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VISION OF THE INSTITUTE

To evolve into a premier engineering institute in the country by continuously enhancing the range of our
competencies, expanding the gamut of our activities and extending the frontiers of our operations.

MISSION OF THE INSTITUTE

Synergizing knowledge, technology and human resource, we impart the best quality education in
Technology and Management. In the process, we make education more objective so that the efficiency
for employability increases on a continued basis.

DEPARTMENT OF MECHANICAL ENGINEERING

Aditya Institute of Technology and Management established the Department of Mechanical Engineering
(ME) in 2004 with an initial intake of 60 students and got approval for additional intake of another 60
seats in 2011-12. A Post Graduate Program (M. Tech) in Thermal Engineering was introduced in 2011-
12 with an intake of 18 seats. The Department of ME feels proud to announce that this Institution has
got accredited by NAAC. The college has got TEQIP funds in phase-11 under sub-component 1.1. These
two important additions surely enhance the prestige of the institution and in turn help students to
improve their academic standards. Both the B. Tech and M. Tech programs were duly approved by the
AICTE and Govt. of A.P. and permanently affiliated to INTUGV, Vizianagaram. The Department has
its UG Mechanical Engineering Program accredited thrice by NBA in 2013, 2017 and 2021. Further the
UG B.Tech. intake has been enhanced to 180 in the year 2019. The Department has JNTUGV
authorized research center with five research scholars pursuing their Ph.D. The Department is further
equipped with skill oriented labs including Siemens-PLM authorized training centre and Applied Robot
Control lab in association with European Centre for Mechatronics & Manufacturing, Germany. The
State of art laboratories such as 3DX lab from Dassault Systemes, Automobile and Refrigeration-Air
conditioning labs in association with AP State Skilled Development Center stand as assets to
Department of Mechanical Engineering by which the skill-sets of students are being enhanced.

VISION OF THE DEPARTMENT

To emerge as one of the most preferred departments in the Southern region to produce professionally
competent mechanical engineers.
MISSION OF THE DEPARTMENT

Provide students with a set of necessary knowledge, skills and attitude.

2. Develop the professional potential of students through comprehensive teaching and learning
processes.

3. Inculcate life-long learning among the students to serve the profession and meet intellectual, ethical
and career challenges.

4. Establish vital, state-of-the-art research facilities to provide its students and faculty with

opportunities to create, interpret, apply and disseminate knowledge.

=

PROGRAM EDUCATIONAL OBJECTIVES
PEO 1: Attain successful careers in Mechanical or allied Engineering disciplines.
PEO 2: Create new methods and processes to solve contemporary mechanical engineering problems.
PEO 3: Exhibit ethical and leadership qualities in their chosen professional careers.



PROGRAM OUTCOMES

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: ldentify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. 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.

11. 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.

12. Lifelong learning: Recognize the need for, and have the preparation and ability to engage in
independent and lifelong learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES (PSO)
PSO 1 : Analyze and design mechanical components as per given specifications using Engineering and
Design Analysis software tools.
PSO 2 : Evaluate thermal systems including IC engines, Refrigeration & Air - Conditioning, and Power
generating systems.
PSO 3 : Apply traditional and modern to manufacture and assemble mechanical components with

quality assurance.



ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKALI

AR23 — COURSE STRUCTURE (1°'B.Tech.)

(Proposed for Mechanical Engineering)

Year/Sem. | Category Code Theory/Lab L|[T]P]| C
MC 23MCS101 | Induction Program 3 weeks 0
BH 23BHT102 | Linear Algebra and Calculus 2 1[0 3
BH 23BHT104 | Engineering Physics 31010 3
| B. Tech ES 23EST102 | Basic Ele_ctrical and Electr_onics Engineering 31010 3
(1s't Sem). ES 23EST105 Intrqduct!on to Programmmg 310]07] 3
ES 23EST103 | Engineering Graphics 110] 4 3
BH 23BHL102 | Engineering Physics Lab 0103 |15
ES 23ESL102 | Basic Electrical and Electronics Engineering Lab 00| 3|15
ES 23ESL105 | Computer Programming Lab 00| 3|15
MC 23MCS102 | NSS/NCC/Scouts &Guides/Community Service 00105
Total 1211]114] 20
Year/Sem. | Category Code Theory/Lab L|T|P]|] C
BH 23BHT101 | Communicative English 31010 3
BH 23BHT103 | Differential Equations and Vector Calculus 2 |10 | 3
BH 23BHT106 | Engineering Chemistry 31010 3
| B. Tech ES 23EST104 | Engineering M_echanics 3]10[0] 3
(2"5‘ Sem). PC 23MET101 Thermod_ynamlcs 3/0(0 3
ES 23ESL104 | Engineering Workshop 010|315
BH 23BHL101 | Communicative English Lab 0|03 |15
BH 23BHL103 | Engineering Chemistry Lab 0|03 ]15
MC 23MCS103 | Health and Wellness, Yoga and Sports 0|0f1]05
Total 1411110| 20




AR23 — COURSE STRUCTURE (2" B.Tech.)

(Proposed for Mechanical Engineering)

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKALI

Year/Sem. Category Code Theory/Lab L|T|P C
BH 23BHT209 | Numerical Methods 3(10]0 3
ES 23EST206 | Python Programming 310]0 3
PC 23MET202 | Materials Engineering 2 100 2
PC 23MET203 | Mechanics of Solids 310]0 3
11 B. Tech. PC 23MET204 | Fluid Mechanics and Hydraulic Machines 3100 3
(1StSem) ES 23ESL207 | Python Programming Lab 003 ] 15
PC 23MEL201 | Mechanics of Materials and Metallurgy Lab 00| 3] 15
PC 23MEL202 | Fluid Mechanics and Hydraulic Machinerylab | 0 | 0| 3 | 15
SC 23MES204 | Skill Enhancement course —I 1101 15
MC 23MCT204 | Environmental Studies 2 100 0
Total 171010 | 20
Year/Sem. Category Code Theory/Lab L|T|P C
BH 23BHT207 | Universal Human Values 2100 2
BH 23BHT213 | Managerial Economics and Financial 3100 3
Analysis
PC 23MET205 | Manufacturing Technology- | 310|0 3
Il B. Tech PC 23MET206 | Heat and Mass Transfer 31010 3
nd ' PC 23MET207 | Design of Machine Members - | 31010 3
(2 Sem) ES 23ESL208 | Competitive Programming Lab — | 0] 0|3 ] 15
PC 23MEL203 | Heat Transfer Lab 003 ] 15
PC 23MEL204 | Design and Production Technology Lab 0] 0|3 ] 15
SC 23MES205 | Skill Enhancement course —I1 1101 | 15
BH 23BHT208 | Design Thinking 1 (0|2 2
Total 16 | 0 |12 | 22

Mandatory Community Service Project Internship of 02 weeks duration during summer vacation.




ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKALI

AR23 — COURSE STRUCTURE (3" B.Tech.)

(Proposed for Mechanical Engineering)

Year/Sem. | Category Code Theory/Lab L|T|P C
PC 23MET308 | Thermal Engineering - | 3(0]0 3
PC 23MET309 | Manufacturing Technology - 11 310]0 3
PC 23MET310 | Mechanisms and Machines Theory 310]0 3
PC 23MET311 | Design of Machine Members - |1 3(0]0 3
1 B. Tech PE 23MEE31X | Professional Elective — | 3/10]0 3
(1% éer(ar\(:) ' BH 23BHL305 | Professional Communication Skills Lab 00| 3] 15
PC 23MEL305 | Manufacturing Technology Lab 00| 3] 15
PC 23MEL306 | Thermal Engineering Lab 00| 3] 15
ES 23ESL311 | Competitive Programming Lab — |1 00| 3] 15
IP 23MEP301 | Community Service Internship - -] - 1
MC 23MCT305 | Constitution of India 2100 0
Total 1710 |12 | 22
Subject Code Professional Elective - |
23MEE311 Geometric Modelling and Integrated Manufacturing
23MEE312 Tribology
23MEE313 Composite Materials
23MEE314 Instrumentation and Control Systems




Year/Sem. Category Code Theory/Lab L(T|P C
PC 23MET312 | Thermal Engineering - Il 31010 3

PC 23MET313 | Dynamic Systems and Vibrations 31010 3

OE 230ET31X | Open Elective - | 310]0 3

PE 23MEE32X | Professional Elective — 11 31010 3

11 B. Tech. PE 23MEE33X | Professional Elective — 11| 31010 3
(2" Sem) SC 23SSS306 | Employability Skills 3/10]0 3
BH 23BHL306 | Tinkering Lab 0|0 3| 15
PC 23MEL307 | Geometric Modeling Lab 00| 3| 15

MC 23MCT306 Technical Paper Writing and Intellectual s> 1ol o 0

Property Rights
Total 20| 0 [ 6 21

Mandatory Industry Internship of 04 weeks duration during summer vacation.

Subject Code Professional Elective - 11
23MEE321 Additive Manufacturing
23MEE322 Total Quality Management
23MEE323 Fracture Mechanics
23MEE324 Non-Conventional Energy Sources
Subject Code Professional Elective - 111
23MEE331 Industrial Automation
23MEE332 Product life cycle Management and Internet of Things
23MEE333 Tool Design
23MEE334 Computational Fluid Dynamics
Subject Code Open Elective - |
230ET311 Human Resource Development and Organizational Behaviour
230ET312 Business Plan and Presentation for Entrepreneurs
230ET313 E-Waste Management
230ET314 Blockchain Technologies
230ET315 Optimization Techniques
230ET316 Ethics in Al




ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKALI

AR23 — COURSE STRUCTURE (4" B.Tech.)
(Proposed for Mechanical Engineering)

Year/Sem. | Category Code Theory/Lab L|T|P C
PC 23MET414 | Finite Element Methods 3/10]0 3
PC 23MET415 | Operations Research 3(0]0 3
PC 23MET416 | Refrigeration and Air Conditioning 3/10]0 3
IV B. Tech. PE 23MEE44X Profess!onal Elect@ve -1V 3/10]0 3
(1% Sem) PE 23MEE45X Professmnagl Elective — V 310]0 3
OE 230ET42X | Open Elective- |1 3/10]0 3
PC 23MEL408 | Finite Element Methods Lab 00| 3] 15
PC 23MEL409 | Dynamic Systems Lab 00| 3] 15
IP 23MEP402 | Industry Internship - - - 2
Total 18/ 0] 6 | 23
Subject Code Professional Elective - IV
23MEE441 Unconventional Machining Processes
23MEE442 Robotics and Mechatronics
23MEE443 Advanced Materials and Non Destructive Testing
23MEE444 Production Planning and Control
Subject Code Professional Elective - V
23MEE451 Vehicle Engineering
23MEE452 Industrial Hydraulics and Pneumatics
23MEE453 Condition Monitoring
23MEE454 Power plant Engineering
Subject Code Open Elective - 11
230ET421 Entrepreneurial Development
230ET422 Digital Marketing
230ET423 Renewable Energy Sources
230ET424 IT Systems Management
230ET425 Environment Impact Assessment
230ET426 Cyber Crime and Law Protection




IV Year Il Semester

Year/Sem. Category Code Theory/Lab P C
I\(/Zr%'s-gerﬁ;] ' PC 23MEP403 | Full semester Internship (or) Project Work 24 | 12
Total 24 | 12




R23 - B. Tech. - ME | Year B. Tech. | Semester

INDUCTION PROGRAMME
(Common to All Branches of Engineering)

Subject Code: 23MCS101

S.No. Course Name Category L-T-P-C
1 Physical Activities -- Sports, Yoga and Meditation,

Plantation MC 0-0-6-0

2 Career Counseling MC 2-0-2-0

3 Orientation to all branches -- career options, tools,etc. MC 3-0-0-0

Orientation on admitted Branch -- corresponding labs,

4 tools and platforms EC 2-0-3-0
5 Proficiency Modules & Productivity Tools ES 2-1-2-0
6 Assessment on basic aptitude and mathematicalskills MC 2-0-3-0
7 Remedial Training in Foundation Courses MC 2-1-2-0
8 Human Values & Professional Ethics MC 3-0-0-0
9 Communication Skills -- focus on Listening,

Speaking, Reading, Writing skills BS 2-1-2-0

10 | Concepts of Programming ES 2-0-2-0




AR23 - B. Tech. - ME | Year B. Tech. | Semester

LINEAR ALGEBRA & CALCULUS
(Common to All Branches of Engineering)

Subject Code: 23BHT102 L T P C
2 1 0

w

COURSE OBJECTIVES:
To equip the students with standard concepts and tools of mathematics to handle various real-

world problems and their applications as follows.

e Develop proficiency in fundamental algebraic techniques. Apply algebraic concepts to
solve engineering problems and practical applications.

e Understand the principles of linear transformations. Explore the concept of orthogonal
transformations. Apply these transformations in engineering contexts and problem-
solving.

e Gain a deep understanding of calculus concepts. Apply calculus to analyze and solve
real-world problems. Explore the applications of calculus in engineering and related
fields.

e Understand the concept of functions with multiple variables. Explore optimization
techniques using functions of several variables. Apply these concepts in engineering
optimization problems

e Learn the concepts of double integrals in two dimensions. Understand triple integrals in
three dimensions. Apply integration techniques for calculating areas and volumes in
engineering applications.

COURSE OUTCOMES:
At the end of the course, the student will be able to

CO1: Apply matrix operations to determine the rank and inverse of matrices using echelon, normal
forms, and Gauss-Jordan method; solve systems of linear equations using Gauss elimination and
Gauss-Seidel iteration methods. (level 3)

CO2: Compute eigen values, eigen vectors, and analyze their properties; apply Cayley-Hamilton
Theorem to find matrix powers and inverses; reduce quadratic form to canonical forms using
orthogonal transformations.(level3)

CO3: Apply Rolle’s, Lagrange’s, Cauchy’s mean value theorems, Taylor’s and Maclaurin’s theorems
for function approximations.(level3)

CO4: Apply Taylor/Maclaurin expansions for multivariable functions; compute maxima and minima
for two variable functions and constrained maxima/minima using Lagrange multipliers. (level 3)

CO5: Solve double and triple integrals in Cartesian and Polar coordinates, perform change of
variables/order, and apply double and triple integrals to calculate areas and volumes. (level 3)



UNIT - I: Matrices:

Rank of a matrix by echelon form, normal form. Inverse of Non- singular matrices by ~ Gauss-
Jordan method. System of linear equations: Solving system of Homogeneous and Non-
Homogeneous equations by Gauss elimination method, Gauss Seidel Iteration Method.

UNIT- Il: Linear Transformation and Orthogonal Transformation:

Eigen values, Eigen vectors and their properties(without Proof), Diagonalization of a  matrix,
Cayley-Hamilton Theorem (without proof), finding inverse and power of a matrix by Cayley-
Hamilton Theorem, Quadratic forms and Nature of the Quadratic Forms, Reduction of
Quadraticform to canonical forms by Orthogonal Transformation.

UNIT- 111 : Calculus :

Mean Value Theorems: Rolle’s Theorem, Lagrange’s mean value theorem with their
geometrical interpretation, Cauchy’s mean value theorem, Taylor’s and Maclaurin theorems
with remainders (without proof), Problems and applications on the above theorems.

UNIT- IV : Partial differentiation and Applications (Multi variable calculus) :

Partial derivatives, total derivatives, chain rule, change of variables, Taylor’s and Maclaurin’s
series expansion of functions of two variables. Jacobians, maximaand minima of functions
of two variables, method of Lagrange multipliers.

UNIT -V : Multiple Integrals (Multi variable Calculus):

Duble integrals - change of variables (Cartesian and Polar coordinates), Change of order of
integration, cylindrical and spherical coordinates. Finding areas (by double integrals) and
volumes (by double integrals and triple integrals).

Text books:
1. B.S.Grewal,HigherEngineeringMathematics,44/e, Khanna Publishers,2017.
2. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2018.

Reference Books:

1.R.KJain and S.R.K.lyengar, Advanced Engineering Mathematics, 5/e, Alpha
Sciencelnternational Ltd.,2021 (9th reprint).

2.George B. Thomas, Maurice D.Weir and Joel Hass, Thomas Calculus,14/e,
PearsonPublishers, 2018.

3.Glyn James, Advanced Modern Engineering Mathematics, 5/e, Pearson publishers, 2018.

4.Michael Greenberg, Advanced Engineering Mathematics, 9"edition, Pearson edn

5.H. K Das, Er. Rajnish Verma, Higher Engineering Mathematics, S. Chand,2021.



AR23 - B. Tech. - ME | Year B. Tech. | Semester

ENGINEERING PHYSICS
(Common to All Branches of Engineering)

Subject Code: 23BHT104 L | T P C
3 0 0

w

COURSE OBJECTIVES
¢ Bridging the gap between the Physics in school at 10+2 level and UG level engineering courses.

¢ To identify the importance of the optical phenomenon. interference, diffraction and polarization related to
its Engineering applications

¢ Enlighten the periodic arrangement of atoms in Crystalline solids by Bragg’s law

e To explain the significant concepts of dielectric and magnetic materials that leads to potential
applications in the emerging micro devices.

¢ Enlightenment of the concepts of Quantum Mechanics and to provide fundamentals of deBroglie matter
waves, quantum mechanical wave equation and its application, the importance of free electron theory for
metals.

e To Understand the Physics of Semiconductors and their working mechanism, Concept utilization of

transport phenomenon of charge carriers in semiconductors.

COURSE OUTCOMES

CO1: Explain the need of coherent sources and the conditions for sustained interference (L2).
Identify the applications of interference in engineering (L3). Analyze the differences between
interference and diffraction with applications (L4). llustrate the concept of polarization of light
and its applications (L2).

CO2: Classify various crystal systems (L2). Identify different planes in the crystal structure
(L3).Analyze the crystalline structure by Bragg’s X-ray diffracto meter (L4).

CO3: Explain the concept of dielectric constant and polarization in dielectric materials
(L2).Summarize various types of polarization of dielectrics (L2). Interpret Lorentz field and
Claussius-Mosotti relation in dielectrics (L2). Classify the magnetic materials based on
susceptibility and their temperature dependence (L2).

CO 4: Describe the dual nature of matter (L1). Explain the significance of wave function

(L2). Identify the role of Schrodinger’s time independent wave equation in studying particle in
one-dimensional infinite potential well (L3). Identify the role of classical and quantum free
electron theory in the study of electrical conductivity (L3).

CO5: Classify the crystalline solids (L2).Outline the properties of charge carriers in
semiconductors (L2).1dentify the type of semiconductor using Hall effect (L2). Apply the
concept of effective mass of electron (L3).



UNIT-I: Wave Optics

Interference: Introduction - Principle of superposition —Interference of light - Interference in
thin films (Reflection Geometry) & applications - Colors in thin films- Newton’s Rings-
Determination of wavelength and refractive index.

Diffraction: Introduction - Fresnel and Fraunhofer diffractions - Fraunhofer diffraction due to
single slit, double slit & Diffraction Grating (Qualitative).

Polarization: Introduction -Types of polarization - Polarization by reflection, and Double
refraction - Nicol’s Prism -Half wave and Quarter wave plates.

UNIT II: Crystallography

Crystallography: Space lattice, Basis, Unit Cell and lattice parameters — Bravais Lattices —
crystal systems (3D) — coordination number - packing fraction of SC, BCC & FCC - Miller
indices — separation between successive (hkl) planes. Bragg’s law - X-ray Diffractometer —
crystal structure determination by Laue method and Powder method.

UNIT-I11I: Dielectric And Magnetic Materials

Dielectric Materials: Introduction - Dielectric polarization - Dielectric polarizability,
Susceptibility, Dielectric constant and Displacement Vector - Types of polarizations- Electronic
(Quantitative), lonic (Quantitative) and Orientation polarizations (Qualitative) - Lorentz internal
field - Clausius-Mossotti equation.

Magnetic Materials: Introduction - Magnetic dipole moment - Magnetization-Magnetic
susceptibility and permeability - Classification of magnetic materials: Dia, Para, Ferro,  Anti
ferro & Ferri magnetic materials - Domain concept for Ferromagnetism (Qualitative) -
Hysteresis - soft and hard magnetic materials.

UNIT-1V: Quantum Mechanics and Free electron theory

Quantum Mechanics: Dual nature of matter — Heisenberg’s Uncertainty Principle —
Significance and properties of wave function — Schrodinger’s time independent and dependent
wave equations— Particle in a one-dimensional infinite potential well.

Free Electron Theory: Classical free electron theory (Qualitative with discussion of merits and
demerits) — Quantum free electron theory — electrical conductivity based on quantum free
electron theory - Fermi-Dirac distribution and its temperature dependence.

UNIT - V: Semiconductors

Semiconductors: Formation of energy bands — classification of crystalline solids - Intrinsic
semiconductors: Density of charge carriers — Electrical conductivity — Extrinsic semiconductors:
density of charge carriers - Drift and diffusion currents — Einstein’s equation - Hall effect and its
Applications.

Text Books

1. “A Text book of Engineering Physics” - M. N. Avadhanulu, P.G.Kshirsagar& TVS
ArunMurthy,S.Chand Publications, 11th Edition 2019.

2. “EngineeringPhysics”-D.K.Bhattacharyaand PoonamTandon,Oxford press(2015).

3. “EngineeringPhysics”-P.K.Palanisamy SciTechpublications.



Reference Books

1. “Fundamentals of Physics” - Halliday, Resnick and Walker, John Wiley &Sons.

2. “Engineering Physics” - M.R. Srinivasan, New Age international publishers (2009).

3. “Engineering Physics” - Shatendra Sharma, Jyotsna Sharma, Pearson Education, 2018.
4,
5
6
7
8

“Engineering Physics” - Sanjay D. Jain, D. Sahasrabudhe and Girish, University Press.

. “Semiconductor physics and devices:Basic principle” - A. Donald, Neamen, Mc GrawHill.
. “Engineering Physics” - B.K. Pandey and S. Chaturvedi, Cengage Learning

. “Solid state physics” — A.J.Dekker ,Pan Macmillan publishers

. “Introduction to Solid State Physics” -Charles Kittel ,Wiley



AR23 - B. Tech. - ME | Year B. Tech. | Semester

BASIC ELECTRICAL & ELECTRONICS ENGINEERING
(Common for CSE-IT-CSM-CSD-MECH-CE)
Subject Code: 23EST102

w0

COURSE OBJECTIVES: 3 0 0

e To introduce the basic knowledge of electric circuits

e To analyze AC circuits.

e To provide knowledge on Magnetic circuits.

e To understand the working, characteristics of PN Junction diode, Zener diode

e To explain the working, characteristics of transistor (BJT) in different configurations,
JFET and MOSFET.

COURSE OUTCOMES:

CO 1: Able to summarize different electrical circuits.

CO 2: Able to outline the basics of AC circuits.

CO 3: Able to examine DC Generator & DC Motor.

CO 4: Able Describe the working principle of PN Junction diode, Zener diode

CO 5: Able to Describe the working and behavior of transistor (BJT) in different configurations, JFET
and MOSFET.

UNIT —I: Introduction to Electric Circuits

Basic definitions, Electrical circuit elements (R, L and C), Voltage and current sources Independent and
dependent sources, Ohm’s Law, Series & Parallel circuits, Source transformation, Kirchhoff’s Laws, Faraday’s
laws of electromagnetic induction, Lenz’s law, simple problems.

UNIT-II: AC Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation,
Analysis of single-phase ac circuits consisting of R, L, C, RL, RC, RLC combinations (series only), real power,
reactive power, apparent power, power factor, simple problems.

UNIT-I11: DC Machines

DC Generator: Generator-Principle of Operation, Construction, EMF equation, Classification, O.C.C, internal
and external characteristics of shunt generator, Applications.

DC Motor: Motor-principle of operation, Torque equation, Classification Speed Control Methods,
Operation of 3 point starter, Applications.

UNIT-1V: Diode Characteristics
Formation of PN junction diode, V-I Characteristics of Diode, Diode as a switch, Zener Diode Characteristics,
Zener Diode as Voltage Regulator.

UNIT-V: Transistor Characteristics

Bipolar Junction Transistors (BJT) - input & output Characteristics of transistor in CB, CE, CC configurations,
Relationship between o, B and y. Field effect transistors (FET) -Characteristics of JFET, MOSFET (Enhancement
and depletion)



TEXT BOOKS

1. Principles of Electrical and Electronics Engineering by V.K.Mehta, S.Chand& Co.
2. Integrated Electronics — Jacob Millman, Chritos C. Halkies, Tata Mc-Graw Hill,2009.

REFERENCE BOOKS

1. Basic Electrical Engineering Dr.K.B.Madhu Sahu scitech publications (india) pvt.ltd.

2. Electronic Devices and Circuits — R.L. Boylestad and Louis Nashel sky, Pearson/Prentice Hall,
9thEdition, 2006.

3. D. P. Kothari and 1. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill,2010.



AR23 - B. Tech. - ME | Year B. Tech. | Semester

INTRODUCTION TO PROGRAMMING
(Common to All Branches of Engineering)

J : 23EST1
Subject Code: 23EST105 L T P C

COURSE OBJECTIVES: 3/ 0]07] 3
To impart adequate knowledge on the need of programming languages and problem-solving techniques
and develop programming skills.

COURSE OUTCOMES
On completion of this course, the student will be able to:

CO 1: Understand the fundamentals of Computers and C programming

CO 2: Develop programs using control structures and Arrays to store and manipulate data
CO 3: Design modular programs using functions and storage classes

CO 4: Use structures and pointers to manipulate record based data

CO 5: Implement and manipulate files on secondary storage media

UNIT -1

Introduction to Programming: Introduction to components of Computer system, Algorithm, Flow
chart, Program development steps, C Tokens, Data Types, Operator precedence and associativitiy,
Structure of C program, simple programs using Basic /O statements.

UNIT -1l

Control Structures: Decision statements: if, if-else, nested if, if-else-if ladder, and switch

Iterative statements: while loop, do-while loop, for loop, nested loops

Branching: Break, continue

Arrays: Definition, Types: Single Dimensional arrays, Multi Dimensional arrays, declaration,
initialization, accessing elements, Matrix operations and String Handling.

UNIT -

Functions: Definition, Declaration, Types of Functions, Parameter passing, Call by value and call by
reference, Passing Arrays to functions, Recursion, Scope and lifetime of variables, Command line
arguments, Storage classes.

Pointers: Definition, Declaration, Initialization, Pointer arithmetic, functions and pointers, Pointer to
pointer, Uses of Pointers, arrays and pointers.

UNIT - IV

Structures: Definition, Declaration, Accessing the structure elements, Array of structures, Arrays with
in structures, pointer to structure, Self referential structure, passing structure to function, nested
structures and unions, Dynamic memory allocation.



UNIT -V
File Handling: Introduction, Types of files, Defining and Opening a File, Closing a File, Input/Output
operations on Files, Error Handling during 1/0O operations, Random Access to Files.

Text Books
1. B. W Kernighan, Dennis M. Ritchie. The C — Programming Language. 2" Edition, PHI.
2. Behrouz A. Forouzan, “A Structured Approach Using C” Richard F. Gilberg 3™ Edition

References
1. Yashwant Kantikar. 2012. Let Us C, 8th Ed. PBP Publications.
2. E. Balagurusamy. 2011. C Programming. Tata Mc Graw Hills, New Delhi, India.

Web Links:
1. https://www.tutorialspoint.com > C programming > C — Home
2. https://www.programiz.com/c-programming


https://www.goodreads.com/author/show/70394.Behrouz_A_Forouzan
https://www.goodreads.com/author/show/70395.Richard_F_Gilberg
http://www.tutorialspoint.com/
https://www.programiz.com/c-programming

AR23 - B. Tech. - ME | Year B. Tech. | Semester

ENGINEERING GRAPHICS

(Common for ME/CE)
Subject Code: 23EST103

COURSE OBJECTIVES:

e To enable the students with various concepts like dimensioning, conventions and
standards related to Engineering Drawing

e To impart knowledge on the projection of points, lines, planes, and solids

e To develop the imaginative skills of the students required to understand the development of
surfaces

e To improve the visualization skills for better understanding of conversion of orthographic to
isometric views and vice-versa

COURSE OUTCOMES:

On completion of course, students should be able to

CO 1 : Draw engineering curves (Conics, Cycloids, and Involutes).

CO 2 : Draw projection of points, straight lines and planes in first angle projection.
CO 3 : Draw projection of solids in various positions.

CO 4 : Draw and explain the principles behind development of surfaces.

CO 5 : Convert orthographic views into isometric projections and vice-versa.

UNIT I

Drawing Instruments and their uses, Types of Lines and Dimensioning, Line bisecting, Angle bisecting,
Line divided into equal number of parts, Construction of Regular Polygons (Pentagon and Hexagon).
Construction of Conics: General method, Oblong method and Concentric circles method.
Construction of Cycloid and Involutes.

UNIT 1l
Introduction to Orthographic Projections (First Angle Projection only).
Projections of Points: A point situated in L1111l & IV quadrants.

Projections of Straight Lines: Line parallel to one or both the planes, Line contained by one or both
the planes, Line perpendicular to one of the planes, Line inclined to one plane and parallel to other.
Projections of Planes: Types of planes, Traces of planes, planes parallel to one of the planes, and plane
inclined to one reference plane.

UNIT Il

Projections of Solids (Polyhedra): Types of Solids, Projections of Solids in simple positions,
Projections of Solids axis inclined to the VP and parallel to the HP. Projections of Solids axis inclined to
the HP and parallel to the VVP.

Projections of Solids (Solids of revolution): Projections of Solids axis inclined to the VP and parallel
to the HP. Projections of Solids axis inclined to the HP and parallel to the VVP.



UNIT IV

Development of Surfaces:

Parallel line method of development, Developments of lateral surfaces of right Solids i.e., Cube, Prisms,
Cylinders.

Radial line method of development, Triangulation method. Development of lateral surfaces of right
Solids i.e., Pyramids, Cones.

UNIT V

Orthographic Projections: Conversion of pictorial view (Isometric views) into orthographic views.
Isometric Projections: Isometric axes, lines & planes. Isometric scale, Isometric drawing, Isometric
drawing of plane figures, prisms and pyramids. Conversion of orthographic views into Isometric views.

TEXT BOOKS:

1. Engineering Drawing, N. D. Bhatt, V. M. Panchal, Charotar Pub.
2. Engineering Drawing, K. L .Narayana, P.Kanniah, Scitech Pub.

REFERENCE BOOKS:

1. Engineering Drawing and Graphics, 2nd ed., K. Venugopal, New Age International Pub.

2. Fundamentals of Engineering Drawing, 11th ed., Luzadder, J. Warren, D.M. Jon, Prentice Hall
India Pub.
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ENGINEERING PHYSICS LAB
(Common to All Branches of Engineering)

Subject Code: 23BHL102 L T C

COURSE OBJECTIVES:

To study the concepts of optical phenomenon like interference, diffraction etc., recognize the
importance of energy gap in the study of conductivity and Hall effect in semiconductors and study the
parameters and applications of dielectric and magnetic materials by conducting experiments.

COURSE OUTCOMES: The students will be able to

COL1: Operate optical instruments like travelling microscope and spectrometer.
CO2: Estimate the wave lengths of different colors using diffraction grating.
COa3: Discuss the magnetic, electrical and electronic properties of materials.
CO4: Analyze the mechanical and thermal properties of materials.

CO5: Calculate the band gap of a given semiconductor.

List of Experiments

no
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10.

11.
12.
13.
14.
15.
16.
17.
18.

Determination of radius of curvature of a given Plano-convex lens by Newton’s rings.
Determination of wavelengths of different spectral lines in mercury spectrum using
diffraction grating in normal incidence configuration.

Determination of width of a slit using diffraction phenomenon.

Determination of wavelength of Laser light using diffraction grating.

Estimation of Planck’s constant using photo cell.

To study V-I characteristics of a PN junction diode in forward and reverse biasing

conditions.

Magnetic field along the axis of a current carrying circular coil by Stewart Gee’s Method.
Determination of Hall voltage and Hall coefficient of a given semi-conductor using Hall
effect.

Determination of temperature coefficients of a thermistor.

Determination of acceleration due to gravity and radius of Gyration by using a compound
pendulum.

Determination of rigidity modulus of the material of the given wire using Torsional pendulum.
Sonometer: Verification of laws of stretched string.

Determination of Frequency of electrically maintained tuning fork by Melde’s experiment.
Determination of energy band gap of a given semiconductor

Determination of thickness of a thin object using wedge shaped film.

Determination of crystal structure and lattice parameter of a given crystal using powder diffraction  data.
Determination of Young’s modulus of the given beam by non-uniform bending.

Determination of dielectric constant using resonance method.



Note: Any TEN of the listed experiments are to be conducted. Out of which any TWO experiments may
be conducted in virtual mode.

References:

e A Textbook of Practical Physics - S. Balasubramanian, .N. Srinivasan, S.Chand
Publishers, 2017.

Web Resources

e Www.vlab.co.in
e https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype



http://www.vlab.co.in/
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html%2Cprototype
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING LAB
(Common for CSE-IT-CSM-CSD-MECH-CE)

Subject Code: 23ESL102 L P | C
0 0 3 |15

COURSE OBJECTIVE:

To introduce the student to study different electrical & electronics components and to verify the

basic laws related to electrical engineering, analyze the V-1 characteristics of P-N diode and
transistor characteristics.

COURSE OUTCOMES: Students will be able to

CO1: Label various types of electrical & electronics components.
CO2: Demonstrate various basic electrical laws.

CO3: Determine resistance of the series and parallel connected circuits.
CO4: Analyze the V-1 characteristics of P-N diode.

CO5: Analyze the Transistor characteristics.

List of Experiments:

Study of electrical components.

To verify Ohm’s law.

To verify Kirchhoff’s current law

To verify Kirchhoff’s voltage law.

To verify the total resistance of the series and parallel connected circuits.
Study of electronics components.

PN Junction diode forward and reverse bias characteristics

Zener diode characteristics.

. Transistor CB characteristics (Input and Output)

10. Transistor CE characteristics (Input and Output)

© oo N O wWNRE

Additional Experiments:

11. Half wave rectifier
12. To find voltage current relationship for series RL circuit and determine power & power
factor.
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COMPUTER PROGRAMMING LAB
(Common to All Branches of Engineering)

Subject Code: 23ESL105

COURSE OBJECTIVES:

e To gain experience about structured programming
e To help students to understand the implementation of C language
e To understand various features in C

COURSE OUTCOMES: At the end of the course students will be able to

CO 1: Solve the given problem using the syntactical structures of C language.

CO 2: Design programs involving decision structures and loops.

CO 3: Apply programming to solve different operations on arrays and strings.
CO 4: Develop modularity concept using functions and write programs for allocating memory

dynamically.

1.5

CO 5: Construct C program that uses structures and unions and implement file operations on given

application.

List of Experiments

1. Write the C programs to calculate the following
a) Area of triangle when sides are given.

b) Program for Type Casting.

c) Interchanging values of two variables.

2. Write the C programs to perform the following
a) Conversion of Fahrenheit to Celsius and vice versa
b) Simple interest calculation

c) Square root of a given number

3. Write the C programs to perform the following

a) Read lower case character and convert into upper case.
b) Find maximum of 3 values using conditional operator.
c) Calculate area and perimeter of circle.

4. Write C programs for the following using decision making statements
a) Find roots of quadratic equation.

b) Find the max and min of three numbers using if-else.

c) Calculate the grades of a student.

d) Find the given year is a leap year or not.




5. Write the C programs to perform the following
a) Arithmetical operations using switch-case.

b) Read a number and display in reverse.

c) Check for Armstrong number property

6. Write the C programs to perform the following
a) Find factorial of given number

b) Check a number is palindrome property

c) Generate Fibonacci series.

d) Generate Prime numbers between two numbers.

7. Implement the following using arrays

a) Largest and smallest from a list of elements.
b) Program for Linear Search.

c) Program for Bubble Sort.

8. Implement the following using arrays

a) Matrix addition.

b) Matrix Multiplication.

c) Transpose of a matrix.

d) Program using string handling functions.

9. Write the C programs to perform the following
a) Factorial using recursion and non recursion.
b) GCD using recursion and non recursion.

10. Write the C programs to perform the following
a) Find the sum and average of list of elements using DMA Functions
b) Implementation of call by value and call by reference.

11. Write the C programs to perform the following
a) Implementation of array of structure.
b) Demonstration of Union.

12. Write the C programs to perform the following

a) Write a C program to write and read text into a binary file using fread() and fwrite()
b) Copy the contents of one file into another.

c) Count the number of characters, words and lines in a file.



Text Books:

1. B. W Kernighan, Dennis M. Ritchie. The C — Programming Language. 2 nd Edition, PHI.
2. Behrouz A. Forouzan, “A Structured Approach Using C” Richard F. Gilberg 3" Edition

References:

1. Yashwant Kantikar. 2012. Let Us C, 8th Ed. PBP Publications.
2. E. Balagurusamy. 2011. C Programming. Tata Mc Graw Hills, New Delhi, India.

Web Links:

1. https://www.tutorialspoint.com » C programming » C — Home
2. https://lwww.programiz.com/c-programming


http://www.tutorialspoint.com/
http://www.tutorialspoint.com/
http://www.programiz.com/c-programming
http://www.programiz.com/c-programming
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NSS/NCC/Scouts & Guides/Community Service
(Common to All Branches of Engineering)

Subject Code: 23MCS102 L T P | C

Course Objectives:
The objective of introducing this course is to impart discipline, character, fraternity, teamwork, social
consciousness among the students and engaging them in selfless service.

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

CO1: Understand the importance of discipline, character and service motto.

CO2: Solve some societal issues by applying acquired knowledge, facts, and techniques.
CO3: Explore human relationships by analyzing social problems.

CO4: Determine to extend their help for the fellow beings and downtrodden people.
CO5: Develop leadership skills and civic responsibilities.

UNIT I: Orientation

General Orientation on NSS/NCC/ Scouts & Guides/Community Service activities, career guidance.
Activities:

i) Conducting —ice breaking sessions-expectations from the course-knowing personal talents and skills
ii) Conducting orientations programs for the students —future plans-activities-releasing road map etc.
iii) Displaying success stories-motivational biopics- award winning movies on societal issues etc.

iv) Conducting talent show in singing patriotic songs-paintings- any other contribution.

UNIT II: Nature & Care Activities:
i) Best out of waste competition.

ii) Poster and signs making competition to spread environmental awareness.

iii) Recycling and environmental pollution article writing competition.

iv) Organising Zero-waste day.

v) Digital Environmental awareness activity via various social media platforms.

vi) Virtual demonstration of different eco-friendly approaches for sustainable living.
vii) Write a summary on any book related to environmental issues.

