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L et | -
Yo

1 Year - 1 SEMESTER

S1. Course Subjects L T P | Credits
No Code
1 BS1101 | Mathematics — I 3 0 0 3
2 B51102 | Mathematics — 11 3 0 0 3
3 BS1110 | Engineering Chermstry 3 0 0 3
4 E51101 | Programmung for Problem Solving Using C k) 0 0 3
5 ES1104 | Engineering Mechamcs 3 0 0 3
f HS51102 | Enghsh Lab 0 0 2 1
T B51111 | Eagineering Chemistey Laboratosy 0l 0 3 1.5
8 ES1102 | Programmung for Problem Solving Usimg C Lab 0 0 3 1.5
? MCTIOT | Environmental Science 3 0 0 0
Total Credits 18 0 5 19
I Year - Il SEMESTER
S1. Course Subjects L T | P | Credits
No Code
1 H51201 | English 3 0|10 3
2 BS1203 | Mathematics — 111 3 0|10 3
3 BS1208 | Engineering Physics 1 0|10 3
4 E51206 | Basic Electrical & Electncal Engmneering 3 0 [ 0 3
5 E51203 | Engineering Drawing I 0|3 25
f H51203 | Commumcation Skills Lab 0 0 7 1
7 B51209 | Engineering Physics Lab 0 0|3 1.5
8 ES1208 | Electrical and Electronics Engineering lab 1] 0 3 1.5
9 ES1220 | Engineering Workshop & 1T Workshop 0 o1z 1.5
10 PR1201 | Engineering Exploration Project 0 0 3 1
Total Credits 13 b |16 21
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II Year - 1 Semester

€ oumse Subjects L |T |P | Credits
ME 2101 Metallurgy & Matenals Science 3 0 0 3
ME 2102 Mechanics of Sohds i 0 0 3
ME 2103 Thermodynamics 3 0 0 3
ME 2104 Flnd Mechames & Hydrauhic Machmmes 3 0 0 3
AU 2101 Basic elements of Automobile Chassis 3 0 0 3
ME 2105 Computer Auded Engineering Practice 3 0 0 3
AU 2102 Automotive Components lab 0 0 3 1.5
ME 2106 Mechanics of Sohds & Metallurgy Lab 0 0 i 1.5
MC 2101 Congtitution of India 0 0 { 0
Total Credits 18 1
Il Year - 1l Semester
{é[_,':;:e Subjects L T P Credits
ME 2207 | Kinematwics of Machinery 3 0 0 3
ME 2208 | Applied Thermodynames 3 0 0 3
AU2203 | Automotive Engines 3 0 0 3
ME 2208 | Production Technology 3 0 0 3
AU 224 Automotive Electrical and Electromes 3 0 0 3
Al 2205 Automobile Assembly Drawing 1 0 0 2
ME 2210 | Thermal Engineering Lab 0 0 3 1.5
ME 2211 Fluid Mechanics & Hydraulic Machines lab 0 0 3 1.5
MC 2202 | Essence of Indian Traditional Knowledge 3 0 0 0
Total Credits 20
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I Year - 1 Semester

. [“:d":* Subjects L| T| P Credits
ME 3112 | Dynarmucs of Machinery 3 0 0 3
AU 3106 | Fuels and Combustion 3 0 0 3
AU 3107 | Automotive Components Design 3 0 0 3
EC 3101 | Micro Processors and Mcro Controllers 3 0 0 3
ME 3113 | Machine Tools & Metrology 3 0 0 3
AL 308 [ Automolive Engines & Fuels Lab 3 0 0 1.5
EC 3102 | Micro Processors and Micro Controllers Lab | 0 0 3 1
ME 3114 | Production Technology Lab 0 0 3 1
MC 3103 | IPR & Patents 3 0 0 0

PROJ 3101 | Sodmally Relevant Project 0 0 3 1
Total Credits 19.5
11 Year- Il Semester
¢ ot Subjects L |T | P | Credits
ME 3215 |Heat Transfer 3 0 0 3
AU 3209 | Electrical Vehicles & Hybrid Technology 3 0 0 3
AU 3210 [ Automotive Chassis Design 3 0 0 3
AU 3211 [ Automotive Pollution and Conirol 3 0 0 3
OPEN ELECTIVE(offered to other
students)
AUOE 01 1 Basic Automobile Engineering
AUOE 02 2. Automaiive Maintenance and Safety
AUOE 03 3. Automotive Emisswons and Effects 3 0 0 3
ALT3212 | Automotive Electrical And Electronics Lab 0 0 3 1.5
ME 3216 | Metrology & Machine Tools Lab 0 0 3 1.5
AU 3213 | Auto Scanming & Vehicle Testing Lab 0 0 3 1.5
FROJ 3202 Summer Internship/Skill Development 0 ]{:':::_ 1
MC 3204 | Professional Ethics & Human Values 0 3 0 0
Total Credits 20.5
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IV Year - | Semester

Course Subjects L T P | Credits
Code
ME4117 Industrial Engmeermg & Management 3 0 ] ]
AU 4114 | Velicle Dynamics 3 0 ]
AU 4115 | Velicle Body Engmeerng 3 0 ]
AU 4116 | Alternative Energy sources for Automobiles 3 1] ]
Elective 1
ME 4118 | 1.CAD/CAM
AT 4117 | 2. Two and Three Wheelers
AU 4118 | 3. Automotive Aerodynamics s 0 3
ME 4119 | 4. Fmnite Element Methods
AU 4119 | 5. Vehicle Infotronics
Elegiive 11
ME 4120 | 1. Mlechatromics
ME 4121 | 2. Cpmputational Flnd Dynamucs 3 0 b 3
ME 4122 | 3. Cpndimion Monitormg
ME 4123 | 4. Managerial Economics and finamcial analysis
C54101 | 5. Inermerof Tmmgs
AU 4120 | Velicle Design and simulatwon Lab
PROJ 4103 | Project | ] 0 [}
Total Credits 19
I'V Year - 11 Semester
Course Subjects L T r Credits
Code
AlT422] Moise, Vibrations and Harshness 3 ] 0
AL 4222 Wehicle Maintenance 3 ] 0
Al 4223 Certification and Homologation 3 0 0
Elective 111
AU424 | 1 Automotive Safety
AU422S |3 Automotive HVAC
AUA226 | 3 Special Purpose Vehicles 3|0 0 3
PROJ 4204 | Project 11 ] 0 12
Total Credits 20

Total Course Credits— 40+41 + 40+ 39 = 160

» FirStHa"kE r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

I Year -1 Semester

=
Pl

Mathematics-1 (BS1101)
(Common to all Branch’™s for 1 Year B. Tech)

Course Objectives:
¢ This course will illuminate the students in the concepis of calculus.
¢ To enlighten the learners in the concept of differential equations and multivariable caleulus.

e To equp the students with standard concepts and tools at an mtermediate to advanced level
mathematics to develop the confidence and ability among the students to handle various real world

problems ai e AppCATOTE:

Course Outcomes: At the end of the course, the student will be able to

» utilize meap value theorems to real life problems (L3)

e solve the differential equations related to various engineering fields (L3

» familiarize with functions of several variables which is useful in optimization (L3)
o Apply double integranon techmaques in evaluahng areas bounded by region (L3)
¢ students will also learn important tools of caleulus in higher dimensions. Students will become

familiar with 2- dimensional and 3=dimensional coordinate systems (L5 )

UNIT I: Sequences, Series and Mean value theorems: (1D hrs)

Sequences and Senes: Convergences and divergence — Rano test — Comparison tests — Integral test —
Cauchy’s root test — Alternate senes — Leibnitz’s rule.

Mean Value Theorems (without proofs): Rolle’s Theorem — Lagrange’s mean value theorem — Cauchy’s
mean value theorem — Taylor™s and Maclaurin’s theorems with remainders.

UNIT II: Differential equations of first order and first degree: (10 hrs)

Linear differential equations — Bernoulli’s equations — Exact equations and eguations reducible to exact
form.

Applications: Newton's Law of cooling — Law of natural growth and decay — Orthogonal trajectories —
Electrical circuns.
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UNIT III: Linear differential equations of higher order: (10 hrs)

Non-homogeneous equations of higher order with constant coefficients — with non-homogeneous term of
the type e, sin ax, cos ax, polynomials in X% ¢ V(x) and x"V(x) — Method of Variation of parameters.
Apphications: LCR circuit, Simple Harmome motion

UNIT I'V: Partial differentiation: (10 hrs)
Introduction — Homogeneous function — Euler’s theorem — Total derivative — Chain rule — Jacobian —
Functional dependence — Taylor’s and Mc Laurent’s series expansion of functions of two variables.

Applications: Maxima and Mimma of functions of two variables without constraints and Lagrange’s
method (with constramis).

UNIT V: Multiple integrals: (8 hrs)

Double and Triple|integrals — Change of order of integration — Change of variablgs.
Applications: Finding Areas and Volumes.

Text Books:

1. B.S.Grewal, Higher Engmeering Mathematics, 43 Editon, Khanna Publishers.
2. B. V. Ramana, Higher Engmineering Mathematws, 2007 Edition, Tata Mc. Graw Hill Education.

Reference Books:
1. Erwia Kreyszig, Advanced Engineering Mathematics, 10® Edition, Wiley-India.
2. Joel Hass, Christopher Heil and Maurice D. Weir, Thomas calculus, 14" Edition, Pearson.
3. Lawrence Turyn, Advanced Engineering Mathematics, CRC Press, 2013.
4. Srimantha Pal, S C Bhunia, Engineering Mathematics, Oxford University Press.
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L T r|C
I Year - 1 Semester 3 il "E
MATHEMATICS - II (BS1102)
{(Common to all Branchs for 1 Year B. Tech)
Course Objectives:
To instruct the concept of Matrices in solving linear algebraic equations
To elucidate the different numerical methods to solve nonlinear algebraic equations

To disseminate the use of different numerical techniques for carrying out

mathematics to develop the confidence and ability among the students to
problems and ther applications.
Course Outcomes: At the end of the course, the student will be able 1o

numerical integration.

To equp the students with standard concepts and tools at an intermedate o advanced level

handle varwous real world

» develop the use of matrix algebra techniques that is needed by engineers |
(L&)

for practical applications

# solve systgm of linear algebraic equations using Gauss elimination, Gauss Jordan, Gauss Seadel

(L3)

o evaluate approximating the roots of polvnomial and transcendenta

equations by different

algorithms (L5)
¢ apply Newton's forward & backward mnterpolation and Lagrange’s
unequal intervals (L3)

formulae for equal and

» apply different algorithms for approximating the solutons of ordinary differential equations to its

analytical computatwons (L3)
Unit I: Solving svstems of linear equations, Eigen values and Eigen vectors:

Rank of a matrix by echelon form and normal form — Solving system of

(10 hrs)

homogeneous and non-

homogeneous equations linear ‘equations — Gauss Elimination for solving system of equations — Eigen

values and Eigen vectors and their properties.

Unit-1I: Cayley-Hamilton theorem and Quadratic forms:

(10 hrs)

Cayley-Hamilton theorem {without proof) — Finding mnverse and power of a matrix by Cayley-Hamilton
theorem — Reduction to Diagonal form — Quadratic forms and nature of the quadratic forms — Reduction

of quadratic form to canomical forms by orthogonal transformation.

Smgular values of a matrix, singular value decomposition (Ref. Book — 1).
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UNIT I Dterative methods: (B hrs)

Introduction — Bisection method — Secant method — Method of false position — lteration method —
Newton-Raphson method (One vanable and simultaneous Equatwons) — Jacob and Gauss-5ewdel methods
for solving system of equations.

UNIT IV: Interpolation: (10 hrs)

Introduction — Errors in polynomial interpolation — Finite differences — Forward differences — Backward
differences — Central differences — Relations between operators — Newton's forward and backward
formulae for interpolation — Interpolation with unequal intervals — Lagrange’s interpolation formula —
Newton's divide difference formula.

UNIT V: Numerigal integration and solution ol ardinary differential equatigns: (10 hrs)

Trapezoidal rule { Simpson™s 1/3*  and 3/8% rule — Solution of ordinary |differential equations by
Taylor's series — Ricard’s method of successive approximations — Euler’s methdd — Runge-Kuita method
{second and fourtl order).

Text Books:

1. B.S. Grewal, Higher Engmeering Mathematics, 43 Edition, Khanna Publishers.
1. B. V. Ramana, Higher Engineering Mathematscs, 2007 Edition, Tata Mc. Graw Hill Education.

Reference Books:
1. David Poole, Linear Algebra< A modern introduction, 4™ Edition, Cengage.

2, Steven . Chapra, Applied Numerical Methods with MATLAB for Engineening and Science,
Tata Mc. Graw Hill Education.

3. M. K. Jain, 5. R. K, Ivengar and R. K. Jain, Numerical Methods for Scientific and Engineering
Computanion, New Age International Publications.

4. Lawrence Turyn, Advanced Engineenng Mathematics, CRC Press.
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I Year - I Semester

ENGINEERING CHEMISTRY (BS1110)

Knowledge of basic concepts of Chemistry for Engineering students will help them as professional
engmeers later in design and matenal selection, as well as utithzing the avanlable resources.

Learning (Mbjectives:

¢ Importance of usage of plastics in household appliances and composites (FRP) in aerospace and
automotive industnes.

o  Ouiline the basics for the construction of electrochemical cells, batteries and fuel cells. Understand
the mechanism of corrosion and how it can be prevented.
Express thg | T T
excellent epgmeering properties.
Classify apd discuss the matenals used m major industnies ke ste¢l industry, metallurgical
ndustries (and construction mdustries and electrical equipment mpanufacturing industries.
Lubricatong 15 also summarized.

¢ Relate the need of Tuels as a source of energy To-any indusiry, paricularly industries hike thermal
power statwons, steel industry, fertilizer industry etc., and hence ntroduced.

e Explain the importance and usage of water-as basic material in almost all the industries; imterpret
drawbacks of steam boilers and also how portable water is supplied for drinking purposes.

e mtroduced: which have

UNIT I: POLYMER TECHNOLOGY

Polymerisation:- Introduction-methods of polymerization (emulsion and suspension)-physical and
mechamcal properties.
Plastics: Compounding-fabrication (compression, mjection, blown film, extrusion) - preparation,
properties and applications-of PVC, polycarbonates and Bakelite-mention some examples of plastic
materials used in electronic gadgets, recycling of e-plastic waste.
Elastomers:- Natural rubber-drawbacks-vulcanization-preparation, propertes and applications of
syntheti: rubbers (Buna 5, thiokol and polyurethanes).
Compaosite materials: Fiber remforced plastics-conducting  polymers-biodegradable  polymers-
bropolymers-bomedical polymers.
Learning Outcomes: Af the end of this unit, the students will be able to

¢  Outline the properties of polymers and various additives added and different methods of forming

plaste materals.

» Explain the preparation, properties and applications of some plastic materials.

e Interpret the mechanism of conduction in conducting polymers .

o  [iscuss natural and synthetic rubbers and ther apphcations.

UNIT II: ELECTROCHEMICAL CELLS AND CORROSION
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Single electrode potential-Electrochemical series and uses of series-standard hydrogen electrode, calomel
electrode-concentration cell-construction of glass electrode-Batteries: Dry cell, Ni-Cd cells, Ni-Metal
hydnde cells, Li won battery, zinc ar cells—Fuel cells: H:-0:, CH:0H-0:. phosphoric acid, molien
carbonate.

Corrosion:-Definition-theories of corrosion  (chemical and electrochemical)-galvanic corrosion,
differential aeration corrosion, stress corrosion, waterline cormoswn-passivity of metals-galvanic series-
factors influencing rate of corrosion-corrosion control (proper designing, cathodic protection)-Protective
coatings: Surface preparation, cathodic and anodic coatings, electroplating, electroless plating (mickel).
Paints (constituents, functions, special paints).

Learning Outcomes: Af the end of this unit, the students will be able to
¢ Explain the theory of construction of battery and fuel cells.
e Cafegorize the reasons for corrosion and study some methods of corrosion control.

UMNIT INL: CHEMISTRY OF MATERIALS
Part- A:

Nano materials:-Introducton-sol-gel method-charactergation by BET SEM and TEM methods-
applications of graphene-carbon nanotubes and fullerenes:Types, preparation and applications

Thermal analysis fechnigues: Instrumentation and-applications of thermogravimetric analysis (TGA),
differential thermal analysis (DTA), differential scanning calorimetry (DSC).

Part-B:

Refractories: - Definition, classificarion, properties (refractoriness, refractoriness under load, porosity and
thermal spalling), failure of refractones.

Lubricants: - Definition, mecharism of lubricants and properties (definition and importance).

Cemeni: - Constituents, manufacturing, parameters to characterze the clinker formation: lime saturation
factor (LSF), silica ratio (SR) and alumina ratio (AR), chemistry of setting and hardening, deterioration of
cement.

Learning Outcomes: Af the end of this unit, the studenis will be able fo

o  Ouiline the awareness of materials like nanomaterials and fullerenes and their uses.
« Explain the techniques that detect and measure changes of state of reaction.
o [lfustrate the commonly used industrial materials.
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UNIT IV: FUELS

Introduction-calorific value-HCV and LCV-problems using Dulong’s formula-proximate and ultimate
analysis of coal sample-significance of these analyses-problems-Petroleum (refining-cracking)-Synthetic
petrol (Fischer Tropsch and Bergms )-petrol knocking-diesel knocking-octane and cetane ratings-anti-
knock agents-Introduction to aliernative fuels (Bio-diesel, ethanol, methanol, Natural gas, LPG, CNG)-
Flue gas analysis by Orsat apparatus-Rocket fuels.

Learning Qutcomes: Af the end of this unit, the stndents will be able to
o Differentiate petroleum, petrol, synthenic petrol and have knowledge how they are produced.
»  Study alternate fuels.
e _Analyse flue gases.

UNIT V: WATER TECHNOLOGY

Hardness of water-determination of hardness by complexometric method-boiler troubles (priming and
foaming, scale fofmatwon, boiler corrosion, caustic embrittlement)-internal tregtments-sofienmg of hard
water (zeohte esss and related sums, on exchange process)-treatment of indpstrial waste water

Portable water its specifications-steps involved in purification of water{chlorination, break point
chlorination-reverde osmosis and electro dialysis.

Learning Outcomes: Af the end of this unit, the stidents will be able fo
o Explain the impurities present in raw water, problems associated with them and how to avosd them
are understood.

Standard Books:

1. Engmeering Chemistry by Jain and Jain; Dhanpat Rai Publicating Co. Latest edition

2. Engmeering Chemistry by Shikha Agarwal; Cambridge University Press, 2019 edition.

3. A text book of engineering Chemisiry by 5. 5. Dara; 8. Chand & Co Lid., Latest Edition
Engineering Chemistry by Shashi Chawla; Dhanpat Rai Publicating Co. Latest edition
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d

I Year - 1 Semester L T
3 ]

FROGRAMMING FOR PROBLEM SOLVING USING C (ES1101)

=
Lad

COURSE OBJECTIVES:
The objectives of Programming for Problem Solving Using C are
1) To learn about the computer systems, computing environmenis, developing of a computer program
and Structure of a C Program
2} To gamn knowledge of the operators, selection, control statements and repetition i C
3) To learn about the design concepts of arrays, strings, enumerated structure and umon types. To
learn about ther usage.
4) To assimilate about pointers, dynamic memory allocation and know the significance of
Preprocess
5) To assimilgte about File 'O and significance of functions
UNIT I
Introduction to
Integers, Stormng
Introduction to
Input/output, Prograrmmmm ; ;
Structure of a C E‘rngram Exprehmm Prﬁ:EdE'm:E and Asf.m:mtmw Sude Effects, Evaluating
Expressions, Tyvpe Conversion Statements, Smmple Programs, Command Line Argumenis.

UNIT I

Bitwise Operators: Exact Size Integer Types, Logical Bitwise Operators, Shift Operators.

Selection & Making Decisions: Logeal Data and Operators, Two Way Selection, Multiway Selection,
More Standard Functions

Repetition: Concept of Loop, Pretest and Post-test Loops, Initialization and Updating, Event and Counter
Controlled Loops, Loops in C, Other Statements Related to Looping, Looping Applications, Programming
Examples

UNIT I

Arrays: Concepts, Usmg Armay m C, Arrav Applecation, Two Dimensional Arays, Multidimensional
Arrays, Programming Example — Calculate Averages

Strings: Siring Concepts, C String, Siring Input / Output Functions, Arrays of Sirings, Siring
Mamipulation Functions String/ Data Conversion, A Programming Example — Morse Code

Enumerated, Structure, and Union: The Type Defntwon (Type def), Enumerated Types, Structure,
Unions, and Programmumg Apphcation
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UNIT IV

Pointers: Introduction, Pomters to pomnters, Compatibality, L value and R value

Pointer Applications: Arrays, and Pomnters, Pomter Arthmetx and Arravs, Memory Allocation Function,
Array of Pomnters, Programming Application

Processor Commands: Processor Commands

UNITV

Functions: Designing, Structured Programs, Function in C, User Defined Funciions, Inter-Function
Commumcation, Standard Functions, Passing Armay to Functions, Passing Pomters to Functions,
Recursion

Text Input / Output: Files, Streams, Standard Library Input /| Ouwtput Functions, Formattng Input /
Output Functions, Character Input / Output Functions

Binary Input / Qutput: Text versus Binary Streams, Standard Library, Functions for Files, Converting

File Type.

TEXT BOOKS:

1. Programming for Problem Solving, Behrouz A. Forouzan, Richard F.Giljerg, CENGAGE
2. The C Programming Language. Brian W.Kermighan, Denms M. Ritchie, Pe, Pearson

REFERENCES:

1. Computer Fundamentals and Programming, Sumithabha Das, Mc Graw Hill
2. Programming in C, Ashok N. Kamthane, _Amit Kamthane, Pearson
3. Computer Fundamentals and Programmng in C, Pradip Dey, Manas Ghosh, OXFORD

COURSE OUTCOMES:

Upon the completion of the course the student will learn
1} To write algorithms and to-draw flowcharts for solving problems
2) To convert flowchartsflgorithms to C Programs, compile and debug programs
3) To use different operators, data types and write programs that use two-way' mulii-way selection
4) To select the best loop construct for a given problem
5) To design and implement programs to analyze the different pomter applications
6) To decompose a problem into functions and to develop modular reusable code
T) To apply File 'O operations
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I Year - I Semester

ENGINEERING MECHANICS (ES1104)

Objectives: The students completing this course are expected to understand the concepts of forces and its
resolution in different planes, resultant of force system, Forces acting on a body, their free body diagrams
using graphical methods. They are required to understand the concepis of centre of gravity and moments
of inertia and their application, Analysis of frames and trusses, different types of motion, friction and
application of work - energy method.

UNIT -1

Objectives: The
application.

Introduction to Engg. Mechames — Basic Concepis.
Systems of Foreep: Coplanar Concurrent Forces — Components in Space — Respiltant — Moment of Force
and its Application — Couples and Resultant of Force Systems.
Friction: Introducfion, imiting friction and impending motion; coulomb’s laws pf dry friction, coefficient
of friction, cone of fricton

jon, direction and its

UNIT II

Objectives: The students are to be exposed to application of free body diagrams. Solution to
problems using graphical methods and law of triangle of forces.

