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Semester 

Basket 1: Power Plant and Energy Engineering Basket 2: Manufacturing Engineering 
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4 23MEL2HB 
Thermal and Nuclear 
Power Plants 

2-1-0-0 3 23MEL2HD Additive Manufacturing 2-1-0-0 3 

5 23MEL3HA 
Emerging Technologies in 
Renewable Energy Sources 

2-1-0-0 3 23MEL3HC Theory of Metal Forming 2-1-0-0 3 

6 23MEL3HB 
Equipment Design for 
Thermal Systems 

2-1-0-0 3 23MEL3HD Reliability Engineering 2-1-0-0 3 

7 23MEL4HA 
Environmental and Safety 
Engineering 

2-1-0-0 3 23MEL4HC 
Manufacturing 
Automation 

2-1-0-0 3 

8 23MEJ4HB Mini Project 0-0-6-0 3 23MEJ4HB Mini Project 0-0-6-0 3 



 

 

 

Semester 

Basket 3: Machine Design Basket 4: Sports Engineering and Management 
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4 23MEL2HF Continuum Mechanics 2-1-0-0 3 23MEL2HH Sports Psychology 2-1-0-0 3 

5 23MEL3HE Advanced Design Synthesis 2-1-0-0 3 23MEL3HG Sports Analytics 2-1-0-0 3 

6 23MEL3HF Design of Pressure Vessels 2-1-0-0 3 23MEL3HH Sports Engineering 2-1-0-0 3 

7 23MEL4HE Advanced Theory of Vibrations 2-1-0-0 3 23MEL4HG Sports Product Design 2-1-0-0 3 

8 23MEJ4HB Mini Project 0-0-6-0 3 23MEJ4HB Mini Project 0-0-6-0 3 
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Course 

Code 
Course Name Category L T P J Credit 

Year of 

Introduction 

23MEL2HB 

Thermal and 

Nuclear Power 

Plants 

VAC 2 1 0 0 3 2023 

 

i)  COURSE OVERVIEW 

 This Power Plant Engineering course offers an in-depth understanding of the technology, design, 

operation, and economics of various power plants. The course provides students with knowledge 

on conventional and advanced power generation systems, environmental considerations, and the 

economic principles underlying efficient power plant operation. Through a blend of theoretical 

foundations and practical insights, this honors course aims to equip students with critical skills in 

power plant technology, energy management, and sustainability. 

  

ii)  COURSE OUTCOMES  

After the completion of the course, the student will be able to: 

 Course Outcomes Learning Level 

CO 1 

Explain the different sources of energy, types of power plants, and recent 

advancements in power generation technologies, including combustion 

and energy conversion systems. 

Understand 

CO 2 

Explain the principles of power plant instrumentation, including pressure, 

temperature, and flow measurement, and identify methods for pollution 

control in energy production. 

Understand 

CO 3 
Analyze the working principles and performance of steam, gas turbine, 

and nuclear power plants to propose efficient energy generation solutions 
Apply 

CO 4 
Evaluate the economic factors affecting power generation and optimize 

power plant operations for cost efficiency and sustainability. 
Apply 

   

iii)  SYLLABUS 

 
Introduction: Sources of energy, Type of Power plants. Direct energy conversion system, Energy 

sources in India, Recent developments in power generation, Combustion of coal, Volumetric 

analysis, Gravimetric analysis. Fuel gas analysis. Steam Power Plant: Introduction. General layout 

of steam power plant, Modern coal. Fired Steam, Steam power plant. Power plant cycle, Fuel 

Handling, Combustion equipment, Ash handling, Dust collectors. Steam Generators: Types, 

Accessories. Feed water heaters, Performance of boiling, Water treatment, Cooling towers. Steam 

turbines. Compounding of turbines, Steam condensers, Jet and surface condensers.. 

 

Gas Turbine Power Plant: Cogeneration. Combined cycle power plant, Analysis, Waste heat 

recovery, IGCC power plant, Fluidized bed, Combustion, Advantages, Disadvantages 

  

Nuclear Power Plant: Nuclear physics, Nuclear Reactor, Classification, Types of reactors, Site 

selection. Method of enriching uranium. Application of nuclear power plant. Nuclear Power Plant 

Safety: Bi-Product of nuclear power generation, Economics of nuclear power plant, Nuclear 

power plant in India, Future of nuclear power. 