UNIT I11: Community Service Activities:
1) Conducting One Day Special Camp in a village contacting village-area leaders- Survey in the
village, identification of problems- helping them to solve via media- authorities- experts-etc.



ii) Conducting awareness programs on Health-related issues such as General Health, Mental health,
Spiritual Health, HIVV/AIDS,

iii) Conducting consumer Awareness. Explaining various legal provisions etc.

iv) Women Empowerment Programmes- Sexual Abuse, Adolescent Health and Population Education.
v) Any other programmes in collaboration with local charities, NGOs etc.

Reference Books:

1. Nirmalya Kumar Sinha & Surajit Majumder, A Text Book of National Service Scheme

Vol;.1, Vidya Kutir Publication, 2021 ( ISBN 978-81-952368-8-6)

2. Red Book - National Cadet Corps — Standing Instructions Vol | & I1, Directorate General of NCC,
Ministry of Defence, New Delhi

3. Davis M. L. and Cornwell D. A., —Introduction to Environmental Engineeringl, McGraw Hill,
New York 4/e 2008

4. Masters G. M., Joseph K. and Nagendran R. —Introduction to Environmental Engineering and
Sciencel, Pearson Education, New Delhi. 2/e 2007

5. Ram Ahuja. Social Problems in India, Rawat Publications, New Delhi.

General Guidelines:
1. Institutes must assign slots in the Timetable for the activities.
2. Institutes are required to provide instructor to mentor the students.

Evaluation Guidelines:

e Evaluated for a total of 100 marks.

e A student can select 6 activities of his/her choice with a minimum of 01 activity per unit. Each
activity shall be evaluated by the concerned teacher for 15 marks, totalling to 90 marks.

¢ A student shall be evaluated by the concerned teacher for 10 marks by conducting viva voce on the
subject.



AR23 - B. Tech. - ME | Year B. Tech. Il Semester

COMMUNICATIVE ENGLISH
(Common to All Branches of Engineering)

Subject Code: 23BHT101

COURSE OBJECTIVES

e To enable students to build vocabulary appropriate to their levels and to make students
understand printed texts of different genres
e To enhance basic writing skills of the students in different forms of written communication
e To assist students implicitly synthesize the rules of grammar for the production of accurate sentences
e To aid students to acquire appropriate and adequate letter writing skills
¢ To get students enhance their essay writing skills and develop reading skills

COURSE OUTCOMES

CO 1: Students will be able to comprehend printed texts of different genres easily and
they will be able to make appropriate word choice for writing.

CO 2: Students will be able to write short texts efficiently.

CO 3: Students will be able to construct grammatically correct sentences.

CO 4: Students will be able to communicate through letters effectively.

CO 5: Students will be able to write essays and comprehend unfamiliar passages.

UNIT-1: A Power of aPlate of Rice by Ifeoma Okoye Skimming and Scanning — Capital letters
and Punctuation — Spellings — Parts of speech — Root words — Prefixes and Suffixes — Synonyms
and Antonyms.

UNIT-II: Night of the Scorpion by Nissim Ezekiel Sequencing — Paragraph writing — Cohesive
devices — Articles — Prepositions Homonyms, Homographs, homophones

UNIT-I1I: Biography of Steve Jobs Drawing inferences — Paraphrasing, Summarizing, Note-making —
Verbs and Tenses, Subject-verb agreement — Compound words — Collocations

UNIT-IV: The Toys of Peace by Saki Data interpretation — Official letters and Résumé — Direct
and Indirect speech — Academic reporting verbs — Active and passive voice — Words often confused —
Jargon

UNIT-V: The Power of Intrapersonal Communication (An Essay) Reading comprehension — Essay
writing — Correcting errors — Technical Jargon

Textbooks:



1. Pathfinder: Communicative English for Undergraduate Students,
1st Edition, Orient BlackSwan, 2023 (Units 1, 2 & 3)
2. Empowering English by Cengage Publications, 2023 (Units 4 & 5)

Reference Books:

1. Dubey, Sham Ji & Co. English for Engineers, Vikas Publishers, 2020

2. Bailey, Stephen. Academic writing: A Handbook for International Students. Routledge,
2014,

3. Murphy, Raymond. English Grammar in Use, Fourth Edition, Cambridge University
Press, 2019.

4. Lewis, Norman. Word Power Made Easy- The Complete Handbook for Building a

Superior Vocabulary. Anchor, 2014.

Web Resources:

GRAMMAR

1. www.bbc.co.uk/learningenglish

2. https://dictionary.cambridge.org/grammar/british-grammar/

3. www.eslpod.com/index.html

4. https://www.learngrammar.net/

5. https://english4today.com/english-grammar-online-with-quizzes/
6. https://www.talkenglish.com/grammar/grammar.aspx

VOCABULARY
1. https://www.youtube.com/c/DailyVideoVocabulary/videos
2. https://www.youtube.com/channel/UC4cmBAIit8i_NJZE8gK8sfpA


http://www.bbc.co.uk/learningenglish
https://dictionary.cambridge.org/grammar/british-grammar/
http://www.eslpod.com/index.html
https://www.learngrammar.net/
https://english4today.com/english-grammar-online-with-quizzes/
https://www.talkenglish.com/grammar/grammar.aspx
https://www.youtube.com/c/DailyVideoVocabulary/videos
https://www.youtube.com/channel/UC4cmBAit8i_NJZE8qK8sfpA

Subject Code: 23BHT103
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DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS
(Common to All Branches of Engineering)

COURSE OBJECTIVES:

To equip the students with standard concepts and tools of mathematics to handle various
real-world problems and their applications as follows

To furnish the learners in the concept of first order and first degree differential equations and multivariable
calculus.
To enlighten the learners in the concept of higher order differential equations with constant coefficients.

To furnish the learners with solution methods for partial differential equations that model physical
processes

To equip knowledge with basic concepts and techniques to interpret the physical meaning of
different operators such as gradient, curl and divergence by handling various real-world applications
To furnish the learners with basic concepts and techniques the work done against a field,
circulation and flux using vector calculus by handling various real-world applications.

COURSE OUTCOMES: At the end of the course, the student will be able to:

CO-1: Solve the first-order differential equations and apply to real-life concepts such as law of
growth(decay), basic electrical circuits.(level 3)

CO-2: Solve linear differential equations of higher order with constant coefficients using
complementary functions and particular integrals, including variation of parameters, and interpret
their applications in L-C-R electrical circuits. (level 3)

CO-3: Apply Lagrange’s method to solve first-order linear partial differential equations and solve
2" and higher order homogeneous partial differential equations. (level 3)

CO-4: Compute gradient, divergence and curl of scalar and vector point functions and show the
vector identities. (level 3)

CO-5: Solve line, surface and volume integrals; verify and apply vector integral theorems-
Green’s, Stoke’sand Divergence theorems. (level 3)

UNIT- | : Differential equations of first order and first degree

Exact equations and equations reducible to exact form. Linear differential equations —
Bernoulli’s equations. Newton’s Law of cooling — Law of natural growth and decay- Electrical
circuits



UNIT — Il : Linear differential equations of higher order (Constant Coefficients)
Definitions, homogenous and non-homogenous, complimentary function, general particular
integral, method of variation of parameters. L-C-R Circuit problems.

UNIT — Il : Partial Differential Equations

Introduction and formation of Partial Differential Equations by elimination of arbitrary constants
and arbitrary functions, solutions of first order linear equations using Lagrange’s method.
Homogeneous Linear Partial differential equations with constant coefficients.

UNIT - IV : Vector differentiation
Scalar and vector point functions, vector operator del, del applies to scalar point functions-
Gradient,del applied to vector point functions - Divergence and Curl, Vector identities.

UNIT -V : Vector integration

Line integral- circulation- work done, surface integral-flux, Green’s theorem in the plane
(without proof), Stoke’s theorem (without proof), volume integral, Divergence theorem (without
proof) and problems on these theorems.

Textbooks:
1. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e,John Wiley & Sons, 2018.
2. B.S.Grewal,HigherEngineeringMathematics,44/e,Khanna publishers,2017.

Reference Books:

1. Dennis G.Zill and Warren S.Wright, Advanced Engineering Mathematics, Jones andBartlett,
2018.

2. Micheael Greenberg, Advanced Engineering Mathematics, 9th edition, Pearson edn

3. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 14/e,
PearsonPublishers, 2018.

4. R. K. Jain and S. R. K. lyengar, Advanced Engineering Mathematics, 5/e, Alpha Science
International Ltd., 2021 (9th reprint).

5. B.V. Ramana, Higher Engineering Mathematics, McGraw Hill Education, 2017
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ENGINEERING CHEMISTRY
(Common for CE/ME)
Subject Code: 23BHT106

COURSE OBJECTIVES:

e To familiarize engineering chemistry and its applications
e To impart the concept of soft and hard waters, softening methods of hard water

e To train the students on the principles and applications of electrochemistry, polymers, surface
chemistry, and cement

COURSE OUTCOMES: At the end of the course, the students will be able to

CO1: Demonstrate the importance of water for society and industrial needs.
CO2: Summarize the concepts of Instrumental methods and distinguish the ranges of
the electromagnetic spectrum used for exciting different molecular energy levels
in various spectroscopic techniques.
CO3: Demonstrate the corrosion prevention methods and factors affecting corrosion.
CO4: Demonstrate the preparation, properties, and applications of polymer materials
and fuels.
COb5: Demonstrate the importance of modern engineering materials like cement, refractories,
composites, and lubricants.

UNIT I: Water Technology

Soft and hard water, Estimation of hardness of water by EDTA Method, Estimation of dissolved
Oxygen - Boiler troubles —Priming, foaming, scale and sludge, Caustic embrittlement, Industrial water
treatment — Specifications for drinking water, Bureau of Indian Standards (BIS) and World health
organization (WHO) standards, lon-exchange processes - desalination of brackish water, reverse
osmosis (RO) and electro dialysis.

UNIT II: Instrumental Methods and Applications

Electromagnetic spectrum. Absorption of radiation: Beer-Lambert’s law. UV-Visible Spectroscopy,
Instrumentation, electronic transition, Definition of Chromophore — Definition of Auxochrome —
Absorption and Intensity Shifts, IR spectroscopies, Instrumentation fundamental modes and
Fingerprint Region. NMR — Principle - Equivalent and Non-Equivalent Protons - Chemical Shift-
Splitting — Coupling Constant.



UNIT I11: Electrochemistry and Applications

Electrodes —electrochemical cell, Nernst equation, cell potential calculations(emf formula). Primary
cells — Zinc-air battery, Secondary cells — Nickel-Cadmium (NiCad),and lithiumion batteries- working
principle of the batteries including cell reactions; Fuel cells-Basic Concepts, the principle and working
of hydrogen-oxygen Fuel cell.

Corrosion: Introduction to corrosion, electrochemical theory of corrosion, differential aeration cell
corrosion, galvanic corrosion, metal oxide formation by dry and electrochemical corrosion, Pilling
Bedworth ratios and uses, Factors affecting the corrosion, cathodic (sacrificial anodic protection and
impressed current cathodic protection) and anodic protection (working principle), electroplating and
electro less plating (Nickel and Copper).

UNIT IV: Polymers and Fuel Chemistry

Introduction to polymers, functionality of monomers, Mechanism of chain growth, step growth
polymerization. Thermoplastics and Thermo-setting plastics-: Preparation, properties and applications
of poly styrene. PVC, Nylon 6,6 and Bakelite. Elastomers — Preparation, properties and applications of
Buna S, Buna N, Thiokol rubbers

Fuels — Types of fuels, calorific value of fuels (HCV, LCV and Theoretical calculations of calorific
value), numerical problems based on calorific value;Analysis of coal (Proximate and Ultimate
analysis), Liquid Fuels, refining of petroleum, Octaneand Cetane number- alternative fuels- propane,
methanol, ethanol and bio fuel-bio diesel.

UNIT V: Modern Engineering Materials

Composites- Definition, Constituents, Classification- Particle, Fibre and Structural reinforced
composites, properties and Engineering applications

Refractories- Classification, Properties, Factors affecting the refractory materials and

Applications.

Lubricants- Classification, Functions of lubricants, Mechanism, Properties of lubricating oils —
Viscosity, Viscosity Index, Flash point, Fire point, Cloud point, saponification and Applications.
Building materials- Portland Cement, constituents, Setting and Hardening of cement.

Textbooks:
1. Jain and Jain, Engineering Chemistry, 16/e, DhanpatRai, 2013.

2. Peter Atkins, Julio de Paula and James Keeler, Atkins’ Physical Chemistry, 10/e, Oxford University
Press, 2010.

Reference Books:
1. H.F.W. Taylor, Cement Chemistry, 2/e, Thomas Telford Publications, 1997.

2. D.J. Shaw, Introduction to Colloids and Surface Chemistry, Butterworth-Heineman, 1992.
3. Textbook of Polymer Science, Fred W. Billmayer Jr, 3rd Edition
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ENGINEERING MECHANICS
(Common for CE/ME/EEE)

Subject Code: 23EST104 LI TI|P|C

COURSE OBJECTIVES: 3 0 0 3

e To get familiarized with different types of force systems.

e To draw accurate free body diagrams representing forces and moments acting on a
body to analyze the equilibrium of system of forces.

e To teach the basic principles of center of gravity, centroid and moment of inertiaand determine
them for different simple and composite bodies.

e To apply the Work-Energy method to particle motion.

e To understand the kinematics and kinetics of translational and rotational motion of rigid bodies.

COURSE OUTCOMES: Upon successful completion of the course the students will be able to

CO1: Understand the fundamental concepts in mechanics and compute the resultant of system of
forces acting on bodies in two dimensional planes

CO2: Solve statically determinate equilibrium problems in the field of engineering

CO3: Determine the centroid of regular geometrical sections and apply transfer theorems to
determine properties of various sections.

CO4: Apply the principles of D-Alembert’s, work energy and impulse momentum to solve the
problems of rectilinear and curvilinear motion of a particle.

CO5: Predict motion parameters of bodies under fixed axis rotation and general plane
motion and solve the problems involving dynamics of rigid bodies.

UNIT -1
Introduction to Engineering Mechanics: Basic Concepts. Scope and Applications

Systems of Forces: Coplanar Concurrent Forces— Components in Space—Resultant— Moment of Force
and its Application —Couples and Resultant of Force Systems.

Friction: Introduction, limiting friction and impending motion, Coulomb’s laws of dry friction,
coefficient of friction, Cone of Static friction.

UNIT -11

Equilibrium of Systems of Forces: Free Body Diagrams, Lami’s Theorm, Equations of Equilibrium
of Coplanar Systems, Graphical method for the equilibrium, Triangle law of forces, converse of the
law of polygon of forces condition of equilibrium, Equations of Equilibrium for Spatial System of



concurrent forces, Numerical examples on spatial system of concurrent forces using vector approach,
Analysis of plane trusses.

UNIT- 111

Centroid: Centroids of simple figures (from basic principles)-Centroids of Composite Figures.
Centre of Gravity: Centre of gravity of simple body (from basic principles), Pappus theorems.

Area Moments of Inertia: Definition— Polar Moment of Inertia, Transfer Theorem, Moments of
Inertia of Composite Figures, Products of Inertia, Transfer Formula for Product of Inertia.

Mass Moment of Inertia: Moment of Inertia of Masses, Transfer Formula for Mass Moments of
Inertia.

UNIT -1V
Rectilinear and Curvilinear motion of a particle: Kinematics and Kinetics — D’Alembert’s
Principle - Work Energy method and applications to particle motion-Impulse Momentum method.

UNIT -V
Rigid body Motion: Kinematics and Kinetics of translation, Rotation about fixed axis and plane
motion, Work Energy method and Impulse Momentum method.

Textbooks:

1. Engineering Mechanics, S. Timoshenko, D. H. Young, J.V. Rao, S. Pati., , McGraw Hill
Education 2017. 5th Edition.

2. Engineering Mechanics, P.C.Dumir- S.Sengupta and Srinivas V veeravalli , University
press. 2020. First Edition.

3. A Textbook of Engineering Mechanics, S.S Bhavikatti. New age international publications  2018.

4th Edition.

Reference Books:

1. Engineering Mechanics, Statics and Dynamics, Rogers and M A. Nelson., McGraw  Hill
Education. 2017. First Edition.

2. Engineering Mechanics, Statics and Dynamics, I.H. Shames., PHI, 2002. 4th  Edition.

3. Engineering Mechanics, Volume-I: Statics, Volume-Il: Dynamics, J. L. Meriam and L.G.

Kraige., John Wiley, 2008. 6th Edition.

4. Introduction to Statics and Dynamics, Basudev Battachatia, Oxford University Press, 2014.

Second Edition

5. Engineering Mechanics: Statics and Dynamics, Hibbeler R.C., Pearson Education, Inc., New

Delhi, 2022, 14th Edition
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THERMODYNAMICS

Subject Code: 23MET101 LIl TlplcC

0| 0] 3

COURSE OBJECTIVES:

e To introduce the concepts of heat, work, energy and governing rules for conversion of one form to
other.

e To explain relationships between properties of matter and basic laws of thermodynamics.

e To teach the concept of entropy for identifying the disorder and feasibility of a thermodynamic
process.

e To introduce the concept of available energy for maximum work conversion.

e To provide fundamental concepts of air standard cycles used in IC engines.

COURSE OUTCOMES: Upon the completion of this course, the students will be able to

CO 1: Understand and apply basic concepts of Thermodynamics

CO2:Understand and apply the first law of Thermodynamics for open and closed systems under steady
conditions.

CO 3: Understand and apply Second law of Thermodynamics for Heat engines and Heat pumps.
Understand the concept of entropy in a system undergoing any Thermodynamic process.

CO4: Calculate available and unavailable energies for steady flow process and Non-flow process,
Understand and derive Thermodynamic relations.

CO 5: Establish an expression for mean effective pressure and thermal efficiency for different
thermodynamic cycles and compare their performance.

UNIT-I

Introduction to Thermodynamics: Macroscopic versus Microscopic View point Thermodynamic
System and control volume, Thermodynamic Properties, processes and cycles, Thermodynamic
equilibrium, Quasi-Static Process, Concept of Continuum, Zeroth Law of Thermodynamics, Reversible
and Irreversible Processes.

Work and Heat Transfer: Work Transfer, pdV Work, pdV Work in Various Quasi-Static Processes, Free
expansion, Heat Transfer.

UNIT-II

First Law of Thermodynamics: First Law of Thermodynamics and Internal energy, PMMZ1, Corollaries
of First Law of Thermodynamics.

First Law Applied to Flow Systems: Steady Flow process, Steady Flow Energy Equation, SFEE applied
to Nozzle and Diffuser, Turbine and Compressor, Heat Exchanger.



UNIT-1I

Second Law of Thermodynamics: Limitations of First law, Kelvin-Planck statement —Cyclic Heat
Engine, Clausius’ statement, Refrigerator and Heat Pump, Equivalence of Kelvin-Planck and Clausius’
Statement, Carnot Cycle, Carnot’s Theorem.

Entropy: Clausius’ Theorem, The property of entropy, The Inequality of Clausius, Concept of entropy-
Entropy Principle, Third Law Thermodynamics.

UNIT-IV

Exergy: AE Referred to cycle — Decrease in AE when heat transfer through Finite Temperature
Difference, Exergy of a finite body at temperature T, Maximum work in Reversible Process, Exergy of a
Closed system, Exergy of a Steady flow system.

Gas Laws & Thermodynamic Relations: Avagadro’s law, Equation of state of gas, Ideal gas, Maxwell's
Equations, TdS Equations, Difference in Heat Capacities, Ratio of Heat Capacities..

UNIT-V
Thermodynamic Cycles: Otto cycle, Diesel cycle, Dual Combustion cycle, Mean Effective Pressure for
Otto, Diesel, and Dual cycle, Comparison of Otto, Diesel, and Dual cycle.

TEXT BOOKS:
1. Engineering Thermodynamics, P.K. Nag, Tata McGraw-Hill Publications.

2. Thermal Engineering, R.K. Rajput, S.Chand Publications.

3. Thermodynamics: An Engineering Approach, Michael A. Boles and Yungus A. Cengel, Tata McGraw-
Hill Publications.

4. Arora C.P, “Thermodynamics”, Tata McGraw-Hill, New Delhi, 2003.

REFERENCES BOOKS:

1. Thermal Engineering, P.L. Ballaney, Khanna Publications,

2. Thermal Engineering, M.L.Mathur, F.S.Mehta, Jain Brothers Publications,

3. Introduction to Thermodynamics, J.B.Jones, G.A.Hawkins, John Wiley Publications,

4. Fundamentals of Thermodynamics, Gordon John Van Wylen, Richard Edwin Sonntag, John Wiley
Publications
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ENGINEERING WORKSHOP
(Common to ME/CE/ECE/EEE)

Subject Code: 23ESL104

COURSE OBJECTIVES:

To familiarize students with wood working, sheet metal operations, fitting and electrical house wiring
skills

COURSE OUTCOMES: Upon the completion of this course, the students will be able to
COL1: Make half-lap, mortise & tenon, corner dovetail or bridle wooden joints
CO2: Develop sheet metal into objects like square tray, taper side tray, conical funnel or elbow pipe

COa3: Fabricate MS pieces into either a straight, square, dovetail or V-fit.
CO4: Connect a staircase or a tube light house-wiring electrical circuit

CO5: Demonstrate basic skills in foundry moulding, welding joints, and plumbing pipe fittings using
appropriate tools and techniques.

SYLLABUS
1. Demonstration: Safety practices and precautions to be observed in workshop.

2. Wood Working: Familiarity with different types of woods and tools used in wood
working and make following joints.
a) Half - Lap joint b) Mortise and Tenon joint ¢) Corner Dovetail or Bridle joint

3. Sheet Metal Working: Familiarity with different types of tools used in sheet metal working,
Developments of following sheet metal job from Gl sheets.
a) Tapered tray b) Conical funnel c) Elbow pipe d) Brazing

4. Fitting: Familiarity with different types of tools used in fitting and do the following fitting
exercises.

a) V-fit b) Dovetail fit c) Semi-circular fit  d) Bicycle tire puncture and change  of  two-
wheeler tyre

5. Electrical Wiring: Familiarity with different types of basic electrical circuits and make  the
following connections.

a) Parallel and series b) Two-way switch ¢) Godown lighting
d) Tube light e) Three phase motor f) Soldering of wires
6. Foundry Trade: Demonstration and practice on Moulding tools and processes, Preparation of

Green Sand Moulds for given Patterns.



7. Welding Shop: Demonstration and practice on arc welding and gas welding. Preparation  of Lap
joint and Butt joint.

8. Plumbing: Demonstration and practice of Plumbing tools, Preparation of Pipe joints with coupling
for same diameter and with reducer for different diameters.

Textbooks:

1. Basic Workshop Technology: Manufacturing Process, Felix W.; Independently
Published,2019. Workshop Processes, Practices and Materials; Bruce J. Black, Routledge
publishers, 5th Edn. 2015.

2. A Course in Workshop Technology Vol I. & 11, B.S. Raghuwanshi, Dhanpath Rai & Co.,
2015 & 2017.

Reference Books:

1. Elements of Workshop Technology, Vol. I by S. K. Hajra Choudhury & Others,
MediaPromoters and Publishers, Mumbai. 2007, 14th edition

2. Workshop Practice by H. S. Bawa, Tata-McGraw Hill, 2004.

3. Wiring Estimating, Costing and Contracting; Soni P.M. & Upadhyay P.A.;
AtulPrakashan, 2021-22.
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COMMUNICATIVE ENGLISH LAB

(Common to All Branches of Engineering)

Subject Code: 23BHL101

COURSE OBJECTIVES

e To enable students to cultivate proper speech habits

e To enhance the ability of students to make extempore speeches

e To help students master techniques of being successful in debates and group  discussions
e To assist students to acquire effective and adequate presentation skills

e To prepare students to face interviews in an assertive manner

COURSE OUTCOMES

CO 1: Students will be able to pronounce words accurately.

CO 2: Students will be able to speak spontaneously.

CO 3: Students will be able to participate in debates and group discussions and contribute proactively.
CO 4: Students will be able to present data on select topics using pre-existing slides.

CO 5: Students will be able to face interviews confidently.

UNIT I: Phonetics — Neutral English Accent
UNIT II: JAM session — Role play

UNIT I11: Debate — Group Discussion

UNIT IV: Poster Presentation — PPT Presentations
UNIT V: Cover letter — Résumé — Interview Skills
Suggested Software:

« Walden InfoTech

* Young India Films

Reference Books:

1. Meenakshi Raman, Sangeeta-Sharma. Technical Communication. Oxford Press. 2018.

2. Samson T : Innovate with English, Foundations

3. Grant Taylor: English Conversation Practice, Tata McGraw-Hill Education India, 2016.

4. Jayashree, M Let’s Hear them Speak: Developing Listening-Speaking skills in English. Sage
Publications.

5. Hewing’s, Martin. Cambridge Academic English (B2). CUP, 2012.



6. T. Balasubramanyam, A Textbook of English Phonetics for Indian Students, (3rd Ed.)
Trinity Press.

Web Resources:

Spoken English:

1)  www.esl-lab.com

2)  www.englishmedialab.com

3)  www.englishinteractive.net

4)  https://www.britishcouncil.in/english/online

5)  http://www.letstalkpodcast.com/

6) https://www.youtube.com/c/mmmEnglish_Emma/featured

7)  https://www.youtube.com/c/ArnelsEverydayEnglish/featured
8)  https://www.youtube.com/c/engvidAdam/featured

9) https://www.youtube.com/c/EnglishClass101/featured

10) https://www.youtube.com/c/SpeakEnglishWithTiffani/playlists
11) https://www.youtube.com/channel/UCV1h cBEODrdx19gkTMOWNw
12) https://www.linguahouse.com/en-GB

13) https://www.ted.com/watch/ted-ed

Voice & Accent:

1)  https://www.youtube.com/user/letstalkaccent/videos

2) https://www.youtube.com/c/EnglLanguageClub/featured

3) https://www.youtube.com/channel/UC_OskgZBoS4dAnVUgJVexc
4)  https://www.youtube.com/channel/UCNfm92h83W2i2ijc5Xwp_IA



http://www.esl-lab.com/
http://www.englishmedialab.com/
http://www.englishinteractive.net/
https://www.britishcouncil.in/english/online
http://www.letstalkpodcast.com/
https://www.youtube.com/c/mmmEnglish_Emma/featured
https://www.youtube.com/c/ArnelsEverydayEnglish/featured
https://www.youtube.com/c/engvidAdam/featured
https://www.youtube.com/c/EnglishClass101/featured
https://www.youtube.com/c/SpeakEnglishWithTiffani/playlists
https://www.youtube.com/channel/UCV1h_cBE0Drdx19qkTM0WNw
https://www.linguahouse.com/en-GB
https://www.ted.com/watch/ted-ed
https://www.youtube.com/user/letstalkaccent/videos
https://www.youtube.com/c/EngLanguageClub/featured
https://www.youtube.com/channel/UC_OskgZBoS4dAnVUgJVexc
https://www.youtube.com/channel/UCNfm92h83W2i2ijc5Xwp_IA
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ENGINEERING CHEMISTRY LAB
(Common to ME/CE)

Subject Code: 23BHL 104

COURSE OBJECTIVES: 0 0 3 |15

e To verify the fundamental concepts with experiments

COURSE OUTCOMES: At the end of the course, the students will be able to

CO1: Determine the cell constant, conductance, potential and pH of solutions.

CO2: Prepare advanced polymer Bakelite materials.

COa3: Determine the molecular/system properties such as kinematic viscosity, Flash and fire point and
acid number etc.

CO4: Estimate the Iron (by colurimeter) and Calcium in cement.

COb5: Measure molecular/system properties such as chloride content, hardness of water, dissolved
oxygen, of surface tension and viscosity etc

List of Experiments:
Determination of Hardness of a groundwater sample.
Estimation of Dissolved Oxygen by Winkler’s method
Determination of Strength of an acid in Pb-Acid battery.(P"METRY)
Preparation of a polymer (Bakelite)
Determination of percentage of Iron sample by colorimetry
Estimation of Calcium in port land Cement
Preparation of nanomaterials by precipitation method.
Adsorption of acetic acid by charcoal
Determination of percentage Moisture content in a coal sample
. Determination of Viscosity of lubricating oil by Redwood Viscometer 1
. Determination of Viscosity of lubricating oil by Redwood Viscometer 2
. Determination of Calorific value of gases by Junker’s gas Calorimeter
. Conductometric titration of strong acid vs. strong base.
. Potentiometry - determination of redox potentials and emfs.
. Determination of surface tension and viscosity.
. Determination of acid number of lubricating oil.
. Determination of flash and fire point of lubricating oil.

© oo N DR
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Reference: "Vogel's Quantitative Chemical Analysis 6th Edition 6th Edition" Pearson Publications by
J. Mendham, R.C. Denney, J.D. Barnes and B. Sivasankar
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HEALTH AND WELLNESS, YOGA AND SPORTS

(Common to All Branches of Engineering)

Subject Code: 23MCS103

Course Objectives:

The main objective of introducing this course is to make the students maintain their mental and
physical wellness by balancing emotions in their life. It mainly enhances the essential traits required
for the development of the personality.

Course Outcomes: After completion of the course the student will be able to

CO1: Understand the importance of yoga and sports for Physical fitness and sound health.
CO2: Demonstrate an understanding of health-related fitness components.

CO3: Compare and contrast various activities that help enhance their health.

CO4: Assess current personal fitness levels.

CO5: Develop Positive Personality

UNIT |
Concept of health and fitness, Nutrition and Balanced diet, basic concept of immunity Relationship
between diet and fitness, Globalization and its impact on health, Body Mass Index (BMI) of all age
groups.

Activities:

i) Organizing health awareness programmes in community
i) Preparation of health profile

iii) Preparation of chart for balance diet for all age groups

UNIT 11

Concept of yoga, need for and importance of yoga, origin and history of yoga in Indian context,
classification of yoga, Physiological effects of Asanas- Pranayama and meditation, stress management
and yoga, Mental health and yoga practice.

Activities:
Yoga practices — Asana, Kriya, Mudra, Bandha, Dhyana, Surya Namaskar



UNIT Il

Concept of Sports and fitness, importance, fitness components, history of sports, Ancient and Modern
Olympics, Asian games and Commonwealth games.

Activities:

i) Participation in one major game and one individual sport viz., Athletics, Volleyball, Basketball,
Handball, Football, Badminton, Kabaddi, Kho-kho, Table tennis, Cricket etc.

Practicing general and specific warm up, aerobics

i) Practicing cardiorespiratory fitness, treadmill, run test, 9 min walk, skipping and running.

Reference Books:
1. Gordon Edlin, Eric Golanty. Health and Wellness, 14th Edn. Jones & Bartlett Learning, 2022

2. T.K.V.Desikachar. The Heart of Yoga: Developing a Personal Practice

3. Archie J.Bahm. Yoga Sutras of Patanjali, Jain Publishing Company, 1993

4. Wiseman, John Lofty, SAS Survival Handbook: The Ultimate Guide to Surviving Anywhere Third
Edition, William Morrow Paperbacks, 2014

5. The Sports Rules Book/ Human Kinetics with Thomas Hanlon. -- 3rd ed. Human Kinetics, Inc.2014

General Guidelines:

1. Institutes must assign slots in the Timetable for the activities of Health/Sports/Y oga.

2. Institutes must provide field/facility and offer the minimum of five choices of as many as
Games/Sports.

3. Institutes are required to provide sports instructor / yoga teacher to mentor the students.

« Evaluation Guidelines:

» Evaluated for a total of 100 marks.

* A student can select 6 activities of his/her choice with a minimum of 01 activity per unit. Each
activity shall be evaluated by the concerned teacher for 15 marks, totalling to 90 marks.

« A student shall be evaluated by the concerned teacher for 10 marks by conducting viva voce on the
subject.
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Subject Code: 23BHT?209

NUMERICAL METHODS
(Common to ME, CE)

COURSE OBJECTIVES

Apply various numerical methods to solve algebraic and transcendental equations.
Determine the dependent variable at a given point (x) by using numerical techniques
to approximate the unknown function y=f(x), considering both evenly and unevenly
spaced data points.

Use different numerical approaches to estimate derivatives accurately.

Utilize numerical methods to compute definite integrals.

Implement numerical methods to solve ordinary differential equations effectively

COURSE OUTCOMES: Upon completing this course, students will be able to,

CO1:

CO2:

COa:
CO4:
COs:

Identify appropriate numerical methods to solve algebraic and transcendental
equations.

Use numerical techniques to approximate the dependent variable at a specific point (x)
by estimating the unknown function y = f(x), considering both evenly and unevenly
spaced points.

Utilize various numerical methods to approximate derivatives

Compute definite integrals, as well as solve initial value problems.

Calculate the numerical solution for ordinary differential equations using suitable
methods.

Unit -1

Algebraic and Transcendental Equations(10 hrs)

Solution of Algebraic and Transcendental Equations: Introduction — The Bisection Method —
The Method of False Position — The Iteration Method — Newton-Raphson Method.

Unit-11

Interpolation(10 hrs)

Interpolation: Introduction — Finite differences- Forward Differences — Backward differences
— Central differences-Relation between different operators- Newton’s Interpolation formulae
—Gauss Interpolation Formulae- Interpolation with unevenly spaced points — Lagrange’s
Interpolation formula.

Unit-111

Numerical Differentiation(8 hrs)

Numerical Differentiation— Differentiation using finite differences- Newton’s Forward —
Backward- Lagranges- Stirling’s formula-Lagrange’s interpolation formula.



UNIT-IV

Numerical Integration(8 hrs)

Numerical Integration — Trapezoidal rule — Simpson’s 1/3 Rule —Simpson’s 3/8 Rule.
Numerical double integration - Trapezoidal rule — Simpson’s 1/3 Rule.

Unit-V

Numerical solution of Ordinary Differential equations (10hrs)

Solution by Taylor’s series — Picard’s Method of successive Approximations — Euler’s
Method — Runge — Kutta Method(4" order).

Text Books:
1. Higher Engineering Mathematics, B. S. Grewal, Khanna Publishers, New Delhi, 42"

edition, 2012.
2. A Text Book on Mathematical Methods, Ravindranath, V. and Vijayalaxmi,
A. Himalaya Publishing House, Bombay, 2" edition, 2012.

Reference Books:

1. Engineering Mathematics Vol.2.-Mathematical Methods(JNTU Kakinada), Dr.T.
K.V.lyengar, Dr.M.V.S.S.N.Prasad, S.Ranganatham, Dr.B.Krishna Gandhi, , S.
Chand Publications.

2. Engineering Mathematics, B. V. Ramana, Tata McGraw Hill, New Delhi.
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PYTHON PROGRAMMING

Subject Code: 23EST206

COURSE OBJECTIVES:
Python programming course aims to empower students with the knowledge, skills, and
practical experience essential for becoming proficient Python programmers. By
mastering Python fundamentals, exploring its rich ecosystem, and learning software
development best practices, students develop problem-solving abilities and gain the
confidence to tackle real-world challenges.

COURSEOUTCOMES:Attheend ofthe course,thestudent willbe ableto:

CO1: Examine Python syntax and semantics and be fluent in the use of Python flow
control andfunctions.

CO2: Demonstrate proficiency in handling Strings and FileSystems.

COa3: Create, run and manipulate Python Programs using core data structures like Lists,
Dictionaries and use RegularExpressions.

CO4: Implement file handling functions and user defined functions in python.

CO5: Interpret the concepts of Object-Oriented Programming as used inPython and
Regular Expressions.

Unit -1
Introduction to Python: History, Features, Installing Python, Running Python, Operators,
Statements and Expressions.

Control Structures: Conditional Statements, Loops

Unit— 11

Data Types: Mutable vs immutable data type, Numbers - Introduction to Numbers, Integers,
Floating Point Real Numbers, Complex Numbers, Operators, Built-in Functions, Related
Modules. Sequences - Strings, Lists, and Tuples, Dictionaries and Set Types

Unit— 111
Functions: Definitions, Declaration, Parameter passing, calling functions
File Handling: creating a file, opening a file, 1/O with file (read, write, append), closing a file

Unit- 1V
Modules: Modules and Files, Namespaces, Importing Modules, Importing Module
Attributes, Module Built-in Functions, Packages, Other Features of Modules.

Unit-V

Classes in Python: Principles of Object Orientation, Creating Classes, Instance Methods,
Special Methods, class Variables and Inheritance, Data base connectivity.

Regular Expressions: Introduction, Special Symbols and Characters, Res and Python



Textbooks:

1. Wesley J .C hun "Core Python Applications Programming"”, 3" Edition, 2012,
PrenticeHall.
2. Brian jones, David Beazley “Python Cookbook ”, 3™ Edition.

ReferenceBooks:

1. Mark Lutz "Programming Python, 4th Edition” O'ReillyMedia.
2. Think Python, Allen Downey, Green Tea Press

Reference Links:
1. https://docs.python.org/3/tutorial/index.html

2. https://pythonprogramminglanguage.com



https://docs.python.org/3/tutorial/index.html
https://pythonprogramminglanguage.com/
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MATERIALS ENGINEERING

Subject Code: 23MET202 L|T|P | C

COURSE OBJECTIVES:

Graduates from this program will:

e Provides a basic knowledge about the material properties and testing methods along with
crystal structures and deformations.

e Explains the importance of phase diagrams and study of various binary phase diagrams.

e To understand concept and applications of Ferrous, Non-Ferrous metals & alloys

e Conveys the significance of various heat treatment processes and their effect on
properties of steel

e Explains concept of powder metallurgy and process of testing of materials

COURSE OUTCOMES:On completion of this course, students should be able to

CO1: Gain comprehensive knowledge in engineering materials and their structures.

CO 2: Construct Fe-C equilibrium diagram andDifferentiate phase diagrams in binary
systems.

CO 3: Become familiar with Cast Iron, Steel, and Aluminium materials along withtheir uses
and applications.

CO 4: Know the purpose of heat treatment and Recognize various heat treatment processes.

CO 5:State the necessity of making components using powder metallurgy and material
testing methods.

UNIT-I

Structure of Metals: Bonds in Solids: lonic bond, Covalent bond, Metallic bond, Vander
waal’s forces, and characteristic of a metallic bond, Bravais Lattice: various viewpoints,
Coordination number, Atomic packing factor: Simple cubic, Body centred cubic, Face
centred cubic, and Hexagonal closed packing.

Imperfection (Defects) in crystals: Point, line, Surface and VVolume, Mechanisms/modes of
plastic deformation: Slip, Role and Significance of Dislocations, Twinning, Crystallization of
metals, grain and grain boundaries, effect of grain boundaries, grain size determination.