Equilibrium of Systems of Forces: Free-Body Diagrams, , Lami’s Theorm, Equations of Equilibrium of
Coplanar Systems, Graphical method forthe equilibrium, Trnangle law of forces, converse of the law of
polygon of forces condition of equilibrium, Equations of Equilibrium for Spatil System of forces,
Numerical examples on spatial system of forces using vector approach, Analysis of plane trusses.

UNIT - 111

Objectives : The students are to be exposed to concepts of centre of gravity. The students are to be
exposed to concepts of moment of inertia and polar moment of inertia including transfer methods
and their applications.

Centroid: Centroids of simple figures { from basic principles) — Centroids of Composite Figures

Centre of Gravity: Centre of gravity of simple body (from basic principles), centre of gravity of
composite bodws, 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, mass moment of
mertia of composite bodies.

UNIT -1V
Objectives: The students are to be exposed to motion in straight line and in curvilinear paths, its
velocity and acceleration computation and methods of representing plane motion.
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Rectilinear and Curvilinear motion of a particle: Kinematiwcs and Kmetics- Work Energy method and
apphcations to particle motion- Impulse momentum method.

UNIT-V

Objectives: The students are to be exposed to rigid motion Kinematics and Kinetics

Rigid body Motion: Kinematics and kinetics of translation, Rotation about fixed axis and plane motwon,
Work Energy method and Impulse momentum method.

TEXT BOOK:

1.

Engg. Mechanics - 5. Timoshenko & D.H.Young., 4 Edn - , Mc Graw Hill publications.

Course oulcomes:

1.

2.

The student should be able to draw free body diagrams for FBDs for particles and rigid bodies in
plane and space and problems to solve the unknown forces, onentations and geometric parameters.
He should be able to determine centroid for lines, areas and center of gravity for volumes and their
composites.
He should be able to determine area and mass movement of inertia for composite sections

He should|be able to analyze motion of particles and rigid bodies and apply the principles of
moton, wark energy and impulse — momentum.
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I Year - I semester

==
= |
b |
~

ENGLISH LAB (HS1102)

UNIT I:
Vowels, Consonants, Pronunciaton, Phonetic Transcription

UNIT 11:

Past tense markers, word stress-di-syllabic words, Poly-Syllabic words

LNIT HII:

Rhythm & Intonates
UNIT IV:

Contrastive Stress | Homographs)

UNIT V:

Word Stress: Weak and Strong forms
Stress mn compound words

References books:

Infotech English, Maruthi Publicawonis. (with Compact Disc).

Exercises m Spoken English Part 1.2.3 4, OUP and CIEFL.

Enghsh Pronunciation in use- Mark Hancock, Cambridge University Press.
English Phonetics and Phonology-Peter Roach, Cambridge University Press.
Enghsh Pronunciation in use- Mark Hewmngs, Cambridge University Press.
Enghsh Pronunciation Dictionary- Damnel Jones, Cambridge Universaty Press.
English Phonetics for Indian Students- P. Bala Subramanian, Mac Millan
Publications.

el A L
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L
]

=
o [

ENGINEERING CHEMISTRY LAB (BS1111)

Introduction to Chemustry laboratory — Molarty, normahty, primary, secondary standard solutions,
volumetnc titraiions, quantitative analysis

RS S LA R b=

. Determinatjion of strong acid vs strong base (by potentiometric method).
. Determinatfion of Mg present in an antacid.

. Determinatfion of CaCO; present in an egg shell

. Estimation of Vitamin C.

. Determination of phosphornic content in soft drinks.

. Adsorption of acetic acid by charcoal

. Preparation of nylon-6, 6 and Bakelite (demonstration only).

Determunation of HCl using standard NaxCOs solution.

Determination of alkalinity of a sample containing NaxC03 and NaOH.

Determination of Mn (II) using standard oxalic acid solution.

Determunation of ferrous iron using standard K2Cr:0- solution.

Determination of copper (1I) using standard hypo solution.

Determination of temporary and permanent hardness of water using standard EDTA solution.
Determunan ' T 1 1 T
Determunatfion of the concentration of acetic acid using sodiuwm hydroxidg (pH-metry method).
Determinafion of the concentration of strong acid vs strong base (by confluctometric method).

Of the above experiments at-least 10rassessment experiments should be completed in a semester.

Outcomes: The studenis entering.into the professional course have practically very litile exposure to lab
classes. The experiments mtroduce volumetric analysis: redox titrations with different indicators; EDTA
titrations: then they are exposed to a few nstrumental methods of chemical analysis. Thus at the end of the
lab course, the student is exposed to different methods of chemical analysis and use of some commonly
employed instruments. They thus acquire some expernimental skills.

Reference Books

1.

A Textbook of Quantitative Analysis, Arthur J. Vogel.
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L T P C
] ] 3 1.5

PROGRAMMING FOR PROBLEM SOLVING USING C LAB (ES1102)

Course Objectives:

1) Apply the principles of C language in problem solving.

2} To design flowcharts, algorithms and knowing how to debug programs.

3) To design & develop of C programs using arrays, strings pointers & functions.
4) To review the file operations, preprocessor commands.

Exercise 1:
1. Write a C program to print a block F using hash (#), where the F has a height of six characters

and width of five and four characters.

3. Write 4 C program to display multiple vaniables.
Exercise 1:
1. Write 4 C program to calculate the distance between the two pomnts.
2. Write 4 C program that accepts 4 intégers p, q. r, s from the user whejre r and s are positive and
p is even. If q is greater than r and s is greater than p and if the sum of r and s is greater than
the st M ComeT ; TETWI T ¥ Tlues".
Exercise 3:
1. Write a C program to convert a string to a long mteger.
2. Write a program in C which is a Mesu-Driven Program to compute the area of the varwous
geometrical shape.
3. Write a C program to calculatedhe factorial of a given number.
Exercise 4:
1. Write a program in C to display the n terms of even natural number and their sum.
2. Write a program - C to display the n terms of harmonic series and their sum.
1+ 12+ 1/3+1/M4+15.. l/nterms.
3. Write a C program to check whether a given number 15 an Armstrong number or not.
Exercise 5:
1. Write a program mn C to print all unique elements 1n an array.
2. Write a program mn C to separate odd and even integers n separate arrays.
3. Write a program in C to sort elements of array in ascending order.
Exercise 6:
1. Write a program in C for multiplication of two square Matrices.
2. Write a program in C to find transpose of a given matrix.

7 i O il 0 aes | O 156 DI AlLes
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Exercise T:
1. Write a program n C to search an element m a row wise and column wise sorted matrix.
2. Write a program in C to print individual characters of string in reverse order.
Exercise 8:
1. Write a program in C to compare two strings without using string library functions.
2. Write a program n C to copy one sinng to another string.

Exercise 9:
l. Write a C Program to Store Information Using Structures with Dynamically Memory
Allocation
2. Write a program mn C to demonstrate how to handle the ponters in the program.
Exercise 10:
1. Write a program in C to demonstrate the use of & (address of) and *(value at address)
operator.
2. Write a program m C to add two numbers using pomters.
Exercise 11:

1. Write a program in C to add numbers using call by reference.

2. Write a program in C to find the largest element using Dynamic M y Allocation.
Exercise 12:

1. Write o program in C to swap elements using call by reference.

2. Write & program in C to count the number of vowels and consonants in a string using a pointer.
Exercise 13:

1. Write a program in C to show how a function retuming pointer.

2. Write a C program to find sum of a/éléements entered by user. To perform this program,
allocate memory dynamically using malloe( ) function.

Exercise 14:

1. Write a C program to find sum of n elements entered by user. To perform this program,
allocate memory dynamically Using calloe{ ) function. Understand the difference between the
above two programs

2. Write a program in C 48 convert decimal number to binary number using the funetion.

Exercise 15:
1. Write a program i C to check whether a number is a prime number or not using the function.
2. Write a program in C to get the largest element of an array using the function.

Exercise 16:

1. Write a program i C to append multiple lines at the end of a text file.

2. Write a program in C to copy a file in another name.

3. Write a program mn C to remove a file from the disk.

Course Outcomes:

By the end of the Lab, the student

1) Gains Knowledge on various concepts of a C language.
2) Able to draw flowcharts and write algorithms.
3} Able design and development of C problem solving skills.
4) Able to design and develop modular programmang skalls.
3) Able to trace and debug a program
(TYEr - T Semeler | T r—{tc— |
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ENVIRONMENTAL SCIENCE (MC1101)

Learning (Mbjectives:
The objectives of the course are to impart:
e Overall understanding of the natural resources.
» Basic understanding of the ecosystem and its diversity.
o  Acquamtance on varwous environmental challenges induced due to unplanned anthropogemc
activities.
* An understanding of the environmental impact of developmental activities.
o Awareness on the social 1ssues, environmental legslaton and global treaties.

UNIT-I:

Multidisciplinary nature of Environmental Studies: Definition, Scope and Importance —Sustamnability:
Stockholm and Ryp Summn—Global Environmental Challenges: Global warming and chimate change, acid
rains, ozone layer Hepletion, population growth and explosion, effects;. Role of information technology in
environment and human health.
Ecosystems: Condept of an ecosystem. - Structure and function of an ecosysigm; Producers, consumers
and decomposers. |- Energy ﬂ::lw n the emsyste:rn Emlugu:al succession. - Fopd chans, food webs and
ecological pyramids: Inteaduc - scture land function of Forest
ecosystem, Grassland emsyﬂm Desert msygtm .-ﬂu.quatr emsyﬂerm

UNIT-II:

Natural Resources: Natural resources and assocmated problems.

Forest resources: Use and over — exploitation,-deforestation — Timber extraction — Mining, dams and other
effects on forest and tribal people.

Water resources: Use and over utilizatwn of surface and ground water — Floods, drought, conflicts over
water, dams — benefits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting and using mineral resources.
Food resources: World food problems, changes caused by non-agriculture activities-effects of modem
agriculiure, fertilizer-pesticide problems, water logging, salinity.

Energy resources: Growing energy needs, renewable and non-renewable energy sources use of alternate
ENErgy Sources.

Land resources: Land as a resource, land degradanon, Wasteland reclamation, man induced landshdes,
soil erosion and desertification; Role of an mdividual in conservation of natural resources; Equitable use
of resources for sustainable lifestyles.

UNIT-III:

Biodiversity and its conservation: Definition: genetic, species and ecosystem diversity-classification -
Value of biodiversity: consumptive use, productive use, socal-Biodiversity at national and local levels.
India as a mega-diversity matwon - Hot-sports of biodiversity - Threats to biodiversity: habitat loss, man-
wildlife conflicts. - Endangered and endemic species of India — Conservation of biodiversity: conservation
of biodiversity.
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UNIT = IV Environmental Pollution: Definition, Cause, effects and control measures of Air pollution,
Water pollution, Soil pollution, Noise pollution, Nuclear hazards. Role of an individual in prevention of
pollution. - Pollution case studies, Sustainable Life Studies. Impact of Fire Crackers on Men and his well
beng.

Solid Waste Management: Sources, Classification, effects and control measures of urban and industrial
sohd wastes. Consumenism and waste products, Biomedical, Hazardous and e — waste management.

UNIT - V Social Issues and the Environment: Urban problems related to energy -Water conservation,
rain water harvesting-Resettlement and rehabilitation of people: its problems and concerns. Environmental
ethacs: Issues and possible solutions. Environmental Protection Act -Air (Prevention and Control of
Pollution) Act. —Water (Prevention and control of Pollution) Act -Wildlife Protection Act -Forest
Conservation Act-Issues involved in enforcement of environmental legislation. -Public awareness.
Environmental Management: Impact Assessment and its significance various stages of ELA, preparation
of EMP and EIS, Environmental audit. Ecotourism, Green Campus — Green business and Green politics.
The student should Visit an Industry / Ecosystem and submut a report individually on any 1ssues related to
Environmental Studies course and make a power pomnt presentalion.

Text Books:

1. Environmental $mdies, K. V. 5. G. Murah Knshna, VGS Pubhshers, Vyayawpda

2. Environmental $tudies, R. Rajagopalan, 2* Edition, 2011, Oxford University Press.

3. Environmental Studees, P. N. Palansamy, P. Mamkandan A. Geetha, and K| Manjula Ram: Pearson
Education, Chetina

Reference:

1. Text Book of Environmental Studies, Deeshita Dave & P. Udaya Bhaskar, Cengage Learning.

2. A Textbook of Environmental Studies, Shaashi Chawla, TMH, New Delhi

3. Environmental Studies, Benny Joseph, Tata McGraw Hill Co, New Delhi

4. Perspectives in Environment Studies, Anubha Kaushik, C P Kaushik, New Age Internatwonal
Pubhshers, 2014
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= Il Semester

ENGLISH (H51201)

Iniroduction

The course 15 designed to tram students i receptive (hstening and reading) as well as productive

and mteractive (speaking and writing) skills by incorporating a comprehensive, coberent and mtegrated
approach that improves the learners” ability to effectively use English language in academic/ workplace
contexts. The shift is from learning abowt the language to using the language. On successful completion
of the compulsory English language course/s in B.Tech., learmers would be confident of appearing for
international language qualification/proficiency tests such as IELTS, TOEFL, or BEC, besides being able
to express themselves clearly m speech and competently handle the writing tasks and verbal abihty
component of campus placement tests. Activity based teaching-learning methods would be adopted to
ensure that learners would engage in actual use of language both in the classroom and laboratory sessions.

Course Objectiv

B

Facilitate ¢ffective listening skills for better comprehension of acadefic leciures and English

spoken by palive speakers
Focus on appropriate reading strategies for comprehension of various acddemic texts and authentic
materials

Help mprove speaking skills through participation-m activities such as role plays, discussions and
structured talks/oral presentations

Impart effective strategies for good writing jand demonstrate the same in summarizing, writing well
organized essays, record and report usefin] information

Provide knowledge of grammatical structures and vocabulary and encourage their appropriate use
in speech and wrnting

Learning (utcomes

Att
-

5
b

.
B

Lnit I

he end of the module, the learners will be able to

understand social or trafsactonal dialogues spoken by native speakers of English and identify the
context, topi:, and pisces of specific information

ask and answer general questions on familiar topics and introduce oneself/others

employ suitable strategies for skimming and scanming to get the general idea of a text and locate
specific informaton

recognize paragraph structure and be able to match begmmings/endings headings with paragraphs
form sentences using proper grammatical structures and correct word forms

Lesson-1: A Drawer full of happiness from “Infotech English™, Maruthi Publications
Lesson-2: Deliverance by Premchand from “The Individual Soeciety™, Pearson Publications.

(MNon-detaled)

Listening: Listening to short audio texts and wdentifying the topic. Listening to shont audio texts and
identifying the context and specific pieces of information to answer a series of questions both in speaking

and wri

ting.
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Speaking: Asking and answering general questions on familiar topics such as home, family, work,
studies and mnterests. Self mtroductions and mtroducing others.

Reading: Skimming text to get the main idea. Scanning to look for specific pieces of information.

Reading for Writing: Paragraph writing (specific topics) using suitable cohesive devices; linkers, sign
posts and transition signals; mechanics of writing - punctuation, capital letters.

Vocabulary: Technical vocabulary from across technical branches (20) GRE Vocabulary (20) { Antonyms
and Synonyms, Word applications) Verbal reasoning and sequencing of words.

Grammar: Content words and function words; word forms: verbs, nouns, adjectives and adverbs; nouns:
countables and uncountables; singular and plural basic sentence structures: simple question form - wh-
questions; word order in sentences.

Pronunciation: Vowels, Consonants, Plural markers and their reahzations

Limit 2:

Lesson-1: Nehruls letter to his daughter Indira on her birthday from “Infotech English”, Maruthi
Publications

Lesson-2: Bosom Friend by Hira Bansode from “The Individual Society™, Pearson Publications. (Non-
detailed)

Listening: Answermg a series of questions abgut main idea and supporting ideas after listening to audio
texts, both in speakmg and writing.

Speaking: Discussion m pairs’ small groups on specific topics followed by short structured talks.
Functional Enghsh: Greetings and leave takings.

Reading: Identifying sequence of ideas; recognizing verbal techniques that help to link the wleas in a
paragraph together.

Reading for Writing: Summarizing - identifying main idea’s and rephrasing what 15 read; avoiding
redundancies and repetiions.

Vocabulary: Technical vocabulary from across technical branches (20 words). GRE Vocabulary
Analogies (20 words) (Antonyms and Synonyms, Word applications)

Grammar: Use of articles and zero article; prepositions.

Pronunciation: Past tense markers, word stress-di-syllabic words
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Linit 3:
Lesson-1: Stephen Hawking-Positivity ‘Benchmark” from “Infotech English™, Maruthi Publications

Lesson-2: Shakespeare’s Sister by Virginia Wooll from “The Individual Society™, Pearson
Publications. (Non-detailed)

Listening: Listening for global comprehension and summarizing what s listened to, both i speaking and
Wriling.

Speaking: Discussing specific topics in pairs or small groups and reporting what is discussed. Functional
Enghsh: Complaming and Apologizing.

Reading: Reading a text i detail by making basic inferences - recognizing and mterpreting specific
context clues; strategies to use text clues for comprehension. Critical reading.

Reading for Writing: Summarizing - identifying main idea’s and rephrasing what 15 read; avoiding
redundancies and fepetitions. Letter writing-types, format and principles of letter writing. E-mail etiquette,
Writing CV7s.

Vocabulary: Technical vocabulary from across techmical branches (20 words). GRE Vocabulary (20
words) {Antonyms and Synonyms, Word applications) Asseciation, sequencing of wonds

Grammar: Verbs - tenses; subject-verb agreement; diect and indirect speech, reporting verbs for
academic purposes.
Pronunciation: word stress-poly-syllabic words

Lmit 4:

Lesson-1: Liking a Tree, Unbowed: Wangari Maathai-biography from “Infotech English”, Maruthi
Publications

Lesson-2: Telephone Conversation-Wole Soyinka from “The Individual Society™, Pearson
Publications. (Non-detailed)

Listening: Making predicnions while hstenmg to conversations/ transactonal dalogues without video
(only audw); hstemng to audio-visual texts.

Speaking: Role plays for practice of conversational English in academic contexts (formal and informal) -
asking for and giving information/directions. Functional English: Permissions, Requesting, Inviting.

Reading: Studying the wuse of graphic elements 1 texts to convey nformation, reveal
trends/ patterns/relabionships, commumicative process or display comphcated data.

Reading for Writing: Information transfer; describe, compare, contrast, identify significance/trends based
on information provided in figures/charts/graphs/tables. Writing SOP, writing for media.
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Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary (20
words) (Antonyms and Synonyms, Word applications) Cloze Encounters.

Grammar: Quantifying expressions - adjectives and adverbs; comparing and contrasting; degrees of
comparison; use of antonyms

Pronunciation: Contrastive Stress
Limit 5:
Lesson-1: Stay Hungry-Stay foolish from “Infotech English”, Maruthi Publications

Lesson-2: Still I Rise by Maya Angelou from “The Individual Society”™, Pearson Publications. (Non-
detailed)

e-goncepts both in speaking

Speaking: Formal oral presentations on topics from academic contexis - withgut the use of PPT slides.

Reading: Readingerea =tisive readmg techmgques.

Reading for Writing: Writing academic proposals- writing research articles: format and style.

Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary (20
words) {Antonyms and Synonyms, Word applications) Coherence, matching emotions.

Grammar: Editing short texts — wlentifing and correcting cormmon errors in grammar and usage (articles,
preposiions, fenses, subject verb agreement)

Pronunciation: Stress m compound words

Prescribed text books for theory:
1. “Infotech English™, Maruth: Pubhications. { Detailed)
2. “The Individual Society™, Pearson Publications. { Non-detailed)

Reference boolks:

1. Bailey, Stephen. Academic writing: A handbook for international students. Routledge, 2014.

2. Chase, Becky Tarver. Pathways: Listening, Speakmng and Critical Thinking. Hemley ELT:
2nd Edition, 2018.

3. Skillful Level 2 Reading & Writing Student’s Book Pack (B1) Macmillan Educational.

4. Hewmgs, Martin. Cambridge Acadermic Enghsh (B2). CUP, 2012.
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-

MATHEMATICS - 111 (BS1203)
(Common (o all Branch’s for I Year B. Tech)

Course Dbjectives:
* To familiarize the technigues in partial differential equations.
* To fumnish the learners with basic concepts and techniques at plus two level to lead them into advanced

level by handling various real world applications.
Course Dbjectives: At the end of the course, the student will be able to
¢ Interpret the physical meaning of different operators such as gradient, curl and divergence (L5)
¢ Estimate the work done against a field, circulation and flux using vector calculus (L5)
# Apply the Laplace transform for solving differential equatons (L3).
¢ Find or compute the Fourser series of periodic signals (L3)
» Know and pe able to apply integral expressions for the forwards and invepse Fourier transform to a
range of ngn-periodic waveforms (L3)
¢ ldentify sojution methods for partial differential equations that model physical processes (L3)
UNMIT I: Vector caleulus: (10 hrs)
Vector Differentufion: Gradient — Directional derivative —Divergence — Cur] — Scalar Potential.
Vector Integratiomt—Eme—t — — — lume integrals — Vector
mtegral theorems: Greens, Stokes and Gauss Divergence theorems (without proof).

UNIT ll:Laplace Transforms: (10 hrs)
Laplace transforms of standard functions —Shifting theorems — Transforms of derivatives and integrals

Unit step function — Dirac’s delta -fiinetion — Inverse Laplace transforms — Convolution theorem
(without proof).
Applications: Solving ordinary differential equations (initial value problems) using Laplace transforms.

UNIT I Fourier series and Fourier Transforms: (11 hirs)
Fourier Senies: Introduction — Periodic functions — Fourier senes of periodic function — Dinchlet’s conditions —
Even and odd functions — Change of interval — Half-range sine and cosine series.

Fourter Transforms: Fourier integral theorem (without proof) — Fourier sine and cosine integrals — Sine
and cosine transforms — Properties — inverse transforms — Finite Fourser transforms.
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UNIT IV:PDE of first order: (8 hrs)

Formation of partial differential equations by elimination of arbitrary constants and arbitrary functions —
Solutions of first order linear (Lagrange) equation and nonlinear (standard types) equations.

UNIT V: Second order PDE and Applications: (10 hrs)

Second order PDE: Solutions of linear partial differential equations with constant coefficients —

RHS term of the type ¢ ™ sin{ax + by), cos(ax + by), x™ v*

Applications of PDE: Method of separation of Variables — Solution of One dimensional Wave, Heat and
two-dimenswnal Laplace equation.

Text Books:
1. B.5 Grewal, Higher Engineening Mathematics, 43" Edition, Khanna Publishers.
2. B.V. Ramana, Higher Engineering Mathematscs, 2007 Edimion, Tata Me. Graw Hill Education.

Reference Books:

1. Erwin Kreyszig, Advanced Engincering Mathematics, 10*Edition, Wiley-India)

2. Dean. G. Dyffy, Advanced Engincering Mathematics with MATLAB, 3™ Editign, CRC Press.

3. Peter O* Nl Advanced Engincering Mathematics, Cengage.

4. Srimantha Pal, 5 C Bhunia, Engincering Mathematics, Oxford University Press.
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ENIGINEERING PHYSICS (BS1208)

Course Objectives:

Physics curriculum which is re-oriented to the needs of non-circuital branches of graduate
engineering courses offered by INTUniversity:kakinada that serves as a transit to understand the
branch specific advanced topics. The course is designed to:

* Impart concepts of mechanics required to identify forces and moments m mechanical
systems by vector representation-extend Newton's second law for mmertial and non-inertial
f'ranjE:E uf ElereRee ey different bones of harpaonie aecillgtoe Ti'l]l'lE-

imple harmonic motion and its adaptability for improyed acoustic gquality of

* Tap the
concert haflls- impart concepts of flaw detection techmiques using ulfrasonics.