 

Economics of Power Generation: Factors affecting the economics, Loading factors, Utilization 

factor, Performance and operating characteristics of power plant, Point economic load sharing, 
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Depreciation. Energy rate, Criteria for optimum loading. Specific economic energy problem. 

 

Power Plant Instrumentations: Classification, Pressure measuring instrument, Temperature 

measurement and Flow Measurement, Analysis of combustion gases, Pollution types, Methods of 

control.   

 

 

iv)  a)  TEXTBOOKS 

 1. P K Nag.(2017). Power Plant Engineering. 4th edition, McGraw Hill Education. 

  

 2. R K Rajput. (2016). Power Plant Engineering. 5th edition, Lekshmi publications. 

 b)  REFERENCES 

 1.  M.M. El-Wakil. (2017). Powerplant Technology. 1 st edition, McGraw Hill Education.  

 2.  Dr. PC Sharma. (2013). Power Plant Engineering. S.K. Kataria & sons. 

 

v)  COURSE PLAN 

Module Contents Hours 

I 

Introduction: Sources of energy, Type of Power plants. Direct energy conversion 

system, Energy sources in India, Recent developments in power generation, 

Combustion of coal, Volumetric analysis, Gravimetric analysis. Fuel gas analysis. 

Steam Power Plant: Introduction. General layout of steam power plant, Modern 

coal. Fired Steam, Steam power plant. Power plant cycle, Fuel Handling, 

Combustion equipment, Ash handling, Dust collectors. Steam Generators: Types, 

Accessories. Feed water heaters, Performance of boiling, Water treatment, Cooling 

towers. Steam turbines. Compounding of turbines, Steam condensers, Jet and 

surface condensers.  

10 

II 

Gas Turbine Power Plant: Cogeneration. Combined cycle power plant, Analysis, 

Waste heat recovery, IGCC power plant, Fluidized bed, Combustion, Advantages, 

Disadvantages 
9 

III 

Nuclear Power Plant: Nuclear physics, Nuclear Reactor, Classification, Types of 

reactors, Site selection. Method of enriching uranium. Application of nuclear 

power plant. Nuclear Power Plant Safety: Bi-Product of nuclear power generation, 

Economics of nuclear power plant, Nuclear power plant in India, Future of nuclear 

power.  

8 

IV 

Economics of Power Generation: Factors affecting the economics, Loading 

factors, Utilization factor, Performance and operating characteristics of power plant, 

Point economic load sharing, Depreciation. Energy rate, Criteria for optimum 

loading. Specific economic energy problem. 

10 

V 

Power Plant Instrumentations: Classification, Pressure measuring instrument, 

Temperature measurement and Flow Measurement, Analysis of combustion gases, 

Pollution types, Methods of control. 
8 

 Total 45 
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vi) ASSESSMENT PATTERN

Continuous Assessment : End Semester Examination – 40 : 60

Continuous Assessment 

Attendance : 5 marks 

Assignments : 15 marks 

Assessment through Tests : 20 marks 

Total Continuous Assessment : 40 marks 

End Semester Examination : 60 marks 

TOTAL : 100 marks 

vii) CONTINUOUS ASSESSMENT TEST

• No. of tests: 02

• Maximum Marks: 30

• Test Duration: 1 ½ hours

• Topics: 2 ½ modules

viii) END SEMESTER EXAMINATION

• Maximum Marks: 60

• Exam Duration: 3 hours
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Course 

Code 
Course Name Category L T P J Credit 

Year of 

Introduction 

23MEL2HD
Additive 

Manufacturing VAC 2 1 0 0 3 2023 

i) COURSE OVERVIEW

The course objective is to learn what Additive Manufacturing (AM) is and understand why it has

become one of the most important technology trends in decades for product development and

innovation. The course intends to demonstrate comprehensive knowledge of the broad range of