UNIT-1I

Constitution of Alloys: Classification and necessity of alloying, types of solid solutions,
Hume Rotherys rules, intermediate alloy phases, and electron compounds.

Phase Diagrams: Construction of phase diagrams, Binary Phase diagrams (Isomorphous
alloy systems), Lever rule, and Eutectic Phase diagram, Mechanism of Crystallization,
Cooling Curves: Solidification under Equilibrium and Non-Equilibrium for Binary and



Eutectic, Study of Iron-lIron carbide (Fe-FesC) phase diagram and Characteristics of
phases appeared in Fe-Fe3C phase diagram.

UNIT-I1

Cast Irons and Steels: Classification of cast iron,Structure, properties and application of
White Cast iron, Malleable Cast iron, grey cast iron, Spheriodal graphite cast iron, Alloy cast
irons.

Steels:Purpose of Alloying, Characteristics and effects, Classification of steels based on % of
Carbon: Low alloy, and High alloy, Tools steels and their uses, Merits and demerits of
ceramic tools and die steels.

UNIT-1V

Heat treatment of steels: Classification of heat treatments,Stages and cooling methods:
Annealing, normalizing, Hardening, and Tempering, TTT diagrams, martempering &aus-
tempering, Surface hardening methods: Flame Hardening, Induction Hardening,Diffusion
Hardening: Carburizing, Nitriding, Mechanical Treatment: hot working, cold working of
steels.

UNIT-V

Powder Metallurgy: Characteristics of metal powders,Productionof metallic powders: Gas
atomization, water atomization, and centrifugal atomization, Design considerations,
Secondary and Finishing Operations,component preparation stages, advantages, limitations
and applications.

Mechanical Properties and Testing: Concepts of Stress & Strain, Tensile Test:Stress-Strain
Curves for Ductile Materials,Hardness Testing: Rockwell, Brinell and Vickers, Toughness
Testing: Charpy, Izod tests, factors affecting impact energy, creep, fatigue tests and factors
affecting fatigue life.

TEXT BOOKS:

1. W. D. Callister, 2006, “Materials Science and Engineering-An Introduction”, 6th Edition,
Wiley India.

2. V. Raghavan, "Material Science and Engineering” , 2" edition, Prentice Hall of India
Private Limited, 1999.

3. Sidney H. Avener,"Introduction to Physical Metallurgy”, Mc Graw Hill, 1974.

REFERENCE BOOKS:

1. Alan Caottrell, "An introduction to Metallurgy", second edition universities press (India)
private limited, 2000.

2. Kenneth G. Budinski and Michael K. Budinski, “Engineering Materials”, 2"%edition,
Prentice Hall of India Private Limited, 4th Indian Reprint, 2002.

3. B K Agarwal, “Science of Engineering Materials, Introduction to Engineering Materials”,
McGraw Hill Education, 2017.

4. R. K. Rajput, Engineering materials and metallurgy, S.Chand,2015.
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MECHANICS OF SOLIDS

Subject Code: 23MET203

COURSEOBJECTIVES:

e To compute normal stresses and strains in bars of varying sections and composite bars
subjected to external loads and temperature changes.

e To plot shear force and bending moment diagrams.

e To determine shear stresses and bending stresses in beams of circular, rectangular | and
T cross-sections & torsional shear stresses in shafts.

e To compute deflection of beams.

e To calculate crippling load for columns.

COURSEOUTCOMES: On completion of this course, students should be able to

CO1: Compute normal stresses and strains in bars of varying sections and composite bars
subjected to external loads and temperature changes.

CO2: Compute shear force and bending moment for statically determinate cantilever or
simply-supported beams subjected to various loads.

CO3: Determine flexural stresses and shear stresses in beams of circular, rectangular I, T
and channel cross-sections &torsional shear stresses in circular and hollow circular
shafts.

CO4: Compute beam deflections using double integration and moment-area methods.

CO5: Calculate the crippling load for a column with different end conditions.

UNIT-I

Simple Stresses & Strains

Types of stresses and strains, Hooke's law, Stress-strain diagram for mild steel, working
stress,Factor of safety, Lateral strain, Poisson's ratio, Bars of varying section, Bars subjected
to different loads at different cross sections.

Stresses in composite bars, Temperature stresses, Elastic Constants and relationship between
them.

UNIT-II

Shear Force & Bending Moment

Definition of beam, Types of beams, Concept of shear force (SF) and bending moment
(BM), SF and BM diagrams for cantilever, simply supported and overhanging beams
subjected to point loads, uniformly distributed load,uniformly varying loads& combination
of these loads, Point of contra-flexure, Relationship between S.F, B.M, and rate of loading at
a section of a beam.



UNIT-111

Flexural Stresses

Theory of simple bending, Assumptions, Derivation of bending equation M/l = 6/y = E/R,
Neutral axis, Determination bending stresses, Section modulus of rectangular and circular
sections(solid and hollow), I, T and Channel sections.

Shear Stresses

Governing equation for shear stress, Shear stress distribution across rectangular, circular, |
and channel cross-sections. Shafts Subjected to pure torsion, Torsion equation, Torsional
rigidity, Comparison of solid and hallow shafts.

UNIT-IV

Deflection of Beams

Bending into a circular arc- Slope, deflection and radius of curvature, Differential equation
for the elastic line of a beam, Double integration method, Determination of slope and
deflection for cantilever and simply supported beams subjected to point loads and uniformly
distributed loads, Moment area method, application to cantilever and simply supported
beams.

UNIT-V

Theory of Columns

Definition, classification and strength of columns, Euler‘s formula for long columns,
Derivations of Euler‘s formula for different end conditions, Limitations and Euler’s formula,
Rankine‘s Hypothesis for columns. Columns subjected to eccentric loading, Secant Formula.

Text Books:
1. Strength of Materials, S. S. Bhavikatti, Lakshmi Publications.
2. Strength of Materials, R. K. Rajput, S.Chand Publications.

References Books:

1.  Strength of Materials, S. S. Rattan, Tata McGraw Hill Publications.

2. Analysis of Structures Vol-I, Vazirani, Ratwani, Khanna Publications.

3. Mechanics of Materials, Ferdinand Beer, E. Russell Johnston, John DeWolf, David
Mazurek, Tata McGraw Hill Publications.

4.  Mechanics ofMaterials, B C Punmia, Laxmi publications.
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FLUID MECHANICS AND HYDRAULIC MACHINERY

Subject Code: 23MET204 LITIPI|C
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COURSE OBJECTIVES:

. To provide knowledge on different fluid properties and fluid flow.

. To provide basic knowledge on hydraulic turbines and pumps.

COURSE OUTCOMES:On completion of this course, students should be able to

COL1: Define various physical properties of fluids, and understand how manometers are used
to measure fluid pressure. List various flow classifications.

CO2: Derive and solve problems based on continuity equation. Apply Euler, Bernoulli,
Navier-Stokes, Impulse-momentum equations to solve practical fluid flow problems.

CO3: Compute losses in fluid flow using Darcy Weisbach equation. Explain and solve
problems based on various flow measurement devices.

CO4: Estimate the efficiency & performance of turbines, select suitable turbine using
characteristic curves, governing and cavitation and Illustrate mechanism &
construction of various Hydraulic Turbines.

CO5: Calculate efficiency and performance characteristics of centrifugal and reciprocating
pumps.

UNIT-I

Introduction: Physical properties of fluids: Specific mass, Specific weight, Specific Volume
— Specific gravity, Viscosity, Surface tension & Capillarity, Vapour pressure and
Compressibility —Pressure: Pascal’s law, Hydrostatic law, Atmospheric Gauge and Vacuum
pressure —Measurement of pressure, Pressure gauges — Manometers: Simple & Differential
manometers

Fluid Kinematics: Description of fluid flow: Path line, Streamline, Streakline, Streamtube,
Velocity & Acceleration — Classification of fluid flows: Steady & Unsteady, Uniform &
Non- uniform, Rotational & Irrotational flows — Reynolds Experiment: Laminar & Turbulent
flows - Continuity equation for 1D, 2D and 3Dflows— Stream function, Velocity potential
function and Flow net analysis.

UNIT-I1I

Fluid dynamics: Surface and Body forces — Euler’s and Bernoulli’s equations for flow
along a stream line for 3D flow — Navier-Stokes equations (Explanation only) — Momentum
equation and its applications: Force on pipe bend— Flow between parallel plates, Flow
through long tubes, Flow through inclined tubes

Measurement of flow: Pitot tube, Venturi meter and Orifice meter, Flow nozzle and
Turbine flow meter



UNIT-111

Closed Conduit Flow: Darcy Weisbach equation — Minor losses in pipes: Pipes in series
and pipes in parallel — Total energy line and Hydraulic gradient line

Impact of jet on vanes: Impact of jet on Flat, Inclined & Curved vanes (Stationary &
Movable), Impact of jet on series of curved vanes

UNIT-IV

Hydraulic Turbines: Classification of turbines: Impulse and Reaction turbines — Pelton
Wheel, Franci’s turbine and Kaplan turbine — working proportions, work done, efficiencies,
hydraulic design — Draft tube: Theory, functions and efficiency

Performance of hydraulic turbines: Geometric similarity — Unit and Specific quantities —
Characteristic curves — Governing of turbines — Selection of type of turbine — Cavitation —
Surge tanks — Water hammer

UNIT-V

Centrifugal pumps: Classification, working, and work done — Manometric head— Losses
and efficiencies — Specific speed — Pumps in series and parallel — Performance curves —
NPSH

Reciprocating pumps: Working, Discharge, Slip and indicator diagrams

Text Books:

1. Hydraulics, Fluid Mechanics and Hydraulic Machinery, P.N.Modi, S.M.Seth, Standard
Book House Publications,

2. Fluid Mechanics and Hydraulic Machines, R.K.Rajput, S.Chand Publications,

Reference Books:

1. Fluid Mechanics and Fluid Power Engineering, D.S.Kumar, S.K.Kotaria& Sons
Publications,

2. Fluid Mechanics and Machinery, D.RamaDurgaiah, NewAge Publications,

Hydraulic Machines, T.R.Banga, S.C.Sharma, Khanna Publications,

4.  Instrumentation for Engineering Measurements, James W.Dally, WilliamE.Riley, John
Wiley and Sons Publications,

w
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PYTHON PROGRAMMING LAB

L|T]|P C
Subject Code: 23ESL 207
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COURSEOBJECTIVES:
This course will enable students with a comprehensive understanding of Python

programming language, including its history, features, and fundamental concepts, enabling
them to write Python programs proficiently.

COURSEOUTCOMES:Attheend ofthe course,thestudent willbe ableto:

CO1: Able to implement conditional statements and loops to control the flow of their Python
programs effectively.

CO2: To manipulate strings, lists, tuples, dictionaries, and sets using appropriate Python
syntax and built-in functions.

CO3: To perform basic file operations such as creating, opening, reading, writing,
appending, and closing files using Python.

CO4: To import specific attributes from modules, utilize built-in functions provided by
modules, and organize modules into packages effectively.

CO5: Apply OOP concepts and regular expressions in Python to search, match, and
manipulate textual data effectively.

Exercise Questions: 1
Ex 1: Write the python programs to implement all Number type operations.
Ex 2: Write the python programs to perform all String operations.

Exercise Questions: 2
Ex 3: Write the python programs to calculate the List datatype operations.
Ex 4: Write the python programs to perform the Dictionary operations.

Exercise Questions: 3
Ex 5: Write the python programs to implement the recursive function.
Ex 6: Write the python programs to perform the file operations.

Exercise Questions: 4
Ex 7: Write the python programs to implement modules and packages.

Exercise Questions: 5
Ex 8: Write the python program to create class, object and its concepts of OOP.
Ex 9: Write a Python program that uses regular expressions to find all occurrences of a
specific pattern in a given text and validations.



Text Books
1. Wesley J .C hun "Core Python Applications Programming", 3" Edition, 2012,

PrenticeHall.
2. Brian jones, David Beazley “Python Cookbook *, 3™ Edition.

References Books
1. Mark Lutz "Programming Python, 4th Edition" O'ReillyMedia.

2. Think Python, Allen Downey, Green Tea Press

Web Links
1. https://docs.python.org/3/tutorial/index.html

2. https://pythonprogramminglanguage.com



https://docs.python.org/3/tutorial/index.html
https://pythonprogramminglanguage.com/
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MECHANICS OF MATERIALS ANDMETALLURGY LAB

Subject Code: 23MEL 201 L|T|P | C

0| 3 |15

COURSE OBJECTIVES:

. To understand metallographic structures.
. To understand different material testing techniques.
. To find hardness, tensile strength and compressive strength of given specimens.

COURSE OUTCOMES:On completion of this course, students should be able to

CO 1: Determine metallographic structure of pure metals, cast irons, mild steels and alloys.

CO 2: Interpret effect of heat treatment on hardness of steels by using Jominy End Quench
Test.

CO 3: Determine mechanical properties of given specimen using tension test, compression
test, bending test, shear test on universal testing machine.

CO 4: Grade the specimen by conducting 1zod and Charpy impact strength, Brinell and
Rockwell hardness tests.

CO 5: Compute spring stiffness by measuring spring deformations for applied loads.

MECHANICS OF MATERIALS LAB

LIST OF EXPERIMENTS:
1.  Direct tension test.
2. Bending test on simply supported beam and Shear test.
3. Torsion test.
4 Hardness tests:
a) Brinell hardness test.
b) Rockwell hardness test.
Test on springs/ Compression test on wooden cube
6.  Impact test.
a) 1zod, b) Charpy.

o



METALLURGY LAB
LIST OF EXPERIMENTS:

1.  Ball Models of SC/BCC/FCC/HCP

2.  Preparation of any one specimen and metallographic observation of mild steel, low
carbon steel, medium carbon steel, high carbon steel and high-speed steel.

3. Preparation of any one specimen and metallographic observation of white cast iron,
grey cast iron and nodular iron.

4.  Preparation of any one specimen and metallographic observation of pure metals like
copper and aluminium.

5. Verify the effect of heat treatment on hardness of steels.

6.  Hardenability measurement by Jominy End Quench test.
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FLUID MECHANICS AND HYDRAULIC MACHINERY LAB

Subject Code: 23MEL202 L| T|P|C

0| 3 |15

COURSE OBJECTIVES:
. To give the practical exposure about fundamentals of fluid mechanics and hydraulics.
. To provide practical knowledge about the turbo-machinery.

COURSEOUTCOMES: On completion of this course, students should be able to

CO 1: Conduct impact of jet on vanes, and performance test on Pelton wheel.

CO 2: Conduct performance tests on Franci’s turbine and Kaplan turbine.

CO 3: Conduct performance tests on single-stage and multi stage centrifugal pump
and reciprocating pump.

CO 4: Calibrate Venturi meter and orifice-meter.

CO 5: Determine head loss and friction factor for a given pipeline.

LIST OF EXPERIMENTS
Calibration of VVenturi meter

Calibration of Orifice meter

Impact of Jet on Vanes

Calibration of Turbine flow meter

Determination of Friction factor for a give closed conduit
Effect of minor losses in closed conduit flow
Performance test on Single-stage Centrifugal pump

Performance test on Multi-stage Centrifugal pump

© o N o gk~ wDhPE

Performance test on Reciprocating pump

[EY
©

Performance test on Pelton wheel
11. Performance test on Franci’s turbine

Note: Conduct any 10 experiments from the given list
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ENVIRONMENTAL STUDIES
(Common to all Branches)

Subject Code: 23MCT204 L T|P|C

COURSE OBJECTIVES:

o Memorize the knowledge of environment and status of different resources on earth.

o Identify the significance, arrangement, causes of annihilation and conservation of
ecosystems and bio-diversity.

o Discriminate causes, effects of a variety of pollutions and suitable control methods.

o Identify the hurdles of sustainable development; evaluate the different environmental
managementand legal issues.

o Describe the population growths, health problems andevaluate the environmental
assets.

COURSE OUTCOMES:BY Studying this Course Student will,

CO1: Recognize and speaks well again on the general issues of environment and know how
to conserve resources for better usage.

CO2: Explain and demonstrate the ecosystems setup, assess. Recognize and conserving of
diversity to upkeep.

CO3: Examine a range of pollution problems along with control and their eco-friendly
disposal
methods.

CO4: Translate the sustainable development practice through clean development
mechanisms.

CO5: Evaluate the changing trends of world population and compile the information in order
to document the environmental assets.

Unit — I (6 Hours)

Importance of Environmental Studies and Natural Resources: Definition of
Environment — Importance - Need for Public Awareness

Forest Resources - Use and over exploitation - deforestation — consequences — casestudy

Water Resources - Use and over utilization - dams - benefits and problems on Tribes
andEnvironment

Food Resources — Food security concept - changes caused by agriculture and overgrazing -
effects of modern agriculture — fertilizer - pesticide problems - water logging - salinity
— conceptof sustainable agricultural methods - case study

Energy Resources - Non-renewable energy resources — coal — crude oil - natural gas - use
ofrenewable and alternate energy sources



Unit — 11 (6 Hours)

Ecosystems and Biodiversity and its conservation: Definition — Structure of ecosystem:
producers - consumers — decomposers.Functions of ecosystem: Food chains - food
webs ecological pyramids - Energy flow — Nutrientcycles (Carbon cycle and Nitrogen
cycle). Ecological succession.

Definition of Biodiversity - Values of biodiversity - Bio-geographical classification of India
- Hot Spots of India - Endangered and endemic species of India —Threats to
biodiversity - Conservation of biodiversity

Unit — 111 (6 Hours)

Environmental Pollution: Definition — causes - effects - control measures of Air pollution -
Water pollution - Noise pollution — Marine Pollution - Nuclear hazards.

Solid waste Management: Causes - effects - disposal methods of urban waste —
biomedicalwastes - case studies

Disaster management: floods — earthquakes — cyclones

Unit - IV (6 Hours)

Social Issues and the Environment: Concept of Unsustainable and Sustainable
development —Water conservation: Rain water harvesting- Watershed management —
Globalenvironmental challenges: climate change - global warming — acid rains - ozone
layer depletion -World summits on environment: Stockholm conference — Rio-earth
summit — Kyoto protocol — Environment (Protection) Act - Air (Prevention and
Control ofPollution) Act — Water (Prevention and control of Pollution) Act - Wildlife
(Protection) Act -Forest (Conservation) Act

Unit -V (4 Hours)

Human Population and the Environment: Population growth patterns - variation
amongnations - Population problems - control -Environment and human health - Role
of informationTechnology in Environment and human health

Text Books:

1. Shashi Chawla. 2015, A Text book of Environmental Studies, Revised edition, TMH, New
Delhi

2. Bharucha, E. 2005, Text book of Environmental Studies, First edition, Universities Press
(India) Pvt. Ltd., Hyderabad

3. Suresh K. Dhameja. 2006-07, Environmental Studies, Third revised edition, S.K. Kataria
& Sons (P) Ltd., New Delhi

4. Benny Joseph. 2015, Environmental Studies, Revised edition, TMH, New Delhi



Reference Books:
1. Odum, E.P, Fundamentals of Ecology, Third edition, W.B. Saunders & Co (P) Ltd.,

Philadelphia.

2. P. D. Sharma, Ecology and Environment, Revised edition, Rastogi Publications (P) Ltd.

3. Cunningham, W.P., Cunningham, M.A., Principles of Environmental Science, TMH, New

Delhi.

4. Peavy, Rowe and Tchobanoglous, Environmental Engineering, Mc Graw — Hill
Internationaledition.

5. Graedel, T.E., Allenby, B.R., Industrial Ecology and Sustainable Engineering,
PearsonPublications.
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UNIVERSAL HUMAN VALUES
(Common to All Branches)

Subject Code: 23BHT207 L | T P | C

COURSE OBJECTIVES:

e To help the students appreciate the essential complementarity between 'VALUES' and
'SKILLS' to ensure sustained happiness and prosperity which are the core aspirations of
all human beings.

e To facilitate the development of a Holistic perspective among students towards life,
profession and happiness, based on a correct understanding of the Human reality and the
rest of Existence.

e To highlight plausible implications of such a Holistic understanding in terms of ethical
human conduct, trustful and mutually satisfying human behaviour and mutually
enriching interaction with Nature.

e To Understanding Happiness and Prosperity correctly- A critical appraisal of the current
scenario

e To facilitate the students in applying the understanding of harmony in existence in their
profession and lead an ethical life

COURSE OUTCOMES:Upon completion of this course students can aware of

CO1: Ethical behavior in the work place

CO2: To shapes the students by the end of this curriculum being harmony himself
CO3: To understand the human relationship and values

CO4: To understand the Nature and its existence of connectivity

CO5: Learn the importance of Human values and universal order

UNIT-I

Introduction: Understanding the need, basic guidelines, content and process for Value
Education- Self Exploration - what is it? - Continuous Happiness and Prosperity Morals,
Values and Ethics — Integrity — Work Ethics — Service Learning- Respect for others- Caring
— Sharing — Honesty —Courage — Value time — Co-operation — Commitment Self-confidence
— Spirituality.

UNIT-II

Understanding Harmony in the Human Being: Harmony in Myself! Understanding
human being as a co-existence of the sentient 'I' and the material 'Body'- Understanding the
needs of Self ('I') and 'Body'- Understanding the Body as an instrument of 'I' (I being the
doer, seer and enjoyer)



UNIT-111

Understanding Harmony in the Family and Society: Harmony in Human-Human
Relationship- Understanding harmony in the Family- the basic unit of human interaction
Understanding values in human-human relationship- Trust (Vishwas) and Respect (Samman)
as the foundational values of relationship- Understanding the meaning of Vishwas;
Difference between intention and competence -Understanding the meaning of Samman,
Difference between respect and differentiation; the other salient values in relationship

UNIT- IV

Understanding Harmony in the Nature and Existence: Whole existence as Co-existence-
Understanding the harmony in the Nature- Interconnectedness and mutual fulfillment among
the four orders of nature- recyclability and self-regulation in nature- Holistic perception of
harmony at all levels of existence

UNIT-V

Implications of the Holistic Understanding of Harmony:Natural acceptance of human
values -Definitiveness of Ethical Human Conduct- Basis for Humanistic Education,
Humanistic Constitution and Humanistic Universal Order

Reference Books:
1. R. R. Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values
and Professional Ethics
2. “Professional Ethics and Human Values” by Prof. D.R. Kiran.
3. “Engineering Ethics & Human Values” by M.Govindarajan, S.Natarajan and
V.S.SenthilKumar-PHI Learning Pvt. Ltd-20009.
4. A N Tripathy, 2003, Human Values, New Age International Publishers
R. Subramanian, Professional Ethics includes Human Values, Oxford Univ. Press
6. M Govindrajan, S Natrajan& V. S Senthilkumar, Engineering Ethics (including
Humna Values), Eastern Economy Edition, Prentice Hall of India Ltd.

o
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS

i L| T |P|C
Subject Code: 23BHT?213
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COURSE OBJECTIVES:

. To provide the basic knowledge of economics, demand, supply.
. To measure the elasticity of demand and develop the ability of forecasting.

. Understanding of production and cost analysis.
. To create an awareness about the market conditions and knowledge of capital
investment.

. To provide the basic knowledge of accounting, ratio analysis

COURSE OUTCOMES: On completion of this course, students should be able to

CO1: Learn demand analysis, demand determinants and law of demand and law of supply

CO2: Understand elasticity of demand, demand forecasting and its governing factors.

CO3: Understand theory of production and cost analysis.

CO4: Understand market structures and types of market competition and capital budgeting

CO5: Understand financial accounting including double-entry book keeping, journal, ledger
and final accounts.

UNIT-I

Introduction to Managerial Economics: Definition, Types, nature and scope of
managerialeconomics.

Demand Analysis: Definition, Demand determinants, Law of demand and its exceptions.
Supply Analysis: Definition, Supply determinants, Law of supply.

UNIT-II

Elasticity of Demand: Definition, Types of elasticity and types of price elasticity,
measurement of elasticity.

Demand Forecasting: Definition, Factors governing demand forecasting — Methods of
demand forecasting: Survey methods, Statistical methods, Expert opinion method, Test
marketing, Judgmental approach to demand forecasting.

UNIT-1I

Theory of Production: Production function — Isoquants and Isocosts, MRTS, Least cost
combination of inputs — Cobb-Douglas production function, Laws of returns

Cost Analysis: Cost concepts — Break-Even Analysis (BEA), Determination of break-even
point (Simple problems) Managerial significance and limitations of BEA.



UNIT-IV

Introduction to Market: Definition,Market structures, Types of competition, Features of
perfect competition, Monopoly and monopolistic competition and Price determination.
Capital Budgeting: Project evaluation techniques-Traditional, modern methods,Payback
period, ARR, NPV methods(simple problems).

UNIT-V

Introduction to Financial Accounting: Double-Entry book keeping, Journal, Ledger, Trial
Balance — Final accounts (Trading account, Profit and loss account, Balance sheet with
simple adjustments).

Introduction to Ratio Analysis: Different types of Ratio Analysis with simple problems.

TEXT BOOKS:

1. Managerial Economics and Financial Analysis, S.A. Siddiqui, A.S. Siddiqui, New Age
Publications,

2. Managerial Economics, Varshney, Maheswari, Sultan Chand Publications,

REFERENCE BOOKS:

1. Managerial Economics and Financial Analysis, A.R. Aryasri, Tata McGraw Hill
Publications,

2. Managerial Economics, D.N. Dwivedi, Vikas Publications,
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MANUFACTURING TECHNOLOGY -1

Subject Code: 23MET205

COURSE OBJECTIVES:

e To understand different manufacturing processes.

e To understand various tools, equipment and processes used in pattern making, mold and
core making and foundry shop.

e To learn necessary details of various welding and allied joining processes such as gas
welding, arc welding, resistance welding, brazing and soldering.

e To understand fundamental concepts related to forging and other mechanical working
processes.

COURSE OUTCOMES: On completion of this course, students should be able to

CO1: Identify elements of casting process including patterns, molding materials especially of
sand, gating, riser, runner and melting furnaces.

CO2: Understand the working of different welding processes including arc, resistance and
other processes along with their subtypes of welding.

CO3: Evaluate rolling process parameters, and understand the Extrusion and Drawing
processes.

CO4: Classify forging and sheet metal working processes and understand the principle of
working

CO5: Explain various high velocity forming processes and plastic injection and blow
molding processes.

UNIT-I
Foundry: Introduction to casting process, Process steps, Advantages, Applications, Pattern

types and pattern allowances — Molding materials, Importance of constituents, Molding tools
and equipment.

Molding process: Sand molding types: Types of sands — CO,molding — Shell molding.
Melting and Casting: Melting furnaces, Crucible furnace, Cupola, Other furnaces:
Electrical, Induction furnaces, casting defects, Remedies.

Gating system: Elements of gating system, Gating system design, Calculation of gating
system dimensions for simple objects, Riser design, chills and chaplets, solidification of
casting.

Special Casting Processes: Precision Investment casting, Centrifugal casting, Permanent
mould casting (Gravity Die casting), Die casting



UNIT-1I

Welding: Fundamentals, classification of welding processes, types of welds, and types of
joints.

Gas Welding: Equipment, oxy-acetylene flame, types, gas welding procedure, gas cutting.
ArcWelding: Principle of arc, Equipment, Electrodes, Shielded metal arc welding, Tungsten
Inert Gas welding (TIG), Metal Inert Gas (MIG) welding, Mode of metal transfer in GMAW
process, submerged arc welding.

Resistance Welding: Principle, Spot welding, Seam welding, Projection welding, Flash
welding.

Other Welding Process: Laser beam welding, Thermit welding. Brazing, Braze welding,
Soldering, Weld Defects.

UNIT-I1

Forming: Fundamentals, Introduction to metal working process, Hot working, Cold working.
Rolling: Rolling fundamentals, Analysis of rolling process- Derivation of Length of
deformation zone, Angle of bite, Maximum reduction possible for one pass, Rolling stand
arrangements.

Extrusion & Drawing: Extrusion fundamentals, Classification of Extrusion- Forward
Extrusion, Backward Extrusion, Impact extrusion, Hydrostatic extrusion. Types of drawing:
Wire drawing, Tube drawing.

UNIT-IV

Forging: Fundamentals, Types of forging operations- Drawing out, upsetting. Forging types -
Smith, Press, Drop forging.

Sheet Metal Working: Principles of sheet metal working, Punching and blanking. Types of
Dies, Cup Drawing, Bending, Embossing, Coining.

UNIT-V

High Velocity Forming (HVF): Explosive forming, Magnetic pulse forming, Electro
hydraulic forming. High Energy Rate Forming (HERF)

Plastics Processing: Types of plastics, Properties, Additives, Applications of plastics,
Injection molding, Blow molding.

TEXT BOOKS:
1. Manufacturing Technology Vol-1, P.N.Rao, Tata McGraw Hill Publications
2. Production Technology, P. C. Sharma, S. Chand Publications

REFERENCES BOOKS:
1. Production Technology, R. K. Jain, Khanna Publications,
2. Elements of Workshop Technology Vol-II, S.K.HajraChoudhury,
A.K.HajraChoudhury,
3. Nirjhar Roy, Media Promotors Publications,
4. Production Technology, Hindustan Machine Tools Publications,
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HEAT AND MASS TRANSFER

Subject Code: 23MET206 L|T|P | C

COURSEOBJECTIVES:
e To understand and apply the knowledge of conduction mode of heat transfer in

steady and unsteady conditions

e Todesign the fin at desired locations for a specified heat transfer rate

e To understand the knowledge of free and forced mode of heat transfer

e To understand the boiling and condensation, and to design the heat exchanger

e Tounderstand and apply the knowledge of radiation mode of heat transfer

e To understand the basics of mass transfer and analogy between heat transfer and mass
transfer

COURSEOUTCOMES:On completion of this course, students would be able to

COLl: Estimate the plane & cylindrical wall thickness for a specified heat transfer
rate and Estimate the insulating thickness in view of critical radius of
insulation.

CO2: Calculate the Fin efficiency and effectiveness for a specified heat transfer rate
and calculate the heat transfer rate for unsteady heat conduction by using
Heisler's Charts.

COa3: Estimate the rate of heat transfer body under free and forced convection by
using heat transfer coefficient, thermo-physical properties and non-
dimensional numbers.

CO4: Analyze the heat exchanger by using LMTD and Effectiveness NTU methods.

CO5: Estimate the rate of heat exchange between two bodies through radiation and
solve one-dimensional mass diffusion problems.

UNIT-I
Heat Transfer Mechanisms: Conduction, Convection, and Radiation.

Conduction-I: Fourier law of heat conduction - General heat conduction equation in Cartesian
and cylindrical coordinates, Steady state heat Conduction through plane and cylindrical walls -
Composite systems, Critical radius of insulation.

UNIT-II

Conduction-I1: Heat Transfer through Fins - Infinite long fin, insulated at tip and convection
heat transfer from tip, Fin equation for Heat transfer Efficiency and Effectiveness.

Transient Heat Conduction: Lumped System analysis, Use of Heisler's Charts.



UNIT-I1I
Natural Convection: Introduction to velocity and thermal boundary layers. - Nusselt number,

Grashof Number, Prandtl Number and Reynolds Number, Flow over Horizontal and vertical
plates.

Forced Convection: External Forced convection - Laminar and Turbulent flow over plates,
Internal Forced convection - Laminar and Turbulent flow through pipes, Heat transfer
coefficients.

UNIT-IV

Boiling and Condensation: Introduction to Boiling, Types of Boiling, Boiling curve.
Introduction to condensation, types of condensation.

Heat Exchangers: Classification - Nature of heat exchange, direction of flow, mechanical
design, physical state of fluid, Overall heat transfer coefficient, Heat Exchanger analysis -
LMTD & Effectiveness NTU, Discussion on advancements in heat exchangers in industrial
sectors.

UNIT-V

Radiation: Classification of Radiative bodies, Radiation Laws: Wein’s law, Stefan-Boltzman
law, Kirchhoff’s law - Black body radiation, Shape factor - Radiation heat exchange between
Gray bodies - Electrical analogy, Introduction to Reflective coating and Radiation shields to
reduce radiation.

Mass Transfer: Basic modes of mass transfer, Mass Diffusion - Fick’s Law of Diffusion -
Steady state Mass Diffusion in one-dimension. Heat and Mass Transfer Analogy.

TEXT BOOKS:

1. HeatandMassTransfer,
Fundamentalsandapplications,YunusA.CengelandA.J.Ghajar, McGraw  Hill
Education

2. FundamentalsofEngineeringHeatandMassTransfer,R.C.Sachdeva,NewAgePub.

3. HeatTransfer Databook, C.P.Kothandaraman,NewAgePub.(PermittedforExams)

REFERENCEBOOKS:

1. HeatandMassTransfer, D.K.Dixit, McGrawHillEducation
2. HeatandMassTransfer, P.K.Nag, McGrawHillEducation
3. HeatTransfer,JackP. Holman, McGrawHillEducation
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DESIGN OF MACHINE MEMBERS - |

Subject Code: 23MET207 L|T|P | C
0| 0] 3

COURSE OBJECTIVES:

e To compute Principal stresses in members subjected to combined loading and

determine the dimensions of a mechanical component subjected to static loads using
theories of elastic failure.

e To compute the dimensions of a component subjected to fatigue loads for finite and
infinite life and calculate the dimensions of a bolted joint subjected to eccentric
loading.

e To Design the size of a rivet and weld bead in riveted and welded joints subjected to
axial and eccentric loads.

e To Design the diameter of a shaft supporting gears and pulleys and compute the
dimensions of keys and shaft couplings subjected to torsional loading.

e To Design helical springs and leaf springs for static and fatigue loadings and analyze
cotter joints and knuckle joint subject ted to axial loading.

COURSE OUTCOMES:On completion of this course, students should be able to

COL1: Compute Principal stresses in members subjected to combined loading and determine
the dimensions of a mechanical component subjected to static loads using theories of
elastic failure.

CO2: Compute the dimensions of a component subjected to fatigue loads for finite and
infinite life and calculate the dimensions of a bolted joint subjected to eccentric
loading.

CO3: Design the size of a rivet and weld bead in riveted and welded joints subjected to
axial and eccentric loads.

CO4: Design the diameter of a shaft supporting gears and pulleys and compute the
dimensions of keys and shaft couplings subjected to torsional loading.

CO5: Design helical springs and leaf springs for static and fatigue loadings and analyze
cotter joints and knuckle joint subjected to axial loading.

UNIT -1

Introduction: General considerations in machine design, Design process, types of machine
design.

Principal Stresses and Combined Loading in Machine Members:

Stresses on an obliqgue plane when a member subjected to combination of tensile,
compressive and shear loads. Principal planes and principal stresses for general stress
system.Mohr’s circle construction for like stresses, unlike stresses and two perpendicular
direct stresses along with simple shear.Combined Torsional and bending stresses, Various
theories of elastic failure.



UNIT - 11

Design against Fatigue load:

Stress concentration, Theoretical stress concentration factor, Fatigue stress concentration
factor, Notch sensitivity — Design for fluctuating stresses, endurance limit, estimation of
endurance strength, Goodman line, Soderberg line.

Bolted Joints:Design of bolted joints subjected toaxial loading and eccentric loading.

UNIT — 11

Riveted Joints:Design of Riveted joints with axial loading on plates and under eccentric
loading. Design of boiler joints,Design of longitudinal butt joint for a boiler, Design of
circumferential lap joint for a boiler.

Welded Joints:Design of welded joints with axial loading on plates and eccentric loading.
Strength of transverse fillet welded joints, Strength of parallel fillet welded joints,
axiallyloaded unsymmetrical welded sections — Polar moment of inertia and section modulus
of welds.

UNIT - IV

Shafts:Design of solid and hollow shafts for strength and rigidity, Design of shafts for
combined torsion, bending and axial loads.

Keys and Shaft Couplings: Design of Sunk key, Design of couplings: Muff, Split-muff and
flange couplings.

UNIT -V

Cotter and Knuckle Joints: — Design of Cotter joints: Spigot and socket, Sleeve and cotter —
Knuckle joints.

Mechanical Springs:Stresses and deflections of helical springs, Extension and compression
of springs — springs for fatigue loading — Energy storage capacity.

TEXT BOOKS:

1. Machine Design, V.B. Bhandari, Tata McGraw Hill Publications,

2. Machine Design, R.S. Khurmi, J.K. Gupta, S. Chand Publications,

3. Machine Design Data Book, V.B. Bhandari, Tata McGraw Hill Publications, (Permitted
for Exam).

REFERENCESBOOKS:

1. Machine Design, Allen Strickland Hall, A. Holowenko, Herman G. Laughlin, Schaum
Series, Tata McGraw Hill Publications,

2. Shigley’sMachanical Engineering Design, Joseph E Shigley, Tata McGraw Hill
Publications,

3. Machine Design, N.C. Pandya, C.S. Shah, Charotar Publications,

Machine Design, P.C.Sharma, D.K.Aggarwal,S.K kataria& sons Publications,

5. Design of Machinery by Robert.L.Norton, McGraw-Hill Publications

&
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COMPETITIVE PROGRAMMING LAB -1
(Common to ECE, EEE, MECH and CIVIL)

Subject Code: 23ESL208 L|T|P C

COURSE OBJECTIVES:

e This course aims to enhance student proficiency in a particular programming language
C++.

e Acknowledge in the value of mathematics and problem-solving techniques in
programming

e Learning about the optimized solution in solving problems.

COURSE OUTCOMES: After completion of the course, the students will be able to

CO1: Use programming to find solution of the problems.

CO2: Create solution based on OOPS concept

CO3: Choose the right container to arrange data in order to solve problems.

CO4: Provide problem Solving strategies employing Recursion.

CO5: Apply mathematics to the problem Analysis. Write data retrieval queries and evaluate
the result set

LAB MODULE I:

CPP Essentials: Basic Syntax, Variables, Data types, Operators, Input and output,
Conditional Statements,loops.