# Study the|structure- property relationship exhibited by solid matgnials within the elastic
limit.

¢ Impart kntwle T ngineering applications-

Familiarize of sensors for various engineering applications
+ Explore the knowledge of magnetic and dielectric materials and their utility in appliances.

LNIT-1 { 10hrs)
MECHANICS: Basic laws of vectors and stalars, rotational frames-conservative and non — conservative
forces , F = - grad V., Newion’s laws in-nertial and linear accelerating non-inertial frames of reference,
rofating frame of reference with constant angular velocity, Harmonic oscillator ; damped harmonic motion
: Forced osallations and resonance.

Outcome:

The students will be able to
# Identify forces and moments in mechanical systems using scalar and vector techniques
# cxtend Newton's second law for inertial and non-inertial frame of reference
# cxplain simple harmonic motion and damped harmonic motions

LNIT-11 { 10hrs)
ACOUSTICS & ULTRASONICS: Introduction — Reverberatwon - Reverberatwon time - Sabine’s
formula (Derivation using growth and decay method)—absorption coefficient and its determination- factors
affecting acoustics of buildings and their remedies.
Production of ultrasonics by Magnetostriction and piezoelectrnic methods — Detection of ultrasonics -
acoustic grating - Non-Destructive Testing- pulse echo system through transmission and reflection modes
- Apphcatwons.
Outcome:
The students will be able to

# explain how sound is propagated in buildings

# analyze acoustic properties of typically used materials in buildings
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# recognize sound level disruptors and their use in architectural acoustics

# Use of ultrasonics in flaw detection using NDT technigue
UNIT-111 (9hrs)
ELASTICITY:, stress, strmin, Hooke's law, stress-stram curve, generahized Hooke's law with and without
thermal strains for sotropxe materials, different types of moduli and ther relations, bending of beams —
Bending moment of a beam — Depression of cantilever.
Outcome:
The students will be able to

# Understand the elasticity and plasticity concepts

» Study different types uf maoduli and their relation
# Analyze the concepts of shearing force and moment of inertia

UNIT-IV, (9hrs)
LASERS & SENSORS: Charactenistics—Spontaneous and Stimulated emission of radiation — population
inversion - Einstein’s coefficients & Relation between them and their significance - Pumping Mechanisms
- Ruby laser — Hel
SENSORS (qualtptive dmrq:-mn only): Duffererm types of sensors and applicaftions; Strain and Pressure
sensors- Pezoeleftric, magnetostnctive sensors, Temperature sensor - imgtallic stnp, pyroelectric
detectors.
Outcome:
The students will |be able to

¥ Understand the basic concepts of LASER light SBources

# Study Different types of laser systems

# ldentify different types of sensors and their working principles

LUNIT-V ( 10hrs)
MAGNETISM & DIELECTRICS: Introduction — Magnetic dipole moment — Magnetization-Magnetic
susceptibility and permeability — . Orngin of permanent magnetic moment — Bohr Magneton -
Classification of magnetic materialf (Dia, Para and Ferro) — Domam concept of Ferromagnetism -
Hysteresis — soft and hard magnetic'materials — Applications of Ferromagnetic materials.

Introduction - Dielectric polarization — Dielectric polarizability, Susceptibility and Dielectric constant-
types of polarizations: Electronic and lonic (Quantitative), Ornentational polarizations (qualitative)-
Lorentz internal field — Claussius Mossoti equation- Frequency dependence of polarization - Applications
of dielectrics.

Outcome:

The students will be able to

# explain the concept of dielectric constant and polarization in dielectric materials.
¥ summarize various types of polarization of dielectrics .
# interpret Lorentz field and Claussius Mosotti relation m dielectrics.
# classify the magnetic matenals based on susceptibility and ther temperature dependence.
# explain the applications of dielectric and magnetic materials .
#  Apply the concept of magnetism to magnetic devices.
Text Books:

1. “Engineering Mechanies™ by Manoj K Harbola, Cengage Publications 2™
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2. “A text book of Engineering Physics™ by P G Kshirsagar & M N
Avadhanulu, S Chand & Company Lid.

3. “Enginecening Physics™ by R K Gaur and S L Gupta, Dhanpat Ran
Publications.

4. “Sensor and Transducers™ by lan R Sinclair, Elsevier (Newnes) 3™ Eds.

Reference Books:

1. “Engineering Physies™ by M R Srimivasan, New Age International
Publishers.

2. “Lectures on Physics™ by Richard P Feynman, Pearson Publishers, New
Millenmum Eds.

3. “Lasers and Non-linear Optics™ by B B Laud, New Age International
Publishers (3™ Eds.).
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L T r C
3 0 0 3
BASIC ELECTRICAL & ELECTRONICS ENGINEERING (ES1206)

I Year - Il Semester

Preamble:
This course covers the topics related to analysis of various electrical circuits, operation of varwus
electrical machines and electronic components to perform well in their respective fields.

Learning (Objectives:
¢ To learn the basic principles of electrical cireuital law’s and analysis of networks.
# To understand principle of operation and construction details of DC machines.
* To understand principle of operation and construction details of transformers, alternator and 3-
Phase induction m-;:nmr

o  To study oficrm gy E, Tall Wave Frectiners apd OP-AMPs.
¢ To learn ogeration of PNP and NPN tmmmurs a.nd various ampl:fEn.

Umit - 1

Electrical Circuitg

Basic definitions . : st : - vs — inductive networks —
capacitive netfworks — senes — pa.mllel circuits — star-delta :m:l de]m star |rnnsf-::nrm:nmns ~-Numerical
Problems.

Umit - 11

D Machines

Principle of operation of DC generatar — EMF equation — types of DC machines — torque egquation
characteristics of DC motors — applications — three point starter — speed control methods of DC motor —
Swinburne’s Test-Brake test on D shunt motor-Numerical problems.

Unit - 111

AC Machines:

Transformers

Principle of operation and construction of single phase transformers — EMF equation — Losses — OC & SC
tests — efficiency and regulation-Numerical Problems.

AC Rotating Machines

Principle of operation and construction of alternators — types of alternators Regulation of alternator by
synchronous impedance method — principle of operation of synchronous motor — principle of operation of
3-Phase induction motor — shp-torque characteristics — efficiency — applications- Numerical Problems.
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Unit 1V

Rectifiers & Linear 1Cs

PN junction diodes — diode applications (half wave and bridge rectifiers). Charactenstics of operation
amplifiers (OP-AMP) — application of OP-AMPs (inverting, non-inverting, integrator and differentiator)-
Numerical Problems.

Unit ¥V

Transistors

PNP and NPN junction transistor, transistor as an amplifier— frequency response of CE amplifier — Basic
concepts of feedback amplifier-Numerical problems.

Learning Outcomes:
The student should be able to:
¢ Analyse vanous electrical networks.
* Understand operation of DC generators 3-point  starter and DC maching testing by Swinburne’s
Test and Bfake test.

phase alterpia
*  Analyse operah .
# Understanding operations ::-fl.'_'E amp]LFEr and I:asnr cum.ept uf feedback arnpl:fer

Text Books:
1. Electrical Technology by Surinder Pal Baly, Pearson Publications.
2. Electronic Devices and Circuits by R.L. Bovlestad and Louis Nashelsky, 9% edition, PELI/PHI 2006.

Reference Books:

1. Electrical Circunt Theory and Technology by John Bird, Routledge Taylor &Francis Group
2. Basic Electrical Engineering by M.5.Naidu and 5. Kamakshiah, TMH Publications

3. Fundamentals of Electrical Engineering by Rajendra Prasad, PHI Publications, 2™ edition
4. Basic Electrical Engineering by Nagsarkar, Sukhija, Oxford Publications,2™ edition

5. Industnal Electromcs by G.K. Mital, PHI
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2.5

ENGINEERING DRAWING (ES1203)

Course Objective: Engineering drawing being the principal method of communication for
engineers, the objective is to introduce the students, the techniques of constructing the various tvpes
of polygons, curves and scales. The objective is also to visualize and represent the 3D objects in 2D
planes with proper dimensioning, scaling ete.

Umit 1
Objective: To miroduce the students 1o use drawimng mstruments and to draw polygons, Engg. Curves.
Polvgons: Constructing regular polygons by general methods, inseribing and describmg polygons on
circles.

Curves: Parabgrs:

& normals for fhe curves.
Scales: Plan sfales, diagonal scales and vermer scales

evelowds, involutes, tangents

Umit 11
Objective: To|mtroduce the students to use orthographie, projections, projegtions of points & simple
lines. To make The sTadents draw The projections of [he lnes nclined 1o both the planes.

Orthographic Projections: Reference plane, imporfance of reference lines, projections of poinis in
various quadrants, projections of lines, line parallel to both the planes, line parallel to one plane and
inclined to other plane.

Projections of straight lines inclined to bath'the planes, determination of true lengths, angle of
inclhination and traces.

Umit 111

Objective: The objective is toomake the students draw the projections of the plane inclined to both the
planes.

Projections of planes: regilar planes perpendicular/paralle]l to one reference plane and inclined to the
other reference plane; inclined to both the reference planes.

Umit 1V

Objective: The objective is to make the students draw the projections of the various types of solids in
different positions inclined to one of the planes.

Projections of Solids — Prisms, Pyramids, Cones and Cylinders with the axis inclined to both the
planes.
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Unit ¥V

Objective: The objective 15 to represent the object in 3D view through sometric views., The student
will be able to represent and convert the 1sometric view to orthographic view and vice versa.
Conversion of isometric views to orthographic views: Conversion of orthographic views o isometric
VIEWS.

Computer Aided Design, Drawing practice using Auto CAD, Creating 2D&3D drawings of objects
using Auto CAD

Note:In the End Exammnation there will be no question from CAD.
TEXT BOOKS:

1. Engmeermg Drawimng by N.D. Butt, Charot Pubhcations
2. Engmeermg Drawmng by Agarwal & Aparwal Tata MeGraw Hill Publishers

REFERENCE BOM)K5:

1. Engmegring Drawmng by K.L Narayvana & P. Kannaah, Scitech Publighers
2. Engmepring Graphics for Degree by K.C. John, PHI Publishers

3. Engmepring Graphics by PI Varghese, McGrawHill Publishers

4 EI'Igi:I:'I.E e VTR ICT Ty . _Peagblay Das _.l!LE_'e

Course Qutcome: The student will learnhow to visualize 2D & 3D obpects.
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L]

COMMUNICATION SKILLS LAB (H51203)

UNIT I:
Oral Activity: JAM, Hypothetwal Situations, Self/Peer Profile
Common Errors in Pronunciation, Neutralising Accent

UNIT II:
Oral Activity: Telephomie Enquette, Role Plays
Poster Presentations

LINIT D11:
Oral Activity:  Orpl Presentation skills, Public speaking
Data Interpretation
LNIT IV:

Oral Activity: Group Discussions: Do s and Don 15- 1 ypes, Modaliiies

I !E-I I !_r.
Oral Activity: Interview Skills: Preparatory Teshniques, Frequently asked questions, Mock Interviews.
Pronunciation: Connected speech (Pausing, Tempo, Tone, Fluency etc..)

References:

. Infotech English, Maruthi Publications (with Compact Disc).
Exercises in Spoken English Part 1,2.3.4, OUP and CIEFL.
English Pronunciationin use- Mark Hancock, Cambridge University Press.
Enghsh Phonetics and Phonology-Peter Roach, Cambridge University Press.
Enghsh Pronuncation in use- Mark Hewings, Cambridge University Press.
Enghsh Pronuncation Dietionary- Damel Jones, Cambridge Umiversity Press.
English Phonetics for Indian Students- P. Bala Subramanian, Mac Millan Publications.
Technical Communication- Meenakshi Raman, Sangeeta Sharma, Oxford University Press.
Techmcal Commumcatwon- Gajpendrea Singh Chauhan, Smita Kashiramka, Cengage
Publicatwns.

B AR L
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Pl

ENGINEERING PHYSICS LARB (BS1209)

{Any 10 of the following listed 15 experiments)
LIST OF EXPERIMENTS:

1. Determination of Rigidity modulus of a material- Torsional Pendulum.

2. Determinaton of Young's modulus by method of single cantilever oscillations.

3. Detefmination of Acceleration due to Gravity and Radms of Gyration - Compound
Pendulum.

Verification of laws of vibrations in stretched strings — Sonometer.

4

5. Detebmination of soring ¢ sori ¢ led oscill _

6. Magnetic field along the axis of a current carrying coil — Stewart and Gee’s apparatus
T

8

9

Study the variation of B versus H by magnetizing the magnetic material (B-H curve).
Measurement of magnetic suseeptibility by Gouy’s method.
Determination of ultrasonigvelocity in liquid {Acoustic Grating)

10. Determination of dieleetix constant by charging and discharging method

11. Determination of wavelength of Laser by diffraction grating

12. Determination of particle size using Laser.

13. Determeination of Pressure variation using strain Gauge sensor.

14. Determination of Moment of Inertia of a Fly Wheel.

15. Determination of Velocity of sound —Volume Resoantor.
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0 0 3 1.5

BASIC ELECTRICAL & ELECTRONICS ENGINEERING LAB (ES1208)

Learning (Objectives:

* To predetermine the efficiency of de shunt machine using Swinburne’s test.

# To predetermine the efficiency and regulation of 1-phase transformer with
0.C and 5.C tests.

¢ To obtain performance characteristics of DC shunt motor &3-phase induction motor.
# To find out regulation of an alternator with synchronous impedance method.

# To control speed of de shunt motor using Armature voltage and Field flux control methods.
. Tofind o - L . :

¢ To determipe the ripple factor of half wave & full wave rectifiers.

1. Swinburne’s test on D.C. Shunt machine (predetermination of efficiency of'a given D.C. shunt machine
working as motor and generator).
2. OC and SC tests on single phase transformer {predetermination of efficiency and
regulation at given power factors).
3. Brake test on 3-phase Induction moter {determination of performance characteristics)
4. Regulation of alternator by Synchfonous impedance method.
5. Speed control of D.C. Shunt motor by
a) Armature Voltage control b) Field flux control method
f. Brake test on D.C. Shunt Motor.

Section B: Electronics Engineering:
The following experimenis are required to be conducted as compulsory experiments:

1.PN junction diode characteristics a) Forward bias b) Reverse bias (Cut 1n voltage and
resistance calculatwons)

2. Transastor CE characteristics (mput and output)

3. Half wave rectifier with and without filters.

4. Full wave rectifier with and without filters.

5. CE amplifiers.

6. OP- amp applications (inverting, non inverting, integrator and differentiator)
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Learning (utcomes:

The student should be able to:
e Compute the efficiency of DC shunt machine without actual loading of the machine.

¢ Estimate the efficiency and regulation at different load conditions and power factors for single
phase transformer with OC and SC tests.

» Analyse the performance characteristics and to defermine efficiency of DC shunt motor &3-Phase
induction motor.

¢ Pre-determine the regulation of an alternator by synchronous impedance method.

# Control the speed of de shunt motor using Armature voltage and Field flux control methods.

# Draw the characteristics of PN junction diode & transistor

e Determine theripplefactorefhalwave - fullbwave restifiers————
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1.5

ENGINEERING WORKSHOP & IT WORKSHOFP (ES1220)

T

Course Objective: To impart hands-on practice on basic engineering trades and skills.
Note: At least two exercises to be done from each trade.

Trade:

l.Carpentry . T-Lap Jount

. Dowvetanl Jovant

. Vee Fit
. Square Fu
. Half Round Fit

1. Fitting

. Cross Lap Jomnit

. Mortise and Tenon Jomni

. Lowelanl bt
J.Black Smithy
. 5-Hook

4.House Wiring

. Round rod 1o Square

. Round Rod o Flat Ring
. Round Rod to Square headed-bolt
. Parallel / Series Connectiodof three bulbs

O T P 0 Y P S o P e

. Starr Case wiring
. Florescent Lamp Fitting
. Measurement of Earth Resistance

5.Tin Smithy . Taper Tray
. Square Box without lid
. Open Scoop
. Funnel

61T Workshop

1. Assembly & Disassembly of Computer IT Workshop

COLURSE OBJECTIVES:

The objective of IT Workshop is to

. Explain the internal parts of a computer, peripherals, I'O ports, connecting cables
. Demonsirate basic command line interface commands on Linux

Describe about Compression, Multimedia and Antivirus tools

1
2
3. Teach the usage of Internet for productivity and self paced hifelong learning
4
3

Demonstrate Office Tools such as Word processors, Spreadsheets and Presentation tools

Computer Hardware:

Experiment 1: ldentification of peripherals of a PC, Laptop, Server and Smart Phones: Prepare a
report containing the block diagram along with the configuration of each component and ts functionality,
Input/ Output devices, /O ports and interfaces, main memory, cache memory and secondary storage
technologies, digial storage basics, networking components and speeds.
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Operating Svstems:

Experiment 1: Internet Services:

=]

o oo oo

Web Browser usage and advanced settings hke LAN, proxy, content, privacy, security, cookies,
extenswons’ plugmns

Antivirus mstallation, configuring a firewall, blocking pop-ups

Ermail creation and usage, Creating a Digital Profile on Linkedln

Source control on Github, Hackerrank, Codechef, HackerEarth, etc

Google hangout/ Skype/ gotomeeting video conferencing

archive.org for accessing archived resources on the web

Productivity Tools:

Experiment 3: Demonstration and Practice on arcluval and compression tools

=]

oo oo

scanming apd image ediming tools

OCR and t¢xt extraction

audw playgrs, recording using Mic, edtmg, podcast preparation
video playgrs, recording using webcam/camcorder, edimng
podcast, scpeencast, vodcast, webcasting

Office Tools:

Experiment 4: Demonstraiion and Practice on Text Edinors hke Notepad++, Subhme Text, Atom,
Brackets, Visual code, ete

Experiment 5: Demonstration and practice onMicrosoft Word, Power Point

Experiment 6: Demonstration and practice on Microsoft Excel

Experiment 7: Demonstration and practice on LaTeX and produce professional pdf documents.
Experiment B: Cloud based productivity enhancement and collaboration tools:

=]

oo ooooQo0

1.
2

1.

Store, sync, and share files with ease i the cloud using Google Drive
Document creation and edifing text documents in your web browser using Google docs
Handle task lists, create-project plans, analyze data with charts and filters using Google Sheets
Create pitch decks, project presentations, tramning modules using Google Slides
Manage evenl registrabions, create quizzes, analyze responses using Google Forms
Build public sites, mternal project hubs using Google Sites
Online collaboration through eross-platform support using Jamboard
Keep track of imporiant events, sharing one’s schedule, and create multiple calendars using Google
Calendar
TEXT BOOKS:
Computer Fundamentals, Anita Goel, Pearson Education, 2017
PC Hardware Trouble Shootmg Made Easy, TMH
REFERENCES:
Essential Computer and IT Fumdamentals for Engineering and Science Students,
Dr. N.B.Vekateswarlu, 5.Chand
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WEB RESOURCES:

hitps:/explorersposts. gre. nasa. gov/ postd 1/ 2006-2007 /computer_basics/ComputerPorts.doc
hitps://explorersposts. gre. nasa. gov/ posthd 1/2006-2007 busnbyte/Digital _Storage Basics.doc

h:tgs:.-'."www.thegeekstuf[mm-‘!ﬂﬂ?-"ﬂ?.-‘]Mux-]s-uamnmnd-emmples
hitps:www. pesireest. com'basic - lnux-commands/

hitps:// peek-university. com/vmware-plaver manuallv-mstall-a-guest-operating-svstem/
hitps://gsuite. google. com/ learnmg-center products/&!/

COURSE OUTCOMES:

Studenits should be able to:

1.

5

s

i

L

Assemble and disassemble components of a PC

Construct a fully functional virtual machine, Summarize various Linux operating system
commands,
Secure a [computer from cyber threats, Learn and practice programming skill in Github,
Hackerrank, Codechef, HackerEarth ete.

Recognize characters & extract text from scanned images, Create audio files and podcasts

Create vidpo tutorals and publishing, Use office tools for documentation, Build interactive

presentatiohs, Build websites, Create quizzes & analy#e responses.
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ENGINEERING EXPLORATION PROJECT (PRI1201)

COURSE OBJECTIVES:

* Build mindsets & foundations essential for designers

* learn about the Human-Centered Design methodology and understand ther real-world
apphcations

* Use Design Thinking for problem solving methodology for investigating illdefined problems.

*  Undergo several design challenges and work towards the final design challenge

sign Thinking on the followmng Streams to

ply Design Thinking on the following 5

Project Stream 1: Electromics, Roboncs, 10T and Sensors
PI'G_]E:‘.‘T Stream 2: Cﬂrq:ll.:ltr!r Scence a.m:l IT Apphcatons

stiucture, safety, alternative

] 1 g hethodology by explonng
all the phases -::nl"demg;n thmk mb thmugh |he wnlle'r.-' bag chn]lenge :ml:l p-m:h.asls

* The second part will be more discussion-based-and will focus on building some necessary skills as
designers and learning about complementary faterial for human- centered design.

* The class will then divide into teams and they will be working with one another for about 2 — 3
weeks. These teams and design challenges will be the basis for the final project and final
presentation to be presented.

* The teams start with Design Challenge and go through all the phases more in depth from coming
up with the right question to émpathizmg to wdeating to prototyping and to testng.

* Outside of class, students will also be gathering the requirements, sdentifying the challenges,
usability, importance ete

= At the end, Students are required to submit the final reports, and will be evaluated by the faculty.

TASKS TO BE DONE:
Task 1: Everyone s a Designer
*  Understand class objectives & harness the designer mindset
Task 2: The Wallet'Bag Challenge and Podcast
*  Gain a quik introduction to the design thmking methodology
* (Go through all stages of the methodology through a simple design challenge
* Podcast: Observe, Listen and Engage with the surrounding environment and aentify a design
challenge.
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Task 3: Teams & Problems
= Start Design Challenge and leamn about teams & problems through thas
* Foster team collaboration, find inspiration from the environmenti and learn how to identify
problems
Task 4: Empathizing
* Contmue Design Challenge and learn empathy
* Learn techmques on how to empathize with users
* (o to the field and interview people in their environments
*  Submit Activity Card

Task 5: Ideating
* Continue Design Challenge and learn how to brainstorm effectively
* Encourage exploration and foster spaces for brainstorning
*  Submit Acfivity Card
Task 6: Prototypin
* Continue Qesign Challenge and learn how to create effective prototypes
Build tangible models and use them as commumcation tools
Start giving constructive feedback to classmates and feammates
®  Submit Activity Card
Task 7: Testng
* Finish Design Challenge and iterate prototypes and ideas through user feedback
Evolve ideas and prototypes through user feedback and constructive criticism
*  (Get peer feedback on individual and group performance
= Submit Activity Card
Task B:
® Final Report Submisson and Presentation

Note: The colleges may arpange for Guest Speakers from Varwous Design Fields: Graphic Design,
Industrial Design, Architecture, Product Design, Orgamzational Design, etc to enrch the students with
Design Thinking Concept.

