection, Application, EDM accessories/ applications, Electric discharge 
grinding, traveling wire EDM. 

UNIT -IV 

Plasma Arc Machining: Introduction, equipment, non thermal generation of plasma, 
Selection of gas, Mechanism of metal removal, PAM parameter, Process characteristics, 
safety precautions, applications, advantages and limitations. 

Laser Beam Machining: Introduction, equipment of LBM, Mechanism of metal removal 
LBM parameters, process characteristics, Advantages, limitations. 

Electron Beam Machining: principles, Equipment, operations, Applications, advantages, 
limitations of EBM. 

UNIT -V 

Water Jet Machining: principle, equipment, operation, Applications, advantages and 
limitations of WJM. 
Abrasive Water Jet Machining: Principle, the machining system, Process capabilities 
Ice Jet Machining: Introduction, Process description 
Magnetic Abrasive Finishing: Introduction, the machining system, Material removal 
process, Applications 
Hybrid Thermal Processes: Introduction, Electro-erosion dissolution machining, Abrasive 
Electro-discharge Machining, EDM with Ultrasonic Assistance, Electrochemical Discharge 
grinding, Applications. 
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TEXT BOOKS  

1. Modern Machining Processes, Pandey, P.C. and Shan, H. S., Tata McGraw Hill 
Publications (2008). 

2. Production Technology, HMT, Tata McGraw Hill, 2001 

 
REFERENCE BOOKS  

1. Advanced Machining Processes, Vijay K Jain, Allied Publishers Mumbai, 2002. 

2. Unconventional Manufacturing Process, M K Singh, New Age International, 2010. 

 
Course Learning Outcome (COs): 

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

1. Recognize the importance of NTM methods and describe Ultrasonic and abrasive jet 
machining processes. [PO1,PO5,PO7,PO12,PSO1,PSO2] 

2. Illustrate the working principle and applicability of the electro-chemical and chemical 
machining processes. [PO1,PO2,PO5,PSO1,PSO2] 

3. Describe the importance of Electro Discharge machining process, aspects related to 
MRR, surface finish. [PO1,PO2,PO4,PO7,PSO1,PSO2] 

4. Illustrate the working principle, advantages, process limitations of PAM, LBM 
processes. [PO1,PO3,PSO1,PSO2] 

5. Choose a process for machining, material for different applications to satisfy the 
requirement of the modern day developments. 
[PO1,PO2,PO4,PO5,PO7,PO12,PSO1,PSO2] 
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HYDRAULICS AND PNEUMATICS 

 
 
Preamble 
History of fluid power goes back to our ancient civilization wherein man used water to 
generate power using water wheels, and air to run windmills and propel ships. These fluids 
were used in large quantities at relatively low pressure (corresponding to atmospheric 
pressure). Until industrial revolution in 1850 in England fluid power concept was not 
introduced in industries. But by 1870 fluid power was used in hydraulic cranes, jacks, 
shearing and riveting machines, water pumps etc. During and after World War II, fluid power 
technology gained momentum. And today there is an after list of fluid power application in 
almost every industry. Automobiles, missiles, machine tools, aero planes etc. extensively use 
fluid power technology. This course deals with the fundamental aspects of hydraulics and 
pneumatics, the two fields of relevance to fluid power engineering.   

 
Course Learning Objectives: 

1. To provide a sound understanding of the working of hydraulic and pneumatic 
systems. 

2. To provide knowledge about controlling components of hydraulic and pneumatic 
systems. 

3. To provide knowledge of design of hydraulic and pneumatic systems for various  
applications. 

4. To provide an understanding of choice, preparation and distribution of compressed 
air. 

5. To introduce the concept of signal processing elements and control 
 

UNIT - I 
Introduction To Hydraulic Power: Pascal’s law and problems on Pascal’s Law, continuity 
Equations, introduction to conversion of units, Structure of Hydraulic Control System. The 
Source of Hydraulic Power: Pumps Pumping theory, pump classification, gear pumps, vane 
pumps, piston pumps, pump performance, pump selection. Variable displacement pumps. 
Hydraulic Actuators: Linear Hydraulic Actuators [cylinders], Mechanics of Hydraulic 
Cylinder Loading 
 

UNIT - II 
Hydraulic Motors: Hydraulic Rotary Actuators, Gear motors, vane motors, piston motors, 
Hydraulic motor theoretical torque, power and flow rate, hydraulic motor performance. 
Control Components in Hydraulic Systems: Directional Control Valves – Symbolic 
Representation, Constructional features, pressure control valves – direct and pilot operated 
types, Flow control valves. 
 