Data Type,Conditions: https://codeforces.com/group/MWSDmagGsZm/contest/219158
Loops: https://codeforces.com/group/MWSDmgGsZm/contest/219432

LAB MODULE II:

Arrays, Functions and Strings

Arrays: https://codeforces.com/group/MWSDmqGsZm/contest/219774
Functions:  https://codeforces.com/group/MWSDmgGsZm/contest/223205
Strings: https://codeforces.com/group/MWSDmqgGsZm/contest/219856
LAB MODULE IlII:

OOPS

Class: https://www.hackerrank.com/challenges/c-tutorial-class/problem
Classes and Objects: https://www.hackerrank.com/challenges/classes-objects/problem
https://www.hackerrank.com/challenges/box-it/problem

LAB MODULE 1V:

Inheritance:
https://www.hackerrank.com/domains/cpp?filters%5Bsubdomains%5D%5B%5D=inheritanc
e

Virtual Functions:



https://codeforces.com/group/MWSDmqGsZm/contest/219158
https://codeforces.com/group/MWSDmqGsZm/contest/219432
https://codeforces.com/group/MWSDmqGsZm/contest/219774
https://codeforces.com/group/MWSDmqGsZm/contest/223205
https://codeforces.com/group/MWSDmqGsZm/contest/219856
https://www.hackerrank.com/challenges/c-tutorial-class/problem
https://www.hackerrank.com/challenges/classes-objects/problem
https://www.hackerrank.com/challenges/box-it/problem
https://www.hackerrank.com/domains/cpp?filters%5Bsubdomains%5D%5B%5D=inheritance
https://www.hackerrank.com/domains/cpp?filters%5Bsubdomains%5D%5B%5D=inheritance

https://www.hackerrank.com/challenges/virtual-functions/problem
Abstract Classes — Polymorphism:
https://www.hackerrank.com/challenges/abstract-classes-polymorphism/problem

LAB MODULE V:

STL - 1: Containers, Container Classes, Vectors, Lists, Iterators,set

Vector: https://www.geeksforgeeks.org/problems/c-stl-set-1-vector/1
https://www.hackerrank.com/challenges/vector-erase/problem?isFullScreen=true
Intersection of Two Arrays:
https://leetcode.com/problems/intersection-of-two-arrays/description

Set: https://www.hackerrank.com/challenges/cpp-sets/problem?isFullScreen=true
Stack:

Next Greater Element I: https://leetcode.com/problems/next-greater-element-i/description/
Valid Parentheses: https://leetcode.com/problems/valid-parentheses/description/
Largest Rectangle in Histogram:
https://leetcode.com/problems/largest-rectangle-in-histogram/description/

LAB MODULE VI:

STL -2: Maps, Bit set, Stack, Queue, De queue, Priority queue
https://www.hackerrank.com/challenges/cpp-maps/problem?isFullScreen=true

Twice counter: https://www.geeksforgeeks.org/problems/twice-counter4236/1
Frequency Game: https://www.geeksforgeeks.org/problems/frequency-game/1

Check if a string is repetition of its substring of k-length:
https://www.geeksforgeeks.org/problems/check-if-a-string-is-repetition-of-its-substring-of-k-

length3302/1
Dequeue: https://www.hackerrank.com/challenges/deque-stl/problem?isFullScreen=true

LAB MODULE VIlI:

Problem solving approaches : precomputation, Two pointer

Two Sum I :https://leetcode.com/problems/two-sum-ii-input-array-is-sorted/description/
Rotate Array: https://leetcode.com/problems/rotate-array/description/

ContainerWith Most Water:https://leetcode.com/problems/container-with-most-
water/description/

Remove Duplicates from Sorted Array:
https://leetcode.com/problems/remove-duplicates-from-sorted-array/description/

Product of Array Except Self:
https://leetcode.com/problems/product-of-array-except-self/description/

Reverse Words in a String 11:
https://leetcode.com/problems/reverse-words-in-a-string-ii/description/

LAB MODULE VIII:

Problem solving approaches:

Sliding Window approach, fixed window approach and varying window approaches
Max Consecutive Ones I:
https://leetcode.com/problems/max-consecutive-ones/description/

Max Consecutive Ones II:
https://leetcode.com/problems/max-consecutive-ones-ii/description/

Longest Substring with At Most Two Distinct Characters:
https://leetcode.com/problems/longest-substring-with-at-most-two-distinct-
characters/description/



https://www.hackerrank.com/challenges/virtual-functions/problem
https://www.hackerrank.com/challenges/abstract-classes-polymorphism/problem
https://www.geeksforgeeks.org/problems/c-stl-set-1-vector/1
https://www.hackerrank.com/challenges/vector-erase/problem?isFullScreen=true
https://leetcode.com/problems/intersection-of-two-arrays/description
https://www.hackerrank.com/challenges/cpp-sets/problem?isFullScreen=true
https://leetcode.com/problems/next-greater-element-i/description/
https://leetcode.com/problems/valid-parentheses/description/
https://leetcode.com/problems/largest-rectangle-in-histogram/description/
https://www.hackerrank.com/challenges/cpp-maps/problem?isFullScreen=true
https://www.geeksforgeeks.org/problems/twice-counter4236/1
https://www.geeksforgeeks.org/problems/frequency-game/1
https://www.geeksforgeeks.org/problems/check-if-a-string-is-repetition-of-its-substring-of-k-length3302/1
https://www.geeksforgeeks.org/problems/check-if-a-string-is-repetition-of-its-substring-of-k-length3302/1
https://www.hackerrank.com/challenges/deque-stl/problem?isFullScreen=true
https://leetcode.com/problems/two-sum-ii-input-array-is-sorted/description/
https://leetcode.com/problems/rotate-array/description/
https://leetcode.com/problems/container-with-most-water/description/
https://leetcode.com/problems/container-with-most-water/description/
https://leetcode.com/problems/remove-duplicates-from-sorted-array/description/
https://leetcode.com/problems/product-of-array-except-self/description/
https://leetcode.com/problems/reverse-words-in-a-string-ii/description/
https://leetcode.com/problems/max-consecutive-ones/description/
https://leetcode.com/problems/max-consecutive-ones-ii/description/
https://leetcode.com/problems/longest-substring-with-at-most-two-distinct-characters/description/
https://leetcode.com/problems/longest-substring-with-at-most-two-distinct-characters/description/

Longest Substring Without Repeating Characters:
https://leetcode.com/problems/longest-substring-without-repeating-characters/description/
Find All Anagrams in a String:
https://leetcode.com/problems/find-all-anagrams-in-a-string/description/

SQL Partl:

SQL Command, Data Types, Operators and Expressions, DDL statements, DML statements,
Functions, Sorting Data, Grouping Data

Practiceproblems: -
https://www.hackerrank.com/domains/sgl?filters%5Bsubdomains%5D%5B%5D=select
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=agqgregatio
n

https://www.sglzoo.net/wiki/SQL _Tutorial

SQL Part2: Cartesian Product and Inner Join, Self Join, Outer Join, Subquery, Independent
Subquery, Correlated Subquery

Practice problems: -
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=join
https://www.hackerrank.com/domains/sgl?filters%5Bsubdomains%5D%5B%5D=advanced-
join

https://www.sglzoo.net/wiki/SQL _Tutorial

Text Books:
1. The Complete Reference C++ by Herbert Schildt ,4th Edition
2. E. Horowitz. et.al., Fundamentals of computer Algorithms, Universities Press, 2008,
2nd Edition.

Reference Books:

1. Competitive Programming 3: The New Lower Bound of Programming
Contests Book by Felix Halim and Steven Halim, 423 pages

2. Programming Pearls Book by Jon Bentley, 258 pages.T.H. Cormen etal. —
Introduction to Algorithms — PHI, New Delhi, 2005

3. S.Dasgupta et.al. — Algorithms, TMH, New Delhi — 2007.

4. SQL Quickstart Guide: The Simplified Beginner's Guide to SQL by Clydebank
Technology

Resources:

1. https://leetcode.com/problems/

2. https://nptel.ac.in/courses/106106145/
3. https://www.spoj.com/problem



https://leetcode.com/problems/longest-substring-without-repeating-characters/description/
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=select
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=aggregation
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=aggregation
https://www.sqlzoo.net/wiki/SQL_Tutorial
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=join
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=advanced-join
https://www.hackerrank.com/domains/sql?filters%5Bsubdomains%5D%5B%5D=advanced-join
https://www.sqlzoo.net/wiki/SQL_Tutorial
https://leetcode.com/problems/
https://nptel.ac.in/courses/106106145/
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HEAT TRANSFER LAB

Subject Code: 23MEL203 L| T|P | C

COURSE OBJECTIVES:
The course content enables students to:

o To understand the basic concepts of conduction heat transfer in different coordinate
systems and apply it to estimate the thermal property of materials of different shapes.

o To understand the basic concepts of conduction heat transfer in steady state and apply
it to estimate the efficiency of pin-fin.

o To understand the basic concepts of convection heat transfer and apply it to estimate
the thermal property of fluids undergoing free and forced convection.

o To understand the basic concepts of condensation and apply it to estimate the rate of
heat transfer due to drop wise and film wise condensation.

o To understand the basic concepts of heat exchanger and apply it to estimate the
effectiveness of different types of heat exchangers.

o To understand the basic concepts of radiation and apply it to estimate the emissivity
of a material.

COURSEOUTCOMES:On completion of this course, students should be able to

COLl. Evaluate heat transfer through composite systems and estimate the resistivity and
conductivity of insulating materials and metal rod respectively.

CO2. Evaluate the heat transfer coefficient for fluids undergoing forced convection and
natural convection.

COa3. Evaluate the efficiency of pin-fin undergoing both free and forced convection.

CO4. Evaluate heat effectiveness of a double-pipe heat exchanger undergoing parallel-flow
and counter-flow and that of a shell and tube heat exchanger.

CO5. Evaluate Stefan-Boltzman constant and missivity of a given material.Calculate the rate
of heat transfer due to drop wise and film wise condensation

List ofExperiments

1. CompositeSlabApparatus—Overallheattransfer co-efficient.

2. Heattransferthroughlaggedpipe. Estimation of resistivity of materials.

3. HeatTransferthrougha Concentric Sphere. Estimation of resistivity of insulating
powder.

4. Determinationofthermalconductivityofmetalrod.

5. Determination oftemperaturedistribution, efficiency and effectiveness of a

pin-fin used infree and forced convection environment.



6. Determinationoftransientthermalhistoryofa metal

7. Determination of heat transfer coefficient in forced convection apparatus.

8. Determination of heat transfer coefficient in free convection apparatus.

9. Determination of LMTD and effectiveness of Parallel and Counter flow heat
exchanger (concentric tube heat exchanger).

10. Determination of emissivity of specimen (emissivity apparatus)

11. To verify the Stefen-Boltzmann constant for thermal radiation.

12. Heat transfer in drop and film wise condensation.

13. Demonstration of finding critical thickness of insulation of a material

14. Determination of effectiveness of Shell and Tube heat exchanger
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DESIGN ANDPRODUCTION TECHNOLOGY LAB

Subject Code: 23MEL204 L|T|P | C

COURSE OBJECTIVES:

0 3 |15

To understand the basic concepts of 2D drafting

To gain knowledge of drawingbasic machine elements

Practically understand different manufacturing processes in production technology.
Practically understand the difference between cold working and hot working
processes.

COURSE OUTCOMES:On completion of this course, students should be able to

CO1.

CO 2.

CO 3.

CO 4.
CO5.

Preparation of engineering and working drawings with dimensions using 2D CAD
software

Construct machine elements such as screws, nuts, bolts, keys,riveted joints and
couplings using 2D CAD software

Prepare green sand mold for single-piece and split-piece patterns.

Create joints using electric arc, spot, gas welding techniques.

Produce components using injection molding and mechanical press machines.

LIST OF EXPERIMENTS:

Part A: Drawing of simple partsand machine elements (using any drafting software)
Create simple line drawings using editing commands, constraints, and dimensioning.

1.

ok~ w0

Popular forms of Screw threads, bolts, nuts, stud bolts, tap bolts, set screws.

Keys, cottered joints and knuckle joint.

Rivetted joints for plates

Shaft coupling, spigot and socket pipe joint.

Part B:

I. MOLDING PRACTICE:
1. Preparation of a green sand mould using single piece pattern.
2. Preparation of a green sand mould using split piece pattern.

Il. WELDING PRACTICE:

3. Preparation of a butt joint using electric arc welding.
4. Preparation of a lap joint using arc welding.

5. Preparation of a lap joint using spot welding.



I1l. PLASTIC MOLDING:
Injection Molding:
6. Preparation of a key chain by using two plate mold.
7. Preparation of a bottle cap by using three plate mold.
Mechanical Presses:
8. Preparation of a pipe bends using hydraulic press.
9. Preparation of a washer using mechanical press.

NOTE:

1. First angle projection to be adopted. The student should be able to provide working
drawings of actual parts.

2. Part A need to be done by using AUTOCAD

TEXT BOOKS:
1. Machine Drawing —K.L.Narayana, P.Kannaiah & K.VenkataReddy / New Age/ Publishers

2. Machine Drawing with Auto CAD / Goutham Pohit, Goutam Ghosh / Pearson
3. Machine Drawing / N.D. Bhatt / Charotar

REFERENCE BOOKS:

1. Machine Drawing by / Bhattacharyya / Oxford
2. Machine Drawing / Ajeet Singh / Mc Graw Hill
3. Machine Drawing —P.S.Gill.
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DESIGN THINKING

(Common to All Branches)

Subject Code: 23BHT?208 L T|P|C

COURSE OBJECTIVES:

Understand the significance of Design Thinking in engineering disciplines and develop
empathy-building skills.

Explore various ideation techniques to generate innovative design solutions.

Learn to incorporate user feedback into design iterations for continuous improvement.
Apply Design Thinking principles to real-world engineering problems.

Collaborate in teams to solve complex engineering problems using Design Thinking
principles.

COURSE OUTCOMES:

CO1: Students will be able to explain the importance of Design Thinking in engineering
contexts and use empathy-building techniques

CO2: Students will be able to generate a diverse range of design ideas using creative
ideation techniques.

CO3: Students will demonstrate the ability to iteratively refine design solutions based on
user feedback.

CO4: Students will be able to apply Design Thinking methodologies to solve engineering
challenges effectively.

CO5: Students will effectively collaborate in teams to develop innovative solutions to
engineering challenges during workshop activities.

Unit I: Introduction to Design Thinking

Entrepreneurship Challenges and prospects, Design Thinking- definition and Importance,
Core principles of Design Thinking, Techniques for empathy building, User research
methods,

Unit I1: Ideate and Prototype
Creative ideation techniques (Brainstorming, Mind Mapping, SCAMPER, etc.), Prototyping
fundamentals and materials, Rapid Prototyping Methods, Iterative Design Processes

Unit I11: Test and Iterate
User testing principles and methodologies, Iterative design cycles, Evaluation criteria for
design solutions



Unit IV: Design Thinking in Engineering Applications

Case studies of Design Thinking in engineering projects, Applying Design Thinking to
product design, process improvement, and problem-solving, Challenges and opportunities in
integrating Design Thinking into engineering practice

Unit V: Workshop: Application of Design Thinking
Hands-on workshop sessions to practice empathy building, ideation, prototyping, and
iteration, Presentation of workshop outcomes and reflections on the Design Thinking process

Reference

Lockwood, T. (2010). Design Thinking: Integrating Innovation, Customer Experience,
and Brand Value. Allworth Press.

Brown, T. (2009). Change by Design: How Design Thinking Transforms Organizations
and Inspires Innovation. HarperBusiness.

Norman, D. (2013). The Design of Everyday Things (Revised and Expanded Edition).
Basic Books.

Knapp, J., Zeratsky, J., &Kowitz, B. (2016). Sprint: How to Solve Big Problems and Test
New Ideas in Just Five Days. Simon & Schuster.

Cross, B. (2018). Design Thinking for Engineers and Technologists. Wiley.

Kumar, V. (2012). 101 Design Methods: A Structured Approach for Driving Innovation
in Your Organization. Wiley.

Kelley, T., & Kelley, D. (2013). Creative Confidence: Unleashing the Creative Potential
Within Us All. Crown Business.

Mootee, 1. (2013). Design Thinking for Strategic Innovation: What They Can't Teach You
at Business or Design School. Wiley.

Ries, E. (2011). The Lean Startup: How Today's Entrepreneurs Use Continuous
Innovation to Create Radically Successful Businesses. Crown Business.

Polaine, A., Levlie, L., & Reason, B. (2013). Service Design: From Insight to
Implementation. Rosenfeld Media.
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THERMAL ENGINEERING-I

Subject Code: 23MET308 L, T|]P|C

COURSE OBJECTIVES:
e To learn the working, and estimate the performance of different IC engines.

e To learn about different systems in IC engines.
e To learn about battery management system in electric vehicles.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
Understand construction, working and mechanism of SI, Cl, 2-stroke and 4-stroke I1C

CO1: i
engines
~Understanding importance of types of fuels used in IC engines, Calculate engine
Coz: performance using various parameters and heat balance sheet
co3: Describe combustion processes occurring in SI and CI engines. Identify the factors

affecting flame speed, ignition lag, flame propagation and knocking
CO4: Understanding the working of various fuel injection systems for Cl and Sl engines

COS: Illustrate the principles related to electrical and electronic systems used in an
" automobile engines.

UNIT - I

IC Engines: Introduction, Classification — based on Cycle of Operation, Type of Fuel Used,
Method of Charging, Type of Ignition, Type of Cooling, Cylinder Arrangements, Working and
components of Sl and CI engines, Comparison between Sl and CI engines.

Application of engines: Working of 2-stroke and 4-stroke Engine, Comparison between 2-
stroke and 4-stroke engines; Valve and port timing diagrams, Applications of Engines

UNIT - 11

Fuels: Introduction to Solid, Liquid and Gaseous fuels, Fuel rating — Octane and Cetane
numbers, Flash point, Fire point, Calorific value, Stoichiometric air-fuel ratio.

IC Engine Performance: Performance Parameters — Indicated power, Brake power, frictional
power, Mechanical Efficiency, Indicated Thermal Efficiency, Brake Thermal Efficiency, and
Volumetric Thermal Efficiency, Mean Effective Pressure, Mean Piston Speed, Specific Fuel
Consumption, Air-Fuel Ratio (A/F) — Numerical solving.



UNIT - 111

Spark Ignition Engines: Combustion, Flame front, Flame propagation, Flame speed, Effect of
turbulence and other parameters on flame speed, Stages of combustion, Normal and abnormal
combustion - Knocking; Effect of variables on knock.

Compression Ignition Engines: Combustion, Stages of combustion, variables affecting delay
period, Ignition delay - Diesel knock, Anti-knock additives.

UNIT - IV

Electronic Fuel Injection Systems: Introduction, Merits of EFI System, Demerits of EFI
System, Multi-Point Fuel Injection (MPFI) System - Port Injection, Throttle Body Injection
System - D-MPFI System and L-MPFI System.

Cooling in Engines: Introduction, Need for Cooling System, Types of Cooling Systems-Liquid
Cooled Systems (Thermosyphon System, Forced Circulation Cooling System) and Air—Cooled
System(Cooling Fins, Baffles), Comparison of Liquid and Air—Cooling Systems.

UNIT -V

Battery Technology and Charging Infrastructure in Electric Vehicles

Types of electric vehicles: BEV, HEV, PHEV, FCEV. Types of EV batteries: Lithium-ion, Lead-
acid, Solid-state, etc. Battery management system (BMS), Battery charging methods: Slow, fast,
and wireless charging, Battery thermal management and safety considerations.

Text Books
1. Ganesan,V., Internal Combustion Engines, Tata McGraw Hill Publishing Company
2. Mathur, M.L., and Sharma, R.P., A Course in Internal Combustion Engines, Dhanpat Rai
and Sons
3. R.K. Rajput, Thermal Engineering, Laxmi Publications
4. James Larminie and John Lowry, “Electric Vehicle Technology Explained “ John Wiley
& Sons,2003

Reference Books
1. Thermal Engineering, P.L.Ballaney, Khanna Publications
2. Internal Combustion Engine Fundamentals, John B Heywood, McGraw Hill Publications.
3. A Course in Thermal Engineering, .C. Arora, S. Domukundwar, Dhanpat Rai
Publications.
4. John, B.H., Internal Combustion Engine Fundamentals, McGraw Hill, 1988.
5. Igbal Husain, “ Electric and Hybrid Vehicles-Design Fundamentals”, CRC Press,2003.
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MANUFACTURING TECHNOLOGY-II

Subject Code: 23MET309 L, T|]P|C

COURSE OBJECTIVES:
e To provide basic knowledge on different machines like lathe, shaper, and planner.
e To provide clear information on cutting tool geometry.
e To provide basic concepts of limits, fits, tolerances and gauge design.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
Assess machinability of different materials using specific cutting forces and surface
CO1: finish. Explain theory of metal cutting including cutting tool geometry, materials, tool
life and tool wear.

Describe basic parts and various operations performed on lathe. Explain the
mechanisms used in various special purpose lathes.
Discuss parts, working principles, operations and applications of shaping, slotting,

planning, milling, drilling, broaching and grinding machines.
CO4: Explain gear cutting, gear forming, gear generation, gear shaping and gear hobbing
To gain knowledge in limits, fits and tolerances and design limit gauges on Taylor’s
principle.

COz2:

COa3:

COs:

UNIT-I
Theory of Metal Cutting: Introduction, Material removal processes, Types of machine tools —
Theory of metal cutting, Cutting tool geometry, Chip formation — Orthogonal cutting,

Merchant’s Force diagram — Cutting tool materials, Tool wear, Tool life, Surface finish — Cutting
fluids.

UNIT-II

Centre Lathe: Constructional features, Various operations, Taper turning methods, Thread
cutting methods — Special attachments, Machining time and power estimation.

Special Purpose Lathes: Capstan and turret lathes, Automats, Single spindle, Swiss type,
Automatic screw type, Multi spindle, Turret Indexing mechanism, Bar feed mechanism.

UNIT-1I

Reciprocating Machine Tools: Working principles of planer, shaper and slotter. Quick Return
Mechanism applied to the machines, Operations performed, Work holding devices.

Milling, Drilling and Allied Operations, Broaching: Types, Milling cutters, Operations,



Indexing — Hole making, Drilling, Quill mechanism, Reaming, Boring, Broaching machines,
Broach construction, Push, Pull, Surface and Continuous Broaching machines.

UNIT-IV

Abrasive Processes and Gear Cutting: Abrasive processes, Grinding wheel, Specifications and
selection, Types of grinding processes, Cylindrical grinding, Surface grinding, Centreless
grinding — Honing, Lapping, Super finishing, Polishing and Buffing, Gear cutting, Forming,
Generation, Shaping, Hobbing.

UNIT-V

Systems of Limits and Fits: Introduction, Nominal size, Tolerance limits, Deviations,
Allowance, Fits and their types, Unilateral and bilateral tolerance system, Hole and shaft basis
systems, Interchangeability and selective assembly.

Limit Gauges: Taylor’s principle — Design of go and no-go gauges, plug ring, snap, gap, taper,
profile and position gauges.

Text Books
1. A Textbook of Production Technology: Manufacturing Processes by P C Sharma,
Published by S Chand & Co Ltd.,, India.
2. Manufacturing Technology - Metal Cutting and Machine Tools, By P.N. Rao; Tata —
McGraw — Hill.

Reference Books
1. Production Technology, R.K. Jain, S.C. Gupta, Khanna Pub.
2. Workshop Technology Vol-I1, B.S. Raghuwanshi, Khanna Pub.
3. Metal Cutting Principles, Milton C Shaw, CBS Pub.
4. Metal Cutting and Machine Tools, Geoffrey Boothroyd, CRC Press.


http://www.goodreads.com/book/show/1621415.A_Textbook_Of_Production_Technology
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MECHANISMS AND MACHINES THEORY

Subject Code: 23MET310 L, T|]P|C
3 0 0 3

COURSE OBJECTIVES:

e To understand the concept of kinematic chains, mechanisms and their inversions

e To perform velocity and acceleration analysis of simple mechanisms

e To understand the phenomenon of Interference in gears and determine the train value for
various gear trains

e To perform static and dynamic force analysis of simple mechanisms and determine
coefficient of fluctuation of speed in fly wheels

e To analyze the performance of governors and examine gyroscopic effects in airplanes,
ships, and automobiles

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Classify kinematic pairs, mechanisms and find the inversions of simple mechanisms
CO2: Determine the velocity and acceleration of links in simple planar mechanisms
Determine path of contact, arc of contact, interference in gears and calculate the train

COa3: .
value of gear trains
Perform dynamic force analyses of slider crank mechanism and determine the
CO4: . i .
coefficient of fluctuation of speed in flywheels
CO5: Calculate the range of speed for centrifugal governors and also determine the effect
" of gyroscopic couple on ships, automobiles and airplanes
UNIT - |

Mechanisms: Kinematic Link, Classification: Rigid Link, Flexible and Fluid link, Constrained
motion: Completely, Partially or successfully constrained, incompletely constrained,
classification of kinematic pairs, Kinematic chain, Mechanism and machine, Inversions of Four
bar and Single slider crank chain

UNIT - 11

Velocity and Acceleration Analysis of Mechanisms: Velocity and Acceleration analysis of
four bar mechanism, single slider crank mechanism, crank and slotted lever quick return motion
mechanisms.



UNIT - 111

Gears: Toothed gears, Types, Law of gearing, Expressions for arc of contact and path of contact,
Phenomenon of interference, condition for minimum number of teeth to avoid interference.

Gear Trains: Introduction, Train value, Types —Methods of finding train value or velocity ratio
for simple, compound, reverted and epicyclic gear train.

UNIT - IV

Static & Dynamic Force Analysis: Static and dynamic force analysis of slider crank
mechanism.

Fly Wheels: Turning moment diagrams—Determination of coefficient of fluctuation of energy
and fluctuation of speed.

UNIT -V

Gyroscopes: Gyroscopic forces, planes and couple —Gyroscopic effects in air plane, naval ship
and four wheeled automobile.

Governors: Watt, Porter, Proell and Hartnell governors and sensitiveness, isochronism and
hunting.

Text Books
1. Theory of Machines by R.S. Khurmi & J.K. Gupta, 14" edition, 2020, S Chand
Publishers
2. Theory of Machines by S.S.Rattan, 5" edition, 2021, Mc Graw Hill Publishers

Reference Books
1. Theory of Machines by Thomas Bevan, 3" edition, 2009, Pearson Publishers
2. Mechanism and Machine Theory by J.S. Rao & R.V. Dukkipati, 2™ edition, 1992, New
age International Pvt Ltd Publishers
3. Theory of Machines by R.K.Bansal& J.S. Brar, 2005 edition, Laxmi Publishers
4. Theory of Mechanisms and Machines by Amitabha Ghosh & Ashok Kumar Mallik , 3"
edition, 2011, Affiliated East-West Press Publishers
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DESIGN OF MECHINE MEMBERS-II

Subject Code: 23MET311 L, T|]P|C

COURSE OBJECTIVES:

e To design IC engine components like piston, cylinder, connecting rod and
crankshatft.

e To design power transmission components like power screws, flat &V-belts,
pulleys for belt drives, spur and helical gears to sustain various loads.

e To design journal, ball and roller bearingswith adequate bearing life and heat
dissipation.

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
Design piston and cylinder for IC engine and analyze stresses in thick cylindrical
shells.

CO2: Design connecting rod and crankshaft that can sustain various loads.

CO3: Design power transmission components like flat &V-belts, pulleys for belt Drives.
CO4: Design spur and helical gears based on beam strength and wear strength.

CO5: Design journal, ball and roller bearings with adequate bearing life and heat dissipation

CO1:

UNIT - |

Design of Thick Pressure Vessels: Thick cylinders, Lame’s equation, Cylinders with
external pressure, compound cylinders, Thickness of cylindrical shells.

Design of Cylinder And Piston: Cylinder wall, Cylinder head, Studs for cylinder head, Piston
head, piston ribs and cup, piston rings, Piston barrel, Piston skirt and Piston pin.

UNIT - 11

Design of Connecting Rod: Buckling of connecting rod, cross-section of connecting rod, Big end
and small end bearings, Big end cap and bolts, checking for whipping stress.

Design of Crankshaft: Centre crankshaft at TDC position, Centre crankshaft at angle of
maximum torque, Side crankshaft at TDC position, Side crankshaft at angle of maximum torque.

UNIT - 111

Design of Power Screws: Design of Screws-Square, ACME, Buttress Screws, Design of Nut-
Compound screw, Differential screw, Ball screw, possible failures- Overhauling and self-locking
screws- Stresses in power screws, Design of screw jack.



Design of Belt Drives: Selection of flat belts, Pulleys for flat belts, Arms of cast iron pulley,
Selection of V-belts and V-grooved pulley.

UNIT - IV

Design of Spur Gear Drives: Force analysis on spur gear tooth, Gear blank design, module and
face width, Beam strength of gear tooth, Effective load on gear tooth, Estimation of module based
on beam strength, Wear strength of gear tooth, Estimation of module based on wear strength,
Design of Helical Gear Drives: Force analysis on helical gear tooth, Beam strength of helical
gears, Effective load on gear tooth and Wear strength of helical gears.

UNIT -V

Bearings: Types of Journal bearings - Lubrication - Bearing Modulus - Full and partial bearings -
Clearance ratio - Heat dissipation of bearings, bearing materials - journal bearing design, Petroff
equation - Ball and roller bearings - Static loading of ball & roller bearings, Bearing life.

Text Books
1. Machine Design, V.B. Bhandari, Tata McGraw Hill Publications,

2. Machine Design, R.S. Khurmi, S. Chand Publications,
3. Machine Design Data Book, V.B. Bhandari, Tata McGraw Hill Publications,
(Permitted for Exam)

Reference Books
1. Machine Design, Schaum Series, Tata McGraw Hill Publications,

2. Machine Design, Joseph E. Shigley, McGraw Hill Publications,
3. Machine Design, N.C. Pandya and C.S. Shaw, Charotar Publications
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PROFESSIONAL COMMUNICATION SKILLS LAB
EEE, ECE, ME, CE — Ill B.Tech. SEM-I
CSE, IT, CSM, CSD — Il B.Tech. SEM-II

Subject Code: 23BHL305 L, T|]P|C
0 3 |15

Course Objectives

1. Equip students with a diverse vocabulary to excel in language tests for academic and
professional pursuits.

2. Enhance active listening, comprehension, and recall by engaging with various audio
materials and practicing structured retelling exercises.

3. Cultivate effective writing techniques through structured essay composition, refine email
communication skills, and develop the ability to assess personality.

4. Improve presentation skills through professional slides and to develop negotiation and
collaboration skills in group settings.

5. Prepare students with tailored resume-building skills for specific job roles and the
confidence to perform well in job interviews.

Course Outcomes

CO1: Students will be able to use synonyms, antonyms, analogies, idioms, phrases, one-
word substitutes, word roots, prefixes and suffixes appropriately

CO2: Students will enhance their auditory processing skills, including active listening,
comprehension, and recall, through exposure to varied audio content and targeted retelling
exercises.

CO3: Students will cultivate effective writing techniques through practice structured essay
composition, refine their email communication skills, and acquire a practical understanding
of personality traits through personality assessments.

CO4: Students will refine their presentation skills by creating professional-grade slides and
cultivate effective negotiation and collaboration strategies in team-based activities.

CO5: Students will develop job-specific resume-building skills and build confidence to
perform well in interviews.

Course Syllabus

The modules comprise a combination of mandatory and optional activities.

Lab Module 1: Vocabulary
Activities:
e Online vocabulary development activities, including quizzes and vocabulary-building
exercises.
e Language assessment exercises, comprising word classification exercises and Word
Association Test (WAT).



Lab Module 2: Effective Listening Comprehension and Retelling Stories
Activities:
e Engage in activities such as listening to podcasts and TED talks, followed by answering
comprehension questions
e Listen to short stories, read articles, and retell them followed by peer evaluation using
rubrics designed for the purpose.

Lab Module 3: Effective Written Communication
Activities:
e Compose essays on given topics, improving grammar and sentence structure through
writing exercises, and practicing time-bound essay writing.
e Understand the importance of email etiquette and compose emails for different occasions,
such as job inquiries, follow-ups, and professional correspondence.
e Engagein activities like career-related self-assessment, and Thematic Association Test
e Picture perception and description test (optional)

Lab Module 4: Developing PowerPoint Presentation and Group Discussion
Strategies
Activities:
e Prepare and deliver PowerPoint presentations on current topics, followed by peer and
teacher feedbackon content, design, and delivery
e Participate in formal group discussions on current topics, followed by peer and teacher
feedback on group behavior and decision-making.

Lab Module 5: Resumé Writing and Preparation for Interviews
Activities:
e Learn to draft a resumé.
e Participate in one-on-one mock interviews, both in-person and virtual, followed by
feedback on body language and response structure
e Role-play as interviewer and interviewee (optional)

References:

1. Advanced Communication Skills Lab. Version 1.0 (Software). K-VAN Solutions

Pvt. Ltd.

2. Communication Skills. Sanjay Kumar and Pushpa Lata. Oxford University Press.
2018.

3. Speak Well. K. Nirupa Rani. Orient Blackswan, Hyderabad. 2012.

4. Strengthen Your Communication Skills. M. Hari Prasad. Maruthi Publications,
Hyd. 2014.

5. Strengthen Your Steps. M. Hari Prasad. Maruthi Publications, Hyderabad. 2012.

6. Technical Communication. Meenakshi and Sangeetha. OUP. New Delhi. 2013

7. Duolingo Language Learning Application

8. InstackskE Learning Platform for LSRW practice

9. https://www.cambridgeenglish.org/learning-english/activities-for-learners/
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Subject Code: 23MEL305 L, T|]P|C

MANUFACTURING TECHNOLOGY LAB

0 0 3 |15

COURSE OBJECTIVES:

To provide knowledge and hands on experience with various metal cutting machines and
Metrology.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:
CO2:

COs3:
CO4:

CO5:

Create components using turning and threading operations on lathe machine
Perform drilling, Tapping slotting, shaping
Operate milling machine and produce various milled surfaces

Measure length, diameter, bore, angle, taper, flatness using various instruments
Measure gears and thread by mechanical methods. Use toolmakers microscope for

optical measurements

Machine Tools Lab

List of Experiments

1.

N GaRWD

Introduction of general purpose machines — Lathe, Drilling machine, Shaper, Paining
machine and grinding machine. Slotting machine, Cylindrical Grinder, Surface grinder,
Tool and Cutter grinder.

Step turning, taper turning on lathe machine.

Thread cutting and Knurling on lathe machine.

Drilling and Tapping.

Shaping and Planning.

Slotting.

Milling.

Cylindrical surface grinding.

Metrology Lab

List of Experiments

1.
2.
3.

o

Measurement of lengths, heights, diameters by vernier calipers micrometers.
Measurement of bores by internal micrometers and dial bore indicators.

Use of gear teeth, vernier calipers and checking chordal addendum and chordal height of
spur gear.

Tool makers microscope and its application.

Angle and taper measurements by Bevel protractor, Sine bars.

Use of spirit level in finding the flatness of surface plate.



AR23 - B. Tech. -ME 111 Year | Semester
THERMAL ENGINEERING LAB

Subject Code: 23MEL306 L, T|]P | C

COURSE OBJECTIVES:
e To learn and draw the valve and port timing diagrams.

e To gain knowledge on the testing and performance of different IC engines.
e To calculate performance of multistage reciprocating air compressor.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1l:  Measure and draw valve and port timing diagrams on IC engines
CO2: Determine engine frictional power by motoring, retardation and Morse tests
CO3: Conduct economical speed test and heat balance test on an engine

CO4:  Conduct performance tests on 4-stroke diesel, 2-stroke petrol engines
CO5:  Conduct performance test on multi-stage reciprocating air compressor

List of Experiments

Valve Timing Diagram (single cylinder 4 stroke diesel engine)

Port Timing Diagram (single cylinder 2 stroke petrol engine)
Determination of Frictional Power by Retardation Test.
Determination of Frictional Power by Motoring Test.

Determination of Frictional Power by Morse Test.

Economical Speed Test.

Heat-Balance Sheet.

Performance Test on a 4-Stroke Diesel Engine.

Performance Test on a 2-Stroke Petrol Engine.

10 Determination of mechanical & volumetric efficiency of reciprocating compressor.
11. Demonstration of Disassembly / Assembly of Engines.

12. Determine air-fuel ratio and volumetric efficiency of the given engine

©oNoe R wNRE

Note: Any 10 of the above experiments are to be conducted.
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111 Year | Semester

COMPETITIVE PROGRAMMING LAB - 11
(Common to ECE, EEE, MECH and CIVIL)

Subject Code: 23ESL311

Course Objectives:

L| T]|P|C

0 0 3 |15

e Understanding importance of Mathematics and Problem solving approaches for

Programming

e Understanding importance of optimized solution for problem solving

Course Outcomes:

After completion of the course, the students will be able to
CO1: Analyze the problem using Mathematics
CO2: Select appropriate Sorting /Searching technique to solve the Problem
CO3: Develop solutions using stack and queue
CO4: Develop solutions using Non-Linear Data Structures
CO5: Develop Solution to problems using Dynamic Programming.