REFERENCES:
1. Tom Kelly, The Art of Innovation: Lessons in Creativity From IDEQ. America’s Leading Design
Firm (Profile Books, 2002)
2. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and Inspires

Innovation ( HarperBusiness, 2009)
3. Jeanne Liedtka, Ramndy Salzman, and Daisy Azer, Design Thinking for the Greater Good:
Innovation in the Social Sector (Columbia Business School Publishing, 2017)
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OTHER USEFUL DESIGN THINKING FRAMEWORKS AND METHODOLOGIES:

*  Human-Centered Design Toolkit (IDEO); hitps:/www.deo com/post/design-kit

* Design Thinking Boot Camp Bootleg ( Stanford D-School);
hitps://dschool.stanford edu/resources/the-bootcamp-bootleg

* Collective Action Toolkit {frogdesign): hitps://'www_frogdesign.com/wpcontent/ uploads/ 2016/
03/CAT_2.0_English.pdf

= Design Thinking for Educators (IDEO); hitps://designthink ing foreducators.com/
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METALLURGY & MATERIALS SCIENCE

Course Objective: To understand the basic fundamentals of Material science and Physical metallurgy.
The basic concepts to be taught will help for the improvement, proper selection and effective utilization of
materials which is essential to satisfy the ever increasing demands of the society.

UNIT -1

Structure of Metals and Constitution of alloys: Bonds in Solids, Metallic bond, crystallization of
metals, Packimg Factor - 5C, BCC, FCC& HCP-lne density, plane density. Gramn and gramn boundares,
effect of gramn boundaries on the Properties of metal / alloys — determination of gram size. Imperfections —
point, line, surface and volume- Slip and Twinning.

Necessity of alloying, types of solid solutions, Hume Rotherys rules, intermediate alloy phases, and

electron compoundgs

Equilibrium Diagrams : Experimental methods of construction of equilibriugn diagrams, Isomorphous
alloy systems, equlibrium cooling and heating of alloys, Lever rule, coring miscibility gaps, eutectic
systems, congruenft melting intermediate phases, peritectic reaction. Transformgitions in the solid state —
allotropy, eutectoyd. permectond reactions, phase rule, relationship between equibbriom diagrams and
properties of alloys. Study of binary phase diagrams such a8 Cu-Ni and Fe-FesC.

UNIT -1

Ferrous metals and alloys: Structure and properties of White Cast iron, Malleable Cast iron, grey cast
won, Spheriodal graphite cast won, Alloy €ast wons. Classification of steels, structure and properties of
plain carbon steels, Low alloy steels, Hadfield manganese steels, tool and die steels.

Non-ferrous Metals and Alloys: Siruettire and properties of Copper and its alloys, Aluminium and its
alloys, Tianmum and its alloys, Magnesium and its alloys, Super alloys.

UNIT - 11
Heat treatment of Alloys: Effect of alloying elements on Fe-Fe:C system, Annealing, normalizing,

hardening, TTT diagrams, tempering, hardemability, surface - hardening methods, Age hardening
treatment, Cryogenic treatment of alloys.

UNIT - 1V

Powder Metallurgy: Basic processes- Methods of producing metal powders- milling atomization-
Granulation-Reduction-Electrolytic  Deposition. Compacting methods — Sintering - Methods of
manufacturing sintered parts. Sintering Secondary operations-Sizing, coining, machining -Factors
determining the use of powder metallurgy-Application of this process.
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UNIT-V

Ceramic and composite materials: Crystallme cerarmcs, glasses, cermets, abrasive materials,
Classification of composites, varwus methods of component manufacture of composites, particle —
reinforced matenals, fiber reinforced materials, metal ceramic mixiures, metal — matrix composites and C
— C composites. Nanomaterials — definition, properties and applications.

TEXT BOOKS:
1. Introduction to Physical Metallurgy - Sudney H. Avener - MeGrawHall
2. Essential of Materials science and engineering - Donald R.Askeland - Cengage.

REFERENCES :

Materal Science and Metallurgy — Dr. V.D kodgire- Everest Publishing House

Matermals Science and engineering - Callister & Baalasubrahmanyam- Wiley Publications
Material Science for Engineering studenis — Fischer — Elsevier Publishers

Materml s I I ! 1

Introduction to Matenal Science and Engineering — Yip-Wah Chung CR{’ Press

Materal Sdence and Metallurgy — A V K Survanarayana — B 5 Pubhcatipns

Materal Sdence and Metallurgy — U. C. hndal — Pearson Publications

o N R b=

Course Cuatcom

CO1: Understand the crystalline structure of different-metals and study the stability of phases in
different alloy systems.

CO2: Study the behavior of ferrous and non ferrous metals and alloys and therr application in different
domains

CO3: Able to understand the effect of heat treatment, addition of alloying elements on properties of
ferrous metals.

CO4: Grasp the methods of making 'of metal powders and applications of powder metallurgy

CO35: Comprehend the properties dnd applications of ceramic, composites and other advanced
methods.
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MECHANICS OF SOLIDS

Objective: The students completing this course are expected to understand the basic terms hke stress,
strain, poissons ratw...etc and different stresses and deflections mduced in beams, thin cylinders, thick
cvlmders, and columns. Further, the student shall be able to understand the shear stresses due to torsion 1n
circular shafis.

UNIT -1
SIMPLE STRESSES & STRAINS : Elasticity and plasticity — Types of stresses & strains—Hooke's law
— stress — strann diagram for mild steel — Working stress — Factor of safety — Lateral strain, Poisson’s ratio
& volumetric strain — Bars of uanrmb secton — mmpas:te bars — Tempemture stresses- Complex Stresses
- Siresses on an inf : i 1 i pns - Principal planes and
principal stresses [- Mohr's circle - Relanon between elastic constants, Strajn energy — Resihence —
Gradual, sudden, ympact and shock loadings.

UNIT - 11
SHEAR FORCE|AND BENDING MOMENT : Defimition of beam — Typegs of beams — Concept of
shear force and bending moment — S.F and B.M diagrams for cantilever, simply supported and
overhanging beams subjected to pomt loads, u.d.l, uniformly varying loads and combination of these loads
— Pomt of contra flexure — Relaton 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/ 1 = fly = E/R Neutral axis — Determination bending stresses — section modulus of rectangular and

circular sections (Solid and Hollow), LT, Angle and Channel sections — Design of simple beam sections.
SHEAR STRESSES: Denvatwon 0f formula — Shear stress distribution across various beams sections like
rectangular, crcular, tnangulac; I, T angle sectwons.

UNIT -1V

DEFLECTION OF BEAMS : Bending into a circular arc — slope, deflection and radius of curvature —
Difterential equation for the elastic line of a beam — Double mtegration and Macaulay’s methods —
Determunation of slope and deflection for cantilever and simply supported beams subjected to point loads,
- U.D.L uniformly varying load. Mohr’s theorems — Moment area method — application to simple cases
including overhanging beams, Statically indetermrnate Beams and solution methods.

TORSION: Introduction-Derivation- Torsion of Circular shafis- Pure Shear-Transmission of power by
circular shafts, Shafis in series, Shafts in parallel.
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UNIT-V

THIN AND THICK CYLINDERS: Thin seamless cylindrical shells — Dervation of formula for
longitudinal and circumferential stresses — hoop, longitudinal and Volumetric strains — changes in dia, and
volume of thin cylinders — Riveted boiler shells — Thin spherical shells. Wire wound thin cylinders.
Lame’s equation — cylinders subjected to inside & outside pressures —compound cylmders.

COLUMNS:

Bucklng and Stablity, Columns with Pinned ends, Columns with other support Conditions, Limitations
of Euler’s Formula, Rankime s Formula,

TEXT BOOK:

1. Strength of materials /GH Ryder/ Mc Millan publishers India Lid.
2. Strength of materials by B.C. Punmia-lakshmi publications pvi.Lid, New Delhi.

REFERENCES :
1. Mechanics of M

2. i
3. Strength -nfMtwal:*. I:::.-' 5. Tm*lshenlm D. VAN NDSTRAND Company- PHI F‘ublishers
4 :
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COURSE OUTCOMES:
On the completion of the course the student will able to

CO1: Model & Analyze the behavior of basie structural members subjected to various loading and
support conditions based on principles of equilibrium.

CO2: Understand the apply the concépt of stress and strain to analyze and design structural members
and machme parts under axaal; shear and bending loads, moment and torsional moment.

CO3: Students will learn all the-methods to analyze beams, columns, frames for normal, shear, and
torsion stresses and tosolve deflection problems in preparation for the design of such structural
components. Students are able to analyse beams and draw correct and complete shear and bendmng
moment diagrams for beams.

CO4: Students attain a deeper understanding of the loads, stresses, and strains acting on a structure and
therr relations in the elastic behavior

CO3: Design and analysis of Industrial components like pressure vessels.

_I.I.I_"i.u.r...l_"iemﬂ.ter | !1 !T !l‘ !-l"
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THERMODYNAMICS

Course Objectives:
To umpart the knowledge of the thermodynamic laws and principles so as to enable the student to prepare
an energy audit of any mechanical system that exchange heat and work with the surroundings.

UNIT -1

Iniroduction: Basic Concepis : System, boundary, Surrounding, Universe, control volume, Types of
Systems, Macroscopic and Microscopic viewpoints, Concept of Continuum, Thermodynamic Equilibrium,
State, Property, Process - Reversible, Quasi static & Irreversible Processes, cycle, Causes of
Irreversibility. Energy in State and in Transition - Types, Work and Heat, Point and Path function.

Eemth Law of Thermudynarnma - E‘umept of Terq:rernmre — Principles of Thermometry —Reference

Turbmne, Eumpre L

UNIT 111

Limitations of the First Law — Thermal Reservoir,-Heat Engine, Heat pump, Parameters of performance,
Second Law of Thermodynamics, Kelvin-Planck and Clausius Statements and their Equivalence,
Corollaries, PMM of Second kind, Carnot.Cycle and its specialties, Carnot’s theorem, Thermodynamic
scale of Temperature.

Clausius Inequality, Entropy. Prnciple of Entropy Increase, Availability and Irreversibility (Basic
definitions) — Thermodynamic Pptentials, Gibbs and Helmholiz Functions, Maxwell Relations —
Elementary Treatment of the Thied Law of Thermodymamics.

UNIT IV

Pure Substances, P-V-T- surfaces, T-S and h-s diagrams, Mollier Charts, Phase Transformations — Triple
point and critical point, properties during change of phase, Dryness Fraction — Clausius — Clapeyron
Equation, Property tables. Varwus Thermodynamic processes and energy Transfer — Steam Calorimetry.
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UNIT -V

Ideal Gas equation of state- Compressibility factor- Van der Waals equation of state- Beattie-Bridgeman
equation of state- Benedict-Webb-Rubin equation of state- Viral equation of state- compressibility charts —
variable specific heats .

Mixtures of perfect Gases — Dalton’s Law of partial pressure, Avogadro's Laws of additive volumes-
Equivalent Gas constant and Molecular Internal Energy, Enthalpy, Specific Heat and Entropy of Mixture
of Perfect Gases and Vapour.

Psvchrometric Properties — Dry bulb Temperature, Wet Bulb Temperature, Dew pomt Temperature,
Thermodynamic Wet Bulb Temperature, Specific Humidity, Relative Hurmudity, Saturated Awr, Vapour
pressure, Degree of saturation — Adiabatic Saturation , Carrier’s Equation — Psychrometric chart.

TEXT BOOKS:
1. Engineering Thermodynamics, PK Nag 6™ Edn , McGraw Hill.
2. Fundamentals of Thermodynamics — Sonntag, Borgnakke, Van Wylen, 6™ Edn, Wiley

REFERENCES:

[==]

. Thermodyngmics by Prasanna Kumar, Pearson Publishers

. Engineenng| Thermodvnamics — Jones & Dugan PHI

. Thermodyngmucs, an Engmmeermg Approach, Yunus A Cenegel, Michael 4 Boles, 8" Edn in S1
Units, MeGraw Hill.

. Thermodynamics — J.P.Holman | McGrawHill

4
5. An Introduction to Thermodynamacs - Y. V.C. Rao— Universities press.
f
7

Lad fd

. Thermodynamics — W.Z. Black & 1.G.Hartley, 3" Edn Pearson Publ

. Engineenng Thermodyvnamics — D.P. Misma, Cengage Publ.
8. Engineering Thermodynamics — P.Chantopadhyay — Oxford Higher Edn Publ.

COURSE OUTCOMES:
After undergoing the course the student is expected to learn
CO1: Basic concepts of thesmodynamics
CO2: Laws of thermodynamics
CO3: Concept of entropy
CO4: Property evaluation of vapors and their depiction in tables and charts
CO3: Evaluation of properties of perfect gas mixiures.
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FLUID MECHANICS AND HYDRAULIC MACHINES.

Course Objectives: The students completing this course are expected to understand the properties of
fluids, s kinematic and dynamic behavior through various laws of fluids like continuity, Euler’s,
Bemoull's equations, energy and momentum equations. Further, the student shall be able to understand
the theory of boundary layer, working and performance characteristics of various hydraulic machines like
pumps and turbimes

UNIT 1
Objective: After studying this unit student will know the concept of fluid and its properties, manometry,
hydrostats: forces acting on different surfaces and also problem solving technigques.

Fluid statics: Dimensions and units: physical properties of flusds - specific gravity, viscosity and its
significance, surface tension. capillarity, vapor pressure. Atmospheric, gauge amnd vacuum pressure,
Measurement of pressure — Manometers - Piezometer, U-tube, inverted and|differential manometers.
Pascal’s & hvdrostanic laws.
Buoyancy and tation: Meta center, stability of floating body. Submergdd bodies. Calculation of
metacenter height.[Stability analysis and applications.

UNIT II
Objective: In this unit student will be exposed to the basie laws of fluids, flow patterns, viscous flow
through ducts and their corresponding problems.

Fluid kinematics: Introduction, flow types. Equatwn of continuity for one dimenswnal flow, circulation
and vorticity, Stream lme, path line and streak lines and stream tube. Stream function and velocity
potential function, differences and relation between them. Condition for irrotational flow, flow net, source
and sink, doublet and vortex flow.

Fluid dymamics: surface and body forces —Euler’s and Bernoulli's equations for flow along a stream line,
momentum equation and its applications, force on pipe bend.

Closed conduit flow: Reynold’s experiment- Darcy Weisbach equation- Mmor losses in pipes- pipes n
series and pipes in parallel- total energy line-hydraulic gradient line.

UNIT I

Objective: At the end of this unit student will be aware of the concepts related to boundary layer theory,
flow separation, basic concepis of velocity profiles, dimensionless numbers and dimensional analysis.
Boundary Laver Theory: Introduction, momentum integral equaton, displacement, momentum and
energy thickness, separation of boundary layer, control of flow separation, Stream lmed body, Bluff body
and its applications, basic concepts of velocity profiles.

Dimensional Analysis: Dimensions and Units, Dimensional Homogeneity, Non dimensionalization of
equations, Method of repeating variables and Buckingham Pi Theorem.
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UNIT IV

Objective: In this unit student will know the hydrodynamic forces acting on vanes and performance
evaluation of hydraulic turbines.

Basics of turbo machinery: hydrodynamic force of jets on stationary and moving flat, inclined,
and curved vanes, jet striking centrally and at tip, velocity diagrams, work done and efficiency, flow over
radhial vanes.

Hydraulic Turbines: classification of turbines, impulse and reaction turbines, Pelion wheel,
Francis turbine and Kaplan turbine-working proportions, work done, efficiencies, hydraulic design —
draft tube- theory- functions and efficiency.

UNITV

Objective: After studying this unit student will be 1 a position to understand the charactenstic curves of
hydraulic turbines and also evaluate the performance characteristics of hydraulic pumps.

Performance of hydraulic turbines: Geometric similarity, Unit and specific quantities, characteristic
curves, governing of turbines, selection of type of turbine, cavitaton, surge tank, water hammer.
Hydraulic systemd- hydraulic ram, hydraulic Tift, hydraulic coupling. Fluidics |- amplifiers, sensors and
oscillators. Advanfages, hmitations and apphications.
Centrifugal pumps: classification, working, work done — manometric head- losses and efficiencies-
specific speed- pufnps in senes and parallel-performance characteristic curves, cyvitation & NPSH.

TEXT BOOKS:
1. Fluid Mechanics- Fundementals and Applications by Y.A. Cengel, ] M.Cimbala, 6 Edn,
McGrawHll
2. Fluid Mechanics - Dixon, 7* Edn, Elesvier

REFERENCE BOOKS:
1. Hydraulics, fluid mechanics and Hydraulic machinery- Modi and Seth
2. Fluid Mechanics and Hydradlic Machines - RK Bansal- Laxmi Publications (P) Lid.
3. Fluid Mechanics and Hydeaulic Machines - Rajput
4. Fluid Mechanics and Fluid Power Engineering - D.S. Kumar, Kotaria & Sons.
5. Flmd Mechamcs and Machinery - D. Rama Durgamh, New Age Intermational.

COURSE OUTCOMES:
From this course the student 15 expected to learn
CO1: The basic concepts of fluid properties.
CO2: The mechanics of fluids in static and dynamic conditions.
CO3: Boundary layer theory, flow separation and dimensional analysis.
CO4: Hydrodynamic forces of jet on vanes in different positions.
CO35: Working Principles and performance evaluation of hydraulic pump and turbines.
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BASIC ELEMENTS OF AUTOMOBILE CHASSIS

COURSE OBJECTIVES:

i. To understand the basic knowledge about various vehicle frames, front axles, steering systems and
understand the conditions for true rolling motion of wheels during steering.

it. To recognize the construction and working principle of drive line, final drive and differential
systems

iii.TESrem-'iew the knowledge about the constructional feature of rear axle, wheels and tyres.

iv.To evaluate the working principles of both conventiomal and independent suspension system.

v. To demonstrate working principle of braking system used i automobile.

UNIT 1
INTRODUCTION, FRAI"I:-IE. STEERING SYSTEM
Types of Chassis lgyes e Bttt d-deve—varions types of frames, Loads

acting on vehicle f ame, Constructional details and m:nerua]s fl.':r ﬁ-ame;-, Testmb of frames, Types of Front
Axles and Stub Axles, Front Wheel Geometry, Condition for True Rolling Motwn of Wheels during
Steering, Ackermaln’s and Davis Steering Mechanisms, Steering Error Curve, St¢ering Linkages, Different
Types of Steering [Gears, Slip Angle, Over—Steer and Under—Steer, Reversible fand Irreversible Steering,
EPAS.

UNITII :

PROPELLER SHAFT AND FINAL DRIVE

Effect of Driving Thrust, torque reactions and side thrust, Hotchkiss drive, torque tube drive, radius rods
and stabilizers, Propeller Shaft, Universal Joints; Constant Velocity Universal Joints, Front Wheel drive,
Final drive, different types, Double reduchon and twin speed final drives, Muli-axled vehicles,
Differential principle and types, Differential housings, limited speed differential, Differential locks.

UNIT IIT.

AXLES AND TYRES

Construction and Design of Deive Axles, Types of Loads acting on drive axles, Full — Floating, Three—
Quarter Floating and Semi-Floating Axles, Axle Housings and Types — Lift axle, Dead axle, Types and
Constructional Details of Different Types of Wheels and Rims, Different Types of Tyres and their
constructional detanls.

UNIT IV

SUSPENSION SYSTEM

Need for Suspension System, Types of Suspension Springs, Constructional details and characteristics of
Single Leaf, Multi-Leaf, Coil, Torsion bar, Rubber, Pneumatic and Hydro — elastic Suspension Spring
Systems, Independent Suspension System, Shock Absorbers, Types and Constructional detals.
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UNIT YV

BRAKING SYSTEM

Theory of Automobile Braking, Stopping Distance Time and Braking Efficiency, Effect of Weight
Transfer during Braking, Theory of Drum Brakes, Loading and Trailing Shoes, Braking Torque,
Constructional Details of Drum Brake and its Activators, Disc Brake Theory, Types and Construction,
Hydrauhe Braking Svstem, Mechamical Braking System, Pneumatic Braking System, Power—Assisted
Brakmg System, Anti—Lock Brakmg System, Constructional Details.

TEXT BOOKS:
1. Kirpal Singh, Vol- I, Automobile Engmeering, Standard Publhisher, New Delha , 2017
2. K K. Ramalngam, “Automobile Engineering™, scitech publication (India), 201 1.
3. RK. Rajput, A Text—Book of Automobile Engineering, Laxmi Publications Private Limited, 2015

REFERENCES:
1. Heinz Hazler, Modemn Vehicle Technology, Butterworth, London, 2005,
2. Heldt P.M.[ATTomonve Chassis, Chllon Co., sew 1ok, 1990 |
3. Newton Stgeds and Garret, Motor Vehicles, 13th Edibon, Butterworth, Lagndon, 2005.
4. N K. Giri, Automotive Mechanics, Kanna Publishers, 2007
5. Wilham. H} Crows — Work shop Mannel — 2005

COURSE OUTCOMES

Al the end of this course the studeni will be able 1o
i. Identify the different types of frame and chassis used in Automotive.
il. Relate different types of drive lines and drives-used in Automotive.
iil. Acquire knowledge about different types of front axle and rear axles used in motor vehicles.
iv. Examine the working principle of cemventional and independent suspension systems.
v. Apply knowledge on working prindiples of brake and its subsystems.
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COMPUTER AIDED ENGINEERING PRACTICE

Course Objective: To enhance the student’s knowledge and skills mn engmeermg drawmg and to
mtroduce drafting packages and commands for computer mded drawing and modeling.

UNIT-I

Objective: The knowledge of projections of solids 15 essential in 3D modeling and animatiwon. The student
will be able o draw projections of solids. The objective is to enhance the skills they already acquired in
therr earlier course in drawing of projection and sections of solids.

PROJECTIONS OF SOLIDS : Projections of Regular Solids inclined to both planes — Auxiliary Views.
Sections and Sectional views of Right Regular Solids — Prism, Cylinder, Pyramid, Cone — Auxiliary
VIEWS,

UNIT-11
Objective: The knowledge of development of surfaces of solids is required in designing and
manufacturing of the objects. Whenever two or more solids combine, a defiffite curve is seen at their
mtersection. The iptersection of solids also plays an important role in designing and manufacturing. The
objective 15 o mpprt this knowledge through this topic.
DEVELOPMENT AND INTERPENETRATION OF SOLIDS: Development of Surfaces of Right
Regular Sohds — Pnsms, Cylinder, Pyramid Cone and thew parts.

Interpenetration of Right Regular Solids — Intersectipirof Cylinder Vs Cylinder, Cylinder Vs Prism,
Cylinder Vs Cone.

UNIT-111

Objective: lsometnc projections provide @ pictorial view with a real appearance. Perspective views
provides a reahistic 3D View of an objeet. The objective is to make the students learn the methods of lso
and Perspective views.

ISOMETRIC PROJECTIONS < Principles of Isometric Projection — Isometric Scale — Isometric Views
— Conventions — Isometric Views of Lines, Plane Figures, Simple and Compound Solids — Isometric
Projection of objects having non- isometric lines. Isometric Projection of Spherical Parts. Transformation
of Projections: Conversion of Isometric Views to Orthographic Views — Conventions.

PERSPECTIVE PROMJECTIONS: Perspective View: Points, Lines, Plane Figures and Simple Sohds,
Vamshing Pomnt Methods(General Method only).

In part B compurter aided drafting is introduced.

UNIT IV

The objective 15 to introduce vanous commands i AutoCAD to draw the geometnic entiiwes and to create
2D and 3D wire frame models.