Course Code:  ME 655                 Course  Credits: 3:0:0:1 
Prerequisite:    Nil                     Contact Hours: 56 

  Course Coordinator:  Dr MOHANDAS K N 
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UNIT - III 
Hydraulic Circuit Design and Analysis: Control of single and double – acting Hydraulic 
Cylinder, regenerative circuit, pump unloading circuit, Counter Balance Valve application, 
Hydraulic cylinder sequencing circuits. Cylinder synchronizing circuits, speed control of 
hydraulic cylinder, speed control of hydraulic motors, Accumulators. 
Maintenance Of Hydraulic Systems: Hydraulic oils; Desirable properties, general type of 
fluids, sealing devices, reservoir system, filters and strainers, problem caused by gases in 
hydraulic fluids, wear of moving parts due to solid particle contamination, temperature 
control, trouble shooting. 
 

UNIT - IV 
Introduction To Pneumatic Control: Choice of working medium, characteristics of 
compressed air. Structure of Pneumatic control system. Compressed air: Production of 
compressed air –compressors, preparation of compressed air- Driers, Filters, Regulators, 
Lubricators, Distribution of compressed air. 
Pneumatic Actuators: Linear cylinders – Types, conventional type of cylinder working, end 
Position cushioning, seals, mounting arrangements applications. 
 

UNIT - V 
Directional Control Valves: Symbolic representation as per ISO 1219 and ISO 5599. 
Design and constructional aspects, poppet valves, slide valves spool valve, suspended seat 
type slide Valve. Simple Pneumatic Control: Direct and indirect actuation pneumatic 
cylinders, use of Memory valve. Flow control valves and speed control of cylinders supply 
air throttling and exhaust air throttling, use of quick exhaust valve. 
Signal processing elements: Use of Logic gates – OR and AND gates pneumatic 
applications. Practical examples involving the use of logic gates. Pressure dependent controls 
types Construction–practical  applications. Time dependent controls – Principle, construction, 
practical Applications. 
 
 
TEXT BOOKS  

1. Fluid Power with applications, Anthony Esposito, Fifth edition Pearson education, 
Inc. 2000. 

2. Pneumatics and Hydraulics, Andrew Parr. Jaico Publishing Co. 2000. 
3. 3Hydraulics and Pneumatics, Dr. Niranjan Murthy and Dr RKHegde, Sapna 

publications 2013 

 
REFERENCE BOOKS  

1. Oil Hydraulic Systems - Principles and Maintenance, S.R. Majumdar, Tata Mc 
Graw Hill 

2. Publishing company Ltd. 2001. 
3. Pneumatic Systems, S.R. Majumdar, Tata Mc Graw Hill publishing Co., 1995. 
4. Industrial Hydraulics, Pippenger, Hicks, McGraw Hill, New York, 2009 
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Course Learning Outcomes (COs): 

Students will be able to:  
1. Demonstrate the working of hydraulic and pneumatic systems. 

[PO1,PO2,PO12,PSO1,PSO2] 
2. Identify the controlling components of hydraulic and pneumatic systems. 

[PO1,PO2,PO3,PO5,PO12,PSO1,PSO2] 
3. Design the hydraulic and pneumatic systems for various applications. 

[PO1,PO2,PO3,PO5,PO12,PSO1,PSO2] 
4. Examine the choice, preparation and distribution of compressed air. 

[PO1,PO2,PO3,PO12,PSO1,PSO2] 
5. Predict the use of pressure and time dependent controls.  