AM processes, devices, capabilities, and materials available.

ii) COURSE OUTCOMES

After the completion of the course, the student will be able to: 

Course Outcomes Learning Level 

CO 1 

Explain the fundamental principles, various processes and techniques of 

Additive Manufacturing (AM). Understand 

CO 2 

Explain post-processing techniques for AM parts, including support 

removal, surface improvement, accuracy enhancement, and property 

modifications 

Understand 

CO 3 
Apply the knowledge in Material science in Additive Manufacturing 

Components. 
Apply 

CO 4 

Utilize slicing softwares and post processing techniques to fabricate AM 
components. Apply 

iii) SYLLABUS

Basics and Principles of Additive Manufacturing (AM), Additive Manufacturing Processes. 
Design/Fabrication Processes: Fused Deposition Modelling (FDM), Selective laser Sintering 
(SLS), Laser Engineered Net Shaping (LENS).

Materials Science for AM: Materials Science for Additive Manufacturing- Polymer and Photo-

polymerization.

Design for Additive Manufacturing: Multiple Materials, Hybrids.

Post Processing of AM Parts: Slicing softwares, CAD/LAM- integration of CAD with CAM 

laser cutting. 
Applications and Future Directions of AM: The Express Tool Process- Conformal Cooling 
Channels.

iv) a)  TEXTBOOKS

1. Ian Gibson, David Rosen, Brent Stucker, Additive Manufacturing Technologies, Springer

Publications, 2015.

2. S. Shiva, Anuj K. Shukla, Additive Manufacturing Technologies, Wiley Publications
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b) REFERENCES

1. Dongdong Gu, Laser Additive Manufacturing of High-Performance Materials,

Springer Publications, 2014.

2. Andreas Gebhardt, Understanding Additive Manufacturing, Hanser Publishers,

2011.

3. Hopkinson, Hague, Dickens, Rapid Manufacturing: An Industrial Revolution for

the Digital Age, Wiley, 2005.

4. Peter D. Hilton, Paul F. Jacobs, Rapid Tooling-Technologies and Industrial

Applications, Technology Strategies Group, Concord, Massachusetts, Laser Fare—

Advanced Technology Group, Warwick, Rhode Island, Marcel Dekker, 2000

v) COURSE PLAN

Module Contents Hours 

I 

 Basics and Principles: Introduction to Additive Manufacturing: Introduction to 

AM, AM evolution, Distinction between AM & CNC machining, Steps in AM, 

Classification of AM processes, Advantages of AM and Types of materials for AM. 

Vat Photo polymerization AM Processes: Stereo lithography (SL), Materials, 

Process Modelling, SL resin curing process, SL scan patterns, Micro-stereo 

lithography, Mask Projection Processes, Two-Photon vat photo polymerization, 

Process Benefits and Drawbacks, Applications of Vat Photo polymerization, 

Material Jetting and Binder Jetting AM Processes 

9 

II 

Extrusion - Based AM Processes: Fused Deposition Modelling (FDM), Principles, 

Materials, Process Modelling, Plotting and path control, BioExtrusion, Contour 

Crafting, Process Benefits and Drawbacks, Applications of Extrusion-Based 

Processes. Sheet Lamination AM Processes: Bonding Mechanisms, Materials, 

Laminated Object Manufacturing (LOM), Ultrasonic Consolidation (UC), Gluing, 

Thermal bonding, LOM and UC applications 

9 

III 

Powder Bed Fusion AM Processes: Selective laser Sintering (SLS), Materials, 

Powder fusion mechanism and powder handling, Process 11 Modelling, SLS Metal 

and ceramic part creation, Electron Beam melting (EBM), Process Benefits and 

Drawbacks, Applications of Powder Bed Fusion Processes. 

9 

IV 

Directed Energy Deposition AM Processes: Process Description, Material 

Delivery, Laser Engineered Net Shaping (LENS), Direct Metal Deposition (DMD), 

Electron Beam Based Metal Deposition, Processing-structureproperties, 

relationships, Benefits and drawbacks, Applications of Directed Energy Deposition 

Processes. Materials science for AM - Multifunctional and graded materials in AM, 

Role of solidification rate, Evolution of nonequilibrium structure, microstructural 

studies, Structure property relationship. 