INTRODUCTION TO COMPUTER AIDED DRAFTING: Generation of points, lines, curves, polygons,
dimensioning. Types of modeling : object selection commands — edit, zoom, cross hatching, pattern
filling, utility commands, 2D wire frame modeling, 3D wire frame modeling,.

UNIT ¥:
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By gomng through this topsc the student will be able to understand the paper-space environment

thoroughly.
VIEW POINTS AND VIEW PORTS: view pont coordmates and view(s) displayed, examples to exercise

different options like save, restore, delete joint , single option.

UNIT VI:

The objective & to make the students create geometrical model of simple solids and machine parts and
display the same as an [sometrc, Orthographic or Perspective projection.

COMPUTER. AIDED SOLID MODELING: lsometric projections, orthographic projections of isometric
projections Modeling of simple solids, Modeling of Machines & Machine Parts.

TEXT BOOKS:
|.Engmeenng Graphics, K.C. john, PHI Pubhcatons
2 Engmmeering drawing by N.D Bhatt , Charotar publications.

REFERENCES:

Masterng Auto CAD 2013 and Auto CAD LT 2013 - George Omura, Sybex

Auto CAD(2013 fundamentals- Elisemoss, SDC Publ.

Engmeenng Drawing and Graphics using Auto Cad — T Jeyapoovan, vikgs

Engmeenng Drawing + AutoCAD — K Venugopal, V{ Prabhu Raja, New |Age
. . . !

Engmeenng Drawing — MB Shaw, BC Rana, Pearson

Engineering Drawing — KL Narayana, P Kannaah, Scitech

Engineering Drawing — Agarwal and Agarwal, Mc Graw Hill

Engmeenng Graphies — P1 Varghese, Me Graw Hall

1LI Text book of Engineering Drawing with auto-CAD | K.venkata reddy/B.S . publications.

11. Engmeering Drawing with Auto CADY/ James D Bethune/Pearson Publications

12. Engineering Graphics with Auio/CADVKulkarni D.M, Rastogi AP, Sarkar A K/PHI Publications

D Re N e e b=

End Semester examination shall be conducted for Four hours with the following pattern:

a) Two hours-Conventwonal drawing
b} Two hours — Computer Awded Drawing

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

Il Year - | Semester L T P i
i 1]

AUTOMOTIVE COMPONENTS LAB

COURSE OBJECTIVES:
L. To assemble and disassemble the parts of an IC engine.
il. To identify the various component of an IC engine.
i To identify the various components in transmission systems of an automobile.

. To assemble and disassemble the various components of transmission system.
v. To study all the functions of automobile components

LIST OF EXPERIMENTS
1. Assembly & Disassembly of Petrol engine.
2. Assembly & Disassembly of Diesel engine.
3. To study constructional and working principle of clutch.
v & Dhsassembly of Gear Box.
5 Assembly & Disassembly of Transfer case.
6. Assembly & Disassembly of Differential & rear axle.
7. Assembly & Disassembly of Stub Axle Assembly.
8. To assemble and disassemble Transfer case
9. To assemble and disassemble Differential. Rear axle
10. To assemble and disassemble Front axle.
11. To Siudy different chassis layouis
12. To Study braking system
13. To Study Steering system
14. To Study Suspension system

COURSE OUTCOMES:
1. Dismantle and Assemble the automobile chassis and Engine components
il. Identify & differentiate components of SI & CI engines
ii. Understand working of braking, steering, clutch, transmission, Suspension systems.
iv. Differentiate various subsystems of two, three & Four wheeler vehicles
v. Develop skills in Dismaniling and assembling of chassis components.
vi. Correct munor repairs and trouble shoots the breakdowns
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MECHANICS OF SOLIDS AND METALLURGY LAB

Course Objective: To impart practical exposure on the microstructures of various materials and
their hardness evaluation. Also to impart practical knowledge on the evaluation of material

properties through various destructive testing procedures.

NOTE: Any 6 experiments from each section A and B.
(A) MECHNICS OF SOLIDS LAB :

1. Dhrect tension test
. Bending test on
a) Sumip

]

b
s
]
=
7

5. Test on springs

6. Compression test on cube
7

8

. Imipact test
. Punch shear test

(B) METALLURGY LARB:

1. Preparation and study of the Micro Structure of pure metals like Iron, Cu and AL

2. Preparatwon and study-of'the Microstructure of Mild steels, low carbon steels, high — C steels.
3. Siudy of the Micro Structures of Cast Irons.

4. Study of the Micra Structures of Non-Ferrous alloys.

5. Study of the Micro structures of Heat treated steels.

6. Hardeneability of steels by Jominy End Quench Test.

7. To find out the hardness of various treated and untreated steels.
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CONSTITUTION OF INDMA

Course Objectives:

b

oW

b

To Enable the student to understand the importance of constitution

To understand the structure of executive, legislature and judiciary

To understand philosophy of fundamental rights and duties

To understand the autonomous nature of constitutional bodies like Supreme Court and high court
controller and auditor general of India and election commission of India.

To understand the central and state relation financial and administrative.

UNIT-1

Introduction to 1

wn Constitution: Constitution meaning of the term, Indan Constitution - Sources and

constitunional history, Features - Citwenship, Preamble, Fundamental Rights and Dubes, Dirrective

Principles of State P&Iicy.

Learning outcom

After completion of this unit student will

Understand the concept of Indian constitution

Apply the knowledge on directive principle of state policy
Analyze the History, features of Indian constitution
Evaluate Preamble Fundamental Rayghis and Dunes

UNIT-1

Union Government and its Administration Structure of the Indian Union: Federalism, Centre- State
relationship, Presulent: Rolé, power and position, PM and Council of ministers, Cabinet and Central
Secretanat, LokSabha, RajvaSabha, The Supreme Court and High Court: Powers and Functions;
Learning outcomes:-After completion of this unit student will

Understand the structure of Indian government
Differentiate between the state and central government
Explain the role of President and Prime Minister
Know the Structure of supreme court and High court
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UNIT-111

State Government and its Admmnistration Governor - Role and Position - CM and Council of ministers,
State Secretanat: Orgamsation, Structure and Functions

Learning outcomes:-After completion of this unit student will
® Understand the structure of state government
® Analyze the role Governor and Chief Minister
= Explain the role of state Secretanat
& Differentiate between structure and functions of state secretariat

UNIT-IV

A Local Admimistration - District’s Administration Head - Role and Importance, Municipalities - Mayor
and role of Ele v T ' vatiRa): Functwons PRI:
ZilaPanchayat, Elected officials and their roles, CEO ZilaPanchayat: Blpck level Orgamizational
Hwerarchy - (Diffefent departments), Village level - Role of Elected and Appoirjted officials - Importance
of grass root demofcracy

Learning outcom

& Understand the local Admimistranon

o Compare and contrast distrct admimstrabon rale and importance

® Analyze the role of Myer and elected representatives of Municipalities
e Evaluate Zillapanchayat block level organisation

:-After completion of this unit student will

UNIT-V

Election Commission: Election Commisswon- Role of Chief Election Commissioner and Election
Commissionerate State Election Commission:, Functions of Commissions for the welfare of SC/ST/OBC
and women

Learning outcomes:-After completion of this unit student will

Know the role of Election Commission apply knowledge

Contrast and compare the role of Chief Election commissioner and Commussiononerate
Analyze role of state election commission

Evaluate various commuissions of viz SC/ST/OBC and women

References:

1. Durga Das Basu, Introduction to the Constitution of India, Prentice — Hall of India Pvt. Ltd.. New
Delha

SubashKashvap, Indian Constitution, Natonal Book Trust

J.A. Siwach, Dynamics of Indian Government & Politics

D.C. Gupta, Indan Government and Politics

H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law Publication)

1.C. Johan, Indian Government andPolitics Hans

bl
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1. Raj IndunGovernment and Politics

ML.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constiutional Law, Prentice —
Hall of India Pvt. Ltd.. New Delhi

Mooran, A.G.. (South Asma Human Rights Documentation Centre), Challenges to Civil Right),
Challenges to Civil Rights Guarantees in India, Oxford University Press 2012

resouroes.

1
2
3.
4
5

. nptelac.n/courses/ 10910407478
. nptelac. n/courses 109104045/

nptelac. in/courses/101 104065/

. www hiss uthoac. infen'lecture-details
. wWww L itboac.an‘en/event 2nd-lecture-inst tute-lecture-seres- indian-const imution

Course Cuatcomes:

At the end of the s¢mester/course, the student will be able to have a clear knowlefdge on the following:

.

Understand historical background of the constitution making and its importance for building a
democratic| India.
Understand the functioning of three wings of the povernment ie., gxecutive, legislative and
judiciary.
Understand the value of the fundamental rights and duties for becoming good citizen of India.
Analyze the decentralization of power betwieén central, state and local self-government.

Apply the knowledge in strengthenmng. of the constitutional nstitutions like CAG, Election
Commission and UPSC for sustaining democracy.

1. Know the sources, features andprinciples of Indian Constitution.

Learn about Umon Govetnment, State government and its administraton.

Get acquamted with Local admmistration and Pachayan Ra).

Be aware of basic concepts and developments of Human Rights.

Gain knowledge on roles and functioning of Election Commission

U
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KINEMATICS OF MACHINERY

Course objective: The students completing this course are expected to understand the nature and role of
the kinematics of machinery, mechanisms and machines. The course includes velocity and acceleration
diagrams analysis of mechamisms joints, Cams and their applications. It exposes the students to various
kinds of power transmission devices like beli,rope , chain and gear drives and their working principles
and ther merits and demerits.

UNIT -1
MECHANISMS : Elements or Links — Classification — Rigid Link, flexible and flusd link — Types of
kmematw pars — shding, turming, rolling, screw and sphernical parrs — lower and lugher pars — closed and
open pairs — constrained motion — completely, partially or successfully constramed and incompletely
constramed.

Grashoff's law | [Degrees of freedom Kutzbach eriterian for planar mechanisms, Mechanism and
machines — classiffjcation of machines — kinematic chain — inversion of mechanigm — inversions of quadric
cycle cham — single and double shder crank chamns.

UNIT-11
LOWER PAIR M H-4 e s = - perated tvpes — Peaucelher, Hart
and Scott Russul — Gm&hpp&r — Wat T E‘hel:ucheff and Rubert Mm.hamsrns and straight hne motwon,
Pantograph.

Conditions for correct steering — Davis Steering gear, Ackermans steering gear — velocity ratio; Hooke's
Joint: Single and double — Universal coupling—application—problems.

UNIT - 111

KINEMATICS: Velocity and acceleration — Motion of a link in machine — Determination of Velocity
and acceleration diagrams — Graphical method — Application of relative velocity method four bar chain.
Velocity and acceleration analysis of for a given mechanism, Klein's construction, determination of
Coriolis component of acceleration.

PLANE MOTION OF BODY: Instantaneous center of rotation, centroids and axodes — relative motion
between two bodies — Three centres in line theorem — Graphical determination of instantaneous centre,
diagrams for simple mechanisms and determination of angular velocity of points and links.

UNIT -1V

CAMS: Definitions of cam and followers — their uses — Types of followers and cams — Terminology —
Types of follower motwn: Uniform velocity, Simple harmonic motion and uniform acceleration and
retardation. Maximum velocity and maximum acceleration durmg outward and return strokes m the above
3 cases. Analysis of motion of followers: Roller follower — circular cam with strajght, concave and convex
flanks.

BELT DRIVES: Introduction, Belt and rope drives, selection of belt drive- types of belt drives, V-belts,
materials used for belt and rope drives, velocity ratio of belt drives, slip of belt, creep of belt, tensions for
flat belt drive, angle of contact, centrifugal tension, maximum tension of belt, Chains- length, angular
speed ratio, classification of chains.
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UNIT-V

GEARS: Higher pairs, friction wheels and toothed gears—types — law of gearing, condition for constant
velocity ratio for transmission of motion, Form of teeth: cycloidal and involute profiles. Velocity of
shding — phenomena of interferences — Methods of interference. Condition for minimum number of teeth
to avoud interference, expressions for arc of contact and path of contact — Introduction to Helical, Bevel
and worm gearmng.

GEAR TRAINS :Introduction to gear Trans, Tran value, Types — Simple and reverted wheel tramn -
Epicyclic gear Train. Methods of finding train value or velocity ratio — Epicyelic gear trams. Selection of
gear box-Differential gear for an automobile.

TEXT BOOKS:

1. Theory of Mechanisms & Machines by Jagadeesh lal, Metropolitan Pvi.Lid.
2. Theory of Machines by Thomas Bevan/ CBS Publishers

REFERENCES:
1. Theory of Machines — 5. S Rattan- TMH Publishers
2. Theory of achmes and Machinery-Vickers - Oxford .
3. Theory of Mechanisms and machines — A.Ghosh & A K Malik — East West PresS Pvt. Lid.
4. Kinematicq and dynamics of Machinery- R.L Norton- TATA MeGraw-Hjll

{ourse outcomes:
The student should be able to

CO1: Contrive a mechanism for a given plane motion with single degree of freedom.

CO2: Suggest and analyze a mechanism fora-given straight line motion and automobile steering
motion.

CO3: Analyze the motion (velocity and acceleration) of a plane mechanism.

CO4: Suggest and analyze mechanisms for a prescribed intermittent motion like opening and closing
of IC engine valves ete.

CO35: Select a power transmission system for a given application and analyze motwon of different
IrANSIMISS10n SYslems
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APPLIED THERMODYNAMICS

Course objectives:

This course is intended to study the thermodynamic analysis of major components of Rankne eycle,
refrigeration cycles and compressible fluids and to analyze the energy transfers and transformations in
these components including individual performance evaluation.

UNIT -1
VAPOUR POWER CYCLES: Camot, Rankme cycle - schemanc layout, thermodynamic analysis,
concept of mean temperature of heat addition, methods to improve cycle performance — regeneration &
reheatmng.

UNIT I
COMBUSTION: Fuek and combustion, concepis of heat of reaction, adiabatic flame temperature,
Stoichiometry, flud gas analysis.
BOILERS : Claskification — working principles of LP & H.P boilers with sketches — mountings and
accessories — working principles, boiler horse power, equivalent evaporation, efficiency and heat balance
ssifjeation — height of chimney for given draught and dischargel condition for maximum
of chimney — artificial draught, induced and forced.

UNIT - 111

STEAM NOZZLES: Function of a nozzle — applications - types, flow through nozzles, thermodynamic
analysis — assumptions -velocity of fluid at nozzle ‘exit-Ideal and actual expansion in a nozzle, velocity
coefficient, condition for maximum discharge: eritical pressure ratio, criteria to decide nozzle shape:
Super saturated flow - its effects, degree of super saturation and degree of under cooling, Wilson line.
STEAM TURBINES: Classification — anpulse turbine: mechanical details — velocity diagram — effect of
friction — power developed, axial thrust, blade or diagram efficiency — condition for maximum efficiency.
De-laval turbine - methods to reduce rotor speed-velocity compounding, pressure compounding and
velocity & pressure compounding.: velocity and pressure variation along the flow — combined velocity
diagram for a velocity compoutided impulse turbine, condition for maximum efficiency

UNIT IV

REACTION TURBINE: Mechanical details — pnneiple of operation, thermodynamic analysis of a stage,
degree of reaction —velocity diagram — Parson’s reaction turbine — condition for maximum efficiency —
calculation of blade height.

STEAM CONDENSERS: Requirements of steam condensing plant — classification of condensers —
working principle of different types — vacuum efficiency and condenser efficiency — air leakage, sources
and its affects, air pump, cooling water requirement.

UNIT-V

COMPRESSORS — Classification — fan, blower and compressor - positive displacement and non positive
displacement type — reciprocating and rotory types.

Reciprocating: Principle of operation, work required, Isothermal efficiency, volumetric efficiency and
effect of clearance, mulii stage compression, saving of work, minimum work condition for two stage
COMPression.

Rotary (Positive displacement type)
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Roots Blower, vane sealed compressor, Lysholm compressor — mechanical details and principle of
working — efficiency considerations.

Rotary (non positive displacement type)

Centrifugal compressors: Mechanical details and principle of operation — velocity and pressure variation.
Energy transfer-impeller blade shape-losses, slip factor, power input factor, pressure coefficient and
adiabatic coefficient — velocity diagrams — power.

TEXT BOOKS:
1. Heat Engmneenng (MKS and 51 unas), VP Vasandan, DS Kumar, Metropolitan books

2. Basics & Applied Thermodynamics- P.K Nag — 4" edition- McGraw Hill

REFERENCES:
1. Thermal Engineermg- Mahesh Rathore, TataMcGrawHill
2. Apphed Thermodynamics by R Yadhav
3. Apphed mmdynMu.s I:y Eastup & McE‘unkey, 5= Edn_ Pearson
3. Flwd Mechanacs
MeGrawHil

bala,

CO1: Expected to learn the working of steam power cyeles and also should be able to analyze and
evaluate the performance of individual componerts

CO2: Student is able to learn the principles of combustion , stochiometry and flue gas analysis

CO3: Students will be able to design the components and calculate the losses and efficiency of the
boilers, nozzles, turbines and condensérs.

CO4: Student i able to learn various types of compressors, principles of working and their
performance evaluation.
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AUTOMOTIVE ENGINES

COURSE OBJECTIVES:

i. To impart knowledge on basics of automotive SI and CI engines consisting of types, construction,
working

it. To Understand the actual engine working principle and its thermochemistry of fuel-air mixtures

iil. To learn the properties of gasoline and diesel fuel and combustion process involved in diesel
ENgINes

iv. To solve basic design problems of various operating parameters of the engine

v. To analyze the performance and pollution charactenstics of SAI and CI engine and learn modern
developments in IC engine

UNIT I
ENGINE FUNDAMENTALS
Engine types and tfheir operation- classifications — Terminology- Four stroke and two stroke cyele- Engine

components, workfing principle and materials - Engine operating parameters- Edgine cyeles- Air Standard
cvcles- Otto cyclp- Fuel —ar and actual cycle analysis — Engme emussions — Two stroke engine
termunology — typds — Merns and Demerits

UNIT 1T
INDUCTION AND IGNITION SYSTEM

Carburettors- requirements - working principles, types, different circuits — compensation and maximum
power devices— Reguirements and objective of mnjéction system — types of injection - Jerk and distributor
type pumps, Unit injector, common rail direcCinjection -. Electronic fuel injection — Study on injection
pressure waves, Injection timing, Injection lag. Types of injection nozzle, Nozzle tests. Spray
characteristics. Splt and Muluiple njeciwon. Mechamical and pneumatic governors. lgmition system-
function and types- Ignition control mechanism for speed and load- Electronic ignition system

UNIT Il

FUEL PROPERTIES AND COMBUSTION OF FUELS

Hydrocarbon fuels- Gasoline and Diesel fuel properties. Ignition guality. Octane and cetane number.
Laboratory tests for diesel fuel. Combustion stoichiometry - Combustion reactions- chemical equilibrium
— Combustion in SI engine - Stages of combustion- Flame Propagation- Rate of pressure rise- Abnormal
combustion- combustion chambers — design objectives and types Engme Knock Thermodyvnamic analysis
of SI engine combustion- Burned and Unbumed mixture states — combustion process characterization-
Flame structure and Speed- Cyclic variatwns in combustion - Cl Engine - Importance of air motion —
Swirl, Squish and Tumble. Swirl ratio. Stages of combustion. Delay period — factors affecting delay
pericd. Knock formation in Cl engines. Comparison of knock in CI & Sl engines. Direct and indirect
injection combustion chambers for diesel combustion.

UNIT IV

ENGINE COOLING, LUBRICATING SYSTEMS AND SUPERCHARGING,
TURBOCHARGING

Cooling system — Function- types - Frictional work- Definitions — Measuring methods — Engine friction
components- Lubricating system- Function- types - Lubricant Requirements Necessity and limitation of
supercharging. Thermodynamic cvele with super charging. Types of supercharger and turbocharger.
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Intercooler. Maiching of turbocharger. Modification of an engine for supercharging. Effect of
supercharging on engine performance. Variable geometry and variable nozzle turbocharger. E-
Turbocharger.

UNIT WV

ENGINE HEAT TRANSFER, TESTING AND RECENT DEVELOPMENTS

Importance of heat transfer- Modes of heat transfer- heat transfer and engine energy balance- Convective
and radiative heat transfer- Indicated and brake MEP, operating variables that affects SI engine
performance, efficiency and emission — Factors that control combustion and performance — Automotive
and stationary diesel engine testing and related standards — Engine power and efficiencies — Variables
affecting engine performance — Heat balance — Methods to improve engine performance - Introduction to
Stratified charge engine, LHR engines, HCCI and RCCI engines.

TEXT BOOKS
1. John B.Heywood . * Internal E‘aml:ousmn Engmm M::Graw Hull Eq:mln: E‘um;:ran}r

2. M.L. Mathur gnd B : E blications (P) Lud, New

Delln 110002

3. V. Ganesan, [

., New Delha, 2010.

REFERENCES
1. Heinz Hesiler Advan::ed Engme |E|..hm1:}g},r Bune:wunh He:n.mann pul:nlu: HONS
2. Heldt, P.M., H1 o3
3. K. K. Ramahingm, mternal Combustion Engmes Scitech publu..atmns E‘hen.nau_ 2003.

4. Maleev, V.M., Diesel Engine Operation and Mamtenance, McGraw Hill, 1974.
5. Obert, E.F., Internal Combustion Engine analysis and Practice, International Text Book Co.,Scranton,
Pennsylvama, 1988

COURSE OUTCOMES:

At the end of the course, Student can able o,

i Define engine glossaries, ilentify various components of 51 and CI engines and its sub-systems
Igniion, coolmg and lnbricaton

it. Understand the actual engime working principle and its thermochemistry of fuel-air mixtures

n.Understand basic knowledge on 51 and Cl engine combustion and its related parameters

iv.Student can able to apply their knowledge in analyzing the engine performance and pollution
charactenstics.

v. Exposed to gain knowledge on recent developments of prime sources
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PRODUCTION TECHNOLOGY

Course Objective:

To impart basic knowledge and understanding about the primary manufacturing processes such as casting,
joining, bulk forming, sheet metal forming and powder metallurgy and their relevance m current
manufacturing industry.

UNIT -1
CASTING : Steps nvolved in making a casting — Advantage of casting and its applications. Patterns and
Pattern making — Types of patterns — Matenals used for patterns, pattern allowances and their
construction, Molding — molding methods - ingredients of molding sand —. Molding materials, Properties
of mokding sand, Testing of molding sand. Types of molding — Hand molding — Machine molding. Core —
different types of cores — materials — properties of core sand — core manufacturing.

UNIT - 11
Principles of Gatipig, Gating ratio and design of Gating systems. Risers — Types, function and design,
casting design corfsiderations. Methods of melting and types of furnaces - cupqla, eleciric arc, resistance
and induction furgace. SthLfcatmn of custmg;- Sﬂhdlrhﬂﬂm of pure rnmal:*. and alloys-Short & long
freezing range alleys Eetiling e ded spinciples—and applications of special casting
processes - Centrifugal -::astmg True_ SEmi :mr:l -:-entrl:ﬁlgmb__ Due casting, Investrnent casting and shell
molding.

UNIT - 11

Welding : Classification of welding processes, types of welded jomts and their characteristics, Gas
welding, Different types of flames and usSes, Oxy — Acetylene Gas cutting. Basic principles of Arc
welding, power characteristics, Manfial metal arc welding, Submerged arc welding, TIG & MIG welding.
Electro — slag welding.