[PO1,PO2,PO3,PO12,PSO1,PSO2] 
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FINITE ELEMENT ANALYSIS -LAB 

 
Preamble:  
FEA is gaining popularity day by day and is a sought after dream career for mechanical 
engineers. Enthusiastic engineers and managers who want to refresh or update the knowledge 
on FEA are encountered with volumes of published books. FEA is now a commonly used 
synonym for a wide range of computational techniques in engineering practice. All the 
engineering structures today; should be simulated for their performance on a computer 
compulsorily. Modeling becomes increasingly important to provide quick solutions for a 
defined problem, which involves equations. As the complexity of the equation increases, 
computing tools are necessary to solve them. MATLAB is one such tool that gives solutions 
in real time for a dynamic problem.  

Course Learning Objectives:   
 

1. Apply the knowledge of FEM to construct finite element models using available library 
from the tool.  

2. Choose appropriate boundary conditions to carryout analysis and compare the results 
obtained from commercially available software (Solver) 

3. Apply the knowledge of MATLAB to solve numerical & engineering equations 
 
List of Exercises: 
 
1. Bars of constant cross section area, tapered cross section area and stepped bar, Multipoint 
    Constraints, Temperature Stresses in 1D Bars  
2. Trusses  
3. Beams – Simply supported, cantilever beams with UDL, beams with varying load etc  
4. Stress analysis of a rectangular plate with a circular hole subjected to both axial and 
     bending  
5. Thermal Analysis – 2D problem with conduction and convection Boundary conditions.  
6. a) Natural Frequencies of Spring mass and dampers systems of Single and two degrees  
    Systems.  

b) Natural Frequencies of fixed – fixed beam.  
7. Solve Numerical Problems using MATLAB  

 
TEXT BOOK:  
 
1. FEA Laboratory Manual ----- By the Department of Mechanical Engineering, MSRIT  
 
REFERENCE BOOK:  
 
1. Practical Finite Element Analysis ---- Published By Finite to Infinite, Pune, India.  
     ISBN 978-81-906195-0-9  

 

Course Code:  ME 66L                    Course  Credits: 0:0:1 
Prerequisite:    Nil                     Contact Hours:14 

  Course Coordinator:  Mr LOKESHA K 
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Course Learning Outcomes (COs): 

1. Demonstrate the use of FEA tools for different Engineering Problems  
        [PO1,PO2,PO5,PO12,PSO1,PSO2] 
2.     Predict the performance of Structural member [PO1,PO2,PO3,PO4,PO12,PSO1,PSO2] 
3. Analyze analytical problems using MATLAB for engineering applications.  
        [PO1,PO2,PO5,PO12,PSO1,PSO2] 

 
Scheme of Examination: 

 
The student should solve 2 exercises.  1 of them should be a heat transfer / vibration 
problem. 
Each exercise carries 20 marks. 
Viva – Voce carries 10 Marks 
Total Maximum Marks = 50   
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HEAT AND MASS TRANSFER -LAB 
 

 
Course Learning Objectives:   
Student is expected to 

1. To understand the concept and theoretical aspects of experiments conducted in the 
laboratory. 

2. To analysis and solve practical problems from various modes of heat transfer by using 
basic principles. 

3. To investigate complex heat transfer problems and provide solutions using heat 
transfer data hand book.   

 
LIST OF EXPERIMENTS: 

1.  Determination of Thermal Conductivity of a Metal Rod. 
2.  Determination of Overall Heat Transfer Coefficient of a Composite wall. 
3.  Determination of Effectiveness of a Metallic fin. 
4.  Determination of Heat Transfer Coefficient in a free Convection on a vertical tube. 
5.  Determination of Heat Transfer Coefficient in a Forced Convention Flow through a 

Pipe. 
6.  Experiment on Transient Conduction Heat Transfer  
7.  Determination of Emissivity of a Surface.       
8.  Determination of Stefan Boltzman Constant. 
9.  Determination of LMDT and Effectiveness in a Parallel Flow and Counter Flow  
      Heat Exchangers. 
10. Experiments on Boiling of Liquid and Condensation of Vapour. 
11. Evaluation of performace parameter ( UL, FR, h) in thermosyphonic mode of flow with 

fixed input parameters of a solar water heating system. 
12. Evaluation of performance parameters ( UL, FR, h) in thermosyphonic mode of flow at 

different radiation level of a solar water heating system.  
 