9 

V 

Post Processing of AM Parts: Slicing software, Slicing parameters, 
Support Material Removal, Surface Texture Improvement, Accuracy 

Improvement, Aesthetic Improvement, Preparation for use as a Pattern, Property 

Enhancements using Non-thermal and Thermal Techniques .Guidelines for 

Process Selection: Introduction, Selection Methods for a Part, Challenges of 

Selection, Example System for Preliminary Selection, Process Planning and 

Control. 

9 

Total 45 
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vi) ASSESSMENT PATTERN

Continuous Assessment : End Semester Examination – 40 : 60

Continuous Assessment 

Attendance : 5 marks 

Assignments : 15 marks 

Assessment through Tests : 20 marks 

Total Continuous Assessment : 40 marks 

End Semester Examination : 60 marks 

TOTAL : 100 marks 

vii) CONTINUOUS ASSESSMENT TEST

• No. of tests: 02

• Maximum Marks: 30

• Test Duration: 1 ½ hours

• Topics: 2 ½ modules

viii) END SEMESTER EXAMINATION

• Maximum Marks: 60

• Exam Duration: 3 hours
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B. Tech Mechanical Engineering Syllabus (Autonomous) 2023

Course 
Code 

Course Name 
Categor

y 
L T P J Credit 

Year of 
introduction 

CONTINUUM 
MECHANICS 

VAC 2 1 0 0 3 2023 

i) COURSE OVERVIEW

The objective of this course is to give a comprehensive, systematic and
integrated knowledge of the principles of continuum mechanics. Students
will be conversant with physical laws and analytical tools such as tensor
calculus required to formulate and solve continuum problems.

ii) COURSE OUTCOMES

After the completion of the course, the student will be able to: 

CO1 Explain the basic concepts of continuum mechanics. Understand 

CO2 Make use of the concepts of tensor formalism for 
practical applications 

Apply 

CO3 Apply deformation and strain concepts for practical 
situations 

Apply 

CO4 Identify stresses acting on components subjected to 
complex loads 

Apply 

CO5 Make use of fundamental laws for problem formulations 
and mathematical modeling 

Apply 

CO6  Develop constitutive relations and solve 2 D 
elasticity problems  

Apply 

iii) SYLLABUS

Introduction to continuum Mechanics. Concept of tensors Algebra and calculus of
tensors. Traction and stress, Stress transformation.

Kinematics and strain - Lagrangian and Eulerian descriptions of motion; Material
and spatial derivatives Strain Transformation Principal strains Saint Venant strain
compatibility equations.

Balance Laws - Reynold’s transportation theorem. Lagrangian and Eulerian forms
of equation for mass balance. Continuity equation; Balance of linear momentum
equation;

Equilibrium equations; Balance of angular momentum. Constitutive relations -
Invariance of constitutive equations; Generalized Hooke’s law for isotropic
materials in indicial and matrix forms.

23MEL2HF
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B. Tech Mechanical Engineering Syllabus (Autonomous) 2023   
 