Resistance welding, Friction welding, Friction stir welding, Forge welding, Explosive welding; Thermuit
welding, Plasma Arc welding, Laser welding, electron beam welding, Solderng & Brazing.

Heat affected zones in welding; pre & post heating, Weldability of metals, welding defects — causes and
remedies — destructive and nondestructive testing of welds.

UNIT = 1V

Plastic deformation in metals and alloys-recovery, recrystallization and grain growth. Hot working and
Cold working-Strain hardening and Annealing. Bulk forming processes: Forging - Types of Forgng,
Smith forging, Drop Forging, Roll forging, Forging hammers, Rotary forging, forging defects; Rolling —
fundamentaks, types of rolling mills and products, Forees in rolling and power requirements. Extrusion and
its characteristics. Types of extrusion, Impact extrusion, Hydrostatic extrusion; Wire drawing and Tube
drawing.

» Fi ke r.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

UNIT-V

Sheet metal forming - Blanking and piercing, Forces and power requirement in these operations, Deep
drawing, Stretch forming, Bending, Spring back and its remedies, Coining, Spinning, Types of presses and
press tools.

High energy rate forming processes: Principles of explosive forming, electromagnetic forming, Electro
hydraulic forming, rubber pad forming, advantages and limitations.

TEXT BOOKS:
1. Manufacturing Processes for Engineering Matenals — Kalpakjian S and Steven R Schmid-
Pearson Publ , 5" Edn.
2. Manufacturing Technology -Veol I- P.N. Rao- TMH

REFERENCES :
1. Manufacturing Science — A Ghosh & A K Malik — East West Press Pvt. Ltd

. Process and materials of manufacture- Lindberg- PHI
. Productipn Technology- KK Jain- Khanna

i Technology-P C Sharma-5. Chand

ring Processes- H.5. Shaun- Pearson

ring Processes- 1L.P. Kaushish- PHI

. Workshgp Technology -WAJ Chapman/CBS Publishers& Distributors Pvi.Lid.
. Producti H

Pe o=l T LA de L D
=
5
E
&

Course OQutcomes:
CO1: Able to design the patterns and core boxes for metal casting processes
CO2: Able to design the gating system for different metallic components
CO3: Know the different types of mamufacturing processes
CO4: Be able to use forging, extrusion processes
CO35: Learn about the different types of welding processes used for special fabrication.
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AUTOMOTIVE ELECTRICAL AND ELECTRONICS
I'NIT-1
Batteries and Accessories:

Principle and Construction of Lead Acid Battery, Characteristics of batiery, rating capacity and
Efficiency of Batteries, Various Tests on Batteries, Mamtenance and Charging. Lighting System:
Insulated and Earth Return System, Details of Head Light and Side Light, LED Lighting System, Head
Light Dazzling and Preventive Methods — Homn, Wiper System and Trafficator.

UNIT-1T

Starting System
Condition at Starting, Behavior of Starter during Starting, Series Motor and its Charactenistics, Principle
and Construction of StaﬂEr Motor, Working of Different Starter Drive Units, Care and Maintenances of
Starter Motor, Styrte

UNIT-11I

Generation of Direct Current, Shunt Generator Charactenstics, Armature| Reaction, Third Brush
Regulation, Cutdgut. Vq:rltage :md Currenl R.egulaturs_ Enrnpensmed Voltage Regulator, Altermators
Principle and Constructions : i e . evelopments

UNIT-IV

Fundamentals of Automotive Electronics

Current Trends in Automoiive Electronic Engine Management System, Electro Magnetic Interference
Suppression, Electromagnetic Compatibiity, - Electronse Dashboard Instruments, Onboard Dmgnostic
System, Secunty and Warning System.

UNIT-V

Sensors & Actuators:

Types of Sensors: Sensor for Speéed, Throttle Position, Exhaust Oxygen Level knock, Manifold Pressure,
Crankshafi Position, Coolani Temperature, Exhaust Temperature, Impact sensor, Air Mass Flow for
Engine Application. Solenods, Stepper Motors, Relay.

Text Books
1. Young A.P. & Griffiths. L. “Automotive Electrical Equipment”™, ELBS & New Press-1999.

2. Wilham B.Riddens “Understanding Automotive Electromcs™, 5th edition - Butter
worth Hemnemann Woburn, 1995,

References

l. Bechhold “Understanding Automotive Electromes™, SAE, 1998,

2. Crouse, W.H “Automobile Electrical Equipment™, McGraw-Hill Book Co., Inc., New York,
3rd edition, 1986,

3. Judge A W “Modern Electrical Equipment of Automobiles”, Chapman & Hall, London, 1992,

4. Khol P.L *Automotive Electrical Equipment™, Tata McGraw-Hill Co., Lid., New Delhs, 1973,

5. Robert Bosch “Automotive Hand Book™, SAE (3th Editson), 2000,
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AUTOMOBILE ASSEMBLY DRAWING

Course Objective: The student will acquire a knowledge of fastening arrangements such as weldmng,
riveting the different styles of attachment for shaft. The student also s enabled to prepare the assembly of
various machmne or engme components and miscellaneous machme components.
Machine Drawing Conventions :
Need for drawing conventions — introduction to IS conventions
a) Conventional representation of materials, common machine elements and parts such as screws,
nuts, bolts, kevs, gpears, webs, ribs.
b) Types of sections — selection of section planes and drawing of sections and auwxiliary
sectional views. Parts not usually sectioned.
¢) Methods of dimensioning, general rules for sizes and placement of dimensions for holes,
centers, curved and tapered features.
d) Tirle bgxes, ther size, ocation and detals - common abbreviations &|ther hiberal usage
¢) Types ¢f Drawings — working drawings for machine parts.
I. Drawing of Machine Elements and simple parts
Objective: To|provade basic understanding and drawing practice of various jpint, simple mechanical
parts Selection|of Views, additional views for the following machine elements and parts with every
drawing propoflions.
a) Popular forms of Screw threads, bolts, nuts, stud bolts, tap bolts, set screws.
b) Kevs, cottered jomts and knuckle jount.
¢) Rivetted joints for plates
d) Shaft coupling, spigot and socket pipe joint.
¢) Journal, pivot and collar and foot step bearings, Cam profiles and Mechanisms.
II. Assembly Drawings:
Objective: The student will be able to draw the assembly from the individual part drawing.
Drawings of assembled views for the part drawings of the following using conventions and easy
drawing proporiions.
a) Engme parts —Gear pitmp, Fuel pump Petrol Engine connecting rod, piston assembly.
b) Other machine parts — stub axial assembly, steering gear box assembly, differential assembly
and clutch assembly.
¢) Valves : spring loaded safety valve, feed check valve and air cock, Control valves
NOTE : First angle projection to be adopted. The student should be able to provide working drawings of

actual parts.

TEXT BOOKS:
1. Machine Drawing — N.Swddeswar, K. Kannmah & V.V.5.5astry - TMH
2. Machine Drawing —K.L Narayana, P Kannamah & K. Venkata Reddy / New Age’ Publishers
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REFERENCES:

Machine Drawing — P.5.Gall,

Machine Drawing — Luzzader

Machine Drawing — Rajput

Machine Drawing — N.D. Junnarkar, Pearson
Machine Drawing — Ajeeth Singh, MeGraw Hill
Machine Drawing — KC John, PHI

Machine Drawing — B Battacharya, Oxford

Machine Drawing — Gowtham and Gowtham, Pearson

02BN W b=
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THERMAL ENGINEERING LAB

Course objective: To provade hands on experience in operating various types of mternal combustion
engines and understand their functioning and performance.

Note: The students have 1o perform minimum [0 Experiments.

[==]

. LC. Engines valve and port timmg diagrams.
. Testing of Fuels — Viscosity, flash point/fire point, carbon residue, calorific value.
. LC. Engine performance test and Exhaust emission measurements (4 -stroke diesel engine)

. LC. Engine performance test and Exhaust emission measurements (2-stroke petrol engine)

. Evaluatipn of friction power by conducting Morse test on 4-stroke mult cylinder engine.
tion of Friction Power by retardation or motoring test on IC engine.

. LC. Engline heat balance at different loads and show the heat distributipn curve.

. Economjical speed test of an IC engine.

hDW'--JEJ‘\-'-ﬂ-h-H-JH

. Performance test on variable compression ratio-engines.

10. Performance test on reciprocating air COMpressor unit.

11. Dis-assembly / assembly of different parts of two wheelers. 3 wheelers & 4 wheelers. Tractor
& Heavy duty engines covering Z-stroke and 4 stroke, 51 and CI engmes.
12. Study of boilers, mountmgs and accessories.
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FLUID MECHANICS AND HYDRAULIC MACHINES LAB

Course Objective: To impart practical exposure on the performance evaluation methods of varous flow
measurng equipment and hydrauhe turbines and pumps.

Impact of jets on Vanes.

1.
2. Performance Test on Pelion Wheel.
3. Performance Test on Francis Turbine.
4.  Performance Test on Kaplan Turbine.
5. Performance Test on Single Stage Centrifugal Pump.
6. Performance Test on Multi Stage Centrifugal Pump.
7. Performance Test on Reciprocating Pump.
E.  Calibrgti TTEteT:
9. Calibrption of Orifice meter.
10. Detertpination of friction factor for a given pipe line.
11. Deterthination of loss of head due to sudden contraction in a pipeling.
12. Turbige flow meter
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ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE

Course Objectives:
To facilitate the students with the concepts of Indian traditional knowledge and to make them understand
the Importance of roots of knowledge system
« The course aim of the importing basic principle of third process reasoning and inference
sustainability 1s at the course of Indian traditional knowledge system
* To understand the legal framework and traditional knowledge and biological diversity act 2002
and geographical indiwcation act 2003
« The courses focus on traditional knowledge and intellectual property mechamsm of traditional
knowledge and protection
« Toknowt 1t
Course Quicomes:
After completion ¢f the course, students will be able to:
¢ Undersiand the concept of Traditional knowledge and its importance
¢ Know the peed and importance of protecting traditional knowledge
* Know the yarious enactmenis related to the protectidn of traditional knowledge
# Understand the concepts of Intellectual property to protect the traditional knowledge
UNIT I
Introduction to traditional knowledge: Define tradifional knowledge, nature and characteristics, scope and
importance, kinds of traditional knowledge, the physical and social contexts in which traditional
knowledge develop, the historxcal impact of social change on traditional knowledge systems. Indigenous
Knowledge (IK), characteristics, traditional- knowledge vis-d-vis indigenous knowledge, traditional
knowledge Vs western knowledge traditional knowledge vis-d-vis formal knowledge
Learming Outcomes:
Al the end of the unit, the student-will able to:
« Understand the traditional knowledge.
« Contrast and compare characteristics importance kinds of traditional knowledge.
« Analyze physical and social contexts of traditional knowledge.
« [Evaluate social change on tradimional knowledge.

UNIT II
Protection of traditional knowledge: the need for protecting traditional knowledge Significance of TK
Protection, value of TK in global economy, Role of Government to harness TK.
Learming Outcomes:
Al the end of the unit, the student will able to:
« Know the need of protecting traditional knowledge.
« Apply significance of tk protection.
» Analyze the value of tk in global economy.
« Evaluate role of government
UNIT 111
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Legal framework and TK: A: The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition
of Forest Rights) Act, 2006, Plant Varieties Protection and Farmers Rights Act, 2001 (PPVFR Act):B:The
Biologcal Diversity Act 2002 and Rules 2004, the protection of traditional knowledge bill, 2016.
Geographucal indicatons act 2003.

Learming Outcomes:

At the end of the unit the student will able to:

Understand legal framework of TK.

Contrast and compare the ST and other traditional forest dwellers

Analyze plant variant protectons

Evaluate farmers right act

UNIT IV
Traditional knowledge and intellectual property: Systems of traditional knowledge protection, Legal
concepts for the protection of traditional knowledge, Certain non IPR mechanisms of traditwonal
knowledge protection, Patenis and traditional knowledge, Sirategies to increase protection of traditional
knowledge, global{legal FORA for increasing protection of Indian Traditwnal Kgowledge.

Learming Outcomes:
At the end of the

it, the student will able to:

TK and IPR
«  Apply syst¢gms of TK protection.
o  Analyze legale
« Evaluate strategies to increase the protection of TE.

UNITY

Traditional knowledge in different sectors: Traditional knowledge and engineering, Traditional medicine

system, TK and biotechnology, TK in agriculture; Traditional societies depend on it for their food and

healthcare needs, Importance of conservatidn and sustainable development of environment, Management

of biodiversity, Food security of the country and protection of TK.

Learming Outcomes:

At the end of the unit, the student will-able to:

Know TK i different secfors.

Apply TK mn engmeenng.

Analyze TK n vanous sectors.

Evaluate food security and protection of TK in the country.

Reference Books:
1) Tradmwnal Knowledge System in India, by Amut Jha, 2009,
2) Tradmwnal Knowledge System and Technology in India by Basanta Kumar Mohanta and Vipin
Kumar Singh, PratibhaPrakashan 201 2.
3) Tradmonal Knowledge System in India by Amit Jha Atlantic publishers, 2002
4) "Knowledge Traditions and Practices of India”™ Kapil Kapoor, Michel Danino
e-Resources:
1) hitps:www. voutube com'watch™v=LZP15tpY EPM
2} hitp://nptelac.an/courses 121 106003/
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DYNAMICS OF MACHINERY

Course Objectives:

1. To analyze the forces i clutches, brakes and dynamometers involving friction.

2. understand the effect gyroscopic couple in motor cycles, aeroplanes and ships.

3. To understand the static and dynamic force analysis of four bar and slider crank mechanisms.

4. To study the turning moment diagrams of reciprocating engines and to learn design procedure of a
flywheel

5. To learn analytical and graphical methods for calculating balancing of rotary and reciprocating
masses

6. Understanding of vibrations and its significance on engineering design.

UNIT -1
FRICTION: Inclined plane, friction of screw and nuis, pivot and collar, uniforin pressure, uniform wear,
friction circle and friction axis: lubricated surfaces, boundary friction, film lubrication.

CLUTCHES: Friftion clutches- single dise or plate clutch, multiple disc clutch, cone clutch, centrifugal
clutch.
BRAKES AND DYNAMOMETERS: Simple block brakes, internal expanding brake, band brake of
vehicle. General description and operation of dynamoimeters: Prony, Rope brake, Epicyclic, Bevis Gibson
and belt transmisswon,

UNIT - 11

STATIC AND DYNAMIC FORCE ANALYSIS: Dynamic force analysis of four bar mechanism and
shider crank mechanism, inertia torque, angular velocity and acceleration of connecting rod, crank effort
TURNING MOMENT DIAGRAMS: Turning moment diagrams — fluctuation of energy — fly wheels
and ther design.

UNIT-111

PRECESSION: Gyroscopes, effect of precession motion on the stability of moving vehicles such as
motor car, motor cycle, aero planes and ships.

GOVERNERS: Watt, porter and proell governors, spring loaded governors — Hartnell and Hartung with
auxiliary springs. sensitiveness, 1sochromism and hunting.

UNIT = 1V

BALANCING: Balancing of rotating masses single and multiple — single and different planes, use
analytical and graphical methods. Primary, secondary, and higher balancing of reciprocating masses.
analytical and graphical methods, unbalanced forces and couples — examination of “V” multi cylinder in
line and radial engines for primary and secondary balancing, locomotive balancing, hammer blow,
swaying couple, vanation of tractive effort.

UNIT-V
VIBRATIONS: Free Vibration of spring mass system —Natural frequency-types of damping — damped
free vibration, Simple problems on forced damped vibration, vibration isolation and transmissibility
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transverse loads, vibrations of beams with concentrated and distributed loads. Dunkerly’s methods,
Raleigh’s method, whirling of shafis, critical speeds, torsional vibrations, two and three rotor systems.

Text Books :
1. Theory of Machines -8.5 Rattan - Mc. Graw Hill
2. Theory of Mechanisms and Machines -Dr_Jagadish Lal - Metropolitan Pvt.Ltd .

References :
1. Mechamsm and machine theory - IS Rao & RV Dukkipat: - New Age Publishers.
2. Theory of Machines - Shigley - McGrawHill Publishers
3. Theory of Machines - Thomas Bevan - Pearson Publishers

Course oulcomes:
(1) To compute the frictional losses and transmission in clutches, brakes and dymamometers
{2) To determne the eﬁ"r:ct ::lfgymswp:c wup]e In motor \-'eh::rles. ships and acroplanes
il e aed-design a flywheel
(4) To detes
{5) To deterrpine the unbalanced forces and couples in reciprocating and raIEia] Engines
(6) To deterine the natural frequencies of discrete systems undergoing pagiudinal, torsional and
transversg vibralions.
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FUELS AND COMBUSTION

Course Objectives: To mmpart the knowledge about the different kinds of fuels and principles of
combustion, thermodynamics of combustion and flame propagation. The objective s to study and
understand the combustion phenomena to increase combustion efficiency.

UNIT - 1I:

Objective: The objective s to ntroduce the use and the application of different fuel types and
characteristics. The student will be able to understand various fuel handling and storage methods.

FUELS: Detailed classification — Conventional amd Unconventional Solid, Liquid, gaseous fuels and
nuclear fuels — Origin of Coal — Analysis of coal.

Coal — E‘m—hunsamn, Gasification and hqu:l"n..at:-;:nn —~ Pmp&mes of coal, action of heat on coal, oxidation
of ma]_ h‘nfdn}ge : : manufactuse Is, agro fuels, solid fuel

Origin and classifiga : : Crsi 28805, Lomposition of petroleum
with respect to mmhusmn_ pmpert:,-' and te-smb of pﬂmleum prudutt:._ varous petroleum products,
Nature of Indian Crudes & Petroleum refining in India. storage and handling of liquid fuels, liquid fuels
combustion equipment.

Types of gaseous fuels, Natural gases, methane. from coal mine, Producer gas, water gas, blast furnace
gas, LPG.

UNIT - 11

Objective: The objective 1s to maké the students study and understand basic principles of combustion and
chermical knetics.

PRINCIPLES OF COMBUSTFION: Chemical composition — Flue gas analysis — dew point of products
— Stoichiometry Stoichiometry relations, theoretical awr required for complete combustion, Chemical
kinetics — Rate of reaction — Reaction order — Molecularity — Zeroth, first, second and third order reactions
- complex reactions — chamn reactions. Theores of reaction Kinetics — General oxadation behaviour of
HC’s.

UNIT -1V

Objective: The objective is to make the students study thermodynamics of combustion process and
calculate adiabatic flame temperature.

THERMODYNAMICS OF COMBUSTION: Enthalpy of formation — Heating value of fuel —Heat of
reaction-Heat of combustionpy, s - determination of heating value of fuels{LCV. HCV)-Combustion
reaction Temperature —chermical equilibrium, Equilibrium composition of gaseous mixtures. Combustion
analysis- problems.
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UNIT-V

Objective: The objective is to study flame propagation, factors effecting the flame propagation of varwus
kinds of fuels.

LAMINAR AND TURBULENT FLAMES PROPAGATION AND STRUCTURE: Flame stabaliry —
Burning velocity of fuels — Measurement of burning velocity — factors affecting the bumning velocity.
Flame Propagatwon - Sohd, Ligwd & Gaseous Fuels Combustion - Flame Temperature -
Theoretical, Adiabatic & Actual - Ignitwon Limits - Limits of Inflammability.

TEXT BOOKS :
1. Combustion Fundamentals / Roger A strehlow / Mc Graw Hall
2. Fuels and combustion / Sharma and Chander Mohan! Tata Me Graw Hall
3. Fuels & Combustion,/ Samur Sarkar,2nd Edition/Onent Longman
4. Combustion Engineering and Fuel Technology / Shaha A K./ Oxford and IBH.

REFERENCE BOWKS :

2. Combustion / Sarkar / Mc. Graw Haill.
3. An Introduetion to Combustion / Stephen B Turns/ Me. Graw Hill Intefnational Editon.

4. Combustion Engmmeerng / Gary L. Berman & Kenneth W. Ragland’ Mg. Graw Hill International
Edition.
COURSE OUTCOMES:
The students completing the course will be able to understand the various kinds of fuels, their
characteristics and ongin. Further the student will be enriched with enough knowledge to understand the

thermodynamics behind combustion, flame propagation and chokce of combustion systems.
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AUTOMOTIVE COMPONENTS DESIGN

UNIT -1 Introduction

Introduction to Design Process: Basic fundamentals of strength of materials, Design Morphology. General
Design Considerations, Design procedure, Standards in design, selection of materials, designation of
materials manufacturing considerations in design.

Fundamentals of Machine Design: Stress concentration, FOS, consideration for the selection of FOS and
application in design. 5-N curve, endurance limit, fatigue, and its applications.

UNIT-II Design of Power Transmitting Elements

Design of Shafis as per ASME Code: Cause of failure in shafis, Materials for shafi, Stresses in shafis,
Design of shafis subjected to twisting moment, bending moment and combined twisting and bending
moments, Shafis subjected to fatigue loads, Design for ngidity, Design of Propeller Shafts for
Automotive: Critifal speed. Torque rating, Mechanics of Hotchkiss & Torque tube drive.

UNIT-II1 Design pf Friction Clutches and Brakes

Friction Clutches { Classification and selection of friction clutches, torque tr
of single plate. Mulii plate, cone and centrifugal clutches, rypes of friction
limtations and selfction eriterion, concept of temperature sise in clutch operatio
Brakes :Energy absorbed by brake, design consideration if pivoted block brakes and long shoe, internal
expanding shoe brakes, disk brake, temperature nse m brake operation.

mutlmng capacmes, design
terials, ther advantapes,

UNIT-1V Design of Gears

Spur Gears: Introduction, Standard Proportions of Gear Systems, Gear Materials, various design
considerations, Beam Strength of gear tecth- Lewis Equation, tangential loading, module Calculations,
wadth calculations, Dynamic tooth loads, types of gear tooth failures, Spur Gear construction, Design of
shaft for Spur Gears, Design of arms for Spur Gears.

Helical Gears: Introduction, Terms used in Helical Gears, Face width of Helical Gear Formative no. of
teeth and minimum no. of teeth to avosd nterference and undercutting, Proportion of the Helical Gears,
Strength of Helical Gears, Design of Helical Gears.

UNIT- ¥V Anti-Friction Bearing (Selection and Design)

Principle of operation and basic design. Hydro-static & Hydrodymamics bearmng, Rolling Contact
Bearmngs: Types, Static and Dynamic Load Capacity, Concept of equivalent load, Load life Relationship,
Selection of bearing from Manufacturer’s Catalogue, Design for variable loads and Speeds, Introduction
to journal bearing.
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Text Books
. Design of machine elements V.B. Bhandari, TMH.
2. Machme Design by Dr. P.C. Sharma and Dr. D. K. Agrawal, 5.K. Katarna and sons
3. Amomobile Technology by Dr. N.K. G

References:
1. Handbook of gear design, GitimM. Maitra, TMH.
2. Fundamental of Gear Design, Remond J Drago, Butterworths, 1988
3. Aumomotive Chassis by JonsenRempell, BH Pub
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MICRO PROCESSORS AND MICRO CONTROLLERS

OBJECTIVES : The student wll

learn concepis of microprocessor, different addressing modes and programming of 3086,
understand interfacing of 8086, with memory and other peripherals.

learn concept of DMA, USART RS-232 and PIC controller.

study the features of advanced processors and Pentium processors.

study the features of 8051 Microcontroller, its instruction set and also other controllers.