Number Theory

Class Test:
Largest prime factor:

Integer to Roman:
Total Chocolates I1:

Count Primes:
Make them Co-prime:

Number Theory

Number of 1 Bits:
Bit Difference:

Power of 2:
Find position of set bit:

Missing Number:
Non Repeating Numbers:

Lab Module — I

https://www.geeksforgeeks.org/batch/cp-mathematics/track/cp-
mathprimeFactorization/problem/class-test
https://www.geeksforgeeks.org/problems/largest-prime-
factor2601/1
https://leetcode.com/problems/integer-to-roman/description/
https://www.geeksforgeeks.org/batch/cp-mathematics/track/cp-
math-primeFactorization/problem/total-chocolates-ii
https://leetcode.com/problems/count-primes/description/
https://www.geeksforgeeks.org/batch/cp-mathematics/track/cp-
math-primeFactorization/problem/make-them-co-prime

Lab Module — 11

https://www.geeksforgeeks.org/problems/set-bits0143/1
https://www.geeksforgeeks.org/problems/bit-difference-
1587115620/1
https://www.geeksforgeeks.org/problems/power-of-2-
1587115620/1
https://www.geeksforgeeks.org/problems/find-position-of-set-
bit3706/1
https://leetcode.com/problems/missing-number/description/
https://www.geeksforgeeks.org/problems/finding-the-
numbers0215/1



Lab Module — 111

Searching: Linear and Binary Search

Find First and Last Position
of Element in Sorted Array:
Search in Rotated Sorted
Array:

Find Peak Element:

Single Element in a Sorted
Array:

Search a 2D Matrix:
Capacity to Ship Packages
Within D Days:

https://leetcode.com/problems/find-first-and-last-position-of-
element-in-sorted-array/description/
https://leetcode.com/problems/search-in-rotated-sorted-
array/description/
https://leetcode.com/problems/find-peak-element/description/
https://leetcode.com/problems/single-element-in-a-sorted-
array/description/
https://leetcode.com/problems/search-a-2d-matrix/description/
https://leetcode.com/problems/capacity-to-ship-packages-
within-d-days/description/

Lab Module — IV

Sorting: Bubble Sort, insertion Sort, Quick Sort, Merge Sort, Counting Sort

Minimum Moves to Equal
Array Elements:
Minimum Absolute
Difference:

Sort Array By Parity:
Max Chunks To Make
Sorted:

K™ Largest Element in an
Array:

Boats to Save People:

Recursion and Backtracking
Subsets
Permutations
Permutations 11
Subsets |1
Palindrome Partitioning

N-Queens

https://leetcode.com/problems/minimum-moves-to-equal-
array-elements/description/
https://leetcode.com/problems/minimum-absolute-
difference/description/
https://leetcode.com/problems/sort-array-by-parity/description/
https://leetcode.com/problems/max-chunks-to-make-
sorted/description/
https://leetcode.com/problems/kth-largest-element-in-an-
array/description/
https://leetcode.com/problems/boats-to-save-
people/description/?envType=problem-list-v2&envld=sorting

Lab Module -V

https://leetcode.com/problems/subsets/description/
https://leetcode.com/problems/permutations/description/
https://leetcode.com/problems/permutations-ii/description/
https://leetcode.com/problems/subsets-ii/description/
https://leetcode.com/problems/palindrome-
partitioning/description/
https://leetcode.com/problems/n-queens/description/

Lab Module — VI

Linked List partl: Singly Liked List, Doubly Linked List, Circular Linked List

Middle of the Linked List
Delete Node in a Linked List
Reverse Linked List:

Convert Binary Number in a
Linked List to Integer:

https://leetcode.com/problems/middle-of-the-linked-
list/description/
https://leetcode.com/problems/delete-node-in-a-linked-
list/description/
https://leetcode.com/problems/reverse-linked-list/description/
https://leetcode.com/problems/convert-binary-number-in-a-
linked-list-to-integer/description/


https://leetcode.com/problems/find-first-and-last-position-of-element-in-sorted-array/description/
https://leetcode.com/problems/find-first-and-last-position-of-element-in-sorted-array/description/
https://leetcode.com/problems/search-in-rotated-sorted-array/description/
https://leetcode.com/problems/search-in-rotated-sorted-array/description/
https://leetcode.com/problems/find-peak-element/description/
https://leetcode.com/problems/single-element-in-a-sorted-array/description/
https://leetcode.com/problems/single-element-in-a-sorted-array/description/
https://leetcode.com/problems/search-a-2d-matrix/description/
https://leetcode.com/problems/capacity-to-ship-packages-within-d-days/description/
https://leetcode.com/problems/capacity-to-ship-packages-within-d-days/description/
https://leetcode.com/problems/minimum-moves-to-equal-array-elements/description/
https://leetcode.com/problems/minimum-moves-to-equal-array-elements/description/
https://leetcode.com/problems/minimum-absolute-difference/description/
https://leetcode.com/problems/minimum-absolute-difference/description/
https://leetcode.com/problems/sort-array-by-parity/description/
https://leetcode.com/problems/max-chunks-to-make-sorted/description/
https://leetcode.com/problems/max-chunks-to-make-sorted/description/
https://leetcode.com/problems/kth-largest-element-in-an-array/description/
https://leetcode.com/problems/kth-largest-element-in-an-array/description/
https://leetcode.com/problems/boats-to-save-people/description/?envType=problem-list-v2&envId=sorting
https://leetcode.com/problems/boats-to-save-people/description/?envType=problem-list-v2&envId=sorting
https://leetcode.com/problems/subsets/description/
https://leetcode.com/problems/permutations/description/
https://leetcode.com/problems/permutations-ii/description/
https://leetcode.com/problems/subsets-ii/description/
https://leetcode.com/problems/palindrome-partitioning/description/
https://leetcode.com/problems/palindrome-partitioning/description/
https://leetcode.com/problems/n-queens/description/
https://leetcode.com/problems/middle-of-the-linked-list/description/
https://leetcode.com/problems/middle-of-the-linked-list/description/
https://leetcode.com/problems/delete-node-in-a-linked-list/description/
https://leetcode.com/problems/delete-node-in-a-linked-list/description/
https://leetcode.com/problems/reverse-linked-list/description/
https://leetcode.com/problems/convert-binary-number-in-a-linked-list-to-integer/description/
https://leetcode.com/problems/convert-binary-number-in-a-linked-list-to-integer/description/

Palindrome Linked List

Remove Linked List
Elements

Linked List part2:
Sort List:
Remove Duplicates from
Sorted List:
Merge Two Sorted Lists:

Intersection of Two Linked
Lists:

Linked List Cycle:

Linked List Cycle I1:

Stack & Queue
Evaluate Reverse Polish
Notation:
Min Stack:

Daily Temperatures:
Largest Rectangle in
Histogram:

Implement Stack using
Queues:

Implement Queue using
Stacks:

Gas Station:

Sliding Window Maximum:

Hashing
Find Common Elements
Between Two Arrays
Contains Duplicate
Find All Duplicates in an
Array
Sort Characters By
Frequency
Group Anagrams
Isomorphic Strings

https://leetcode.com/problems/palindrome-linked-
list/description/
https://leetcode.com/problems/remove-linked-list-
elements/description/

Lab Module — VII

https://leetcode.com/problems/sort-list/description/
https://leetcode.com/problems/remove-duplicates-from-sorted-
list/description/
https://leetcode.com/problems/merge-two-sorted-
lists/description/
https://leetcode.com/problems/intersection-of-two-linked-
lists/description/
https://leetcode.com/problems/linked-list-cycle/description/
https://leetcode.com/problems/linked-list-cycle-ii/description/

Lab Module — V111

https://leetcode.com/problems/evaluate-reverse-polish-
notation/description/
https://leetcode.com/problems/min-stack/description/
https://leetcode.com/problems/daily-temperatures/description/
https://leetcode.com/problems/largest-rectangle-in-
histogram/description/
https://leetcode.com/problems/implement-stack-using-
queues/description/
https://leetcode.com/problems/implement-queue-using-
stacks/description/
https://leetcode.com/problems/gas-station/description/
https://leetcode.com/problems/sliding-window-
maximum/description/

Lab Module — IX

https://leetcode.com/problems/find-common-elements-
between-two-arrays/description/
https://leetcode.com/problems/contains-duplicate/description/
https://leetcode.com/problems/find-all-duplicates-in-an-
array/description/
https://leetcode.com/problems/sort-characters-by-
frequency/description/
https://leetcode.com/problems/group-anagrams/description/
https://leetcode.com/problems/isomorphic-strings/description/


https://leetcode.com/problems/palindrome-linked-list/description/
https://leetcode.com/problems/palindrome-linked-list/description/
https://leetcode.com/problems/remove-linked-list-elements/description/
https://leetcode.com/problems/remove-linked-list-elements/description/
https://leetcode.com/problems/sort-list/description/
https://leetcode.com/problems/remove-duplicates-from-sorted-list/description/
https://leetcode.com/problems/remove-duplicates-from-sorted-list/description/
https://leetcode.com/problems/merge-two-sorted-lists/description/
https://leetcode.com/problems/merge-two-sorted-lists/description/
https://leetcode.com/problems/intersection-of-two-linked-lists/description/
https://leetcode.com/problems/intersection-of-two-linked-lists/description/
https://leetcode.com/problems/linked-list-cycle/description/
https://leetcode.com/problems/linked-list-cycle-ii/description/
https://leetcode.com/problems/evaluate-reverse-polish-notation/description/
https://leetcode.com/problems/evaluate-reverse-polish-notation/description/
https://leetcode.com/problems/min-stack/description/
https://leetcode.com/problems/daily-temperatures/description/
https://leetcode.com/problems/largest-rectangle-in-histogram/description/
https://leetcode.com/problems/largest-rectangle-in-histogram/description/
https://leetcode.com/problems/implement-stack-using-queues/description/
https://leetcode.com/problems/implement-stack-using-queues/description/
https://leetcode.com/problems/implement-queue-using-stacks/description/
https://leetcode.com/problems/implement-queue-using-stacks/description/
https://leetcode.com/problems/gas-station/description/
https://leetcode.com/problems/sliding-window-maximum/description/
https://leetcode.com/problems/sliding-window-maximum/description/
https://leetcode.com/problems/find-common-elements-between-two-arrays/description/
https://leetcode.com/problems/find-common-elements-between-two-arrays/description/
https://leetcode.com/problems/contains-duplicate/description/
https://leetcode.com/problems/find-all-duplicates-in-an-array/description/
https://leetcode.com/problems/find-all-duplicates-in-an-array/description/
https://leetcode.com/problems/sort-characters-by-frequency/description/
https://leetcode.com/problems/sort-characters-by-frequency/description/
https://leetcode.com/problems/group-anagrams/description/
https://leetcode.com/problems/isomorphic-strings/description/

Lab Module — X

DP: Linear DP,2 Dimensional DP, DP on Grids,

Climbing Stairs:

Decode Ways:

House Robber:

Partition Equal Subset Sum:

Frog Jump:
Unique Paths:
Minimum Path Sum:

Knapsack 1:
Longest Increasing
Subsequence:

Largest Divisible Subset:

Tree:
Binary Tree Preorder
Traversal:
Binary Tree Inorder
Traversal
Binary Tree Postorder
Traversal
Maximum Depth of Binary
Tree
Diameter of Binary Tree

Binary Tree Right Side View

Path Sum

https://leetcode.com/problems/climbing-stairs/description/
https://leetcode.com/problems/decode-ways/description/
https://leetcode.com/problems/house-robber/description/
https://leetcode.com/problems/partition-equal-subset-
sum/description/
https://leetcode.com/problems/frog-jump/description/
https://leetcode.com/problems/unique-paths/description/

https://leetcode.com/problems/minimum-path-sum/description/

https://atcoder.jp/contests/dp/tasks/dp_d
https://leetcode.com/problems/longest-increasing-
subsequence/description/
https://leetcode.com/problems/largest-divisible-
subset/description/

Lab Module — XI

https://leetcode.com/problems/binary-tree-preorder-
traversal/description/
https://leetcode.com/problems/binary-tree-inorder-
traversal/description/
https://leetcode.com/problems/binary-tree-postorder-
traversal/description/
https://leetcode.com/problems/maximum-depth-of-binary-
tree/description/
https://leetcode.com/problems/diameter-of-binary-
tree/description/
https://leetcode.com/problems/binary-tree-right-side-
view/description/
https://leetcode.com/problems/path-sum/description/

Lab Module — XI1

Graph: DFS and BFS on Graphs, Topological Sort, Flood Fill

DFS Traversal:
Find if Path Exists in Graph:

Keys and Rooms:
Open the Lock:
Jump Game II1I:
Course Schedule:

https://www.naukri.com/code360/problems/dfs-

traversal 630462
https://leetcode.com/problems/find-if-path-exists-in-
graph/description/
https://leetcode.com/problems/keys-and-rooms/description/
https://leetcode.com/problems/open-the-lock/description/
https://leetcode.com/problems/jump-game-iii/description/
https://leetcode.com/problems/course-schedule/description/


https://leetcode.com/problems/climbing-stairs/description/
https://leetcode.com/problems/decode-ways/description/
https://leetcode.com/problems/house-robber/description/
https://leetcode.com/problems/partition-equal-subset-sum/description/
https://leetcode.com/problems/partition-equal-subset-sum/description/
https://leetcode.com/problems/frog-jump/description/
https://leetcode.com/problems/unique-paths/description/
https://leetcode.com/problems/minimum-path-sum/description/
https://atcoder.jp/contests/dp/tasks/dp_d
https://leetcode.com/problems/longest-increasing-subsequence/description/
https://leetcode.com/problems/longest-increasing-subsequence/description/
https://leetcode.com/problems/largest-divisible-subset/description/
https://leetcode.com/problems/largest-divisible-subset/description/
https://leetcode.com/problems/binary-tree-preorder-traversal/description/
https://leetcode.com/problems/binary-tree-preorder-traversal/description/
https://leetcode.com/problems/binary-tree-inorder-traversal/description/
https://leetcode.com/problems/binary-tree-inorder-traversal/description/
https://leetcode.com/problems/binary-tree-postorder-traversal/description/
https://leetcode.com/problems/binary-tree-postorder-traversal/description/
https://leetcode.com/problems/maximum-depth-of-binary-tree/description/
https://leetcode.com/problems/maximum-depth-of-binary-tree/description/
https://leetcode.com/problems/diameter-of-binary-tree/description/
https://leetcode.com/problems/diameter-of-binary-tree/description/
https://leetcode.com/problems/binary-tree-right-side-view/description/
https://leetcode.com/problems/binary-tree-right-side-view/description/
https://leetcode.com/problems/path-sum/description/
https://leetcode.com/problems/find-if-path-exists-in-graph/description/
https://leetcode.com/problems/find-if-path-exists-in-graph/description/
https://leetcode.com/problems/keys-and-rooms/description/
https://leetcode.com/problems/open-the-lock/description/
https://leetcode.com/problems/jump-game-iii/description/
https://leetcode.com/problems/course-schedule/description/

Text Books:
1. T.H. Cormen et.al. — Introduction to Algorithms — PHI, New Delhi, 2005.

2. E. Horowitz. et.al., Fundamentals of computer Algorithms, Universities Press, 2008,
2nd Edition.

Reference Books:
1. G.Brassard & P. Bratley — Fundamentals of Algorithms, PHI, New Delhi, 2005.

2. S.Dasgupta et.al. — Algorithms, TMH, New Delhi — 2007.
3. Silberschatz, Korth :Database System Concepts. McGraw hill,5th Edition.
4. Elmasri, Navrate:Fundamentals of Database Systems. Pearson Education,6th Edition

Reference Links

1. https://leetcode.com/problems/

2. https://nptel.ac.in/courses/106106131/
3. https://www.spoj.com/problems
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CONSTITUTION OF INDIA
(Common to all Branches)

Subject Code: 23MCT305 L, T|]P|C

COURSE OBJECTIVES:

e To help Students regulate their behavior in a social environment as Engineering
Professionals.

e To make students aware of the impact of taking social, legal and
Administrative decisions about their profession.

e To understand the political and constitutional parameters in work environment.

e To understand the need and strengths of our nation and adopt their knowledge for
future career.

e To create awareness about Indian Constitution and its overarching goals.

COURSE OUTCOMES:
By the end of this course the student will be able to:

CO 1: Realize the rigidness of our Indian Politics and Administrative aspects.

CO 2: A Student can understand our nation federalism.

CO 3: Can assess different types of risk involved in misadministration.

CO 4: Summarizes the legal and Administrative establishments.

CO 5: A student can infer financial aspects for betterment of the National Building.

Unit -1

Introduction:

Historical perspective of the constitution of India - Salient features of The Indian
Constitution - Amendment Procedure of The Indian Constitution.42" amendment
(Mini Constitution) - 44" amendment (1978 — Janatha Govt.)

Unit-11

Important features of constitution:

Fundamental Rights(Article 12 to 35), Duties (51 A — 1976 emergency) and Directive
principles (Article 36 to 51) of State Policy - Articles 14 to 18 - Articles 19 - Article 21

Unit — 111

Parliamentary form of govt. in India:

President of India-Emergency provisions-National Emergency-Article 352 President
Rules—Article356-Financial Emergency — Article 360Prime Minister and Cabinet -



Supreme Court of India (Indian Judiciary)

Unit -1V

Indian federalism:

Union — State relations; - Legislative, Administrative and Financial relations.Local
self Govt. — Constitutional Schemes in India (73 & 74 Constitutional amendments)

Unit-V

Parliamentary committees:

Public Accounts Committee - Estimates Committee - Committee on Public.
Undertakings. - Election commission of India (Article -324) - Comptrollar and
Auditor General (CAG) of India (Article — 148 to 150)Finance Commission(Article
—280) - Neethi Aayog(Planning Commission) and — Political Parties.

Text Books:

1) Introduction to Indian Constitution by D.D Basu,Lexis Nexis Butterworth wadhwa
Nagapur, 2008.

2)Poicits in India by Rajini Kothari, Orient LongMan,2005.

3)The IndianConstitution by Madhav Khosla by Oxford University Press India, 2012.
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GEOMETRIC MODELLING AND INTEGRATED MANUFACTURING

SYSTEMS
(Professional Elective - 1)

Subject Code: 23MEE311 LT |P|C

COURSE OBJECTIVES:
e To understand the fundamental concepts and applications of Computer-Aided Design
(CAD), Engineering (CAE), and Manufacturing (CAM) systems, with an emphasis on
their integration in modern manufacturing processes.

e To gain expertise in geometric modeling techniques, including wireframe, surface, and
solid models, and their applications in design and analysis.

e To learn about CNC machining, CAM tools, tool path generation, and error detection,
along with integrated manufacturing systems like CAD/CAM/CAE and process planning.

e To explore advanced visualization techniques using digital twins and Virtual Reality
(VR) for real-time monitoring, tool wear analysis, and interactive design reviews

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
Demonstrate understanding of CA(X) systems, their benefits, limitations, and
applications, and explain the role of geometric modeling in CAD.
Apply different types of curves (analytical and synthetic) to represent curves and
CO2: surfaces in wireframe and surface models, and gain knowledge of solid modeling
techniques.
Design and model geometric features using parametric and feature-based techniques,

CO1:

COos: and apply geometric transformations and visualization tools.

~ Comprehend CNC machining processes, CAM tools, tool path generation, and process
CO4: planning techniques in integrated manufacturing systems.

~ Explore the fundamentals of integrating digital twins and VR for real-time feedback,
COs: tool wear visualization, and immersive design prototyping.
UNIT - |
Introduction to CAD/CAM

Product Cycle, Definitions of Computer Aided Design, Engineering, Analysis and
Manufacturing. Overview of CAD/CAM/CAE systems: Benefits, limitations and applications.

Transformations and Visualization in CA(X): Geometric transformations: Translation,
rotation, scaling, and reflection. Homogeneous coordinates and matrix representation.
Numerical problems on transformations up to 3x3 matrix solutions. Visualization: Shading,



Rendering, Zoom, Pan and Rotate Views in real time interaction, Exploded views and View
ports.

UNIT - 11

Introduction to Geometric Modeling:

Definition of Geometric Model, Types of Geometric Models: Wireframe, Surface and Solid
Models. Software modules for Geometric Models: Definitions of Sketcher, Part, Assembly and
Drafting modules.

Curve Representation: Definitions of analytical curves Line, Circle, Arc, Polyline. Definitions
Synthetic curves of Bezier Curve, B-spline, Cubic Spline, and NURBS. Parametric equations of
Bezier curve and cubic spline.

Surface Representation: Definitions of Plane surface, Ruled surface, Revolved surface, Swept
surface, Blended surface, Offset surfaces. Definitions of Synthetic surfaces and Freeform
surfaces including Bezier and B-Spline surface.

UNIT - 111

Solid Representation: Constructive Solid Geometry (CSG): Definition of Primitives and
Primitive modeling. Boundary Representation (B-Rep): Components of B-Rep, Sketch based,
Face based and Modeling using B-Rep, Hybrid Representation: Combining B-Rep & CSG.
Geometrical Modeling Construction Methods: Feature-based modeling and parametric
modeling. Understanding features like holes, fillets, chamfers, ribs, etc. Defining relationships
and constraints between features. Extrude, Revolve, Sweep, Loft, and Blend. Top-down and
Bottom-up Assembly modeling methods.

UNIT - IV

CNC and CAM: Numerical Control (NC) elements, NC modes, Computer Numerical Control
(CNC) machining. CAM Concepts, tools, and applications. Methods of tool path generation and
visualization of material removal in cutting, turning and milling operations.

UNIT -V

Integrated Manufacturing with Computer aided methodologies: Overview of
CAD/CAMICAE integration, Computer aided process planning (CAPP): Variant CAPP and
Generative CAPP. Group Technology: Production flow analysis (PFA), PFA chart, Part-machine
incidence matrix, Rank order clustering, Numerical problems on clustering.

Integration of Visualization: Fundamentals of with digital twins for real-time monitoring and
decision making. Virtual Reality (VR) Integration: Immersive visualization for interactive design
reviews and prototyping.



Text Books

1.

2.

3.

4.

P.N. Rao, "Computer-Aided Design and Manufacturing”, 4th Edition, McGraw-Hill
Education, 2021.

Mikell P. Groover, "Introduction to Manufacturing Processes”, 7th Edition, Pearson
Education, 2021.

David F. Rogers, "Fundamentals of Computer-Aided Design", 2nd Edition, Prentice Hall,
20109.

Rajesh K. Gupta, "Digital Twin Technologies and Smart Systems", CRC Press, 2020

Reference Books

1.

2.

3.

Richard H. Schmalz, "Computer-Aided Design: An Introduction”, 5th Edition, Pearson,
2020.

Chua C.K., Leong K.F., Lim C.S., "Advanced CAD and CAM Technologies for Engineering
Design”, 3rd Edition, World Scientific Publishing, 2020.

Boris Shishkov, "Virtual and Augmented Reality in Manufacturing”, Wiley, 2021
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TRIBOLOGY
(Professional Elective - 1)

Subject Code: 23MEE312 L, T|]P|C

COURSE OBJECTIVES:
e To understand the principles of friction, wear, and lubrication in engineering systems.
e To analyze and design tribological components, such as bearings, for specific
applications
e To study the properties and selection of lubricants and bearing materials for various
engineering uses
e To explore testing methods and standards for evaluating tribological performance

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Understand the fundamentals of tribology and associated parameters.
Apply concepts of tribology for the performance analysis and design of components
experiencing relative motion.
CO3: Analyse the requirements and design hydrodynamic journal for a given application.
CO4:  Select proper lubricants for a given tribological application.
CO5:  Select proper bearing materials for a given tribological application.

COz2:

UNIT - |

Introduction to Tribology: Historical background, practical importance, and subsequent use in
the field. Lubricants: Types and specific field of applications. Properties of lubricants, viscosity,
its measurement, effect of temperature and pressure on viscosity, lubrication types, standard
grades of lubricants, and selection of lubricants.

UNIT -1

Friction: Origin, friction theories, measurement methods, friction of metals and non-metals.
Wear: Classification and mechanisms of wear, delamination theory, debris analysis, testing
methods and standards.

UNIT - 11
Hydrodynamic Journal Bearings: Friction forces and power loss in a lightly loaded journal
bearing, Petroff’s equation, mechanism of pressure development in an oil film, and Reynold’s



equation in 2D.

UNIT - IV
Hydrostatic Lubrication: Introduction to hydrostatic lubrication, hydrostatic step bearings, load
carrying capacity and oil flow through the hydrostatic step bearing, numerical examples.

UNIT -V
Bearing Materials: Commonly used bearings materials, and properties of typical bearing
materials. Advantages and disadvantages of bearing materials.

Text Books
1. ”Introduction to Tribology”, B. Bhushan, John Wiley & Sons, Inc., New York, 2002

2. “Engineering Tribology”, PrasantaSahoo, PHI Learning Private Ltd, New Delhi, 2011.
3.“Engineering Tribology”, J. A. Williams, Oxford Univ. Press, 2005.

Reference Books
1. “Introduction to Tribology in bearings”, B. C. Majumdar, Wheeler Publishing.

2. “Tribology, Friction and Wear of Engineering Material”, I. M.Hutchings, Edward Arnold,
London,1992.

3. “Engineering Tribology”, G. W. Stachowiak and A. W. Batchelor, Butterworth-
Heinemann,1992.

4. “Friction and Wear of Materials”, Ernest Rabinowicz, John Wiley & sons,1995.
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COMPOSITE MATERIALS
(Professional Elective - 1)

Subject Code: 23MEE313 L, T|]P|C

COURSE OBJECTIVES:
e To introduce the fundamental concepts and classifications of composite materials.
e To explore methods of composite preparation and fabrication techniques.
e To understand the role and classification of reinforcements and their interfacial bonding
with the matrix.
e To study the toughening mechanisms and applications of composite materials.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Understand and Classify matrix materials and reinforcements in composites.
CO2: Understand preparation of composites methods and structures
CO3:  Analyze fabrication techniques for ceramic and fiber-reinforced composites
CO4: Understand and known fabrication methods of fibre reinforced ceramic composites
CO5:  Evaluate toughening mechanisms in polymer composites.

UNIT -1

Introduction: Definitions and classifications; natural composites; role of matrix and
reinforcement; factors which determine properties; the benefits of composites. Functional
requirements of reinforcement and matrix. Effect of reinforcement (size, shape, distribution,
volume fraction) on overall composite performance.

UNIT - 11

Reinforcements and the reinforcement matrix interface: natural fibers; synthetic organic
fibers — aramid, polyethylene; and synthetic inorganic fibers — glass, alumina, boron,
carbon, silicon based fibers; particulate and whisker reinforcements, reinforcement matrix
interface — wettability, interfacial bonding, methods for measuring bond strength

UNIT - 111

Metal matrix composites: Introduction, important metallic matrices; metal matrix
composite processing: solid state processing — diffusion bonding, powder metallurgy;
liquid state processing — melt stirring, compocasting (rheocasting), squeeze casting,
liquid infiltration under gas pressure; deposition — spray co-deposition and other
deposition techniques like CVD and PVD,; in situ processes.



UNIT - IV
Ceramic matrix composites: Introduction; processing and structure of monolithic

materials — technical ceramics, glass-ceramics. Processing of ceramics: conventional
mixing and pressing — cold pressing and sintering, hot pressing, reaction bonding
processes, techniques involving slurries, liquid state processing — matrix transfer

moulding, liquid infiltration, sol-gel processing, vapour deposition techniques like CVD,
CVI, liquid phase sintering, lanxide process and in situ processes.

UNIT -V

Polymer Matrix Composites: Introduction; polymer matrices — thermosetting, thermo plastic,
rubbers. Processing of PMCs , Processing, properties and applications of fibre-reinforced
epoxies, PEEK matrix composites, rubber matrix composites. Damping characteristics.
Environmental effects in polymer matrix composites. Recycling of PMCs.

Text Books
e Composite Materials: Engineering and Science, by Matthews and Rawlings, CRC
Press, Ed. 1, 2000.
e Composite Materials Science and Engineering, K.K.Chawla, Springer, New York, NY,
Ed.3, 2012.

Reference Books
e An Introduction to composite material, by D.Hull and T.W. Clyne, Cambridge
University press, 2012.
e Metal Matrix Composites, Thermomechanical Behaviour by M.Taya, and
R.J.Arsenault, Pergamon Press, Oxford, England ; New York : Pergamon Press, 1989
e Fundamentals of Metal Matrix Composites by S.Suresh, A.Martensen, and
A.Needleman, Butterworth, Heinemann, 1993.
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Subject Code: 23MEE314 L, T|]P|C

INSTRUMENTATION AND CONTROL SYSTEMS
(Professional Elective - 1)

COURSE OBJECTIVES:

Introduce students to measuring instruments, error analysis methods, and dynamic
performance characteristics.
Explore displacement, acceleration, force, load, torque, and speed measurement using

transducers and sensors

Understand strain, pressure, temperature, flow, humidity, and moisture measurement

techniques in industrial environments

Provide a comprehensive understanding of control systems, including classification,

terminology, and P, PI, PID control algorithms.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:

COz2:

COa:

CO4:

CO5:

Apply the principles of measuring instruments and transducers for displacement
measurements, as well as analyze errors and dynamic performance characteristics in
measurement systems.

Explain and utilize the principles of accelerometers, force/load measurement devices,
and speed measurement techniques in various industrial applications.

Gain proficiency in strain and pressure measurement techniques, including the practical
use of strain gauges and various pressure measurement devices.

Apply temperature, flow, humidity, and moisture measurement principles, using a
variety of sensors in industrial and environmental monitoring applications.

Demonstrate knowledge of control systems, classify systems, and apply P, PI, and PID
control algorithms for system optimization and stability.

UNIT - |

Introduction: Basic principles and functional descriptions of measuring instruments with
example — Dynamic performance characteristics, classification of errors, Error measurement
analysis.

Displacement measurement: Principles of Resistive, inductive and capacitive transducers to
measure linear and angular displacement



UNIT - 11

Measurement of acceleration: Principles of seismic instruments, seismic instrument based
capacitive and inductive accelerometer and vibrometer.

Force, load, torque and speed measurements: Principles and functionalities of elastic force
meters, strain gauge load cell, electrical and strain gauge torsion meters and stroboscope speed
measurement.

UNIT - 111

Strain measurement: Measurement procedure using Electrical resistance strain gauges, Gauge
factor and measurement of tensile and compressive strains

Pressure measurement: Measurement procedure using Thermal conductivity gauge, lonization
type pressure gauges, McLeod pressure gauge, Bourdon tubes, Bellows, Diaphragm gauges.

UNIT - IV

Temperature measurement: Principles of Expansion, Resistive, Thermocouples, Pyrometers.
Flow measurement: Principles of Rota meter, Turbine flow meter, Hot-wire anemometer,
Magnetic flow meter, Ultrasonic flow meters

Humidity Measurement: Principles of Sling Psychrometer, Recording Type Psychrometer and
Absorption Hygrometer.

Moisture Measurement: Principles of Dew point meter.

UNIT -V

Control system and controllers: Introduction, Importance, Classification, Open and closed
systems with examples. Control system terminology, P, PI, PID Control Algorithms. RH
Stability Criterion, Introduction to Bode Plots.

Text Books
1. Mechanical Measurement & control, Dr.D.S. Kumar, S.K. Kataria & Sons Publications,
4th Edition, 2006.
2. Control Systems Engineering, 1.J. Nagrath, M. Gopal, New Age Publications, 6th
Edition, 2017.

Reference Books

1. Measurement systems: Application and design, Earnest. O. Doeblin, Adaptation by
Manik and Dhanesh, Tata McGraw Hill Publications, 6™Edition, 2011.

2. Mechanical and Industrial Measurements, R.K. Jain, Khanna Publications, 2nd Edition,
1995.

3. A Course in Electrical & Electronic Measurements and Instrumentation, A.K. Sawhney,
Dhanpat Rai Publications, 18" Edition, 2021.

4. Experimental Methods for Engineers, J P Holmann, McGrawHill Publications, 8th
Edition, 2011.
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Subject Code: 23MET312 L, T|]P|C

THERMAL ENGINEERING-II

COURSE OBJECTIVES:

To gain knowledge of ideal Rankine cycle, Boilers and Boiler mountings and accessories.
To gain knowledge of steam turbines, steam nozzles and steam condensers.
To provide knowledge on hydrogen fuel cells

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:

CO2:

COa3:

CO4:

CO5:

UNIT -1

Calculate thermal efficiency of Rankine cycle with and without reheating and
regeneration.

Describe the function and working of various types of boilers along with its mountings
and accessories. Calculate the boiler efficiency, chimney height for natural draught, and
power to drive the fans.

Design a nozzle for given requirements and calculate its efficiency. Understand the
working of various types of steam condensers

Determine the performance of simple and compounded, impulse and multi-stage
reaction turbines by drawing velocity diagrams and computing various efficiencies
Understand the fundamentals, working principles, types, and applications of hydrogen
fuel cells for sustainable energy solutions.

RANKINE CYCLE: Thermodynamic analysis of Rankine Cycle, modified Rankine cycle,
Methods to improve cycle performance: — Regeneration — Reheating — Binary-vapor cycles—

problems.

UNIT - 11

BOILERS: Classification, Working and sketches of:

(a) fire-tube boilers — Cochran, Cornish, Lancashire, Locomotive, Scotch

(b) water-tube boilers — Bobcock & Wilcox, Stirling

(c) High-pressure boilers — Lamont, Loeffler, Benson, and Velox.

Boiler mountings and accessories: Natural draught chimney height, Condition for maximum
discharge through chimney, Power required to drive forced-draught and induced-draught fans.



UNIT - 111

Steam Nozzles: Function of a nozzle — applications - types, Thermodynamic analysis, Area-
velocity relationship, Condition for maximum discharge, Critical pressure ratio.

Steam Condensers: Purpose of a condenser in a steam power plant — surface and mixing
condensers, Different types of modern wet and dry cooling towers.

UNIT - IV

Impulse Turbines: Working of impulse turbine, Power developed, Pressure— Velocity diagrams,
Axial thrust, Blade or diagram efficiency, Condition for maximum efficiency.

Reaction Turbines: Working of reaction turbine, Power developed, Degree of reaction, Parson
Reaction turbine, Condition for maximum efficiency, Calculation of blade height, Compounding.

UNIT -V

Hydrogen Fuel Cells-Fuel Cell Fundamentals

Working principle of fuel cells-Thermodynamics and electrochemical reactions, Efficiency and
performance parameters, Comparison with conventional power generation

Types of Hydrogen Fuel Cells

Proton Exchange Membrane Fuel Cell (PEMFC),Solid Oxide Fuel Cell (SOFC), Alkaline Fuel
Cell (AFC), Phosphoric Acid Fuel Cell (PAFC)

Applications - Automotive applications (Fuel Cell Electric Vehicles - FCEVS). Stationary and
portable power generation.

Text Books
1. Thermal Engineering by R.K. Rajput, S.Chand Pub.
2. A Course in Thermal Engineering, S.C. Arora, V. Domukundwar, Dhanpat Rai Pub.
3. Kothandaraman, C.P., Domkundwar .S and Domkundwar A.V.,IA course in Thermal
Engineeringl, Dhanpat Rai & Sons.
4. Alternate Fuels — Dr. S. S. Thipse — Jaico Publications
5. Steam tables (Permitted in exam)

Reference Books
1. Ballaney. P.L." Thermal Engineeringl, Khanna publishers.

2. Thermal Engineering, R.S. Khurmi, J.K. Gupta, S. Chand Pub.

Gas Turbines and Propulsive Systems, P.R. Kajuria, S.P. Dubey, Dhanpat Rai Pub.

Arora .C.P., —Refrigeration and Air Conditioning, Tata Mc Graw Hill.

"Hydrogen Energy and Fuel Cells: Fundamentals, Technologies, and Applications" —
DetlefStolten& Bernd Emonts, Wiley

ok w
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DYNAMIC SYSTEMS AND VIBRATIONS

Subject Code: 23MET313 L, T|]P|C

COURSE OBJECTIVES:
e Draw CAM profiles for follower motions, including uniform velocity, uniform

acceleration/retardation, and simple harmonic motion.

e Evaluate the balancing of rotating and reciprocating masses using graphical or analytical
methods.

e Calculate natural frequencies of free and forced, undamped and damped, single-degree-
of-freedom systems, including longitudinal vibrations

e Determine the whirling speed of single-degree-of-freedom vibrating systems and the
natural frequencies of two-degree-of-freedom spring-mass systems.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
Draw the CAM profile for the given follower motion which include uniform velocity,

colL: uniform acceleration/retardation and simple harmonic motions.
cO2: Evaluate various cases of balancing of rotating masses and reciprocating masses using
"~ graphical or analytical method.
co3: Determine natural frequencies of free and forced, undamped and damped, single degree

of freedom system.
CO4:  Determine natural frequencies of torsional vibrations and critical speed of shafts.
CO5:  Determine natural frequencies and mode shapes of two degree of freedom systems.

UNIT -1

Cams: Definitions of cam and followers, Uses, Types of followers and cams, Terminology,
Types of follower motion: Uniform velocity, Uniform acceleration, Simple harmonic —
Maximum velocity and maximum acceleration during outward and return strokes and
Construction of CAM profiles for knife edge and roller followers in the above 3 cases.

UNIT - 11

Balancing of rotating masses: Single and multiple masses rotating in single and different
planes.

Balancing of Reciprocating Masses: Primary, Secondary and balancing of reciprocating masses
— Analytical and graphical methods — Locomotive balancing — Hammer blow, Swaying couple,



Variation of tractive efforts - Unbalanced forces and couples.

UNIT - 111

Vibrations of Single Degree of Freedom Systems: Introduction to Vibrations- Free vibration of
single-degree-of-freedom systems — Free vibration of mass attached to vertical spring & damper,
Harmonically excited vibration

UNIT - IV

Transverse Vibrations: Vibration under general forcing conditions -Transverse loads,
Vibrations of beams with concentrated and distributed loads — Dunkerley‘s methods, Raleigh‘s
method — Whirling of shafts, Critical speeds

Torsional Vibrations: Natural Frequencies of Two and Three rotor systems.

UNIT -V

Vibrations of Two Degree of Freedom Systems: Free vibration of two degree of freedom
systems-mass attached to vertical spring & damper, Natural frequencies and mode shapes of two
degree of freedom systems.

Text Books
1. Theory of Machines by R.S. Khurmi & J.K. Gupta, 14" edition, 2020, S Chand

Publishers
2. Theory of Machines by S.S.Rattan, 5" edition, 2021, Mc Graw Hill Publishers

Reference Books
1. Theory of Machines by Thomas Bevan, 3" edition, 2009, Pearson Publishers

2. Mechanism and Machine Theory by J.S. Rao & R.V. Dukkipati, 2™ edition, 1992, New
age International Pvt Ltd Publishers

3. Mechanical Vibrations by S.S.Rao, 4™ edition, 2003, Pearson education Publishers

4. Mechanical Vibrations byV.P.Singh, 3" edition, 2011, Dhanpatrai& Co. Publications
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EMPLOYABILITY SKILLS
(Common to all branches)

Subject Code: 23SSS306 LI TIPI|C

COURSE OBJECTIVES:

e To perform a wide range of mathematical and aptitude problems commonly encountered in
diverse disciplines, including science, engineering, and banking management.

e To enhance students' understanding of data problems through the effective interpretation of
data presented in various formats, including tables, bar graphs, pie charts, and line graphs

e To empower students with logical and critical thinking skills, enabling them to objectively
analyze data, form evidence-based conclusions, and distinguish facts from assumptions and
personal biases.

e To develop the ability to effectively analyze and interpret diverse types of data, including
numerical, verbal, and visual information.

e To equip learners with a comprehensive command of the English language, focusing on
vocabulary enhancement, grammatical accuracy, and effective reading and comprehension
skills.

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
Students apply mathematical proficiency by effectively communicating ideas, solving

1: . e . . . .
co quantitative problems, and mastering financial calculations, including interest and taxes.

Students know how to use various data visualization tools, such as charts, graphs, and

coz: tables, to represent data effectively

cO3: Students understand various reasoning techniques, including Logical and Critical
reasoning, Analogical reasoning, and Causal reasoning.
Students learn various non-verbal reasoning techniques, including Diagrammatic

co4: reasoning, Spatial reasoning, and Visual logic.

Students develop the English language competencies necessary for success in academic,
COs: professional, and personal endeavors through effective application of vocabulary,
grammar, and reading comprehension skills.