iv)  a)  TEXTBOOKS 

 1.  G. Thomas Mase, George E. Mase. Ronald E. Smelser. Continuum 
mechanics for engineers 3rd ed CRCPress. 

 2.  Lawrence E. Malvern. Introduction to the Mechanics of a Continuous 
Medium –PrenticeHall. 

 3.  J. N. Reddy, An Introduction to Continuum Mechanics with applications 
-Cambridge University Press  

 4.  Y.C. Fung, Foundations of Solid Mechanics – Prentice Hall Inc., 1965. 

 b)  REFERENCES 

 1.  J.H. Heinbockel, Introduction to Tensor Calculus and Continuum 
Mechanics – Open Source. 

 2.  W. Michael Lai, David Ribin, Erhard Kaempl, Introduction to Continuum 
Mechanics 4th Ed., Butterworth-Heinemann  

 3.  Sudhakar Nair, Introduction to Continuum Mechanics– Cambridge 
University press 

 4.  S.P.Timoshenko,J.N.Goodier,TheoryofElasticity,3rdEdition,McGrawHill
Publishing 

v)  COURSE PLAN 

Module Contents 
No. of 
hours 

I 

Mathematical preliminaries - Index notation, Einstein’s summation 
convention- Kronecker delta and Levi-Civita symbols, Cartesian basis- 
Concept of tensor- Tensor as a linear transformation - Vector as a first 
order tensor- Coordinate transformation of vectors and tensors. 
Principal values, trace and invariants-Gradient, divergence and curl of 
vector and tensor fields- Vector Identities-Gauss’ divergence and 
Stokes’ theorems. 

9 

II 

Concept of continua- Reference and current configuration- 
Deformation gradient tensor- Lagrangian and Eulerian description of 
motion. Polar decomposition theorem- Right and left Cauchy Green 
tensors- Infinitesimal deformation theory- Linearized strain- Principal 
strains- Saint Venant’s compatibility equations 

9 

III 

Traction- Cauchy stress tensor- Stress component along orthonormal 
basis vector- Components of Cauchy stress tensor on any plane. 
Principal planes- Principal stress components- Normal and shear 
stresses- Stress transformation- Equilibrium equations 

9 

IV 

Balance Laws - Reynold’s transportation theorem- Localization 
theorem- Lagrangian and Eulerian forms of equation for mass balance. 
Balance of linear momentum equation- Balance of angular momentum- 
Symmetry of stress tensor- Balance of energy 

9 
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B. Tech Mechanical Engineering Syllabus (Autonomous) 2023   
 

V 

Constitutive relations - Generalized Hooke’s law for isotropic materials 
in indicial and matrix forms- Relation connecting Lame’s constants with 
Young’s modulus, Poisson’s ratio and Bulk modulus. 2D formulation of 
field equations; Airy’s stress function- Biharmonic equation-Uni axial 
tension and pure bending of a beam; End loaded cantilever- Polar 
coordinates- Axisymmetric formulation- Lame’s thick cylinder problem- 
Quarter circle cantilevered beam with radial load. 

9 

 Total 45 

 

vi)  ASSESSMENT PATTERN 

 Continuous Assessment: End Semester Examination – 40: 60 

 Continuous Assessment   

Attendance : 5 marks 

Assignments : 15 marks 

Assessment through Tests
  

: 20 marks  

Total Continuous 
Assessment  

: 40 marks 

End Semester Examination : 60 marks 

TOTAL : 100marks 

 

vii) CONTINUOUS ASSESSMENT TEST  

• No. of tests: 02  

• Maximum Marks: 30 

• Test Duration: 1 ½ hours 

• Topics: 2 ½ modules 

 

viii) END SEMESTER EXAMINATION  

• Maximum Marks: 60  

• Exam Duration: 3 hours  
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B.Tech. Mechanical Engineering Syllabus (Autonomous) 2023 1 

Course 

Code 
Course Name Category L T P J Credit 

Year of 

Introduction 

Sports 

Psychology 
VAC 2 1 0 0 3 2023 

i) COURSE OVERVIEW

This course introduces the sports psychology. It enables to understand towards

Understanding personality, motivation, emotion and its relationship with performance.

ii) COURSE OUTCOMES

After the completion of the course, the student will be able to: 

Course Outcomes 
Learning 

Level 

CO 1 Explain on the basic types of  exercises and mental health Understand 

CO 2 Explain the scope of Emotion control in sports 
Understand 

CO 3 Explain the relation between sports psychology and Sports Sciences 
Understand 

CO 4 Apply the role of intelligence in sports and the cognitive process in sport 
Apply 

iii) SYLLABUS

Introduction to Sport Psychology: – Introduction to sports psychology, exercise well-being

and mental health and professional challenges of sports psychologists Developing a champion

mindset for competition- Flow state and competitive mindset.

Meaning and Definition of Emotion Meaning, Definition of Anxiety, Types of Anxiety 

Meaning, Definition and Nature of Arousal and Stress, Theories [Drive theory, Inverted –U 

theory & IZOF]. Emotion Performance Relationship   

Relationship of Sports Psychology with other Sports Sciences.  Methods of Psychology 

(Introspection method, Observation method, Experimental method, Case study method. 