UNIT-I: 80868088 MICROPROCESSORS
Register organization of 8086, Architecture, signal description of 8086, physical memory organization,
general bus operanon, 10 addressing capablity, special purpose activities, Mmmum mode, maximum
mode of B086 sys " i tion formats, addressing
mode of 8086, msfruction set off 8086,assembler directives and operators.

UNIT-1I: PROGERAMMING WITH 3086 MICROPROCESSOR
Machine level programs, programming with an assembler, Assembly language programs, introduction to
stack, stack strucnjre of B086/808E, interrupis and interrupt service routines, intgrrupt cycle of 3086, non-
mask able interrupt and mask able interrupts, interrupt programming.

UNIT-1IT: BASIC AND SPECIAL PURPOSE PROGRAMMABLE PERIFHERALS AND THEIR
INTERFACING WITH S086/88

Semiconductor memory interfacing, dynamig RAM interfacing, mterfacing v'o ports, P10 8255 modes of
operation of 8255 interfacing to VA and AP converters, stepper motor interfacing, control of high power
devices using X253 Programmable anterrupt controller ¥2359A, the keyboard /display controller8279,
programmable communication mterface 8251 USART, DMA Controller 8257.

UNIT-IV: 8051 MICROCONTROLLER
Introduction to microcontrollérs, 8051Microcontrollers, 8051 pin description, connections, 'O ports and
memory orgamzaton, MC55 laddressing modes and instructions, assembly language programmng tools.

UNIT-V: PIC MICROCONTROLLERS AND ARM 32-BIT MICROCONTROLLER

Overview and features, PIC16Cx/TX mstructions, interrupts m PIC 16C61/71, PIC 16F8XX Flash
controllers, 1/0 ports and timers. Introduction to 16/32 Bt processors, ARM architecture and orgamization,
ARM / Thumb programming model, ARM / Thumb instruction set.

TEXT BOOKS:
l. AKRay, KMBhurchand: ,"Advanced Mcroprocessors and Peripherals™, Tata McGraw Hill
Publications, 2000.
2. N.Sentil Kumar, M.Saravanan, S.Jeevananthan, “Microprocessors and Microcontrollers™, Oxford
University Press 2010.

REFERENCES:
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1. Ajay V Deshmukh, "Microcontrollers™, TATA McGraw Hill publicatons, 201 2.
2. Krishna Kant, “Microprocessors and Mcrocontrollers™, PHI Pubhicatwons, 2010.

OUTCOMES
After going through this course the student will be able to
# develop programs for different addressing modes.
o perform 8086 interfacing with different peripherals and implement programs
# describe the key features of seral and parallel communication and able to
e Designa microcontroller for simple applications.
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MACHINE TOOLS AND METROLOGY

Course Objectives: The students completing this course are expected to understand the concept of
various working principles of various machine tools and concepis of metal cutting. Further there are
exposed to the mmportance of metrology.

UNIT -1

Objective: The fundamentaks of metal cutting and forces involved will be given enough exposer to the
student.

Elementary treatment of metal cuiting theory — element of cutting process — geometry of single point tool
angles, chip formation and types of chips — built up edge and its effects chip breakers, mechanics of
orthogonal cutting —Merchant’s force diagram, cutting forces, cutting speeds, feed, depth of cut, tool life,
coolants, tool materals.

UNIT =11

Objective: the stuflents are to be exposed the fundamental concepts of Engine Lithe and its various
operations that ca

Engine lathe — prh |p]e of working, ﬁpecuf'mlmn of lathe — - types of lathe — wprk holders tool holders —
operations perfo nfl attachments, turret and

capstan lathes — cotte :
Principal features ::nfautunmtn. lathes — clasaufc:mun - amblr: spmdle and rnuln -spindle automatic lathes.

UNIT - 111

Objective: the students are to be exposed the fimdamental concepts of Drilling and boring machines and
its various operations that can be performed. The students are to be exposed the fundamental concepts of
grinding machines and its various operahons that can be performed Drilling & Boring machines:
Principles of working, specifications, types, operations performed — tool holding devices — twist drill -
Boring Machmes — jig boring machine, deep hole Drnilling Machine.

Grinding: Theory of grinding —<classification of grinding machines, different types of abrasives, bonds,
specification and selection of a grinding wheel. Lapping, Honing & Broaching operations, comparison to
grindmg.

UNIT-IV

Objective: The students are to be exposed to the fundamental concepts and systems of limits and
tolerances and measurement imstruments.

SYSTEMS OF LIMITS AND FITS: Introduction, nominal size, tolerance, limits, deviations, fits and
therr types-unilateral and bilateral tolerance system, hole and shaft basis systems- interchangeability.
Linear measurement: Length standards, end standards, ship gauges- calibration of the slip gauges, dial
indicators, mcrometers.

Measurement of angles and tapers: Different methods — bevel protractor, angle slip gauges-clinometer
Limit gauges: Taylor’s principle — design of go and no go gauges; plug, ring, snap, gap, taper, profile and
POSIION SANTes.
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UNIT-V

Objective: The students are to be exposed the fundamental concepts of opical measuring instruments and
surface measurement nstruments.

Optical measurement mstruments: Tools maker’s mucroscope and uses - collimators, optcal projector,
optical flats and their uses.

Surface roughness measurement: Differences between surface roughness and surface waviness.
Comparators: Types - mechamcal, optical, electrnical and electromic, pneumatic comparators and ther uses.

TEXT BOOKS:
1. Production Technology / R.K. Jain and 5.C. Gupta’ Khanna Pub
2. Engmeermg Metrology / Mahajan / Dhanpat R Publishers

REFERENCES:
1. Production Engineerng/K.C Jain & A K Chitaley/PHI Pubhshers
2. Engmeermg Metrology / LK. Jamn / Khanna Publishers
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AUTOMOTIVE ENGINES AND FUELS LAB

Course Objectives: To study the characteristics of the fuels and lubricants used in automobile and get
practical knowledge in assembly & dismantling of engine components.

ENGINES LAB

LIST OF EXPERIMENTS

B B e e b=

FUELS LAB

Dsmantling study and Assembly of Single cylinder two stroke engines.

Dismantling study and Assembly of Single cylinder four stroke engines.

Dssmanthing study and Assembly of Power train transmission system of three wheelers.
Dsmanthing study and Assembly of Carburetor.

Dismanthing studv and Assemblv of Fuel injection pump.

Dismantling study and Assembly of Multi cylinder engines (Advanced engine systems).
Dsmanthinf study and Assembly of Lubrication system.

Dasmmant ling study and Assembly of Cooling system. (A cooling and Liguid cooling)

LIST OF EXPERIMENTS

B2 B W el b=

ASTM distillation test of liquid fuels.

Calorific value of liquid and gaseous fuel

Flash and Fire points of petrol and diesel. {closed and open type)

Temperature dependence of viscosity of lubricants & Fuels by Redwood Viscometer.
Viscosity index of lubricants & Fuels by Saybolt Viscometer.

Ash content and Carbon Residue Test.

Drop point of grease and imechanical penetration in grease.

Cloud and Pour point Test.

Course outcomes:
Attendmng the laboratory the students shall be able to :

1.

2.

The student after undergoing this course is expected to know the principles in assembly &
dismantling of engine components
At the end of the lab learn characteristics of the fuels and lubricants used in automobile
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MICRO PROCESSORS AND MICRO CONTROLLERS LAB

The students are required to develop the necessary Algonthm, Flowchart and Assembly Language
Program Source Code for executing the following functions using MASM/TASM software and to verify
the results with necessary Hardware Kits.

PART-I: MICROPROCESSOR 8086

PART-II1: INTE

Introduction to MASM/TASM.

Arthmetic operation- Multi byvte Addiwon and Subtraction, Multiplication and Dwvisiwon-
Signedand unsigned Arithmetic operation, ASCII- Arithmenic operation.

Logic operations-Shift and rotate- Converting packed BCD to unpacked BCD, BCD to ASCII
CONVErsion.

By uamg FITT | strmng, Sorting, Inserting,

DOS/BIOE  programming: Readmb I:eytumrd {Buﬁ‘em:l with and |withowt echo)- Dusplay

characters| Stnngs.

1. 8259 - InthTLl]:lt Cu:mtn'uller-:]enerate an mte-rru.pt using 8259 timer.

2. 8279 — Keyboard Dsplay- Write a program o display a string of characters.

3. 8255 — PPI-Write ALP 1o generate sinusowdal wave using PPL.

4. 8251 - USART-Wnite a program in ALP 1o estabhish Commumcation between two processors.

PART-III: MICROCONTROLLER 8051

1. Reading and Writing on a parallel port.
2. Timer in different modes,

3. Seral commumcation mplementation.

PART-IV: INTERFACING WITH MICROCONTROLLER
Write C programs to interface 8051 chip to Interfacing modules to Develop single chip solutions.
1.

2.
3.
4

Simple Calculator using 6 digit seven segment display and Hex Keyboard interface to 8051.
Alphanumeric LCD panel and Hex keypad input interface to 8051.

External ADC and Temperature control mterface to 8051.

Generate different waveforms Sine, Square, Triangular, and Rampetc. using DAC interface to
B051; change the frequency and Amplitude.
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l.i‘

EQUIPFMENT REQUIRED FOR LABORATORY
MASM/TASM software

B086 Microprocessor Kis

8051 Micro Controller kits
Interfaces/peripheral subsystems

1) 8259 PIC

1) 8279-KB/Dhsplay

) 8255 PPI

1v) B251 USART

5. A'D and DVAC Interface

P W b=
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1] 1]

PRODUCTION TECHNOLOGY LAB

Course Objective: To impart hands-on practical exposure on manufacturing processes and
equipment.

1. Design and making of pattern
1. Single piece pattern
1. Spht pattern
Sand properties testing
1. S1eve analysis (dry sand)
1. Clay content test
1. Mosture content test
1v. Strength test (Compression test & Shear test)

b

Gas cutting and welding
Manual metal arc welding
1. Lap joint
1. Butt jont
6. Imjection Molding
7. Blow Molding
8. Simple models using sheet metaloperations
9. Study of deep drawing and extrusion operations
10. Study of Basic powder compaction and sintering
11. Study of TIGMIG Welding
12. Study of Resistance Spot Welding
13. Study of Brazing and soldering
14. Study of Plastic Moulding Process.

L
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IPR & PATENTS

Course Objectives:

* To know the importance of Intellectual property rights, which plays a vital role in advanced
Technical and Scientific disciplines

¢ Imparting IPR protections and regulations for further advancement, so that the students can
familiarize with the latest developments
Course Quicomes:
# PR Laws and patents pave the way for innovative ideas which are instrumental for inventions to
seek Patent

# Student get|an insight on Copyrights, Patents and Software patents which are instrumental for
further ad ments

UNIT I
Introduction to Iptellectual Property Rights (IPR): Concept of Property { Introduction to IPR -
Internanional Instrumeénis and PR - WIPO - TEIFS —WTUO -Laws Eelaiing to IPR - IPR Tool Ki -
Protection and Regulation - Copyrights and Neighboring Raghts — Industrial Property — Patents - Agencies
for IPR. Registration — Traditional Knowledge —Emérgmg Areas of IPR. - Layout Designs and Integrated
Circuits — Use and Misuse of Intellectual Property Rights.
UNIT 1T
Copyrights and Neighboring Rights: Intraduction to Copyrights — Principles of Copyright Protection —
Law Relating to Copyrights - Subject Matters of Copyright — Copyright Ownership — Transfer and
Duration — Right to Prepare Derivative Works —Rights of Distribution — Rights of Performers = Copyright
Registration — Limitations — Infringement of Copyright — Relief and Remedy — Case Law - Semiconductor
Chip Protection Act.
UNIT I
Patents: Introduction to Patents - Laws Relatmg to Patents m India — Patent Requirements — Product
Patent and Process Patent - Patent Search - Patent Registration and Granting of Patent - Exclusive Rights —
Limitations - Ownership and Transfer — Revocation of Patent — Patent Appellate Board - Infringement of
Patent — Compulsory Licensing — Patent Cooperation Treaty — New developments in Patents — Software
Protection and Computer related Innovatons

UNIT IV

Trademarks: Introduction to Trademarks — Laws Relating to Trademarks — Functions of Trademark —
Dustinction between Trademark and Property Mark — Marks Covered under Trademark Law - Trade Mark
Registration — Trade Mark Mamtenance — Transfer of rights - Deceptive Similarities

Likelihood of Confusion - Dilution of Ownership — Trademarks Claims and Infringement —
Remedies — Passing Off Action.

» Fi ke r.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

» FirstRanker.com

l Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

UNIT YV

Trade Secrets & Cyber Law and Cyber Cnime: Introduction to Trade Secrets — General Principles - Laws
Relatmg to Trade Secrets —

Mamtaimming Trade Secret — Physical Secunty — Employee Access Limitahion - Employee
Confidentiality Agreemenis — Breach of Contract —Law of Unfair Competition — Trade Secret Litigation —
Applyving State Law.

Cyber Law — Information Technology Act 2000 - Protection of Online and Computer Transactions —
E-commerce - Data Security — Authentication and Confidentiality - Privacy - Digital Signatures —
Certifying Authorities - Cyber Crimes - Prevention and Punishment — Liability of Network Providers.

Text Books:
1} Intellectual Property Rights (Patents & Cyber Law), Dr. A. Srinivas. Oxford University Press, New
Delha.
2} Deborah E.Bouchoux: Intellectual Property, Cengage Learming, New Delha.
References:

1) PrabhuddhaGanguli: intellectual Property Rights, Tata Mc-Graw —Hill, New Delhi

2) Rachard St Intellectual Property, Cengage Learning, New Delh.

3) Kompal Bagsal &Parishit Bansal Fundamentals of IPR for Engineers, B. §. Publications (Press).
4) Cyber Law { Texts & Cases, South-Western’s Special Topics Collections.

5) R.Radha Krpshnan, 5. Bﬂ]asuhramamnn Imel]ﬂ:mnl Pmpn-ty Rughts E:t.::e Books. New Delhu.
6} M Aghﬂk H... Jm i gon e w 1 HE n f
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SOCIALLY RELEVANT PROJECT

Preamble:

There is lot of scientific and technological changes in the nation during last few decades i almost all the
sectors. The state and central governments are infroducing many schemes to all classes of people of the
natwn to increase the productivity in various sectors. India is a rural centric nation and the fruits of the
scientific inventions and new technology shall be shared among all remote corners of the mation. With this
aim, a socially relevant project is newly introduced in the curriculum with an objective of taking up the
projects relevant to the socetal needs.

Objectives:
(1) The student(s) shall explore the technological needs of society
(2) The student(s) shall understand the technological problems of society

General gudelin

= A socally felevant progect shall be a community service based project andl it shall be mnovative.

= A student has to pursue the socially relevant project to solve real life and pressing problems of
sOCIery.

* The pgrsue socially relevant projects shall contribufe to national develogment goals and priorities.

= Socially relevant project can be carried out by an individual student or by a team of maximum 5 of
concerned department.

* The student(s) shall visit the society (VilligesHospitals/Social Service Organizabions etc) to
wdentify the problem and conduct literature survey and provide a feasible solution.

*  The socially relevant project selected shall be in the broad area of concerned discipline of course.
Preference shall be given to rural soetetal problems.

* Each team shall work under the supervision of a faculty member of the concerned department.

= [f the course 15 offered in 11 Year [ Semester, the student or team of students shall complete this
project during the vacationatier I Year and so on.

*  The duration of the prapect is about 15 to 20 hrs in total and students may split total duration into 2
to 3 hrs per day based convemence. The attendance shall be mamtamed by the supervisor.

Sample Propects (but not hmited to):

(1) Energy Auditing in a rural village (ii) Smart starting and control of motors in agriculiure and aqua
fields (i) TV Remote Operated Domestic Applances Control (iv) Solar Powered Auto Irrigation System
(v) Auto Intensity Control of Street Lights (vi) Hidden Active Cell Phone Detector (vi1) Railway Track
Secunity System (viu) Solar Power Charge Controller (ix) Home Automation System Usming Dagatal
Control (x) Intelligent Overhead Tank Water Level Indicator (x1) Pre Stampede Momtonng and Alarm
System (xn) Detect Rash Driving Speed Checker System on Highways
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Outcomes

(1) The student(s) are be able to provide a solutions the technological problems of society
(1) The student(s) 15 able suggest technological changes which suits current needs of society
(2) The student(s) are able to explain new technologies available for problems of the society.
Reference:

(1) Web Link: http://utk. ac.in/new/socially-relevant-research

(2) hitps:/esie ntmoac. n/SocialProjectsI T TM. himl

(3) httpe//www.aitkgp.ac.in/files/csr/esr_education.pdf
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HEAT TRANSFER
[(Heat transfer data book allowed)

Course Objective: To understand different modes of heat transfer and apply these basics in the design of
thermal systems

UNIT -1t

Introduction: Modes and mechanisms of heat transfer — Basic laws of heat transfer —General discussion
about applications of heat transfer.

Conduction Heat Transfer: Founer rate equanon — General heat conduction equanion in Cartesian,
Cylindrical and Spherical cuu:rd mates — illl‘.lp]l.ﬂl..ﬂ.lll:':ll'l. and forms of the field equation — steady, unsteady
am:lpem:rdn.he.-nt : : &

insulation

UNIT - 1I:
One Dimensional-Stead - et g ermal conductivity — systems
with heat sources or Heat genernlmn—Extmded su:ﬂ*n.e (fins) Heat Trnnsfer Long Fin, Fin with insulated
tip and Short Fin, Application to error measurement of Temperature

One Dimensional Transient Conduction Heat Fransfer: Svstems with neghgible miemnal resistance —
Significance of Biot and Fourier Numbers —Infinite bodies- Chart solutions of transient conduction
systems- Concept of Semi infinite body.

UNIT - I1I:

Convective Heat Transfer: Classification of systems based on causation of flow, condition of flow,
configuration of flow and medwm of flow — Dimensional analysis as a tool for expenmental
investigation— Buckingham [1 Theorem and method, application for developing semi — empirical non-
dimensional comrelation for convection heat transfer — Significance of non-dimensional numbers —
Concepts of  Continuity, Momentum and Energy Equations.

Forced convection: External Flows: Concepts about hvdrodvnamic and thermal boundary layer and use
of empirical correlations for convective heat transfer -Flat plates and Cylinders.

Internal Flows: Concepts about Hydrodynamic and Thermal Entry Lengths — Division of internal flow
based on this —Use of empirical relations for Horizontal Pipe Flow and annulus flow.

UNIT - I'V:

Free Convection: Development of Hydrodynamic and thermal boundary layer along a vertical plate - Use
of empirical relations for Vertical plates and pipes.

Heat Exchangers: Classification of heat exchangers — overall heat transfer Coefficient and fouling factor
— Concepts of LMTD and NTU methods - Problems using LMTD and NTU methods.
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UNIT V:

Heat Transfer with Phase Change:

Boiling: — Pool boiling — Regimes — Calculations on Nucleate boiling, Critical Heat flux and Film boiling
Condensation: Film wise and drop wise condensation —Nusselt’s Theory of Condensation on a vertical
plate - Film condensation on vertical and horzontal cylmders using empirical correlations.

Radiation Heat Transfer : Emission characteristics and laws of black-body radiation — Irradiation — total
and monochromatic quantities — laws of Planck, Wien, Kirchoff, Lambert, Stefan and Boltzmann— heat
exchange between two black bodies — concepts of shape factor — Emissivity — heat exchange between grey
bodies — radation shields — electrical analogy for radiation networks.

TEXT BOOKS:

1. Heat Transfer by HOLMAN, Tata MegrawHill

2. Heat Transfer by P.K.Nag, TMH

REFERENCE BOWOKS:

|.Fundamentals of Heat Transfer by Incropera & Dewitt, John wiley

2 Fundamentgls of Engineering, Heat& Mass Transfer by R.C.Sachdeva, NdgwAge.

3. Heat& Mass Transfer by Amit Pal — Pearson Publishers
4. Heat Transfer by Ghoshdastidar, Oxford University press.

5. Heat Transfer by A Practical Approach, YunusC
6. EngineeringHeat-and Mass Trancfer by Sar

enge

L Boles, TMH

Note: Heat and Mass transfer Data Book by C P Kothandaraman and Subrahmanyan is used to design and
analyze various thermal processes and thermal eguipment.

Course Qutcomes: Af the end of the course, the student should be able to

Represent the physical problems of heéat transfer in terms of governing equations or mathematical
models

Differentiate between different boundary conditions and apply the same for solving heat transfer
problems

Design thermal systems-applying the concepts of heat transfer under steady state and well as
unsieady state conditions

Design, select and analvze the heat exchangers

Apply the radation concepts to the engmeermg devices.
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ELECTRICAL VEHICLES AND HYBRID TECHNOLOGY

COURSE OBJECTIVES:

The course should enable the students to:
1. General aspects of Electric and Hybrid Vehicles (EHV), including architectures, modeling, sizing,
sub system design and hybrid vehicle control.
1. Understand about vehicle dynamics,
n. Design the required energy storage devices,
1v. Select the sunmable electric propulson systems and
v. Understand of hybrid electric vehicles.

UNIT I

NEED FOR ALTERNATIVE SYSTEM
Need for hybrid afd electric vehicles — main components and working principlds of a hybrid and electric
vehicles, Different configurations of hybrid and electric vehicles. Comparative study of diesel, petrol,
hybnd and electrif Vehicles. Advantages and Limitations of hybrid and electrig Vehicles. Case study on
specification of eldetric and hybrid vehicles.

UNIT II
DESIGN CONSIDERATIONS FOR ELECTRIC VEHICLES

Design requirement for electric vehicles- Range, maximum velocity, acceleration, power requirement,
mass of the vehicle. Varwus Resistance- Transtussion efficiency- Electric vehicle chassis and Body
Design, Electric Vehicle Recharging and Refueling Systems.

UNIT 111

ENERGY SOURCES

Battery Parameters- - Different types of batteries — Lead Acid- Nickel Metal Hydrde - Lithium on-
Sodum based- Metal Aswr. Battery Modehng- Equivalent cwcus, Battery chargmg- Quick Charging
devices. Battery Management System.

Fuel Cell- Fuel cell Characteristics- Fuel cell types-Half reactions of fuel cell. Ulira capacitors., Hydrogen
fuel cell- Connecting cell in series- water management in the PEM fuel cell- Thermal Management of the
PEM fuel cell

UNIT IV

MOTORS

Types of Motors, Characterisixc of DC motors, AC single phase and 3-phase motor, PM motors, Switched
reluctance motors, Motor Dnves and speed controllers, Torque Vectoring, Regenerative Brakmng.
Rectifiers, Inverters, DC/AC converters.
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UNITV

SUBSYSTEMS OF HYBRID AND ELECTRIC VEHICLES

Power Split devices for Hybrid Vehicles - Operation modes - Control Strategies for Hybrid Vehicle-
Economy of hybrid Vehicles. Steering and Suspension system. Choice of Tires.

TEXT BOOKS:
1. Igbal Husam, * Electnic and Hybnd Vehicles-Design Fundamentals™, CRC Press 2003
2. Mehrdad Ehsam, * Modern Electric, Hybnid Electne and Fuel Cell Vehicles™, CRC Press, 2005.