Unit 1: General Mathematical Structures, Quantitative Aptitude and Business
Computations:

Coordinate Geometry, Time, Work, Speed, and Distance, Allegation and Mixtures, Mensuration,
Geometry, Permutations and Combinations, Probability and Statistics.

Unit 2: Data Interpretation:
Interpretation of Data Tables, Bar Diagrams, Pie Charts, and Graphs.

Unit 3: Logical Reasoning and Critical Reasoning:
Series, Analogy and Classification, Alphabet, Ranking and Direction Tests, Discrete,
Mathematical, and Logical Puzzles.

Unit 4: Analytical Reasoning and Non-Verbal Reasoning:

Syllogisms, Statements and Assumptions, Conclusions, Arguments, Cause and Effect, Analytical
Decision Making, Coded Relations and Coded Inequalities, Cubes and Dice, Mirror and Water
Images, Paper Folding and Cutting.

Unit 5: English Language Essentials:

Synonyms & Antonyms, One Word Substitutions, Idioms & Phrases, Spotting Errors, Sentence
Completion, Sentence Improvement, Reading Comprehension, Para jumbles, Cloze Test,
Inferred Meaning

Reference Books:

1.“Modern Approach to Verbal and Non-verbal Reasoning”, R. S. Aggarwal, S. Chand &
Company LTD, New Delhi.

2.“Test of Reasoning (Verbal and Non-verbal)” S. L. Gulati, Cosmos Bookhive’s (P) LTD,
Delhi.

3.“Quantitative Aptitude for the CAT”, Arun Sharma, Tata Mc Graw-Hill Publishing Company
New Delhi.

4. “BARRON’S GRE The leader in Test Preparation”, Sharon Weiner Green, Ira K. Wolf

5. “How to Prepare for VERBAL ABILITY & READING COMPREHENSION for CAT”, Arun
Sharma, Meenakshi Upadyay.

6. Arihant’s Objective General English, SP Bakshi.
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TINKERING LAB

Subject Code: 23BHL306 L, T|]P|C

COURSE OBJECTIVES:
e The Tinkering Lab course aims to foster an environment where students can explore,
experiment, and innovate through hands-on learning.
e The lab encourages creativity, problem-solving, prototyping, and teamwork.
e It provides interdisciplinary exposure to mechanical, electronic, and digital fabrication
tools, sensors, 10T, coding, and product design.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Apply knowledge from various engineering disciplines to build and test prototypes
Use tools, equipment, and software for basic mechanical, electronic, and digital
fabrication.
CO3:  Understand the basics of product design, prototyping, and iteration
CO4:  Work collaboratively on real-world problem statements and interdisciplinary projects
CO5:  Develop problem-solving skills through tinkering and experimentation

COz2:

MODULE - |
Introduction to Tinkering: The principles of creativity, innovation, and tinkering. What is
tinkering? Importance of creativity and experimentation in engineering, Overview of Tinkering
Labs: Spaces, tools, and possibilities, Safety and best practices in the lab.
Lab Work:

e Simple individual projects using hand tools (e.g., wood/metal cutting, joining, etc.).

e Demonstrations of sample projects from different engineering streams.

MODULE - 11
Introduction to Mechanical Prototyping :_Basic mechanical fabrication tools and techniques:
3D modeling and CAD tools (Introduction to software like Solid Works, AutoCAD),
Introduction to 3D printing and laser cutting, Using hand tools, drills, and mechanical
prototyping Kits.
Lab Work:

« Create simple mechanical prototypes using 3D printing and basic fabrication tools.

o Build and test basic structural models using wood, plastic, and metal materials.



Introduction to Electronics Prototyping: Basic electronics and circuit design. Introduction to
bread boarding, resistors, capacitors, transistors, and ICs., Use of Arduino/Raspberry Pi or
similar microcontrollers, Working with sensors and actuators, Introduction to simple
programming for hardware integration.
Lab Work:
« Build a simple electronic project like an automatic light sensor or basic robot.
o Implement hands-on projects using Arduino, basic wiring, and circuit design.
Digital Fabrication and 1oT: Digital tools for fabrication and integrate loT-based systems,
Introduction to loT: Sensors, communication protocols (Bluetooth, Wi-Fi, etc.), Working with
embedded systems, IoT platforms, and cloud-based services, Introduction to digital fabrication
techniques (Laser cutting, CNC machines).
Lab Work:
o Build a basic IoT project (e.g., smart home device or weather station using sensors).
« Fabricate components of 10T projects using 3D printers or laser cutters.

MODULE - 111
Design Thinking and Ideation: Process of design thinking for problem-solving, Steps of design
thinking: Empathize, Define, Ideate, Prototype, and Test, Case studies of successful product
design and innovation, Understanding user needs and translating them into tangible solutions.
Lab Work:

o Brainstorm ideas for final projects.

e Work in teams to develop multiple solutions to a given challenge.

MODULE - IV
Rapid Prototyping and Iteration: Prototype and test ideas iteratively, Concepts of rapid
prototyping: fail-fast, iterate often, Tools for prototyping across disciplines (CAD, electronics
simulation, 3D printing), Testing and evaluating prototypes for functionality, usability, and cost.
Lab Work:

« Create initial prototypes for the final project.

o Conduct iterative testing and modifications.

MODULE -V
Collaborative Final Project: Application of interdisciplinary knowledge to solve real-world
problems, Work in interdisciplinary teams (mix of mechanical, electronics, computer science,
etc.), Solving real-world problems by building a functional prototype, Document project
progress, design decisions, and iterations.
Lab Work:

« Develop and finalize a working prototype that addresses a selected challenge.

o Present the project to peers and faculty for evaluation.



Text Books

1.

2.
3.

Designing for Growth: A Design Thinking Tool Kit for Managers by Jeanne Liedtka and Tim
Ogilvie.

The Art of Tinkering by Karen Wilkinson and Mike Petrich.

Make: Electronics: Learning by Discovery by Charles Platt.

Online Resources:

1.
2.
3.

Arduino, Raspberry Pi, and 10T tutorial platforms.
3D modeling and CAD tutorials on platforms like Tinkercad or Fusion360.
MIT’s Fab Lab and Fab Academy resources.

Tools and Equipment:

1.

3D printers, laser cutters, CNC machines.

2. Arduino and Raspberry Pi kits.
3.
4

Basic electronic components: sensors, LEDs, motors, breadboards.

Mechanical tools: drills, saws, hand tools, etc.
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GEOMETRIC MODELLING LAB

Subject Code: 23MEL307 L, T|]P|C

COURSE OBJECTIVES:
e To provide knowledge of modelling tools for creating solid and surface models.

e To provide knowledge on different CAD software.
e To simulate the tool path of cutting tool on the work piece in computer aided
manufacturing.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Design 3D models using operations like extrude, revolve, shell, sweep etc.

CO2: Design 3D models using features like move, pattern, mirror, fillet, chamfer etc.
CO3:  Create 2D surfaces using simple surfacing operations
CO4: Assemble individual 3D components using various assembly constraints

CO5:  Tool path simulation and NC code generation

Topics to be covered

e Sketcher: Profile Toolbar, Circle Tool bar, Predefined profile tool bar, Constrained
definition, Operation Tool bar, Re-limitations Tool bar,

e 3D Part modelling: Sketch-Based Features: Pad, Pocket, Shaft, Groove. Hole, Rib, Stiffener,
Multi section Solid Constraints:Constraints Defined in Dialog Box, Constraint Dress up
Features: Edge Fillet, Chamfer, Draft Angle, Shell, Thickness, Thread / Tap, Editing— Move,
Pattern, Mirror, Round and Chamfer

e Assembly Modelling: Types of Assembly Design, Manipulation tool, Fix Component,
Coincidence Constraint, Contact Constraint, Offset Constraint, Angle Constraint.

e Surface Modelling: Extruded, Revolution, Sphere, Cylinder

e Tool Path Simulation and NC Code Generation using CAD / CAM software.

Note: Use any of following modelling softwares: CATIA/UNIGRAPHICS NX/SOLIDWORKS

List of Experiments

To create the following models Using any 3D modelling Software
1) Develop 3D model of Support, Clamp.

2) Develop 3D model of Bearing, Bracket.
3) Develop 3D model of Body, Foot.



4) Develop 3D model of Clamp, Angle
5) Develop 3D model of Elbow pipe.
6) Develop 3D model of Stud Component.
7) Assemble the 3D components of Flanged Coupling.
8) Assemble the 3D components of Universal Hook Joint.
9) Assemble the 3D components of Cam shaft.
10) Develop Surface model of water mug.
11) Develop L Shape Bracket Generative Shape Surface Design.
12) Manufacturing Program Simulation Using Tool Path
(a) Facing Operation in Catia Nc Programming
(b) Pocketing Operation in Catia Nc Programming

Additional Experiments

13) Develop 3D model of cover.

14) Develop 3D model of Helical Gear.
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TECHNICAL PAPER WRITING AND INTELLECTUAL PROPERTY

Subject Code: 23MCT306

RIGHTS (IPR)
(Common to all branches)

Course Objectives:

Introduce students to research fundamentals, including topic selection, literature review,
and the structured components of a technical paper.

Familiarize students with research design, data collection methods, and statistical
analysis, alongside proper citation and referencing styles.

Develop students' skills in writing clear and concise technical papers and delivering
professional presentations of research findings.

Provide a comprehensive overview of intellectual property rights, covering patents,
copyrights, trademarks, and trade secrets.

Raise awareness of ethical considerations in research, emerging issues in IPR (such as
digital rights and open access), and the importance of protecting intellectual property in
collaborative settings.

Course Outcomes:
CO1: Ability to identify a research topic, conduct a literature review, and organize a paper

into sections like introduction, methodology, and conclusion.

CO2: Proficiency in designing research, choosing appropriate data collection methods,

analyzing data, and applying accurate citation styles.

CO3: Competence in writing a complete technical paper with clarity and delivering a

professional oral presentation on research findings.

CO4: Understanding of various types of intellectual property, their protection processes, and

relevance in engineering contexts.

COb5: Ability to recognize and address ethical issues in research, understand open-access

licensing, and discuss recent developments in IPR related to digital technologies.

UNIT I: Introduction to Research and Technical Writing: Fundamentals of Research:
Definition, objectives, types (basic and applied), and research methodology. Types of Technical
Documents: Research papers, theses, and technical reports. Literature Review: Importance,
methods for conducting surveys, and reviewing scholarly articles. Research Topic Selection:
Identifying research gaps and formulating research questions.



UNIT II: Research Design and Data Collection: Research Design: Types (exploratory and
descriptive) and planning research. Data Collection: Primary vs. secondary data, qualitative and
quantitative methods. Visual Data Representation: Graphs, tables, and charts. Citation Styles:
Overview of APA and IEEE formats.

UNIT I11: Writing and Presenting Technical Papers: Writing Skills: Clarity, conciseness, and
coherence in technical writing. Abstract and Conclusion: Techniques for writing effectively.
Presentation Skills: Preparing presentations and using visual aids.

UNIT IV: Intellectual Property Rights (IPR): Fundamentals of IPR: Introduction to patents,
copyrights, and trademarks. Patents: Basic criteria for patentability. Case Studies: Real-world
applications of IPR in engineering.

UNIT V: Ethical Considerations in Research: Ethical Issues: Plagiarism avoidance,
responsible authorship, and ethical use of data. Open Access: Introduction to Creative Commons
and open-source research.

Textbooks

1) Kumar, R. (2018). Research methodology: A step-by-step guide for beginners (5th ed.).
SAGE Publications.

2) Goold, P. R. (2022). A Critical Introduction to Intellectual Property Law. Cambridge
University Press.

3) Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and
mixed methods approaches (5th ed.). SAGE Publications.

4) Glasman-Deal, H. (2020). Science Research Writing: For Native and Non-Native
Speakers of English (2nd ed.). World Scientific Publishing Company.

Reference Books

1. Alred, G. J., Brusaw, C. T., &Oliu, W. E. (2020). The Handbook of Technical Writing
(12th ed.). Bedford/St. Martin's.

2. Day, R. A, &Gastel, B. (2016). How to write and publish a scientific paper (8th ed.).
Cambridge University Press.

3. Kaothari, C. R., &Garg, G. (2019). Research methodology: Methods and techniques (4th
ed.). New Age International Publishers.

4. Menell, P. S., Lemley, M. A., Merges, R. P., &Balganesh, S. (2020). Intellectual
Property in the New Technological Age 2020: Vol. Il Copyrights, Trademarks, and State
IP Protections.

5. Singh, A. K. (2018). Intellectual property rights: Unleashing the knowledge economy.
Springer.
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ADDITIVE MANUFACTURING
(Professional Elective - 1)

Subject Code: 23MEE321 L, T|]P|C

COURSE OBJECTIVES:
e To provide an in-depth understanding of the fundamentals, processes, and applications of
Rapid Prototyping (RP) technologies across different industries
e To explore various RP systems, including liquid-based, solid-based, and powder-based
techniques, by examining their working principles, applications, and case studies.
e To equip students with knowledge on Rapid Prototyping data formats, software tools, and
their application in fields such as engineering design, medical & bioengineering

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Understand and apply the fundamental principles of Rapid Prototyping
CO2: Gain proficiency in the operation of liquid-based RP systems
CO3: Comprehend and analyze sheet and wire-based additive manufacturing systems
Explore powder-based RP systems such as Selective Laser Sintering (SLS) and Binder-
based AM
CO5: Master RP data formats and the impact of model validity

CO4:

UNIT - |

Introduction: Prototyping fundamentals, Historical development, Fundamentals of Rapid
Prototyping, Advantages and Limitations of Rapid Prototyping, Commonly used Terms,
Classification of RP process, Rapid Prototyping Process Chain: Fundamental Automated
Processes, RP Applications.

UNIT - 11

Liquid-based Rapid Prototyping Systems: Stereo lithography Apparatus (SLA): Models and
specifications, Process, working principle, photopolymers, photo polymerization, Layering
technology, laser and laser scanning, Applications, Advantages and Disadvantages. Solid ground
curing (SGC): Models and specifications, Process, working principle, Applications, Advantages
and Disadvantages, Case studies

UNIT - 111
Sheet Additive Manufacturing: Classification, Cubic Technologies’ LOM, Kira’s Paper
Lamination Technology, Models and specifications, Process, working principle, Applications,



Advantages and Disadvantages, Ultrasonic Consolidation: Fundamentals, Process Parameters,
and Process Modeling.

Wire Additive Manufacturing: Classification, Fused Deposition Modeling (FDM): Models
and specifications, Machine Architecture, feeding & pitch mechanism, critical forces, melt
properties, Liquefier dynamics, Die swelling and bead cooling, Bead deposition, spreading and
bonding, Surface Roughness, Process, working principle, Applications, Advantages and
Disadvantages.

UNIT - IV

Powder Based Rapid Prototyping Systems: Classification, Selective laser sintering: Principle,
Powder—Handling System, and Powder — Delivery System: Design Consideration, Powder—Feed
AM Process Modeling, and Applications.

Binder based AM: Classification, Working Principle: Sub-systems, 3D Printing: Z Corp’s 3D
Printer, Models and specifications, Process, working principle, Applications, Advantages and
Disadvantages, Case studies.

UNIT -V

Rapid Prototyping Data Formats& Applications: STL Format, STL File Problems,
Consequence of Building Valid and Invalid Tessellated Models, STL file Repairs: Generic
Solution.

RP Applications: Application — Material Relationship, Application in Design, Application in
Engineering, Analysis and Planning, Aerospace Industry, Automotive Industry, Jewelry Industry,
Coin Industry, GIS application, Arts and Architecture. RP Medical and Bioengineering
Applications: Planning and simulation of complex surgery, Customized Implants & Prosthesis,
Design and Production of Medical Devices

Text Books
1. Gibson, I., Rosen, D.W. and Stucker, B., “Additive Manufacturing Methodologies: Rapid

Prototyping to Direct Digital Manufacturing”, Springer, 2015.

2. Chua, C.K., Leong K.F. and Lim C.S., “Rapid prototyping: Principles and applications”,
Third edition, World Scientific Publishers, 2010.

Reference Books
1. Liou, L.W. and Liou, F.W., “Rapid Prototyping and Engineering applications: A tool box

for prototype development”, CRC Press, 2011.

2. Kamrani, A.K. and Nasr, E.A., “Rapid Prototyping: Theory and practice”, Springer,
2006.

3. Hilton, P.D. and Jacobs, P.F., Rapid Tooling: Technologies and Industrial Applications,
CRC Press, 2000
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TOTAL QUALITY MANAGEMENT
(Professional Elective - 1)

Subject Code: 23MEE322 L, T|]P|C

COURSE OBJECTIVES:
e To understand the Total Quality Management concept and principles and the various
tools available to achieve Total Quality Management.
e To understand the statistical approach for quality control.
e To create an awareness about the 1SO and QS certification process and its need for the
industries.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1: Develop an understanding on quality management philosophies and frameworks.
CcO2: Understand the fundamental principles of total quality management.
COa: Choose approximate statistical techniques for improving processes.
CO4: Develop in-depth knowledge on various tools and techniques of quality management.

~ Know what cultural transformation is necessary for successful implementation of total
CO5: quality practices with his/her organization
UNIT - I
Introduction to TQM: Introduction - Need for quality - Evolution of quality - Definition of
quality - Dimensions of manufacturing and service quality - Basic concepts of TQM - Definition
of TQM-Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran
and Crosby — Barriers to TQM.

UNIT - 11

TQM Principles: Customer satisfaction - Customer Perception of Quality, Customer
Complaints, Service Quality, Customer Retention, Employee Involvement - Motivation,
Empowerment, Teams, Recognition and Reward, Performance Appraisal, Benefits, Continuous
Process Improvement - Juran Trilogy, PDSA Cycle, 5S, Kaizen, Performance Measures - Basic
Concepts, Strategy, Performance Measure.

UNIT - 11

Statistical Process Control And Process Capability: Meaning and significance of statistical
process control (SPC) — construction of  control charts for variables and attributes. Process
capability — meaning, significance and measurement — Six sigma concepts of process capability.



Reliability Concepts: Definition, reliability in series and parallel, product life characteristics
curve. Total Productive Maintenance (TPM)-relevance to TQM, Tero-technology. Business
process re-engineering (BPR) — principles, applications, reengineering process, benefits and
limitations.

UNIT - IV

Tools And Techniques For Quality Management: Quality functions deployment (QFD) —
Benefits, Voice of customer, information organization, House of quality (HOQ), building a
HOQ, QFD process. Failure mode effect analysis (FMEA) — requirements of reliability, failure
rate, FMEA stages, design, process and documentation. Seven old (statistical) tools. Seven new
management tools. Bench marking and POKA YOKE.

UNIT -V

Quality Systems: Need for 1SO 9000 and Other Quality Systems, 1SO 9000:2000 Quality
System - Elements, Implementation of Quality System, Documentation, Quality Auditing, TS
16949, 1SO 14000 - Concept, Requirements and Benefits.

Text Books
1. Dale H. Besterfield et al, “Total Quality Management”, Pearson Education.

2. Shridhara Bhat K, “Total Quality Management” -Text and Cases, Himalaya Publishing
House

Reference Books
1. James R.Evans & William M.Lidsay, “The Management and Control of Quality”, South-
Western (Thomson Learning).
2. Feigenbaum.A.V. "Total Quality Management, McGraw Hill.
Oakland.J.S. "Total Quality Management” Butterworth - Hcinemann Ltd., Oxford.
4. Narayana V. and Sreenivasan, N.S. “Quality Management - Concepts and Tasks”, New
Age International.

w
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FRACTURE MECHANICS
(Professional Elective - 11)

Subject Code: 23MEE323 L, T|]P|C

COURSE OBJECTIVES:
e To provide a comprehensive coverage on fundamental concepts of fracture mechanics
e To Develop Expertise in Griffiths analysis and R curves
e To Understand linear elastic fracture mechanics and elastic plastic fracture mechanics
theories and apply them for fatigue studies
e To Understand the failure in forging and Weldments

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
Explain the failure of the products manufactured through various processes and suggest
remedial methods
CO2: Describe Griffiths analysis and R curves
CO3: Describe linear elastic fracture mechanics theories and apply them for fatigue studies
CO4: Discuss Elastic-Plastic fracture mechanics theories and apply them for fatigue studies
CO5:  Understand the failure in forgings and Welding

CO1:

UNIT - |

Introduction: Prediction of mechanical failure. Macroscopic failure modes; brittle and ductile
behaviour. Fracture in brittle and ductile materials — characteristics of fracture surfaces;
intergranular and intra-granular failure, cleavage and micro-ductility, growth of fatigue cracks,
The ductile/brittle fracture transition temperature for notched and unnotched components.

UNIT - 11
Griffiths analysis: Concept of energy release rate, G, and fracture energy, R. Modification for
ductile materials, loading conditions. Concept of R curves

UNIT - 111
Linear Elastic Fracture Mechanics (LEFM): Three loading modes and the state of stress
ahead of the crack tip, stress concentration factor, stress intensity factor and the material
parameter the critical stress intensity factor, crack tip plasticity, effect of thickness on fracture
toughness.



UNIT - IV

Elastic-Plastic Fracture Mechanics;(EPFM): The definition of alternative failure prediction
parameters, Crack Tip Opening Displacement, and the J integral. Measurement of parameters
and examples of use

UNIT -V

Failure of Forging and Welding: Causes of Failure in Forging like material characteristics,
Deficiencies in design, Improper Processing / Fabrication or Deterioration resulting from service
conditions. Failure of Welding — Reasons for Failure procedure for Weld Failure Analysis

Text Books
1. Prasant Kumar., “Elements of Fracture Mechanics”, Mc McGraw Hill Education, 2009.

2. Richard W. Hertzberg , Richard P. Vinci and Jason L. Hertzberg., “Deformation and
Fracture Mechanics of Engineering Materials”, John Wiley & Sons Inc, 2012.

Reference Books
1. S. Suresh., “Fatigue of Materials”, , Cambridge University Press, 2012.

2. David Broek., “Elementary Engineering Fracture Mechanics”, Springer,1982 .
3. T.L.Aderson., “ Fracture Mechanics: Fundamenrals and Applications”, CRC Press, 2017
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NON-CONVENTIONAL ENERGY SOURCES
(Professional Elective - 1)

Subject Code: 23MEE324 L, T|]P|C

COURSE OBJECTIVES:
e To explore the global energy future, understanding the availability of energy sources,

with a specific focus on solar energy.

e To understand different solar energy collectors and storage.

e To provide an in-depth understanding of geothermal energy, wind energy.

e To study hydrogen energy, including production methods, storage, and ocean energy
generation methods, and tidal energy power plants.

e To explore the principles of wind energy, including wind energy conversion systems.

COURSE OUTCOMES:
Upon the completion of this course,, the students will be able to
Understand global energy trends and the future role of renewable and non-conventional
energy sources, including solar energy radiation.
CO2: Analyze solar energy systems, including solar energy collectors and storage systems
CO3: Evaluate geothermal energy sources and their applications also biogas generation.
Comprehend hydrogen energy systems, the methods of hydrogen production, and

CO1:

CO4: analyze the basic principles of ocean and tidal power generation.

COS: Apply wind energy conversion principles by understanding the key components of
" wind energy systems, wind energy collectors, and various applications.

UNIT - |

Introduction: World energy futures, Energy sources and their availability, Renewable energy
sources- Non conventional sources- energy plantation.

Solar Energy: Solar constant- solar radiation at the earth surface, solar radiation geometry, Solar
Radiation measuring instruments.

UNIT - 11

Solar Energy Collectors and Storage: Physical principles of conversion of solar radiation into
Heat, Flat plate collectors, Thermal analysis of flat plate collector, Solar energy storage systems,
principle of operation and description of non-convective solar pond, Applications of solar pond,
Solar water heating- Space heating, Space cooling.



UNIT - 111

Geothermal Energy: Introduction, Geothermal sources, Hydro thermal resources, Geopressured
resources, Applications of Geothermal energy, Material selection for Geothermal plant-
Geothermal well drilling.

Bio—Energy: Biomass conversion technologies, Biogas generation, Factors effecting Bio
digestion, Classification of Biogas plant, Biogas plants used in India, Materials used for Bio gas
generation, Methods for maintaining Bio gas production, Biomass, Energy plantation.

UNIT - IV

Hydrogen Energy: Introduction, Production, Electrolytic Production of Hydrogen, Thermo-
chemical methods, Fossil Fuel Methods, Hydrogen storage, Utilization of Hydrogen Gas.
Energy from Oceans:

Ocean thermal electric conversion(OTEC), Methods of ocean thermal electric power generation,
Open cycle OTEC system, Closed OTEC, Basic principle of Tidal power, Components of Tidal
power plants, Operation methods of utilization of Tidal energy.

UNIT -V

Wind Energy: Introduction, Basic principles of wind energy conversion, Site selection
considerations, Basic components of a wind energy conversion system, Wind energy Collectors,
Applications of wind energy.

Text Books
1. Renewable Energy Resources — Basic Principles and Applications — G.N.Tiwari and

M.K.Ghosal, Narosa Pub

Reference Books
1. Renewable Energy Resources / John Twidell& Tony Weir
2. Biological Energy Resources / Malcolm Flescher &Chrris Lawis
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INDUSTRIAL AUTOMATION
(Professional Elective - 111)

Subject Code: 23MEE331 L, T|]P|C

COURSE OBJECTIVES:
e To explain the general functions, types and strategies of automation.

e To classify the material transport systems in production and perform analysis of the
transfer lines used in production.

e To apply line balancing techniques to improve the line balance and line efficiency.

e To distinguish various material handling and storage systems and explain their functions

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Explain the types and strategies of automation.
Determine the problems and assess the performance of automated flow lines in the

Coz: manufacturing domain.

ldentify the bottlenecks that occurred in production systems and will be able to balance
cos: the production line.

~ Distinguish between different material handling systems and employ suitable material
CO4: handling systems.

~ Explain various automated storage and retrieval systems and inspection methods like
CO5: CMM and Machine Vision.
UNIT - I

Fundamentals of Automation: Introduction to automation — Definition — Types of automation
& Layouts — Reasons of automation — Automation strategies — Hydraulic & Pneumatic
components used in automation — Automation in Machine tools.

UNIT -1l

Automated Production Lines & Analysis: Introduction — Classification of transfer lines —
Work part transfer mechanisms — Work part transfer systems — Mechanical buffer storage —
Control functions — Fabrication & design considerations — Analysis of transfer lines: with and
without storage buffer — Terminology used in transfer line analysis — Problems — Partial
automation — Implementation.



UNIT - 111

Manual & Automated Assembly Systems: Assembly systems: Introduction — Types — Manual
assembly systems — Automated assembly systems — Assembly processes — Line balancing —
Methods of line balancing Algorithms — Line balancing improving techniques — Flexible
assembly lines.

UNIT - IV

Automated Material Handling Systems: Introduction — Principles of material handling —
Types of MHS — Design & Analysis of MHS — Conveyor Systems — Types — Applications of
MHS — Automated Guided Vehicle systems.

UNIT -V

Automated Storage Systems: Introduction to storage systems — Applications of storage systems
— Types of Storage systems — AS/RS — Types & Applications — Identification & Tracking
Systems — Bar Codes — Types.

Inspection Methods: Introduction — Classification — Machine Vision - Coordinate Measuring
Machine. Introduction to contact and non-contact methods

Text Books
1. Automation, Production Systems & Computer Integrated Manufacturing Systems, M P
Groover, PHI Publications.
2. CAD/CAM/CIM, Radhakrishnan, New Age International(P) Ltd. Publications

Reference Books
1. Automation. Buckingham, PHI Publications
2. Principles of CAD/CAM, P N Rao, Tata McGraw Hill Publications.
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PRODUCT LIFE CYCLE MANAGEMENT AND loT
(Professional Elective - I11)

Subject Code: 23MEE332 L, T|]P|C

COURSE OBJECTIVES:

To understand the fundamental concepts of Industrial 1oT (1l0T), its communication
protocols, and its role in enabling smart, secure, and efficient industrial operations

To explore the principles and applications of Product Lifecycle Management (PLM) in
managing product design, development, and manufacturing processes.

To learn the integration of IloT data with PLM systems for real-time monitoring,
predictive maintenance, and digital twin-driven smart manufacturing

To analyze emerging trends, applications, and challenges in 10T and PLM, including the
use of Al, machine learning, and advanced analytics for improving product lifecycle
efficiency and sustainability

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:

CO2:

COa3:

CO4:

CO5:

Demonstrate understanding of Industrial 10T (IloT) concepts, communication
protocols, and network security principles, and explain their applications in industrial
domains.

Analyze the stages of Product Lifecycle Management (PLM) and apply its principles
in product design, development, and manufacturability to optimize processes.

Evaluate and manage product changes, configurations, and manufacturing processes
using PLM tools to ensure quality, accuracy, and efficiency in cross-functional
collaboration.

Integrate 1loT data with PLM systems and utilize digital twins and predictive
maintenance techniques to improve product optimization and smart manufacturing.
Assess the applications of 10T and PLM in industries, explore future trends like Al,
blockchain, and 5G, and address challenges related to integration and security.

UNIT -1

Introduction to Industrial 10T (I1oT): Introduction to IoT and IloT, Definition and key
components of loT, Difference between 10T and IloT, Applications of IloT in industries
(manufacturing, healthcare, etc.).

Introduction to PLM: Definition and scope of PLM, Importance of PLM in the product



development lifecycle, Stages of Product life cycle in terms design and production, Stages of
Product Life cycle in sales and marketing.

UNIT - 11

Product Design and Development: Overview of product design processes, Key elements of
product development: Idea generation, concept development, and prototype design, Role of
PLM in product design (integrating design with enterprise data)

Product Mix and Variants: Understanding product mix: Definition, types, and strategies,
Managing product variants in PLM: Configuring products for various customer segments,
Product customization and modular design

UNIT -

Change Management in PLM: Importance of managing design changes throughout the

product lifecycle, Change requests and their role in product development and manufacturing,

Change request management process and workflows in PLM systems.

Configuration Management: Role of configuration management in product variants, Managing
product configurations and their dependencies in PLM, Handling complex product structures:
Bill of Materials (BoM) and part numbers.

UNIT - IV

IloT Data and PLM Integration: Real-time data collection and monitoring of products,

Integrating 1loT data with PLM systems for improved decision-making, Role of sensors,

actuators, and loT platforms in PLM data integration.

Predictive Maintenance using 110T: loT-based condition monitoring and predictive analytics,

Integration of I1oT with PLM for predictive maintenance and failure prediction, Case studies of

predictive maintenance in manufacturing industries

PLM and IloT in Smart Manufacturing: Smart factories and automated production systems,
Role of 11oT in improving production efficiency, quality control, and resource management.

UNIT -V

Applications and Future of 10T and PLM:

IloT Applications in Industry: Smart factories, automated production lines, and robotics in

manufacturing, 1loT for supply chain management, logistics, and quality control, IloT

applications in energy management, sustainability, and waste reduction.

The Future of 11oT and PLM: Role of Al, machine learning, and advanced analytics in lloT

and PLM,

Case Studies: 1loT and PLM in industries like automotive, aerospace, and consumer electronics;
Real-world examples of [loT-PLM integration improving product development and
manufacturing.



Text Books

1.

2.

3.

4.

Sabina Jeschke et al., "Industrial Internet of Things: Cybermanufacturing Systems"”,
Springer, 1st Edition, 2017.

John Stark, "Product Lifecycle Management: 21st Century Paradigm for Product
Realisation", Springer, 3rd Edition, 2015.

Fei Tao, Ang Liu, and A. D. J. S. W. (Editors), "Digital Twin Driven Smart
Manufacturing”, Academic Press, 1st Edition, 2019.

Antonio M. S. M. Ferreira and Jodo F. Ferreira, "Smart Manufacturing: The Lean Six
Sigma Way", Springer, 1st Edition, 2021.

Reference Books

1.

2.

Rajesh K. Gupta, "Digital Twin Technologies and Smart Systems”, CRC Press, 1st
Edition, 2020.

Richard Soley and Bill Ruh, "The Industrial Internet of Things Volume G1: Reference
Architecture”, Industrial Internet Consortium, 1st Edition, 2018



AR23 - B. Tech. -ME 111 Year Il Semester

TOOL DESIGN
(Professional Elective - I11)

Subject Code: 23MEE333 L, T|]P|C

COURSE OBJECTIVES:
e To gain knowledge on designing of various cutting tools.
e To acquire knowledge of geometry of various cutting tools
e To gain knowledge on designing of jigs and fixtures

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
CO1: Explain various cutting tool materials and cutting fluids.
CO2: Design single and multi-point cutting tools.

CO3:  Design twist drills and reamers.
CO4:  Design press tools including die-sets and plastic tools.
CO5:  Design jigs and fixtures for various machine tool operations

UNIT - |
Classification and coding of cutting tools, carbide tools, and Coated tools. Cutting tool life, tool
failure, types of tool failures, cutting tool fluids and tool materials

UNIT - 11

Design of Single-Point Cutting Tools: Form Tools, Design of flat and circular form tools, Tool
holding methods.

Design of Multi-Point Cutting Tools: Milling Cutters: Major types, design and manufacturing
of peripheral, end and face milling cutters, forces and power estimation, grinding of milling
cutters.

Broaches: Pull and Push types. Internal and External broaches, geometry and design and
manufacturing of pull type and push type broaches.

UNIT - 111

Drills: Twist drill geometry, Design and manufacturing of twist drill — Effect of variation of
different angles on torque and thrust forces — Types and design of shanks — Sharpening of twist
drill, Design and manufacture of twist drills.

Reamers: Types, Geometry, Reaming allowance, Tolerance disposition.



UNIT - IV

Design of Press Tools: Die set elements — Design of die set for simple components in Blanking,
Piercing, Bending, Drawing, Forging and Spinning.

Plastic Tools: Plastic dies for simple components.

UNIT -V

Jigs & Fixtures: Design principles and constructional features — Locating methods associated
with flat, cylindrical, internal and external surfaces, Types of locating pins, Requirements and
choice of locating systems, Redundant location, Fool proofing — Setting blocks, Types of
clamping devices and their basic elements, Quick action clamps and nuts.

Text Books
1. Tool Design, Cyril Donaldson, V. C. Goold, Tata McGraw Hill Pub. Fourth Edition
2. Tool Design (Production Engineering Design), Dr. Umesh Chandra & Dr. S.C.
Srivastava Dr. Surender Kumar Satya Prakashan Pub.

Reference Books
1. Design of Cutting Tools, Rodin, Mir Publications, Moscow.
2. Metal Cutting Theory and practice, Amitabha Bhattacharya, Inyong Ham, ASTME Pub



AR23 - B. Tech. -ME 111 Year Il Semester

COMPUTATIONAL FLUID DYNAMICS
(Professional Elective - 111)

Subject Code: 23MEE334 L, T|]P|C

COURSE OBJECTIVES:
e To introduce the fundamental governing equations of viscous fluid flows and their
application in fluid dynamics.
e To provide insights into numerical modeling methods, discretization approaches, and
solution techniques in fluid flow and heat transfer analysis.
e To develop the ability to solve complex fluid flow and heat transfer problems using high-
performance computing, including turbulence modeling and mesh generation

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
To understand and apply the governing equations of viscous fluid flows to analyze

colL: fluid dynamics.
To introduce numerical modeling techniques and their applications in analyzing fluid
CO2:
flow and heat transfer.
To enable the students will gain knowledge of discretization methods, solution
COa: . . :
procedures, and turbulence modeling for solving fluid flow problems.
cou- To create the students will develop the confidence to solve complex fluid flow and heat
" transfer problems using high-performance computing
CO5: To create turbulence models and generate computational meshes for accurate fluid flow
" simulations.
UNIT - |

Governing Equations And Boundary Conditions

Basics of computational fluid dynamics — Governing equations of fluid dynamics — Continuity,
Momentum and Energy equations — Chemical species transport — Physical boundary conditions —
Time-averaged equations for Turbulent Flow - Turbulent-Kinetic Energy Equations —
Mathematical behaviour of PDEs on CFD - Elliptic, Parabolic and Hyperbolic equations

UNIT - 11

Finite Difference And Finite Volume Methods For Diffusion

Derivation of finite difference equations — Simple Methods — General Methods for first and
second order accuracy — Finite volume formulation for steady state One, Two and Three -



dimensional diffusion problems —Parabolic equations — Explicit and Implicit schemes — Example
problems on elliptic and parabolic equations — Use of Finite Difference and Finite Volume
methods.

UNIT - I

Finite Volume Method For Convection Diffusion

Steady one-dimensional convection and diffusion — Central, upwind differencing schemes
properties of discretization schemes — Conservativeness, Boundedness, Transportiveness,
Hybrid, Power-law, QUICK Schemes.

UNIT - IV

Flow Field Analysis

Finite volume methods -Representation of the pressure gradient term and continuity equation —
Staggered grid — Momentum equations — Pressure and Velocity corrections — Pressure Correction
equation, SIMPLE algorithm and its variants — PISO Algorithms.

UNIT -V

Turbulence Models And Mesh Generation

Turbulence models, mixing length model, Two equation (k-g) models — High and low Reynolds
number models — Structured Grid generation — Unstructured Grid generation — Mesh refinement
— Adaptive mesh — Software tools.

Text Books
1. Versteeg, H.K., and Malalasekera, W., "An Introduction to Computational Fluid

Dynamics: The finite volume Method",
2. Ghoshdastidar, P.S., "Computer Simulation of flow and heat transfer", Tata McGraw Hill

Reference Books
1. Patankar, S.V. "Numerical Heat Transfer and Fluid Flow",
2. Chung, T.J. "Computational Fluid Dynamics",
3. Ghoshdastidar P.S., "Heat Transfer",
4. Muralidhar, K., and Sundararajan, T., "Computational Fluid Flow and Heat Transfer",



AR-23 B.Tech, 111 Year Il Semester

HUMAN RESOURCE DEVELOPMENT AND ORGANIZATIONAL BEHAVIOUR
(Open Elective - 1)

Subject Code: 230ET311 L T P C

Course Objectives:

e To Gain insights into the fundamental concepts, processes, and significance of HRD.
e To Learn the importance and methodologies of performance appraisal, both traditional and
modern.

e To Comprehend the principles, concepts, and influencing factors of compensation management.

e To understand the meaning, scope, challenges, and opportunities in organizational behaviour.

e To learn theories of motivation and also deals with individual behaviour, their personality
and perception of individuals.

Course Outcomes

CO1: To familiarize the various aspects of HR, to deal effectively with people resourcing
and Talent management and HR functions in an organization.

CO2: To understand the concepts of HRD, its role and importance in the success of
organization.

CO3: To develop an understanding towards compensation management and industrial
relations.