REFERENCE BOOKS:  

1. Heat transfer Manual prepared by Department of Mechanical Engineering. 
2. Heat and Mass Transfer, 2006., M.Thirumaleshwar, Pearson Edition. 
3. Heat and Mass Transfer data book (seventh Edition) C P Kothandaraman and S Subramanyam 

 

Course Learning Outcomes (COs): 

1. To determine the thermal conductivity, heat transfer coefficient and stefen Boltzman 
constant. [PO1,PO2,PO4,PO5,PO9,PO12,PSO1,PSO2] 

2. To analyze and solve practical problems in various modes of heat transfer. 
[PO1,PO2,PO4,PO5,PO9,PO12,PSO1,PSO2] 

3. To investigate complex heat transfer problems and provide solutions. 
[PO1,PO2,PO4,PO9,PO10,PSO1,PSO2] 

 

Course Code:  ME 67L                  Course  Credits: 0:0:1 
Prerequisite:    Nil                    Contact Hours:14 

 Course Coordinator:  Mr GURURAJ  
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Scheme of Examination  
1. Students should have obtained not less than 85% attendance and 20 CIE Marks to become 

eligible for appearing the examination.  
2. Students have to conduct two experiments (One group experiment and one individual 

experiment).  
----------------------------------------- 
Group Experiment  : 25  
Individual Experiment : 15  
Viva-voce   : 10  
----------------------------------------- 
Max Marks   : 50  
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DESIGN AND DYNAMICS LABORATORY 

 
Preamble:  
Machine design subject deals with the design of machine elements such as beams, ropes, 
belts, chains, springs, gears concepts of lubrication of bearings and bearing design. All these 
machine elements are subjected to vibrations, stresses and strains while in operation, machine 
design lab provides students to gain insight into these practical aspects and develop skill in 
measuring various parameters influencing the design of machine elements, eventually to 
obtain better designs.  
 
Course Learning Objectives:   
 

1. To develop skill in conducting experiments related to vibrations and their 
measurements  

2. To develop skills in carrying experiments related to photo elasticity  
3. To develop skills in conducting experiments related to dynamics of machines such as 

governors and determination of stresses & strains using strain gauges.  
 
List of Experiments  

1. Longitudinal vibration of spring mass system 
2. Transverse vibration of a beam 
3. Longitudinal vibration of spring mass system loaded through beam 
4. Single rotor system subjected to torsional vibration 
5. Two rotor system subjected to torsional vibration 
6. Porter governor 
7. Hartnell governor 
8. Whirling of shafts with pulley and without pulley 
9. Determination of principal stresses and strains in a member subjected to combined 

loading strain rossets 
10. Determination of fringe constant of photoelastic material using circular disc 
11. Determination of fringe constant of photoelastic material using pure bending specimen 
12. Determination of stress concentration using photoelasticity 
13. Pressure distribution in journal bearing 
14. Gyroscope – Demo 
15. FFT analyzer – Demo 

 
 
TEXT BOOK:  
 

1. Design laboratory manual, Department of Mechanical Engineering, MSRIT.  
 

Course Code:  ME 68L                   Course  Credits: 0:0:1 
Prerequisite:    Nil                     Contact Hours:14 

 Course Coordinator:  Mr   D VENKATESH 
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Course Learning Outcomes (COs): 

1. Apply the principles of dynamics & Mechanical vibrations, design & conduct 
experiments related to Longitudinal, transverse, torsional vibrations, Governors, 
bearings and lubrication. [PO1,PO2,PO3,PO4,PO9,PO12,PSO1,PSO2] 

2. Demonstrate the use of experimental techniques and design the machine elements 
using Polarioscope and strain gauges. [PO1,PO2,PO3,PO4,PO9,PO12,PSO1,PSO2] 

3. The above skills with practical experiments will equip students to realize efficient & 
better design of machine elements in practice. 
[PO1,PO2,PO3,PO4,PO9,PO12,PSO1,PSO2] 

 
Scheme of Examination  

1. Students should have obtained not less than 85% attendance and 20 CIE Marks to 
become eligible for appearing the examination.  

2. Students have to conduct two experiments (One group experiment and one individual 
experiment).  

----------------------------------------- 
Group Experiment  : 25  
Individual Experiment : 15  
Viva-voce   : 10  
----------------------------------------- 
Max Marks   : 50  