Questionnaire method, Interview method, Survey method) .  Importance of Sport Psychology for 

Athletes, Coaches and other related to Sport Setting 

Psychological Skills Training (PST)  Introduction to PST, Goal setting, Effectiveness of goal setting, 

strategies to develop goal setting for individuals and teams. Personality theories [Psychoanalysis, 

Humanistic, Trait Theories and models] Constitutional theories (Sheldon, Trait) and Social 

Learning (Bandura)  Personality and Performance in Sports ( Ice Berg Profile by Morgan ) 

Information processing: Meaning, Definition and structure of Cognitive Processes- 

Sensation, Perception, Imagination, Memory, Information processing Decision making and 

Thought Process. Theories of Intelligence, Models of Intelligence- Spearman’s General 

Intelligence, Thurston’s Primary Mental Abilities, Gardner’s Multiple Intelligences. Cognitive 

processes in Physical Activity and Sports. 

23MEL2HH 
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B.Tech. Mechanical Engineering Syllabus (Autonomous) 2023  2 
 

iv)  a)  TEXTBOOKS 

 1. Weinberg, R. S. & Gould, D. (2007). Foundations of Sport and Exercise Psychology. U.S.A.: 
Human Kinetics. 

  

 2. Galluci, N.T. (2008). Sports Psychology. New York: The Psychology Press 

 b)  REFERENCES 

 1.  Weinberg & Gould, Foundations of Sports and Exercise Psychology. Human Kinetics 2016. 

 2.  Morgan, C. (2017). Introduction to Psychology. McGraw Hill Education 

 

v)  COURSE PLAN 

Module Contents Hours 

I 

Introduction to sports psychology,  

exercise well-being and mental health and professional  

challenges of sports psychologists  

Developing a champion mindset for competition- Flow state and competitive 

mindset 

9 

II 
Meaning of Emotion, Definition of Anxiety, Types of Anxiety Meaning, Definition 

and Nature of Arousal and Stress, Theories [Drive theory, Inverted –U theory & 

IZOF]. Emotion Performance Relationship   
9 

III 

Methods of Psychology (Introspection method,  

Observation method, Experimental method,  

Case study method. Questionnaire method, Interview method, Survey method) .   

Importance of Sport Psychology for Athletes, Coaches and other related to Sport 

Setting 

9 

IV 

Introduction to PST, Goal setting, Effectiveness of goal setting, strategies to develop 

goal setting for individuals and teams.  

Personality theories [Psychoanalysis, Humanistic, Trait Theories and models] 

Constitutional theories (Sheldon, Trait) and Social Learning (Bandura)  Personality 

and Performance in Sports ( Ice Berg Profile by Morgan ) 

 

9 

V 

Meaning, Definition and structure of Cognitive Processes- Sensation, Perception, 

Imagination, Memory, 

 Information processing Decision making and Thought Process.  

Theories of Intelligence, Models of Intelligence- Spearman’s General Intelligence, 

Thurston’s Primary Mental Abilities, Gardner’s Multiple Intelligences. Cognitive 

processes in Physical Activity and Sports 

 

9 

 Total 45 
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B.Tech. Mechanical Engineering Syllabus (Autonomous) 2023  3 
 

vi)  ASSESSMENT PATTERN 

 Continuous Assessment : End Semester Examination – 40 : 60 

 
Continuous Assessment   

Attendance : 5 marks 

Assignments : 15 marks 

Assessment through Tests  : 20 marks  

Total Continuous Assessment  : 40 marks 

End Semester Examination : 60 marks 

TOTAL : 100 marks 

 

vii)  CONTINUOUS ASSESSMENT TEST 

 • No. of tests: 02  

• Maximum Marks: 30 

• Test Duration: 1 ½ hours 

• Topics: 2 ½ modules 

 

viii)  END SEMESTER EXAMINATION 

 • Maximum Marks: 60 

• Exam Duration: 3 hours 
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