CO4: To define and explain the basic concepts of organizational behaviour and motivation.

CO5: To explain the essential concepts of organisational conflicts, resolution of conflicts
through negotiation, change management and organisational development.

Unit-—I
Human Resource Development
Introduction to Human Resource Development: Concepts - Training and Development - methods

of training -Concept and Importance -Assessing Training Needs- Designing and Evaluating T&D
Programmes - Role, Responsibilities and challenges to Training Managers

Unit-I1

Performance Appraisal

Importance of Performance Appraisal, Traditional and Modern methods of performance
appraisal, Job Evaluation - Methods of Job Evaluation.



Unit-I11

Compensation Management, Industrial Relations and Emerging HR Practices
Compensation — Concepts and Principles, Influencing Factors, Emerging Trends in Compensation
— Methods of Payment — Incentives and Rewards, Managing Industrial Relations — Emerging
trends and practices in human resource management

Unit-1V

Introduction to Organizational Behavior

Meaning and scope of organizational behavior - Challenges and Opportunities — Foundations of
Individual behavior, Motivation - Theories (Maslow, ERG, Douglas McGregor two-factor
theory), Group dynamics, Leaderships styles

Unit-V

Organizational Conflict and Change

Organizational Conflict - causes and consequences - conflict and negotiation, Organizational
change, change management process, resistance to change, flexibility and crisis management
Organizational Development — concept and significance

Text Books

1. Rocco, T. S., Morris, M. L., & Poell, R. F. (Eds.). (2024). The Sage handbook of human
resource development. SAGE Publications Ltd.Available at SAGE Publications

2. Bierema, L. L., Callahan, J. L., Elliott, C. J., Greer, T. W., & Collins, J. C. (2023). Human
resource development: Critical perspectives and practices. Routledge. Available at Taylor &
Francis

3. Noe, R. A., Hollenbeck, J. R., Gerhart, B., & Wright, P. M. (2024). Fundamentals of human
resource management. McGraw Hill. Available at McGraw Hill

References
1. K. Aswathappa(2016), Organizational Behaviour, 12"edition, Himalaya

Edwin B. Flippo(2013), Personnel Management, TMH, 6™edition

Robbins, S. P., & Judge, T. A. (2021). Organizational behaviour (18th ed.). Pearson.

P. Subba Rao(2014), Management & Organizational Behaviour, 2"%dition, Himalaya

C.B. Mamoria& VSP Rao (2015), Personnel Management, Himalaya, 20™edition

Stephen P. Robins, Organisational Behaviour, PHI Learning / Pearson Education, 11"

edition

7. Rustum S. Davar(2009), Personnel Management & Industrial Relations, Vikas Publishers,
10™edition,

8. Kt.Venkataratnam(2011), Human Resource Management, Seven hills Book Publications,
1¥edition
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AR 23 -B. Tech 111 Year Il Sem.

Business Plan and Presentation for Entrepreneurs
(Open Elective - 1)

Subject Code: 230ET312 T| P | C

3 0 0 3

Course Objectives:

1. Understand the essential components of a business plan and how to structure it.
Develop a clear and concise elevator pitch for a business idea.
Learn to create a persuasive, visually engaging presentation that captures the interest of
the audience.

4. Master public speaking and storytelling techniques tailored for business pitches.

5. Gain practical experience through pitching and receiving feedback.

Course Outcomes

Upon completing the course, students will be able to

CO 1. Demonstrate the ability to identify and structure the essential components of a business
plan, including problem identification, market analysis, solution development, and financial
planning.

CO 2. Develop concise and impactful elevator pitches that effectively communicate business
ideas, ensuring clarity, relevance, and engagement.

CO 3. Create visually engaging and persuasive business presentations that utilize appropriate
tools, techniques, and strategies to capture audience attention and interest.

CO 4. Master storytelling and public speaking techniques tailored to business contexts,
effectively using tone, pace, and gestures to enhance communication.

CO 5. Gain hands-on experience in delivering business pitches, integrating feedback to refine
ideas and improve presentation skills for real-world application.

Unit 1: Introduction to Business Planning and Audience Analysis: Overview of business
planning and the purpose of business pitches, Types of pitches: elevator, investor, and product,
Understanding target audiences and stakeholders, Basics of market research and competitor
analysis.

Unit 2: Building the Business Model and Value Proposition: Crafting a clear business model
(Business Model Canvas), Defining a unique value proposition, Outlining the essential elements
of a business plan: executive summary, market analysis, and key sections.

Unit 3: Financial Planning and Pitch Deck Design: Basics of financial projections- income
statement, cash flow, and balance sheet. Understanding key metrics for startups, Creating an
effective pitch deck- structure, essential slides, and visual design principles.



Unit 4: Presentation Skills and Storytelling: Public speaking fundamentals: managing anxiety,
body language, voice modulation, and eye contact. Storytelling techniques for business pitches:
narrative structure and emotional appeal. Visual storytelling and design elements (color,

typography, layout).

Unit 5: Pitch Rehearsal, Q&A, and Final Presentation: Rehearsing for the final pitch: timing,
delivery, and handling anxiety. Preparing for questions and objections from potential investors.
Conducting a Q&A session with confidence.

Recommended Books:

1. Klaff, O. (2011). Pitch anything: An innovative method for presenting, persuading, and
winning the deal. McGraw-Hill Education.

2. Osterwalder, A., &Pigneur, Y. (2010). Business model generation: A handbook for
visionaries, game changers, and challengers. Wiley.

3. Duarte, N. (2012). HBR guide to persuasive presentations. Harvard Business Review

Press.

Berry, T. (2022). Hurdle: The Book on Business Planning. Palo Alto Software.

Budhale, P. (2021). The Golden Book of Business Presentation Skills: Quick and Easy

Tips to Make Powerful Presentations. Bloomsbury Prime.

ok~



AR-23 B.Tech, Il Year Il Sem

E-WASTE MANAGEMENT
(Open Elective — 1)
(Common to All Branches)

Subject Code: 230ET313

COURSE OBJECTIVES

e Understand the concept, generation, and environmental impacts of e-waste in India and
globally.

e Analyze global trade practices, e-waste recycling, and its economy in India’s organized and
unorganized sectors.

e Learn e-waste control measures, including health safeguards, EPR, and effective regulatory
mechanisms.

e Examine the salient features and implications of India’s e-waste management rules of 2011
and 2016.

e Explore international conventions and directives for managing e-waste and restricting
hazardous substances.

COURSE OUTCOMES
CO 1. Explain the concept of e-waste, its composition, and environmental and health impacts at
national and global levels.

CO 2. Identify and compare factors influencing e-waste trade and recycling practices in India
and globally.

CO 3. Apply principles of e-waste management, including EPR and reduction at source, to
develop effective control measures.

CO 4. Evaluate the implications of India’s E-Waste (Management) Rules of 2011 and 2016 for
sustainable e-waste management.

CO 5. Assess the effectiveness of international conventions and directives in addressing e-waste
hazards and restrictions on hazardous substances.

UNIT-I

Introduction: What is E-Waste, Indian and global scenario of e-Waste, Growth of Electrical and
Electronics industry in India, E-waste generation in India, Composition of e-waste, Possible
hazardous substances present in e-waste, Environmental and Health implications.

UNIT-I1I

E-Waste Hazardous On Global Trade: Essential factors in global waste trade economy, Waste
trading as a quint essential part of electronic recycling, Free trade agreements as a means of
waste trading. Import of hazardous e-waste in India; India’s stand on liberalizing import rules, E-



waste economy in the organized and unorganized sector. Estimation and recycling of e-waste in
metro cities of India.

UNIT-1I

E-Waste Control Measures: Need for stringent health safeguards and environmental protection
laws in India, Extended Producers Responsibility (EPR), Import of e-waste permissions,
Producer-Public-Government cooperation, Administrative Controls & Engineering controls,
monitoring of compliance of Rules, Effective regulatory mechanism strengthened by manpower
and technical expertise, Reduction of waste at source.

UNIT-IV
E-waste (Management and Handling) Rules, 2011; and E-Waste (Management) Rules, 2016 -
Salient Features and its likely implication. Government assistance for TSDFs.

UNIT-V

The international legislation: The Basel Convention; The Bamako Convention. The Rotterdam
Convention. Waste Electrical and Electronic Equipment (WEEE) Directive in the European
Union, Restrictions of Hazardous Substances (RoHS) Directive

TEXT BOOKS
1. E-waste: implications, regulations, and management in India and current global best
practices”,Johri R., TERI Press, New Delhi

REFERENCE BOOKS

1. Electronic Waste — 1st Edition (Toxicology and Public Health Issues), Fowler B. 2017,
Elsevier

2. Electronic Waste Management. Science,HesterR.E., and Harrison R.M. 2009

WEB LINKS

1. https://ewastemonitor.info/

2. https://www.nea.gov.sg/our-services/waste-management/3r-programmes-and-resources/e-
waste-management

3. https://www.who.int/news-room/fact-sheets/detail/electronic-waste-%28e-waste%29



https://ewastemonitor.info/
https://www.nea.gov.sg/our-services/waste-management/3r-programmes-and-resources/e-waste-management
https://www.nea.gov.sg/our-services/waste-management/3r-programmes-and-resources/e-waste-management
https://www.who.int/news-room/fact-sheets/detail/electronic-waste-%28e-waste%29

AR - 23:B.Tech 111 Year Il Semester

BLOCKCHAIN TECHNOLOGIES
(Open Elective-1)

Subject Code: 230ET314 L T P C

Course Objectives :

e To give students the understanding of emerging abstract models for Blockchain
Technology and to familiarize with the functional/operational aspects of crypto currency
eco-system, this course covers the technological underpinning of block Chain operations in
both theoretical and practical implementation of solutions using Ethereum.

Course Outcomes :
After completion of this course, the students will be able to:
CO 1. Understand the basics of block chain and its applications.
CO 2. Analyze the Consensus agreement methods & Mining .
CO 3. Understand the Cryptocurrency and Bitcoin.
CO 4. Deploy Ethereum and Open source Hyper ledger Architecture.
COb5. Apply various technologies to Integrate Block Chain.

Unit -1

Basics of Block chain: Introduction, History, Definition of Block chain, Fundamentals of Block
chain, Characteristics, Public, Private, and Hybrid Block chains, Distributed Ledger
Technologies, Architecture of Block chain.

Blockchain Applications: Smart Contracts, Wallet, Digital Currency, Digital Ledgers.

Unit—11

Consensus: Introduction, Consensus Approach, Consensus Algorithms, Byzantine Agreement
Methods, Consensus in Trust-Building Exercise.

Mining: Introduction, Mining Nodes, Mining the block, Validating a New Block, Blockchain
Forks, Mining Hardware and Software

Unit — 111

Crypto currency and Wallet: Introduction to cryptocurrency, Types of Wallet-Desktop Wallet,
App based Wallet, Browser based wallet, Metamask, Creating a account in Metamask, Use of
faucet to fund wallet, transfer of cryptocurrency in metamask.



Bitcoin basics: Introduction to Bitcoin block chain, Challenges and solutions, Bitcoin scripting
language and their use.

Unit—- 1V

Understanding Ethereum: Introduction, Ethereum, History, Ethereum Virtual Machine,
Working of Ethereum, Ethereum Clients, Key Pairs, Addresses, Wallets, Transactions,
Development Tools.

Understanding Hyperledger Fabric: Overview of Open source Hyperledger project,
Hyperledger Fabric- Architecture, ldentities and Policies, Membership and Access Control,
Channels, Transaction Validation, Writing smart contract using Hyperledger Fabric.

Unit-V

Blokchain Allied Technologies: Cloud Computing, Artificial Intelligence, 10T, Machine
Learning, Robotic Process Automation.

Challenges : Technical challenges, Business model challenges, Scandals and Public perception,
Government Regulations.

TEXT BOOKS
1. A. Sourabh, A. Sexena,”Blockhain Technology: Concepts and Applications”, Wiley, 2019.
2. Melanie Swan, “Blockhain”, O’Reilly, 2nd Ed, 2018

REFERENCE BOOKS
1. Andreas M. Antonopoulos, “Mastering Bitcoin”, O’Reilly, 2nd Ed, 2017.
2. Manav Gupta, “Blockchain for Dummies”, John Wiley & Sons, 2nd Ed, 2018
3. Mastering Blockchain: Deeper insights into decentralization, cryptography, Bitcoin, and
popular Blockchain frameworks by Imran Bashier.
Reference Links
1. https://www.cybrary.it/blog/blockchain-technology-in-information-security/ - Accessed on
17-11-2022
2. Prof. Sandeep Chakraborty, IIT Kharagpur
https://archive.nptel.ac.in/courses/106/105/106105184/ - Accessed on 17-11- 2022



https://www.cybrary.it/blog/blockchain-technology-in-information-security/
https://archive.nptel.ac.in/courses/106/105/106105184/

AR23 - B. Tech. -ME 111 Year Il Semester

OPTIMIZATION TECHNIQUES
(Open Elective - 1)

Subject Code: 230ET315 L, T|]P|C

COURSE OBJECTIVES:
e Develop the ability to formulate and solve linear programming problems

e Equip students with the skills to solve transportation and assignment problems
e Provide students with a deep understanding of nonlinear programming problems,

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
Formulate, solve linear programming problem using graphical and simplex method
along with its Big-M and 2-Phase variations
CO2: Solve both balanced and unbalanced transportation and assignment problems
CO3:  Students should able to apply the concept of non-linear programming
CO4: Compute queue performance characteristics for various queuing models
Solve problems of decision making under certainty,
uncertainty and risk

CO1:

CO5:

UNIT - |
Linear Programming: Introduction to linear programming problem formulation,
Graphical solution, Simplex method, Artificial variables techniques.

UNIT - 11

Transportation Problem: Formulation, Optimal solution, unbalanced transportation
problems,

Assignment Problem: Formulation, Optimal solution, Traveling salesman problem.

UNIT - 111
Nonlinear Programming Problems: Nonlinear programming problem - Kuhn-Tucker
conditions min cost flow problem.

UNIT - IV
Queuing Theory: Characteristics of Queuing models, Classification,



(M/M/1):(FCFS/oo/o0), (M/M/1):(FCFS/N/s0), (M/M/C) : (FCFS/o0/o0) models.

UNIT -V
Decision Theory: Introduction, Classification of decisions, decision making under certainty,
decision making under risk, decision making under uncertainty.

Text Books
1. Operations Research by P. Rama Murthy
2. Operations Research
3. Operations Research by D.S. Hira and Prem Kumar gupta

Reference Books
1. Operations Research, J.K. Sharma, MacMilan Pub.
2. Introduction to Operations Research by V. K. Kapoor, S. Chand Publishers
3. Optimization theory & Applications / S.S .Rao / New Age International



AR-23:B.Tech 111 Year Il Semester

ETHICS IN Al
(Open Elective — 1)

Subject Code: 230ET316

Course Objectives:

e Understand the ethical considerations and moral implications in the development and
deployment of Al systems.

e Explore the impact of Al on society, privacy, autonomy, and fairness.

e Evaluate ethical frameworks, principles, and regulations relevant to Al development
and usage.

e Analyze ethical dilemmas in Al systems, including bias, transparency, accountability,
and Al's impact on employment.

e Discuss global perspectives and the role of policymakers, developers, and the public in
shaping ethical Al governance.

Course Outcomes:

CO1: Demonstrate an understanding of key ethical challenges related to artificial
intelligence.

CO2:Apply ethical theories and principles to real-world Al applications and dilemmas.

COa3: Critically assess Al systems in terms of fairness, transparency, accountability, and
privacy.

CO4: Communicate ethical concerns effectively and propose strategies to mitigate
negative Al impacts.

CO5: Advocate for the responsible design and implementation of Al systems through
ethical practices and regulations.

Unit - I: Introduction to Ethics in Al

Overview of Al: History and current landscape, Introduction to ethics and its significance in
Al, Moral reasoning, ethical theories (utilitarianism, deontology, virtue ethics), Case studies
of Al-related ethical issues

Unit - 11: Bias and Fairness in Al Systems

Types of bias in Al: Data, algorithmic, and human biases, Approaches to reducing bias in Al
systems, Ethical implications of biased Al decisions, Case studies: Discrimination in facial
recognition, biased predictive algorithms

Unit - I11: Privacy, Surveillance, and Data Ethics
Importance of data privacy in Al, Ethical issues in data collection, storage, and use,
Surveillance technologies and their social implications, Privacy-preserving Al techniques



Unit - 1V: Accountability, Transparency, and Explainability
Defining accountability and transparency in Al systems, Challenges of "black-box™ Al
models, Methods for explainable Al (XAl), Regulatory and industry efforts for transparency

Unit - V: Ethical Al Governance and Regulation

Role of governments, industry standards, and international bodies in Al regulation, Human-
centered Al principles, Ethical challenges in autonomous systems (e.g., self-driving cars,
military Al), Future trends and challenges in Al ethics

Textbooks:
1. Boddington, Paula. Towards a Code of Ethics for Artificial Intelligence. Springer,
2017.
2. Russell, Stuart. Human Compatible: Artificial Intelligence and the Problem of Control.
Viking, 2019.

3. Floridi, Luciano. The Ethics of Artificial Intelligence. Oxford University Press, 2021.

Reference Books:
1. O'Neil, Cathy. Weapons of Math Destruction: How Big Data Increases Inequality and
Threatens Democracy. Crown Publishing, 2016.
2. Muller, Vincent C. Ethics of Artificial Intelligence and Robotics. Routledge, 2020.
3. Dignum, Virginia. Responsible Artificial Intelligence: How to Develop and Use Al in
a Responsible Way. Springer, 20109.



AR23 - B. Tech. -ME 1V Year | Semester

FINITE ELEMENT METHODS

Subject Code: 23MET414 L| T |P|C

COURSE OBJECTIVES:
e Understand the fundamentals of finite element methods and their application to

engineering problems.

e Develop skills in finite element modelling, including discretization, stiffness matrix
formulation, and boundary condition application.

e Analyse structural problems using advanced FEM techniques for 2D elements and
numerical integration methods.

e Apply FEM to dynamic analysis and learn the theoretical concepts and processes
involved in FEA software for modeling, solving, and interpreting results.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
Develop and apply the fundamental principles of stress-strain relationships and

coL: Rayleigh-Ritz methods to solve structural analysis problems.

~ Solve 1D finite element problems for bar and beam elements, incorporating
Coz: temperature effects, boundary conditions, and load analysis.

~Analyze plane trusses and beams using finite element modeling techniques to compute
Cos: nodal displacements, stresses, and reactions.

~ Formulate and solve two-dimensional problems using constant strain triangles,
Co4: including numerical integration for higher accuracy.

~ Evaluate dynamic behavior of 1D bar and 2D beam structures through eigenvalue
CO5: analysis and utilize FEA software for modeling, simulation, and result interpretation.
UNIT - |

Introduction: Introduction to finite element methods, stress equilibrium equations for 3D body,
strain — displacement relations for 3D body, stress — strain relations for 3D body, material matrix,
plane stress and plane strain conditions for 2D body, Problems on stress-strain relations and
strain displacement relations. Basic Steps in FEM formulation - concept of potential energy,
Rayleigh Ritz method, problems on Rayleigh-Ritz method.

UNIT - 11
Finite Element Modeling: Discretization of domain, element shapes, node numbering,
coordinates and shape functions, derivation of element stiffness matrix, assembly of stiffness



matrices and load vector, half band width, Potential energy approach, Finite Element Equations,
Imposition of boundary conditions, Solution of the FE equations using elimination and penalty
approaches, calculation of nodal displacements, stress, strain and support reactions, Applications
to 1-D bar elements and temperature effects.

UNIT - I

Plane Trusses: Finite element modeling - Discretization of domain of truss structures, local and
global numbering scheme, Element stiffness matrix, Assembly of stiffness matrices and Load
vector, Finite element equations and solution to calculate nodal displacements, strains, stresses
and reactions of plane truss structures.

Analysis of Beams: Introduction, Finite element formulation using 2D Hermite beam element,
derivation of Hermite shape functions, derivation of stiffness matrices, derivation of load vector
for concentrated and UDL, Boundary considerations, Shear force and bending moment
calculations.

UNIT - IV
Two-dimensional Problems Using Constant Strain Triangles: Introduction, Finite element
modeling, constant strain triangle, problem modeling and boundary conditions.

Numerical Integration: Introduction to Higher order and iso-parametric elements — Importance
of Numerical integration & Gaussian Quadrature, Problems on 1x1 and 2x2 rules.

UNIT -V

Dynamic Considerations: Introduction, formulation, element consistent & lumped mass
matrices, evaluation of Eigen values and Eigen vectors, Mode shapes, Free vibration problems
of 1D stepped bar and 2D beam with reduced matrix of order 2x2.

Introduction FEA software:FE modeling in software, Preprocessor, Processor& Post Processor
modules, Theory of imposing boundary conditions and applying loads in software, extracting FE
simulation results in package.

Text Books
1. Introduction to Finite Elements in Engineering, T.R. Chandraputla, Ashok. D.

Belegundu, Pearson Education Publications, 3rd Edition, 2011.

2. Textbook of Finite Element Analysis, P. Seshu, Prentice Hall Inc Publications, 1st
Edition, 2012.

3. Finite Element Analysis Theory and Application with ANSYS, Saeed Moaveni, Pearson
Education Publications, 3rd Edition, 2011.



Reference Books
1. Concepts and Applications of Finite Element Analysis, Robert D. Cook, Wiley

Publications, 4th Edition, 2007.

2. The Finite Element Methods in Engineering, S.S. Rao, Pergamon Publications, 5th
edition, 2010.

3. An Introduction to the Finite element method, J.N. Reddy, Tata McGraw Hill
Publications, 4th edition, 2019.

4. Finite Element Method and Computational Structural Dynamics, Manish Shrikhande,
Prentice Hall Inc Publications, 1st edition, 2014



AR23 - B. Tech. -ME IV Year | Semester
OPERATIONS RESEARCH

Subject Code: 23MET415 L, T|]P|C

COURSE OBJECTIVES:
e To understand Operations Research, linear programming problem formulation, Optimal

solutions.

e To provide knowledge about the formulation and optimal solution of different problems
like Transportation, Assignment and Sequencing Problems.

e To provide knowledge on Project network, CPM and PERT network and cost control in
Project network.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
Know Operations Research models, Formulate, Solve Linear Programming Problems using
Graphical method, Simplex method and Big M method.
CO2: Solve Transportation problems and Assignment problems.
CO3:  Solve Sequencing problems and Dynamic Programming problems.
CO4:  Solve Game Theory problems and Replacement problems..
CO5:  Solve Project Network problems and know about cost control in project network.

CO1:

UNIT - |

Introduction to Operations Research: History, Definitions of OR, Characteristics, OR models,
OR Techniques, Phases of implementing OR in practice, Applications of OR.

Linear Programming problems: Introduction to linear programming problem, formulation,
Graphical solution, Simplex method, artificial variables techniques, Big M method.

UNIT - 11

Transportation Problem: Formulation, initial basic feasible solution-Methods, Optimal
solution, unbalanced transportation problem.

Assignment Problem: Formulation, Hungarian method to solve Assignment Problem, Optimal
solution, Traveling salesman problem.

UNIT - 11

Sequencing problem: Introduction, Problems with n jobs and two machines, Problems with n
jobs and three machines, Problems with n- jobs and m-machines, Graphical method to solve
Sequencing problems.

Dynamic programming: Introduction to Dynamic Programming, Basic components of DP,



Bellman’s Principle of optimality, Forward and Backward Recursive approach, Applications of
DP-cargo loading.

UNIT - IV

Theory of Games: Introduction, Two-person Zero-sum games, Maxi-Min principle, Mini-Max
principle, Games without saddle point, Mixed Strategies, m x 2 & 2 x n games, Graphical
method to solve game, Dominance rules, Arithmetic method to solve 2x2 Game.

Replacement Models: Introduction, Replacement of items that deteriorate with time, Value of
money unchanging and changing, Replacement of items that fail completely (Group
Replacement).

UNIT -V

Project Scheduling with CPM and PERT: Network diagram, Critical path method and Project
evaluation and Review technique. Total float, Free float and Individual float

Project Cost Control: Project cost Vs Project completion time, Normal time and Crash time,
Direct cost and Indirect cost, Total cost, Time-cost Trade-off, Crashing of project time.

Text Books
1. Introduction to Operations Research by Prem Kumar Gupta, D.S. Hira, S. Chand

Publishers
2. Operations Research, S.D.Sharma, Kedarnath, Ramnath & Co Publisher

Reference Books
1. Operations Research, J.K. Sharma, Laxmi Publishers

2. Operations Research by P. Rama Murthy, New Age Publishers
3. CPM & PERT, L.S. Srinath, Affiliated East West Press Publishers



AR23 - B. Tech. -ME 1V Year | Semester

Subject Code: 23MET416 L, T|]P|C

REFRIGERATION AND AIR CONDITIONING

COURSE OBJECTIVES:

Introduce students to refrigeration and air conditioning applications, including various
refrigeration cycles such as air, vapor compression, and absorption refrigeration.

Provide an understanding of thermoelectric and vortex tube refrigeration, along with
psychrometric processes in air conditioning.

Explain load concepts like RSHF, GSHF, ESHF, and ADP for effective air conditioning
design.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:
CO2:

COa:

CO4:

COs:

Perform thermodynamic analysis on Ideal Refrigeration cycle .

Describe components and analyze COP of vapor compression cycles including sub-
cooling and super-heating.

Describe components and analyze COP of vapor absorption cycles. Explain the
working of essential components of vapor absorption refrigeration.

Explain the working principles of non-conventional refrigeration systems like thermo-
electric, vortex-tube and pulse tube refrigeration systems.

Solve problems based on RSHF, GSHF, ESHF and ADP. Calculate air-conditioning
cooling load.

UNIT - |

Introduction to Refrigeration: Necessity and applications — Unit of refrigeration and COP —
Types of Refrigeration cycles. Ideal cycle of Refrigeration, Mechanical Refrigeration.

Air Refrigeration : Bell Coleman cycle Actual air refrigeration systems — problems , Need of
Refrigeration in Air- crafts. Aircraft Refrigeration systems.

UNIT - 11

Vapour Compression Refrigeration: — working principle and essential components of the plant
— simple vapour compression refrigeration cycle — COP — Representation of cycle on T-S, P-h
and h.s. charts — effect of sub cooling and super heating — cycle analysis — Actual cycle influence
of various parameters on system performance — Use of p-h charts. Refrigerants — Desirable
properties — common refrigerants used — Nomenclature. Alternative of Refrigerants



UNIT - 111

Vapour Absorption Refrigeration System — Working Principle, Essential components,
Maximum COP of the Ideal VAR, Description and working of Li-Br — Water Absorption
Refrigeration System, Aqua- Ammonia Refrigeration System. Three Fluid absorption system -
Principle of operation, salient features.

UNIT - IV
Non-conventional Refrigeration System: Thermo electric refrigeration, Vortex tube
refrigeration, Pulse tube refrigeration, Steam jet refrigeration

UNIT -V

Need for Ventilation, infiltration — concepts of RSHF, GSHF, ESHF and ADP. — comfort Air
conditioning - industrial air conditioning — Air conditioning load calculations for simple
application of a small room.

Air Conditioning Systems - classification of Air Conditioning Systems: Summer Air
Conditioning System, winter air Conditioning System, Year Round Air Conditioning System,
Psychrometric processes used in Summer Air Conditioning System & winter air Conditioning
System

Text Books
1. Refrigeration and Air Conditioning, CP Arora, Tata McGraw Hill Publications,
2. Refrigeration and Air Conditioning by R C Arora

Reference Books
1. Principles of Refrigerations, Dossat, Willey Eastern Pub.

2. Refrigeration and Air Conditioning, Manohar Prasad, New Age Pub.
3. Refrigeration and Air Conditioning, R.S. Khurmi, J.K. Gupta, S.Chand Pub.
4. Refrigeration and Air Conditioning, P.L. Ballaney, Khanna Pub.



AR23 - B. Tech. -ME 1V Year | Semester

FINITE ELEMENT METHODS LAB

Subject Code: 23MEL408 L, T|]P|C

COURSE OBJECTIVES:
e Perform stress-strain analysis for 3D bodies and plane structures using material properties

like elastic modulus and Poisson's ratio.

e Analyze the static and dynamic response of various structural elements, including beams,

trusses, and plates, under different loading conditions.

e Conduct modal, harmonic, and thermal analyses to understand the vibration, response,

and thermal behavior of structural systems.

¢ Investigate the structural integrity of beams and plates with varying boundary conditions

and geometric features

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:

COz2:

COa:

CO4:

COs:

Apply fundamental principles of solid mechanics to determine the stress-strain matrix
for a 3D body and under plane stress and plane strain conditions, utilizing the given
elastic modulus and Poisson's ratio

Perform static structural analysis of simple mechanical systems, including one-
dimensional bar elements, plane trusses, and cantilever beams subjected to point loads
or uniformly distributed loads (UDL)

Conduct static structural analysis of more complex systems such as simple supported
beams, fixed beams, and cantilever beams under point loads and UDL, evaluating their
response and deformation characteristics.

Analyze static structural behavior of two-dimensional plates, including the effects of
geometric features such as holes, and understand the distribution of stresses and strains
in such structures.

Perform advanced analysis techniques such as modal analysis for natural frequency
determination, harmonic response estimation, and thermal analysis of composite slabs,
highlighting the dynamic and thermal behavior of structures

Introduction to finite element analysis packages: ANSYS/NASTRAN
a. Static Analysis of bars, beams and trusses.
b. Static Analysis of 2D and 3D Structural models.

C.
d.

Modal Analysis of 2D and 3D Structural models.
Harmonic Analysis of 2D and 3D Structural models.



e. Heat Transfer analysis of composite slab and fin.

List of Experiments
1. Determination of stress/strain matrix of 3D body for the given elastic modulus and

Poisson's ratio. [CO1]
2. Determination of stress/strain matrix under Plane stress and Plane Strain conditions for

the given Elastic modulus and Poisson's ratio. [CO1]
3. Static analysis of one-dimensional bar elements. [CO2]
4. Static analysis of a plane truss structure. [CO2]
5. Static analysis of a cantilever beam with point load/ UDL. [CO3]
6. Static analysis of a simple supported beam with point load/ UDL. [CO3]
7. Static analysis of fixed beam with point load/ UDL. [CO3]
8. Static structural analysis of 2-dimesional plate. [CO4]
9. Static structural analysis of 2-dimesional plate with hole. [CO4]
10. Modal analysis of cantilever beam for natural frequency determination. [CO5]
11. Estimation of harmonic response of 2D beam. [CO5]
12. Thermal Analysis of Composite Slab. [CO5]

Additional Exercises:
1. Modal analysis of an stepped shaft in work bench. [CO5]
2. Thermal analysis of heat sink in work bench. [CO5]
3. Thermal analysis of circular Fin. [CO5



AR23 - B. Tech. -ME

DYNAMIC SYSTEMS LAB

IV Year | Semester

Subject Code: 23MEL409 L, T|]P|C

COURSE OBJECTIVES:

e To understand the dynamics of mechanical systems including gyroscopic effects,

Governor performance and braking mechanisms.
e To analyze balancing rotating systems, vibrations and evaluating critical speeds
e To understand the cams, gear trains, and various mechanisms

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:
CO2:

COa3:

CO4:

CO5:

Determine the gyroscopic couple and analyze the braking systems
Assess the performance characteristics of various governors

Apply techniques for static and dynamic balancing of rotating masses to minimize

vibration

Determine the natural frequencies of vibrating systems and critical speed of rotating

shaft

Evaluate the motion characteristics of cams and followers and understand the design

and functional applications of various gear trains and mechanisms

List of Experiments

Nouk~owhE

8.
9.
10.
11.
12.

Determination of gyroscopic couple using gyroscopic test rig.

Performance characteristics of a Watt/Porter governor.

Performance characteristics of a spring loaded governor.

Performance characteristics of Proell governor.

Determination of brake torque of band brake setup.

To verify static and dynamic balancing on balancing apparatus.

Determination of natural frequencies of un-damped as well as damped vibrating
systems.

Determination of critical speed of rotating shaft.

Determination of natural frequency of transverse vibration in simply supported shaft
To draw the profile of CAM for a specify follower displacement

Study of various gear trains

Study of various mechanisms

Note: Any 10 experiments can be performed



AR23 - B. Tech. -ME 1V Year | Semester

UNCONVENTIONAL MACHINING PROCESSES
(Professional Elective - 1V)

Subject Code: 23MEE441 L, T|]P|C

COURSE OBJECTIVES:

e To deliver knowledge on different unconventional machining techniques and their
applications.

e To study the mechanism of various unconventional machining processes such as EDM,
ECM, USM, abrasive jet machining, water jet machining and abrasive water jet
machining.

e Understand the applications of plasma process for machine processes.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Understand and Analyze Non-Traditional Machining Processes.
CO2: Examine Process Selection and Applications
CO3: Explore the Mechanics and Material Removal Mechanisms
CO4: Evaluate Process Parameters and Economic Considerations
CO5:  Assess the Limitations and Advancements of Modern Machining Technologies

UNIT - |

Introduction: Need for non-traditional machining methods — Classification of modern
machining processes — considerations in process selection and applications.

Ultrasonic Machining: Elements of the process, mechanics of material removal, MRR process
parameters, economic considerations, applications and limitations.

UNIT -1l

Abrasive Jet Machining (AJM): Water jet machining, abrasive water jet machining, abrasive
flow machining, magnetic abrasive finishing - process parameters, material removal rate,
mechanism analysis, process capabilities, abrasive particle size, limitations and applications.

UNIT - 111

Electro-Chemical Machining (ECM) : Fundamentals of electrochemical machining,
electrochemical grinding, Electrochemical honing and deburring process, metal removal rate in
ECM, tool design, surface finish and accuracy, economic aspects of ECM.

Chemical Machining (CHM): Fundamentals of Chemical machining, masks, etchants,
advantages and applications.



UNIT - IV

Electric Discharge Machining (EDM): General principle and application, Electric Discharge
Grinding (EDG) and Wire EDM — Power circuits for EDM, Mechanics of metal removal in
EDM, process parameters, selection of tool electrodes and dielectric fluids, surface finish and
machining accuracy.

Electro Stream Drilling (ESD): Introduction, ESD setup, electrolyte, drilling of curved hole,
penetration drilling, dwell drilling, right angle drilling, process performance.

Shaped Tube Electrolytic Machining (STEM): Introduction, construction details, processes
parameters, MRR, surface finish.

UNIT -V

Electron Beam Machining (EBM) and Laser Beam Machining (LBM): Basic principle and
theory, process parameters, efficiency and accuracy, applications.

Plasma Arc Machining (PAM): Applications of plasma for machining, metal removal
mechanism, process parameters, accuracy and surface finish and other applications of plasma in
manufacturing industry.

Text Books
1. Advanced Machining Processes, V. K. Jain, Allied Publications.

2. Modern Machining Process, P.C. Pandey, Tata McGraw Hill Publications

Reference Books
1. Production Technology, HMT, Tata McGraw Hill Publications

2. New Technology, A. Bhattacharyya, Institution of Engineers(India) Publication



AR23 - B. Tech. -ME 1V Year | Semester

ROBOTICS AND MECHATRONICS
(Professional Elective - 1V)

Subject Code: 23MEE442 LT |P|C

COURSE OBJECTIVES:
e To gain knowledge about the concepts and skills in the domain related to robotics,
mechatronics, and artificial intelligence.
e To understand the fundamental concepts and methodologies of mechatronic systems and
robots

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
CO1: Understand the fundamentals, historical development, basic concepts of robotics
Understand the concepts and applying the knowledge of motion analysis, end effectors
and sensors in robotics
Understand the fundamentals and basic concepts of machine vision, gain the
knowledge of programming
CO4:  Understand the basic fundamentals and gain the basic knowledge of mechatronics
CO5:  Understand the basic fundamentals of artificial intelligence in robotics

CO2:

COa:

UNIT - |

Robotics: Fundamentals, history of robotics, robotics market and future prospects, robot
anatomy, work volume, robot drive systems, control systems, precision of movement, end
effectors, robotic sensors, robot programming and work cell control, robot applications.

UNIT - 11

Robot Motion Analysis: Introduction to manipulator kinematics, homogeneous transformations
and robot kinematics, manipulator path control, robot dynamics, configuration of a robot
controller. Robot End Effectors: types of end effecters, mechanical grippers, other types of
grippers, tools as end effectors, robot/end effector interface, consideration in gripper selection
and design. Sensors in Robotics: Transducers and sensors, sensors in robotics, tactile sensors,
proximity and range sensors, uses of sensors in robotics.

UNIT - 111

Machine Vision: Introduction to machine vision, sensing and digitizing function in machine
vision, image processing and analysis, training the vision system, robotic applications. Robot
Programming: Methods of robot programming, lead -through programming methods, a robot



program as a path in space, motion interpolation, wait, signal and delay commands, branching,
capabilities and limitations of lead-through methods

UNIT - IV

Introduction to Mechatronics: Definition and Components, Applications, Mechatronics System
Design, Procedure and Possible Design Solutions, Building Blocks of Mechanical, Electrical,
Electro- Mechanical, Thermal and Fluid Systems, Open and Closed Loop Systems, Digital and
Analogue Control Systems

UNIT -V
Artificial Intelligence (Al)in Robotics: Introduction & goals of Al in research, Al techniques,
LISP programming, Al & robotics, LISP in factory, robotic paradigms.

Text Books
1. R.K. Mittal & L.J. Nagrath, “Robotics & Control” TMH-2007.

2. Groover. M.P. Industrial Robotics, technology, programming and application Mc-Graw Hill
2012.

3. Introduction to Al Robotics by Robin R Murphy

4. Brian morriss, “Automated manufacturing Systems — Actuators Controls, sensors and Robotics”,
McGraw Hill International Edition, 2000.

Reference Books
1. K.SFu, R.C. Gonzalez, C.S.G. Lee, Robotics, McGraw Hill, 1987.

2. S. K. Saha, “Introduction to Robotics”, Tata McGraw-Hill Publishing Company Ltd.
(2008)
3. Craig. J. J. “Introduction to Robotics- mechanics and control”, Addison- Wesley, 1999.



AR23 - B. Tech. -ME 1V Year | Semester

ADVANCED MATERIALS AND NON DESTRUCTIVE TESTING
(Professional Elective - 1V)

Subject Code: 23MEE443 L, T|]P|C

COURSE OBJECTIVES:
e To introduce the science and technology of nano-materials.
e To provide an understanding of advanced characterization techniques.
e To impart knowledge of fundamental and advanced concepts of Non-Destructive Testing
(NDT).
e To familiarize students with various NDT methods and their industrial applications

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1: Understand the concepts about science of nano materials

CO2: Develop knowledge in characteristics of nano materials

COa: Understand the fundamental concepts of NDT
Recognize and detailing the NDT methods of testing like visual, dry, wet penetration
Test

CO5: Explain and understand the concept of Ultrasonic and Radiography Testing

CO4:

UNIT - |

Introduction to Nano Technology - Classifications of nanostructure materials- nano particles-
quantum dots, nano wires - ultra - thin films multilayered materials. Length Scales involved and
effect on properties: Mechanical, Electronic, Optical, Magnetic and Thermal properties.
Introduction to properties and motivation for study (qualitative only)

UNIT - 11

Characterization Techniques : X-ray diffraction technique, Scanning Electron Microscopy -
environmental techniques, Transmission Electron Microscopy including high-resolution
imaging, Surface Analysis techniques- AFM, SPM, STM, SNOM, ESCA, SIMS-Nan indentation

UNIT - 111

Overview of NDT: Overview of the Non-Destructive Testing Methods for the detection of
manufacturing defects as well as material characterization. Relative merits and limitations,
various physical characteristics of materials and their applications in NDT, Visual inspection —
unaided and aided.



UNIT - IV

Surface Methods: Liquid Penetrant Testing - Principles, types and properties of liquid
penetrants, developers, advantages and limitations of various methods, Testing Procedure,
Interpretation of results.

Magnetic Particle Testing- Theory of magnetism, inspection materials Magnetisation methods,
Interpretation and evaluation of test indications, Principles and methods of demagnetization,
Residual magnetism

UNIT -V

Ultrasonic Testing (UT): Ultrasonic Testing-Principle, Transducers, transmission and pulse-
echo method, straight beam and angle beam, instrumentation, data representation, A-Scan, B-
scan, C-scan. Phased Array Ultrasound, Time of Flight Diffraction.

Radiography (RT): Principle, interaction of X-Ray with matter, imaging, film and film less
techniques, types and use of filters and screens, geometric factors, Inverse square, law,
characteristics of films - graininess, density, speed, contrast, characteristic curves, Penetrameters,
Exposure charts, Radiographic equivalence.

Text Books

1. A.S. Edelstein and R.C. Cammearata, eds., “Nanomaterials: Synthesis, Properties and
Applications”, Institute of Physics Publishing, Bristol and Philadelphia, 1996.

2. N John Dinardo, “Nanoscale Characterization of surfaces & Interfaces”, 2nd edition,
Weinheim Cambridge, Wiley-VCH, 2000.

3. Baldev Raj, T.Jayakumar, M.Thavasimuthu “Practical Non-Destructive Testing”, Narosa
Publishing House, 2014.

4. Ravi Prakash, “Non-Destructive Testing Techniques”, 1Ist revised edition, New Age
International Publishers, 2010

Reference Books
1. G Timp, “Nanotechnology”, AIP press/Springer, 1999.

2. Akhlesh Lakhtakia, “The Hand Book of Nano Technology, Nanometer Structure, Theory,
Modeling and Simulations”. Prentice-Hall of India (P) Ltd, New Delhi, 2007
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PRODUCTION PLANNING AND CONTROL
(Professional Elective - 1V)

Subject Code: 23MEE444 L| T | P | C

COURSE OBJECTIVES:
e To understand production planning and production control, production systems
e To understand production planning and planning strategies and methods.
e To understand material requirement planning procedures and inventory.
e To describe routing procedure and scheduling and dispatching policies & techniques

COURSE OUTCOMES:

Upon the completion of this course, the students will be able to
Understand production planning and control, production systems and their
characteristics.
CO2: Planning strategies and methods, apply Line Balancing, Master Production Schedule.
Understand inventory control,. material requirement planning procedures and MRP and
JIT systems
CO4: Evaluate against traditional inventory control systems.
CO5:  Understand routing and scheduling and dispatching policies & techniques

CO1:

COa:

UNIT - |

Introduction to PPC: Definition, Objectives, Functions of Production Planning and Control,
Types of Production systems and their Characteristics, Comparison between Production Planning
and Production Control, Organization of PPC.

UNIT - 11

Production Planning: Capacity Planning, Factors Influencing Effective Capacity, Aggregate
Planning, Strategies and Costs. Assembly Line Balancing, Master Production Schedule,
Functions of MPS, Preparation of MPS.

UNIT - 111

Inventory management: Inventory, Types and Functions of inventories, Effect of demand on
Inventory stock, Inventory management, Economic order quantity, Determination of E.O.Q. and
Economic lot size(Simple Problems), Inventory control systems : P-System and Q-System, ABC
analysis. MRP, MRP 11, JIT



UNIT - IV

Work study: Work study definition-Basic procedure, Method study-Procedure, Recording
techniques, Work Measurement-Techniques, Time study, Micro Motion study, Work sampling
and Standard Time, Productivity.

UNIT -V

Routing: Definition, Routing procedure, Factors affecting routing procedure, Route sheet, Bill of
material.

Dispatching: Activities of dispatcher, Dispatching procedure.

Expediting: Definition, Reasons for expediting, Types of expediting, Applications of computer
in production planning and control

Text Books
1. Industrial Engineering and Production Management, Martand Telsang, S. Chand
Publications.

2. Operations Management — Design, Planning and Control for Manufacturing and Services,
James. B. Dilworth, McGraw Hill International Publications.
3. Introduction to work study by ILO, National book foundation.

Reference Books
1. Modern Production / Operations Management, Elwood S. Buffa, Rakesh K. Sarin, John

Wiley Publications.

2. Production Planning Control and Industrial Management, K. C. Jain, L. N. Aggarwal,
Khanna Publications.

3. Theory and Problems in Production & Operations Management, S. N. Chary, Tata
McGraw Hill Publications.



AR23 - B. Tech. -ME 1V Year | Semester

Subject Code: 23MEE451 L, T|]P|C

VEHICLE ENGINEERING
(Professional Elective - V)

COURSE OBJECTIVES:

To provide broad knowledge about the engine, transmission, braking system, steering,
suspension and electrical subsystems of an automobile.

To describe the different types of electrical and hybrid vehicles and basic components of
Electric vehicle power train.

To describe and analyze different types of batteries and energy storage system

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:

COz2:

COa3:

CO4:

COs:

Understand the components and power transmission mechanisms of four-wheeler
automobiles, and analyze the types of automobiles and emission control standards.
Demonstrate knowledge of fuel supply and injection systems in both spark ignition (SI)
and compression ignition (CI) engines, including the construction and functioning of
ignition systems.

Compare conventional and electric vehicles, explore the types and technologies of
electric vehicles, and evaluate the benefits, norms, and standards associated with them.
Explain the working principles, major components, and energy storage systems of
electric vehicle power trains, including battery-based energy storage and regenerative
braking.

Analyze the design, functionality, and importance of steering, suspension, and braking
systems in automobiles, and understand the underlying geometric and mechanical
principles.

UNIT - |

Introduction: Components of four wheeler automobile — Power transmission — Rear wheel
drive, front wheel drive, four wheel drive, Layout, Types of automobiles, Emission from
Automobiles, Pollution standards.

S.1. Engines: Fuel supply systems, Mechanical and electrical fuel pump, fuel filters, Carburetor,
Air filters — Petrol injection.



UNIT - 11

C.l. Engines: Requirements of diesel injection systems, Types of injection systems, Fuel pump,
Nozzle, Spray formation, Injection timing.

Ignition System: Function of ignition system — Battery ignition system: Constructional features
of storage, Magneto coil ignition system.

UNIT - I

Introduction to Electric vehicle: Comparison of Conventional Vehicle Vs Electric Vehicle,
Introduction to Electric Vehicles: Types of EVs, Hybrid Electric Vehicles, Introduction to EV
Technology, History of Electric Vehicle, Benefits of Electric Vehicles, Types of Electric vehicle
and Hybrid Vehicles. Norms and Standards.

UNIT - IV

Power Train in Electric vehicle

Working of an Electric Vehicle, Major Components in an Electric Vehicle Power train, Energy
Source of an EV, Transmission configuration, Components — Motor, gears, differential, clutch,
brakes, regenerative braking, battery pack, and controller.

Energy Storage systems

Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles:- Battery based
energy , storage , Types of Batteries and Classification, different energy storage devices.

UNIT -V

Steering System: Steering geometry: Camber, Castor, King pin rake, Combined angle toe in —
Center point steering — Types of steering mechanism.

Suspension and Braking System: Objective of suspension systems—Rigid axle suspension
system, Shock absorber — Independent suspension system. Mechanical braking system—
Hydraulic brake system, Requirement of brake fluid, Pneumatic and vacuum brakes.

Text Books
1. Automotive Mechanics Vol-I & I, Kripal Singh, Standard Publications,

2. Automobile Engineering, William H Crouse, Donald L Anglin, McGraw Hill
Publications

Igbal Husain, "Electric and Hybrid Vehicles Design Fundamentals™, CRC Press, 2010

4. James Larminie, John Lowry, "Electric Vehicle Technology Explained”, Wiley 2012

w

Reference Books
1. Automotive Technology: Principles, Diagnosis, and Service, James D. Halderman,

Pearson Publications,
2. Automotive Mechanics, G.B.S.Narang, Khanna Publications,



AR23 - B. Tech. -ME 1V Year | Semester

INDUSTRIAL HYDRAULICS AND PNEUMATICS
(Professional Elective - V)

Subject Code: 23MEE452 L, T|]P|C

COURSE OBJECTIVES:
e To understand mechanism of various types of hydraulic pumps, motors, and actuators.
e To understand workings of different types of direction, pressure, flow control valves, and
accumulators.
e To design and draw commonly used hydraulic circuits, pneumatic circuits

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Explain mechanisms of hydraulic pumps, motors, and actuators
CO2: Describe workings of different types of control valves, and accumulators
CO3: Design and drawing of hydraulic circuits
CO4:  Describe workings of various components in pneumatic and electro-pneumatic systems
~ Design and draw commonly used pneumatic circuits and to describe the trouble
CO5: shooting and applications of hydraulics and pneumatics.
UNIT - I
Introduction to fluid power, applications of fluid power, Hydraulic fluids, Hydraulic fluid
properties, Hydraulic symbols.
Hydraulic Pumps: Gear, vane, piston pumps — hydraulic pump performance.
Hydraulic Motors — Gear, vane, piston motors — hydraulic motor performance.
Hydraulic Actuators — Types, construction, Mechanics of hydraulic cylinder loadings — 1°, 2",
3" class lever systems.

UNIT - 11

Direction control valves: Check valve, shuttle valve, two-way, three-way, four-way valves,
Rotary valve.

Pressure control valves: pressure relief valve, pressure reducing valve, unloading valve,
pressure sequence valve.

Flow control valve: Needle valve, pressure compensated valves, Non-pressure compensated
valves.

Accumulators: Function, types, applications and circuits, accessories.

Intensifiers — Applications, circuit.



UNIT - 111

Design of Hydraulic Circuits: Hydraulic clamping circuits in machine tools, speed control in
one direction-meter-in & meter-out circuits, Speed control in both directions, standard manifold
for dual speed, plastic injection molding machine circuit, hydraulic press circuit. Design of
hydraulic circuits for Drilling, Shaping, Surface grinding.

UNIT - IV

Pneumatic and Electro-Pneumatic Systems: Introduction to Pneumatic systems, Pneumatic
symbols, Air Compressors — types, specifications, Air preparation system.

Air control valves—pressure regulator, Check valve, Shuttle valve, Directional Control Two-Way
valve, Three-Way and Four ~Way Directional Control Valves.

Pneumatic actuators-pneumatic cylinders, pneumatic rotary actuator.

Basic electrical components, Pilot operated solenoid valve, PE converter, PLC applications in
fluid power.

UNIT -V

Design of Pneumatic Systems: Control air, signal air, Numbering of valves, Basic pneumatic
circuits, speed control circuits, Application of logic valves ~AND, OR Gates, application of time
delay valves, position and pressure sensing, pressure sequence valve, pneumatic circuit analysis.
Trouble shooting and applications of Hydraulics and Pneumatics: Trouble Shooting and
Remedies in Hydraulic and Pneumatic systems

Text Books
1. Fluid Power with Applications, Anthony Esposito, Pearson Publishers.
2. Introduction to Hydraulics and Pneumatics, S. llango, V. Soundararajan, PHI Publishers

Reference Books
1. Fluid Power Control, NPTEL Webcourse Lectures.

2. Fluid Power Transmission and Control, A. Alavudeen, K.H. Syed, N. Shanmugam,
Charotar Pub.
3. Oil Hydraulic Systems, S.R. Majumdar, McGraw Hill Pub



AR23 - B. Tech. -ME 1V Year | Semester

CONDITION MONITORING
(Professional Elective - V)

Subject Code: 23MEE453 L, T|]P|C

COURSE OBJECTIVES:
To provide knowledge on maintenance types and quality circle in maintenance.

To acquire knowledge on vibration analysis and fault diagnosis of mechanical systems
To understand various condition monitoring techniques such as thermography, oil wear and
debris analysis, ultrasonic testing.

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to
CO1: Develop suitable maintenance strategies to enhance system reliability.
Implement vibration data acquisition and signal processing techniques to all

coz: mechanical systems.

~ldentify faults such as imbalance, misalignment, looseness, resonance by using
COs: vibration measurements
cou- Develop an ability to interpret thermal images and predict machinery faults and using

oil and wear debris analysis
CO5: Investigate the mechanical systems and its condition by using ultrasonic monitoring

UNIT - |
Maintenance engineering: Quality circle in maintenance, maintenance types, breakdown,
corrective, opportunity, routine, preventive and predictive, condition based systems.

UNIT - 11

Vibration measurement and analysis: Transducers and mounting methods, data acquisition
using instrumentation recorders: data loggers, time domain signal analysis, orbit analysis, filters,
frequency domain analysis (narrow band FFT analysis), Nyquist criteria.

UNIT - 111

Fault diagnosis: Interpreting vibration measurements and signature analysis for common
machine faults, imbalance, misalignment, mechanical looseness, bearing and gear faults, faults in
induction motors, resonances, case studies, static and dynamic balancing and International
standards for vibration condition monitoring.



UNIT - IV

Thermography: Basics of infrared thermography, differences in equipment, specific wavelength
limitations, application of IR: electrical inspection, mechanical inspection, energy conversion.
Thermal imaging

Oil and wear debris analysis : Basis of oil analysis, monitoring condition of oil, lubricant
analysis, physicochemical properties, moisture, TAN & TBN, wear debris analysis, particle
counting, spectroscopy, uses and limitations, concept of ferrography and wear particle analysis.

UNIT -V

Ultrasonic testing: Ultrasonic monitoring: leak, crack, thickness — basics of ultrasonic
monitoring, ultrasonic theory, test taking philosophy, mathematics of ultrasound equipment and
transducers, Inspection parameters and calibration, immersion theory, equipment quality control,
flaw origins and inspection methods, UT procedure familiarization and study recommendations —
applications of ultrasound: air leaks, stream trap testing, bearing lubrication, electrical
inspection, case studies.

Text Books
1. Mechanical fault diagnosis and condition monitoring, R.A. Collacott, Springer

publications, 2011edition.
2. Machinery condition monitoring: Principles and practices by Mohanty Amiya Ranjan,
CRC press inc., 2014 edition.

Reference Books
1. Maintenance engineering handbook, Lindley R Higgins, Darrin J Wikoff, R. Keith

Mobley, McGraw Hill publications, eighth edition, 2014

2. Anintroduction to reliability and maintainability engineering, Charles E.Ebeling,
Waveland Press, Inc.; 3" edition, 2019

3. Vibration monitoring handbook, Coxmoor‘s machine & system conditioning monitoring,
Coxmoor publishing co, 1999
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POWER PLANT ENGINEERING
(Professional Elective - V)

Subject Code: 23MEE454 L, T|]P|C

COURSE OBJECTIVES:

Understand different types of power plants and their practical applications.

Explain the construction, working, and fundamental concepts of steam and gas turbine
power plants.

Acquire knowledge of power generation through hybrid systems..

Understand various types of hydro-electrical and Nuclear Power plants

Evaluate capital cost, operational cost, and general power distribution using power plant
economics

COURSE OUTCOMES:
Upon the completion of this course, the students will be able to

CO1:

COz2:

COa:

CO4:

COs:

Analyse various conventional and non-conventional energy sources, including solar,
wind, tidal, and direct energy conversion methods.

Explain the construction, operation, and key components of steam power plants,
including coal handling, combustion processes, and ash management systems.

Describe the working principles and auxiliary systems of diesel power plants, gas
turbines, and combined cycle power plants.

Evaluate the design, working principles, and operational safety of hydroelectric and
nuclear power plants, including reactor types and hybrid system integration.

Assess power plant economics and environmental considerations, including cost
analysis, load management, and pollution control strategies.

UNIT -1
Non-Conventional Sources: Utilization of Solar- Collectors- Principle of Working, Wind
Energy — types — HAWT, VAWT -Tidal Energy. Direct Energy Conversion: Solar energy,
Fuel cells, Thermo electric and Thermo ionic, MHD generation.

UNIT - 11
Steam Power Plant: Plant Layout, Working of different Circuits, Fuel and handling
equipment’s, types of coals, coal handling, choice of handling equipment, coal storage, and
Ash handling systems.
Combustion Process:— overfeed and underfeed fuel beds, traveling grate stokers, spreader



stokers, retort stokers, Dust collectors

UNIT -
Diesel Power Plant: Introduction — IC Engines, types, construction— Plant layout with
auxiliaries— fuel supply system, air starting equipment, lubrication and cooling system — super
charging.
Gas Turbine Plant: Introduction — classification - construction — Layout with auxiliaries —
Principle of working of closed and open cycle gas turbines. Combined cycle Power Plants.

UNIT - IV
Hydro Electric Power Plant: Water power — Hydrographs — storage and Pondage —
classification of dams and spill ways.
Combined operations of different power plants :Introduction, advantages of combined
working power plant, load division between power stations, storage type hydro-electric plant
in combination with steam plant, run-of-river plant in combination with steam plant.
Nuclear Power Station: Nuclear fuel — breeding and fertile materials — Nuclear reactor —
reactor operation. Types of Reactors, Pressurized water reactor, Boiling water reactor

UNIT -V
Power Plant Economics and Environmental Considerations: Definitions of connected
load, Maximum demand, demand factor, average load, load factor, diversity factor, load
curves, load duration curve.— related exercises. Capital cost, investment of fixed charges,
operating costs, general arrangement of power distribution, Analysis of Combustion gases,
Pollution; Types, Methods to Control.

Text Books
1. Power plant engineering, P. K. Nag, Tata McGraw-Hill Pub.
2. Power Plant Engineering, Manoj Kumar Gupta, PHI Pub.

Reference Books
1. Thermal Engineering, P. L. Ballaney, Khanna Pub.

2. A Text Book of Power Plant Engineering, R.K.Rajput, LaxmiPub
3. Thermodynamics, Spolding and Cole.
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ENTREPRENEURIAL DEVELOPMENT
(Open Elective - 11)
(Common to all Branches)

Subject Code: 230ET421 T
3 0 0
OBJECTIVES:
1. To develop an understanding on entrepreneur and entrepreneurship.
2. To have an understanding on nature and development of entrepreneurship in India
3. To provide steps to start an enterprise and project preparation.
4. To make Students gaining the knowledge about Governmental and Institutional support to

entrepreneurs.
5. To make the students familiar with e-entrepreneurship and functional areas of Managing
a venture in India
OUTCOME:

CO 1. Understand the concept of Entrepreneurship and demonstrate the ability to provide a
self analysis on Entrepreneurship qualities in the context of an Entrepreneurial career.

CO 2. Understanding Entrepreneurship Development programmes in India and contents for
training for Entrepreneurial competencies.

CO 3. Understand the steps to start MSME and develop well presented business plan that is
feasible for the student.

CO 4. Understanding the Govt. Policy and Institutional Support for Entrepreneurs in India.
CO 5. Understanding about e-Entrepreneurship and how to manage effectively the selected
Venture in India

UNIT 1:

Entrepreneur and Entrepreneurship: Nature and Scope of Business. Concept of Entrepreneur
& Entrepreneurship, characteristics of an Entrepreneur, types of Entrepreneurs, Entrepreneur.
Role of Entrepreneurship in Economic development. Ethics and social responsibility of an
entrepreneur. Future of Entrepreneurship in India.

UNIT 2:

Entrepreneurship Development in India: Emergence of entrepreneurial  class in India,
Environmental factors effecting entrepreneurship, local mobility of Entrepreneurs, Concept of
women entrepreneurship and rural entrepreneurship. Development of women Entrepreneurship,
problems and remedies of women Entrepreneurship. Entrepreneurship Development programme
(EDP) - need and objectives of EDPs, Designing Appropriate training programme for existing
and new entrepreneurs. Institutions supporting for EDP-EDII,NIESBUD, APITCO, NIMSME
and DIC.



UNIT 3:
Creating and starting the venture: Steps to start an MSME. Meaning of a project. Project
Identification- Sources of new Ideas, methods of generating ideas, creative problem solving, and
opportunity recognition. Project selection - meaning of project report (Business Plan) &
Formulation of a project report, Preparation of sample project report of any one product and
service.

UNIT 4 :

Government and Institutional support to Entrepreneurs: AP Industrial policy (2020-23) -
incentives and subsides, industrial estates, Technology Incubation Centre, Business Incubation
Centre, National Skill Development Corporation, AP Skill Development Corporation.
Institutional finance — sources of short term and long term capital including Venture capital. Role
of SIDBI, NSIC, EXIM Bank and commercial Banks, APSFC.

UNIT 5:

E-Entrepreneurship & Managing the venture. Concept of e-Entrepreneurship, Difference
between Entrepreneurship and e-Entrepreneurship, Purpose of Creating e-Entrepreneur, Essence
of e-Entrepreneurship, e-Business Ventures in different sectors. Managing the Venture-
Concepts of working capital management, Marketing management, Human Resource
management, Operations management and financial management Problems and prospects of
MSME in India. Profile of Entrepreneurs.

Text Books:

1. Dr.S.S.Khanka & Dr.C.B.Gupta Entrepreneurship and Small Business Management,
Eighth edition, Sultan Chand & Sons, 2022
2. Rajeev Roy: Entrepreneurship, Third edition, Oxford university press, New delhi,2021
3. Vasat Desai, The Dynamics of Entrepreneurial Development and Management, Eight
edition, Himalaya Publishing House, 2018
References:

1. H.Nandan: Fundamentals of Entrepreneurship, Third edition, PHI Learning, New Delhi,
2013

2. Robert D Hisrich, Michel P Peters, Dean A Sheperd, Sabyasachi Sinha, Entrepreneurship,
11 th edition, Mc Graw Hill India, 2020

3. Prasanna Chandra: Projects, 10 th Edition, Mc Graw Hill India,2023
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Subject Code: 230ET422

DIGITAL MARKETING
(Open Elective - 11)
(Common to all Branches)
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Course Objectives:
e To develop an understanding on the digital marketing.

e To make students gaining the knowledge and skills related to the area of search engine

e optimization (SEO).

e To make student understand Social Media Optimization (SMO).

e To develop an understanding on SEM (Search Engine Marketing) through AdWords.

e To familiarize the students with the Lead Management & Digital Marketing Practices with
e Hands on Experience

Course Outcomes:
After completion of the course the student will be able to

CO1.
CO 2.
CO 3.
CO 4.

CO5S.

UNIT -I:

Understand the concept on digital marketing.

Define and work on the concept on search engine optimization (SEO).

Describe the concept and work on Social Media Optimization (SMO).

Explain the idea and understand the practices on SEM (Search Engine
Marketing) through AdWords.

Justify the concepts and developments on Lead Management & Digital
Marketing.

Introduction to Digital Marketing: Digital Marketing- Importance -Digital Marketing
Platforms- Difference between Traditional Marketing and digital Marketing- Advantages of
Digital Marketing. Role and functions of a Digital Marketing Manager

Case Study: Analyze the change in ranking of your Web Promotion Page

. [Hands on Experience on the above tools are to be undertaken]

UNIT - 1I:

Search Engine Optimisation: Definition, Scope of SEO, On-page optimisation and Off Page
Optimisation, Report Preparation- Keywords, Titles, Meta Tags

Case Study: Analyse the impact of your Twitter Campaign. [Hands on Experience on the above
tools are to be undertaken]




UNIT —III:

Search Engine Marketing (SEM): SEM through AdWords, Keyword Selection, Create Text
Ads- CPC Bidding- Navigate Ad Words- SEM Metrics & Optimization

Case Study: Analyze the performance of your Facebook and Instagram Page 2. Analyze the
performance of your YouTube Video. [Hands on Experience on the above tools are to be
undertaken]

UNIT - IV:

Social Media Marketing: Definition, Importance, Role of SMM, Social Media Advertising,
Impact of Social Media. [Hands on Experience on the above tools are to be undertaken]

UNIT - V:
Social Media Optimization (SMO): Meaning and scope of SMO. Social Media Optimization of
Facebook- X — LinkedIn - Social Media Services Optimization

List of Cases and Analysis to be studied.

1. Digital Marketing Implementation in Business Scenario

2. Create the Digital Marketing Webpage

3. Conducting the Search Engine Optimization and Search Engine Marketing
4. Using Google Analytics to analyze website performance

5. Creating Promotional banner through Canva

6. Face book Promotion using banners

7. Creating YouTube Channel for Marketing

8. X Marketing

9. Instagram Marketing

TEXT BOOKS:

1. Gupta, Seema, Digital Marketing,3™ Edition, McGraw Hill Education, New York August
2022

2. Bhatia, by Punit Singh, Pearson, Fundamentals of Digital Marketing Second Edition
Pearson Paperback, 2019

REFERENCES:

1. Kaufman, I., & Horton, C. Digital marketing: Integrating strategy and tactics with values, a
guidebook for executives, managers, and students. Routledge. (2014).

2. Stokes, R. E-Marketing: The essential guide to digital marketing. Quirk eMarketing. 2022

3. Kamalesh K.Bajaj: Debjani Nag: E-commerce - The cutting edge of business, Tata Mc-Graw
Hill. 2023
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RENEWABLE ENERGY SOURCES
(Open Elective-11)

Subject Code: 230ET423 LI TIlPI|C

Course Objective:

e To outline the concept regarding solar radiation.

e To Outline the concept regarding the collection of solar energy and storage of solar energy

e To outline the concept regarding different types of wind mills.

e To outline the concept regarding different types of biomass digesters and geothermal energy
conversion.

e To Outline the concept regarding ocean energy conversion and to Outline the concept
regarding direct energy conversion

Course Outcomes:

After completion of this course the student can able to

CO1: Define and Understand different kind of solar radiation, different methods of collection of
solar energy and storage of solar energy.

CO2: Classify different types of wind mills.

COa3: Classify different types of biomass digesters and geothermal energy.

CO4: Classify different types of ocean energy extracting techniques.

CO5: Distinguish different kinds of direct energy conversion techniques.

UNIT-I

Principles of solar radiation: Role and potential of new and renewable source, the solar energy
option, the solar constant, extraterrestrial and terrestrial solar radiation, instruments for
measuring solar radiation. Solar energy collection, storage and applications: Flat plate and
concentrating collectors, Solar Applications- solar heating/cooling technique, solar distillation
and, photovoltaic energy conversion.

UNIT-II
Wind energy: Sources and potentials, block diagram, Types: horizontal and vertical axis
windmills. Types of generators and its parts.



UNIT-111
Biomass and Geothermal energy: Principles of Bio-Conversion, Anaerobic/aerobic digestion,
gas yield. Resources, types of wells, Open loop and closed loop energy conversion.

UNIT-1V
Ocean energy: OTEC, Principles utilization, setting of OTEC plants, Tidal and wave energy:
Potential and conversion techniques.

UNIT-V

Direct energy conversion (DEC): Need for DEC, principles of DEC. Thermoelectric
generators, seebeck, peltier and joul Thomson effects, MHD generators, principles, hall effect,
magnetic flux, principle of MHD, power generation with closed loop MHD systems.

TEXT BOOKS:
1. Non-Conventional Energy Sources /G.D. Rai
2. Renewable Energy Technologies /Ramesh & Kumar /Narosa

REFERENCE BOOKS:

1. Renewable energy resources/ Tiwari and Ghosal/ Narosa.
2. Non-Conventional Energy / Ashok V Desai /Wiley Eastern.
3. Non-Conventional Energy Systems / K Mittal /Wheeler

4. Solar Energy /Sukhame.
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IT Systems Management
(Open Elective-11)

Subject Code: 230ET424 L | T|] P |C

Course Objectives:

Provides extensive theoretical knowledge of IT infrastructure.
Enhances the student's computing environment knowledge.
Provides broad based knowledge of IT System management.
Develops management skills required for a business environment.

Builds upon the essential core Network Security and storage management with greater
emphasis.

Course Outcomes:

CO 1. Describe the business value and processes of ICT services in an organization and apply
that knowledge and skill with initiative to a workplace scenario.

CO 2. Analyze and evaluate the impact of new and current ICT services to an organization.
Describe E-Commerce.

CO 3.Enhance how effective IT Infrastructure Management requires strategic planning with
alignment from both the IT and business perspectives in an organization.

CO 4.Evaluate The Characteristics of the network Security that affect user operations.

CO 5. Demonstrate, track, and maintain data and data resources and recent trends in IT.

unit-1

IT Infrastructure Overview: Infrastructure management activities, Evolutions of Systems since
1960s (Mainframes-to-Midrange-to-PCs-to-Client-server computing-to-new age systems) and
their Management, growth of internet, current business demands and IT systems issues,
complexity of today's computing environment.

Unit-II

Software Management: SDLC, The Waterfall Model, Advantages, Disadvantages, Agile
Model, Conventional Software Management performance, Software Economics.

Emerging Trends in IT: Introduction, E-Commerce, Electronic Data Interchange.

Unit-111

Current computing environment: Complexity of current computing, multiple technologies,
Common tasks in IT system management, approaches for organization IT management systems
context diagram, patterns for IT system Management,

IT system Management: Service level management, Financial Management, Capacity
Management, availability management.



Unit-1vV

Security Management: Computer Security, Internet Security, Physical Security, Identity
Management, Access control System, Intrusion Detection, Public Key Cryptography Principles,
Algorithms: RSA.

Unit-v

Storage Management: Types of Storage management, Benefits of storage management,
backups, Archive, Recovery, Disaster recovery. Space management, Hierarchical storage
management.

Text Books:
1. Phalguni Gupta, IT Infrastructure & its Management, Tata McGraw-Hill Education, 2009.
2. Walker Royce, Software Project Management, Pearson Education, 2021.

Reference Books:

1. Ivanka Menken, ITIL V3 Foundation Certification Exam Preparation Course in a Book for
Passing the ITIL V3 Foundation Exam, Second Edition (The Art of Service), 20009.

2. Van Haren, Passing the ITIL Foundation, Van Haren Publishing, 2011.

3. Service Level Agreements: A Legal and Practical Guide, by Jimmy Desai, Publishing
2010.

4. Schiesser, rich, IT Systems Management, Pearson Education, 2019.

Reference Links:

1. https://www.geeksforgeeks.org/storagemanagement/
2. https://www.geeksforgeeks.org/securitymanagement/
3. https://www.techtarget.com/


https://www.techtarget.com/
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ENVIRONMENTAL IMPACT ASSESSMENT
(Open Elective - 11)

Subject Code: 230ET425 L{T|P|C

Course Objectives:
This Course is intended to build the following objectives:
1. To understand basic concepts of EIA
2. To study different methodologies of EIA
3. To appreciate the significance of ecosystem and environmental protection
4. To prepare environmental audit reports
5. To understand the legal and regulatory compliance and prepare the EIA reports

Course Outcomes:

After studying the course, the student able to:

CO 1. Determine and demonstrate the environment and developmental issues to the public
effectively.

CO 2. Assess and evaluate the key EIA methodologies and generate the data.

CO 3. Assess and diagnose the impact of developmental activities on ecosystems.

CO 4. Demonstrate environmental audit protocols to conduct on-site audit for the generation
of reports.

CO 5. Demonstrate the environmental and legal compliance suitable for the developmental
activities and generate comprehensive EIA reports to different developmental
activities.

Unit-1

Basic Concepts of EIA: History and guiding principles of EIA-EIA Process-types of EIA-Initial
Environmental Evaluation (IEE)-elements of EIA-factors affecting EIA during impact evaluation
and analysis-preparation of environmental base maps and importance-classification of
environmental parameters.

Unit-2

EIA Methodologies: Introduction-criteria for the selection of EIA methodology-EIA Methods:
Ad-hoc method-matrix method-networks Method-Environmental Media Quality Index method
(EMQIM)-overlay method-cost/benefit analysis.

Unit-3

Ecosystems Assessment: Assessment of Ecosystems-Assessment of impact of development
activities on vegetation and wildlife, mitigation-causes and effects of deforestation-
environmental impacts of deforestation.



Unit-4

Environmental Auditing: Environmental audit definition-objectives of environmental audit-
types of environmental audit-audit protocol-stages of environmental audit-onsite audit activities-
post audit activities-evaluation of audit data and preparation of audit report.

Unit-5

Environmental Legislations: Environmental Legislations introduction-The Environmental
(Protection) Act-1986-The Water (Prevention and Control of Pollution) Act-1974-The Air
(Prevention and Control of Pollution) Act-1981-The Motor Vehicles Act-1988-The Wildlife
(Protection) Act-1972.

EIA Report Writing: Introduction - Case studies and preparation of Environmental Impact
Assessment (EIA) statement report for coal mining activities — chemical industries — Thermal
power plants.

Text Books:
1. Environmental Science and Engineering by Suresh K. Dhameja, S. K. Kataria& Sons
Publications (Recent addition), New Delhi.
2. Environmental Impact Assessment Methodologies by Y. Anjaneyulu, B. S. Publications
(Recent addition), Sultan Bazar, Kakinada.

Reference Books:
1. Environmental Pollution and Control by Dr. H. S. Bhatia, Galgotia Publications (P) Ltd.,
New Delhi (Recent addition).
2. Environmental Science and Engineering by J. Glynn and Gary W. Hein Ke, Prentice Hall
Publishers (Recent addition).
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CYBER CRIME AND LAW PROTECTION

(Open Elective - 11)
(Common to all Branches)

Subject Code: 230ET426

Prerequisite: Basic knowledge of computer networks, IT concepts, and analytical reasoning.

Course Objectives:

Understand the fundamental concepts of cyber crime, including its types and impacts.
Explore the national and state-level legal frameworks for cyber security in India.
Learn about cyber crime investigation techniques and digital forensics.

Develop an understanding of ethical hacking and preventive cyber security measures.
Analyze real-world case studies to apply theoretical knowledge practically.

grwdE

Course Outcomes:
By the end of this course, students will be able to:

CO 1. Differentiate between types of cyber crime and identify their root causes.

CO 2. Analyze and apply national and state-level provisions under Indian cyber laws.

CO 3. Utilize digital forensic tools and techniques for cyber crime investigation.

CO 4. Implement ethical hacking and cyber security measures in practice.

CO 5. Critically evaluate real-world cyber crime cases and emerging cyber security trends.

Unit I: Introduction to Cyber Crime

Overview of Cyber Crime and Cyber Law, Evolution of Cyber Crimes, Types of Cyber Crimes, Cyber
Crime vs. Traditional Crime, Classification of Cyber Crimes: Individuals, Property, Government,
Society, Causes and Motivations Behind Cyber Crimes.

Unit Il: National and State Legal Frameworks for Cyber Security

« National Laws:
Information Technology Act, 2000, Amendments to IT Act, Cyber Crimes under Indian Penal
Code (IPC), National Cyber Security Policy, 2013, Data Protection Bill in India, Intellectual
Property Rights in Cyberspace, Jurisdiction and Legal Challenges in Indian Cyber Law.

« State Laws:
Andhra Pradesh Cyber Security Policy, Andhra Pradesh Data Protection and Governance
Policies, Initiatives for Reducing Cyber Crimes in Andhra Pradesh, State-specific Data
Protection Rules and Regulations.

Unit I11: Cyber Crime Investigation and Digital Forensics
Fundamentals of Cyber Crime Investigation, Digital Forensics Process, Digital Evidence Collection,
Chain of Custody and Evidence Preservation, Disk Imaging and Memory Analysis, Forensic Tools:



Network Analysis and Disk Imaging, Challenges in Cyber Crime Investigation.

Unit IV: Cyber Security Measures and Ethical Hacking

Basics of Cyber Security: Threats, Vulnerabilities, and Attacks, Cyber Security Strategies: Prevention,
Detection, Response, Role of Encryption and Authentication, Ethical Hacking: Concepts, Phases, Tools

and Techniques, Legal and Ethical Boundaries in Cyber Space.

Unit V: Emerging Trends and Case Studies in Cyber Law

Landmark Cases in Cyber Crime and Cyber Law (Indian and International), Cyber Warfare and Cyber
Terrorism, Data Privacy Laws: GDPR and Data Protection Bill in India, State-Level Privacy Initiatives
in Andhra Pradesh, Emerging Threats: 10T Security, Al in Cyber Security, Future of Cyber Crime and

Cyber Law.

Textbooks

1.

Singer, P. W., & Friedman, A. (2014). Cyber security and Cyber war: What Everyone Needs
to Know. Oxford University Press. ISBN: 978-0199918119

2. Duggal,P.(2023).CyberLaw.LexisNexis.ISBN:978-8196241070

3. Casey, E. (2011). Digital Evidence and Computer Crime. Academic Press. ISBN: 978-
0123742681

4. Chawki, M., Wahab, M. S., & Abbasi, A. (2011). The Law of Cybercrimes and Their
Investigations. CRC Press. ISBN: 978-1439851577

ReferenceBooks

1. Britz, M. T. (2013). Computer Forensics and Cyber Crime: An Introduction. Pearson. ISBN:
978-0132677714

2. Tikk, E., Kaska, K., & Vihul, L. (2013). Introduction to Cyber-Warfare: A Multidisciplinary
Approach. Syngress. ISBN: 978-0124078147

3. Akhgar, B., & Brewster, B. (2012). Cyberlaw: The Law of the Internet and Information
Technology. Pearson. ISBN: 978-0132560870

4. Matwyshyn, A. M. (2009). Privacy, Security, and Information Management: An Overview.
Van Haren Publishing. ISBN: 978-9087535403

MOOC:
1. https://datalawonline.co.uk/cpd-courses/cyber-crime/cyber-crime-essentials

https://onlinecourses.swayam?.ac.in/cec23_Iw01/prev