REFERENCES:
1. James Larmume and John Lowry, “Electric Vehlicle Technology Explamned * John Wiley &
Sons, 2003
2. Lmo Guzzella, * Vehlicle Propulsion System”™ Springer Publications, 2005
3. Ron HodKmson, “Light Weight Electrnie’ Hybrid Vehicle Design™, Butterworth Hemnemann
Publication, 2005

COURSE OUTCOMES:

The students able jo understand
1. Electric pnd hybrid velacle operation and architectures
1. Design g hybrid and electric vehicles.
n.Energy ' 1cles
iv.Vehicle characteristics, operating modes, and performance parameters of the vehicle
v. Different subsystems of hybrid and electre vehicles
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AUTOMOTIVE CHASSIS DESIGN

UNITI

Chassis and Vehicle Overall

Center of Gravity and handling properties —Body weight & Body center gravity — Mass Moment of
Inertia. Vehicle Frame: Study of Loads —Moments and Stresses on Frame Members. Design of Frames for
Passenger and Commercial Vehicle.

UNIT I

Steering Design:
Rack & Pmion: Advantages & Disadvantages, Configurations, Steering gear, manual with side tie rod
take-off, Steering gear, manual with centre tie rod take-offRecirculating Ball type: Advantages &
Dusadvantages, Slemng Ee.ar Power Steennb Syﬁterm H}'drauhc Electro-Hydrauhic and Electrical
systems and Steerpy; : T prHee et rlestation of inner and outer wheel
angles, Length of Tie rod.

UNIT 111
Suspension System:
Wheel travel reqyrement, Sprung & Unsprung mass dustn'l:rutuun.. E‘a]::ulﬂlu:r of Tyre rolling radius,
checking of cambé = & Toe Change  front view s sild: view swing arm length,
Calculation of Jacking force & its. effects on SUSpension, Camber chan,ge rate, Wheel base and wheel
track change, Anti Dive and Anti- squat considerations

UNIT IV

Gear Box Design:

In-line shaft arrangement, Internal gear Srrangement, Face-dog selectors, Beanng arrangement, Crown
wheel and pinion layout, Differential location and type, Transverse-shaft arrangement, Selector system,
Selector mterlock system, Lubrication method and Gearbox casing.

UNITY

Continuous YVariable Transmission (CVT):

Tuning of CVT: Speed & Power- Shift speed, engagement speed, power curves; Drive ratio & efficiency;
Driven (secondary) clutch; Driving (primary) clutch: Pressure Spring; Fly weight System, Belt, and
Gearmg.

TEXT BOOKS:
1. Automotive Chassis by Jonsen Reimpell, Butterworth Hememann Pub, 2001
2. Clutch Tuning Hand Book by Olav Aaeen, for serious racers and one who wants more
performance from their variable ratio belt transmission.

REFERENCES:
1. Automotive Chassis Volume | by Giancarlo Genta & Lorenzo Morello, Springer, 2009
2. Manual Gear Box Design by Alec Stokes, SAE International, Butterworth Hemmemann Pub, 1992,
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AUTOMOTIVE POLLUTION AND CONTROL

UNIT 1

EMISSION FROM AUTOMOBILES

Sources of Pollution. Various emissions from Automobiles — Formation — Effects of pollutants on
environment human bemgs. Emisson control techmques — Enussion standards.

UNIT 1T

EMISSION FROM SPARK IGNITION ENGINE AND ITS CONTROL

Ermssion formation in 81 Engines- Carbon monoxide- Unburmed hydrocarbon, NOx, Smoke —Effects of
design and operating variables on emission formation — controlling of pollutants —Catalytic converters —
Charcoal Camster— it ety mmjection, thermal reactor,
Laser Assisted Combuston.

UNIT I

EMISSION FROM COMPRESSION IGNITION ENGINE AND ITS CONTROL

Formation of White, Blue, and Black Smokes, NOx,{soot, sulphur partpculate and Intermedate
Compounds — Physical and Themmical delay — Sigmifwance Effect of Operafing varables on Emission
formation — Fumigation, EGR, HCCI, Particulate Traps, SCR — Cetane number Effect.

UNIT IV

NOISE POLLUTION FROM AUTOMOBILES

Sources of Noise — Engine Noise, Trammssion Noise, vehicle structural Noise, aerodynamics noise,
Exhaust Noise. Noise reduction in Autemobiles — Encapsulation technique for noise reduction —
Silencer Design.

UNITY

TEST PROCEDURES AND EMISSION MEASUREMENTS

Constant Volume Sampling [ and 3 (CVSl &CVS3) Systems- Sampling Procedures — Chassis dyno-
Seven mode and thirteen mode cyeles for Emission Sampling — Sampling problems —
Ermssionanalysers —NDIR, FID, Chemuluminesecent, Smoke meters, Dilution Tunnel, SHED Test,
Sound level meters.

TEXT BOOKS:
1. B.P Pundir , Engime Emissions, Narosa pubhications 2nd editon 2017
2. D) Patterson and N.A Henin, ‘Emission from Combustion Engine and their control’, Anna
Arbor Science Publication, [985.
3. G.P.Springer and D.J. Patterson, Engine Emissions, Pollutant formation, Plenum Press,
MNew York, 1986.
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BASIC AUTOMOBILE ENGINEERING
(OPEN ELECTIVE)

Course Objectives:
The course imparts the principles of automobile systems and provides the salient features of safety,
emission and service of automobiles.

UNIT -1

INTRODUCTION: Components of four wheeler automobile — chassis and body — power unit — power
transmission — rear wheel drive, front wheel drive, 4 wheel drive — types of automobile engines, engine
construction, turbo charging and super charging — engmne lubrication, splash and pressure lubrication
systems, oil filters, oil pumps — crank case ventilation — engine service, reboring, decarbonisation,
Nitriding of crank shaft.

UNIT - 11

TMNSMIESIHiST’STEM: Clutches, principle, types, cone clutch, smngle| plate clutch, mult plate
clutch, magnetic gnd centrifugal clutches, flusd fly wheel — gear boxes, typed, shiding mesh, construct
mesh, synchro megh gear boxes, epicyelic gear box, over drive torque converter| propeller shaft — Hotch —
Kiss drive, Torque{ tube drive, universal joint, differential rearaxles — types — whigels and tyres.

UNIT - 111

STEERING SYSTEM: Steenng geometry — camber, castor, king pin rake, combined angle toemn, center
point steenng. types of steering mechanism — Ackerman steering mechamsm, Davis steering mechanism,
steermng gears — types, steering linkages.

UNIT - 1V

SUSPENSION SYSTEM: Objects of sispension systems — rigid axle suspension system, torsion bar,
shock absorber, Independent suspension system.

BRAKING SYSTEM: Mechanical” brake system, hydraulic brake system, master cylinder, wheel
cylinder tandem master cylinder requirement of brake fluid, pneumatic and vacuum brakes.
ELECTRICAL SYSTEM:, Charging circuil, generator, current — voliage regulator — starfting system,
bendix drive mechanism solenoid switch, lighting systems, homn, wiper, fuel gauge — oil pressure gauge,
engine temperature mdwcator etc.

UNIT -V

ENGINE SPECIFICATION AND SAFETY SYSTEMS: Introduction- engine specifications with
regard to power, speed, torque, no. of cylinders and arrangement, lubrication and cooling etc.

Safety: Introduction, safety systems - seat beli, air bags, bumper, anti lock brake system (ABS), wind
shield, suspension sensors, tracton control, marrors, central lockng and electnic windows, speed control.

Note: Requested to adopt digital teaching methodology at least for two weeks during the semester.
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TEXT BOOKS:
1. Automotive Mechamics — Vol 1 & Vol. 2/ Kirpal Singh/standard publishers
2. Automobile Engmeermg / William Crouse/ TMH Dustnibutors
3. Automobile Engmeermg/P.5 mll'5.K. Katara & Sons/™New Delh.

REFERENCES:
1. Automotive Engmes Theory and Servicing/James D. Halderman and Chase D. Mitchell Jr../
Pearson educanon mnc.
2. Automotive Engmeermg [ K Newton, W.Steeds & TK Garrett/SAE
3. Automotive Mechanics : Pnnciples and Practices’ Joseph HemtnerVan Nostrand Remnhold
4. Automobile Engmeermg [ C Srimvasan/MceGrawHall.

Course Outcomes:
The student after undergoing the course, shall visualize the layout of an automobile and its systems like

transmission, steering, suspension, braking, safety et¢ and should know the vehicle troubleshooting.

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

l Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

Il Year - 11 Semester L T
3 0

=|=
H

AUTOMOTIVE MAINTENANCE AND SAFETY
(OPEN ELECTIVE)

UNIT I

INSPFECTION SCHEDULE AND MAINTENANCE OF RECORDS

Need for mamtenance, types of maintenance: preventive and breakdown mamtenance requirements of
maintenance, preparation of check hists. Inspection schedule, maintenance ofrecords, log sheets and other
forms, safety precautions in maintenance: general safety, toolsafety.

UNIT I
ENGINE MAINTENANCE
Tools used for engine disassembly, dismantling of engine components: cylinder head, valvetrain, cylinder

block, connecting rod, pustun a.nd cranl-:shaﬁ ns&embly c]mnmg and mape:rtmmf e-nbme cumpunenﬁ
remm:htmmng .;:.f OINOnes = MR

and mamtenance |of brak
ahgnment, velucle body mamtenance
ELECTRICAL SYSTEM MAINTENANCE
Servicing and maintenance of battery, starter mioter, alternator and generator, ignition system, lighting
system, electric horn, and wiper motor.

UNIT IV

SAFETY INTRODUCTION:

Active and passive safety, effects of deceleration inside passenger compartment, deceleration on impact
with statwnary and movable obstacle, concept of crumble zone and safety sandwich construction,
optunization of vehicle structutes for crash worthiness, types of crash / roll over tests, regulatory
requirements for crash testing,

UNITY

SAFETY CONCEPTS:

Active safety- driving safety, conditional safety, perceptibility safety, operating safety, passive safety:
exterior safety, imterior safety, deformation behavior of vehicle body, speed and acceleration
characteristics of passenger compartment on impact, pedestrian safety - human impact tolerance-
determination of injury thresholds, severity index, study of comparative tolerance, study of crash dummies
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Text Books:
1. Knott and Phal Knott, “An Introductory Guide to Motor Vehicle Mamtenance: Light
2. Vehicles”, EMS publishing, 2010
3. Vehicle Mantenance and Garage Practice by Jhigar A Dosha, PHI Pub, 2014.
4. Prasad, Priva and Belwafa Jamel, "Vehicles Crashworthiness and Occupant Protection™,

American Iron and Stee] Instimate, USA
5. JulhanHappan-Smuth “An Introduction to Modern Vehlicle Design™ SAE, 2002

Reference Books:
1. Willham H. Crouse and Donald L. Anghn, “Automotive Mechamcs”, 10th edmon, 2007
2. T Gales, “Automotive service: Inspection, mamtenance and repan™, 3rd editon, 2007
3. Jack Erjavec, “Automotive technology: A systems approach™, 5th edimon, 2009
4. Recent development in Automotive Safety Technology™, SAE International Publication.

Edwor: Damel J Helt, 2013
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AUTOMOTIVE EMISSIONS AND EFFECTS
(OPEN ELECTIVE)

UNIT I

Laws and Regulation: Historical background, regulatory test procedures (European cyeles). Exhaust gas
pollutants (European rail road hmits), particulate pollutants, European statutory values, mspection of
vehicles m circulation (influence of actual traffic conditions and influence of vehicle mamtenance)
Analysis of pollutants: Carbon and Nitrogen compounds-{C0O.C0O2 Nox), Ammonia and Amines,
Hydrocarbons. Volatile compounds, evaporative losses, analysis of particulates.

UNIT-1
SI engine emissions: Pollutants from SI engines, Mechanism & formation of He, Co and NOx in SI
engines. Engines and operating variables affecting pollution in SI engines.

Pollution for CI efgines, Mechanism & formaton of He, Co and NOx , and 1
affecting emissiong in Cl engines.

t in CI engines. Factor

UNIT-111
ClI engine emissiofis: Lean burns & stratified charge engines. ~Multipoint fuel injection and gasoline direct
mjection methodd.  Common rail fuel mjection in diésel engines.  Post| combustion treatments:

Introduction, exhaust gas recirculation, exhaust gas composition before treatment, catalytic convertors,
oxidation and three way types thermal reactors, installation of catalysis in exhaust lines treatment in diesel
engines, particulate traps for diesel engines, partiulates trap regeneration.

UNIT-IV

Economic challenges: Introduction, cost ofimprovement to Sl engines, cost of injection systems, cost of
umprovement in Diesel engmnes, economic consequences of introducing the catalyst, additional costs
mcurred by diesel traps, cost of periedic inspection of pollution control system amnd evaporative control
system.

UNIT-V

Health effects: Health effects of HC, CO, NOx, Sox, O0s, CO: and PM emissions from SI and CI engine.
Green house gases emitted by CI & SI engines. Effect on environment, Acid rain formation, climate
change. Effect on building soil and water.

TEXT BOOKS:
1. Internal Combustion Engine FundamentalsHevwood/Mc Graw Hall
2. Internal combustion engmes and awr pollution’ Edward Frederie Obert/ Intext Educ. Pub
3. Bosch — Gawline fuel injection /Bosch Publications
4. Bosch — Diesel fuel injection /Bosch Publications
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REFERENCE BOOKS:
1. Automobiles and Pollution /PaulDegobert/ OPHRYS
2. SAE Surface Vehicle Emissions Standards Manual' Society of Automotive Engineers
3. Automobile Pollution, Concerns, Prionities, and Challenges’ Shyam Kishor Agarwal’ APH
Publishing
4. Deesel engine operation manual /V.L. Maleev/CBS Pub
3. Engme emussion /Springer and Patterson/Plenum Press
6. Internal Combustion Engines /Hems Aewsth (SAE Publicatwons.

Course outcome: The students completing this course will be in a position to denve vanous measures to
be taken to reduce the exhaust gas pollutants coming out of automobiles to meet the laws and regulations
In practice.
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AUTOMOTIVE ELECTRICAL AND ELECTRONICS LAB

Note :Any 5 Experiments from each stream and rest can be considered as extra experiments

Automotive Electrical

1. Experiment on testing and study of different types of Baiteries and constructions.

2. Testing, dismantling and assembling of starter motor used in automobile.

3. Testing, dismantling and assembling of alternator used in automobile.

4. Study of different colour code system used n automotive wiring system.

5. Demonstration and study of Bmtery lgnition S:.-*stem and thewr parts used in Automobile Vehicles.

6. Study of diffiF L - Te ing lights, Electric
Horn, Wind ghueld wipers sysiem)

7. Study of diffire

8. Study of varipus electronics system (Electronic fuel injection system, Electfonic ignition system, Air
bag, ABS, Elpctronic ﬁ.n:] ijvl:I-:lr cle,aner}

9. Demonstraticks-sead-2 - Wheeler

10. Demonstration, exp-m'umenl and dmgms::, on 1gnition sVstem.
Automotive Electronics:

. Verification of truth table of Logic Gates.

. Verification of truth table of Adder, Sabtractor & Flip-Flops.
. Charactenstics of rectifiers — Half wave & Full wave.
. Timer — 355

. Charactenstics of SCR.

. VA and A/D converters.

. Interfacing stepper motaf control and CRT terminal

. Assembly language programming exercise.

9. Interfacing A/D converter and simple data acquisition
10. Microcontroller Programming and Interfacing

11. EPROM Interfacing

O ] O LA e Led P

Text Books:
Allan Bonmck, “Auromotive Computer Controfled Systems™, 2011,

Tom Weather Jr and ClandC.Hunter, “dwtomotive Computers and ControlSystem ", Prenice Hall Inc.,
New Jersey.

Young A. P & Griffiths L, “Adwlomobile Electrical and Electronic Equipments ™, English Languages
Book Society & New Press, 1990
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Reference Books:
Santim Al “Awlomeorive Electricity and Efectronics ™, Cengage Learming, 2012,
Tom Denton, “Auwrfomorive Electrical and Electronic System ™, SAE International, 2004.
Willham B. Ribbens, “Understanding Automonive Elecironics™, 6th Edition, Newnes, 2003,
BOSCH, “Awromotive Handbook ™, 8th Edition, BENTLEY ROBERT Incorporated, 2011.
Norm Chapman, "ﬁn’nn;.ri‘es of Efectricity and electronics for the Automotive Technician”, Delmar

Cengage
Judge AW, “Modern

Electrical Equipment of Automaobifes ", Chapman & Hall, London, 1992,
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METROLOGY AND MACHINE TOOLS LAB

Note: minimum of 6 experiments from each section

Course Objective: This practical course covers the topics related to precession measuring nstruments
and the working and operations of various machine tools.

Section-1
METROLO:Y LAB

Measurement of lengths, heights, diameters by vernier calipers, micrometers efc.

1.
2. Measurement of bores by internal micrometers and dial bore mdicators.
3. Use of gear tooth vernier calipers and checking the chordal thickness of spur gear.
4. Machine t t -
5. Machine ool ahgnment test on mallng machmne.
. Angle and faper measurements by bevel protractor, Sine bars, etc.
7. Use of spirjt level in finding the straightness of a bed and flatness of a sugface.
&. Thread medsurement by two wire/ three wire method & ool makers mcrpscope.
9. Surface royghness measurement by Talysurf.
Sectwn-I1

MACHINE TOOLS LAB

[==]

W E ST AW

. Introduction of general purpose machines -lathe, drilling machine, milling machine, shaper,

planing machine, slotting machine ¢ylindrical grinder, surface grinder and tool and cutter grinder.
Step turmng and taper turming on lathe machine

Thread cutting and knurling bn -lathe machine.

Drilling and tapping

Shaping and planning

Slottng

Milling

Cylindrical surface grinding

Grinding of tool angles.

Course Qutcome: After completing the course the student will be able to operate various precession
measuring instruments and working and operations of various machines tools.
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AUTO SCANNING & VEHICLE TESTING LAB

OBJECTIVE: To impart to the learner the skills to analyze engine and to study its performance, wheel
balancing and alignment machines. Further to scan the automobile in all aspects for correct diagnosis.

. Computenzed engine analyzer study and practice.

. Computenzed wheel balancing machine study and practice.

. Computenzed wheel ahgnment machine study and practice.

. Two wheeler chassis dynamometer study and practice

. Study of wind tunnel -determining of coeft of drag for a given aerofoil .

. Road worthiness test a) Acceleration b) Gradability ¢) Maximum speed d) Constant speed fuel
consusnpi . . . . —_ . .

8. Head light focusing test.

9. Visibihty

10.Braking dhstance test .

e = T SR VR S

12.Dimensiopal drawings of bus depots and service station workshop layoults.

Course outcomes: The students completing the course wall be able to understand automaorive scan tools
and diagnostic equipment for fault diagnosis and trolbleshooting any problem arises in automobile
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PROFESSIONAL ETHICS AND HUMAN VALUES

Course Objectives:

*To give basic insights and inputs to the student to inculcate Human values to grow as a responsible
human beings with proper personality.

*Professional Ethics instills the student to maintain ethical conduet and discharge their professional
duties.

UNIT I: Homan Values:

Morals, Values and Ethics — Integrity —Trustworthiness - Work Ethics — Service Learning — Civic Virtue —
Respect for others — Living Peacefully — Caring — Sharing — Honesty —Courage — Value Time — Co-
operation — Commitment — Empathy — Self-confidence — Spirituality- Character.

UNIT: 1I: Princi r Harmony:

Truthfulness — Clustoms and Traditions -Value Education — Human Diggity — Human Rights —
Fundamental Dutys - Aspratwons and Harmony (I, We & Nature) — Gender Biag - Emontonal Intelhigence
— Balovey — Mayet Model — Emotional Competencies — Conscientiousness.

UNIT III: Engingering Ethics and Social Experimentation:

Hstory of Ethics - MNeed of Engineering Ethics - (Senses of Engmeering Ethics- Profession and
Professionalism —Self Interest - Moral Autonomy — Utilitarianism — Virtue Theory - Uses of Ethical
Theories - Deontology- Types of Inguiry —Kohlberg™s Theory - Gilligan's Argument —Heimnz's Dilemma -
Comparison with Standard Experiments — Leafning from the Past —Engineers as Managers — Consultants
and Leaders — Balanced Outlook on Law - Role of Codes — Codes and Experimental Nature of

Engmeermg.

UNIT IV: Engineers” Responsibilities towards Safety and Risk:

Concept of Safety - Safety and Risk — Types of Risks — Voluntary v/slavoluntary Risk — Consequences -
Risk Assessment — Accountabibity — Liability - Reversible Effects - Threshold Levels of Risk - Delayed
v/slmmediate Risk - Safety and the Engineer — Designing for Safety — Risk-Benefit Analysis-Accidents.

UNIT V: Engineers” Duties and Rights:

Concept of Duty - Professional Duties — Collegiality - Technigues for Achieving Collegiality — Senses of
Lovalty - Consensus and Controversy - Professional and Individual Rights —Confidential and Proprietary
Information - Conflict of Interest-Ethical egoism - Collective Bargaining — Confidentmality - Gifts and
Bribes - Problem solving-Occupational Crimes- Industnal Esprionage- Price Foong-Whistle Blowing,
Global Issues:

Globalzation and MNCs —Cross Culture Issues - Business Ethics — Media Ethics - Environmental Ethscs —
Endangering Lives - Bw Ethics - Computer Ethics - War Ethucs — Research Ethacs -Intellectual Property
Raghis.
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Related Cases Shall be dealt where ever necessary.

References:

1.

Profiessional Ethics by R. Subramaniam — Oxford Publications, New Delhi.

2. Ethics in Engimeering by Mike W. Martin and Roland Schinzinger - Tata McGraw-Hall — 2003.

3. Professional Ethics and Morals by Prof AR Aryasri, DharanikotaSuyodhana - Maruthi
Publications.
4. Engmeenng Ethucs by Harmis, Pritchard and Rabins, Cengage Learming, New Delh.
5. Human Values & Professional Ethics by 5. B. Gogate, Vikas Publishing House Pvi. Lid., Noida.
6. Engmeenng Ethics & Human Values by M.Govindarajan, 5. Natarajan and V.5 SenthulKumar-PHI
Learming Pvt. Ltd — 2009,
7. Professional Elhu:s and Human Values by A. Alavadeen, R.Kalil Rahman and M. Javakumaran —
Unmiversity ga%
8. Professiong] Ethl'l.."ﬁ a:nd Human Values by Prof. D.R_Kiran-Tata McGraw{Hall - 2013
9. Human V3lues And Professional Ethics by Jayshree Suresh and B| 5. Raghavan, S.Chand
Publicatio
Outcome:
*It gives a comprehensive undtrstnud.in.g of a variety -issues that are| encountered by every

professional in dised:

“It provides the student the senslthfit} nml g]nl:m] ontlook in the contemporary world to fulfill the
professional obligations effectivelv.
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INDUSTRIAL ENGINEERING AND MANAGEMENT

Course Objectives:

1. To impart fundamental knowledge and skill sets required in the Industrial Management and
Engineering profession, which mclude the ability to apply basic knowledge of mathematics,
probability and statistics, and the domam knowledge of Industrial Management and Engineering

2. To produce graduates with the ability to adopt a system approach to design, develop, mmplement
and innovate integrated systems that include people, materials, information, equipment and energy.

3. To enable students to understand the mteractons between engineering, business, technological and
environmental spheres in the modern society.

4. To enable students to understand ther role as engineers and their impact to society at the national
and global context.

Unit - 1
INTRODUCTION: Definition of industrial engineering (LLE), development| applications, role of an
industrial engineef, differences between production management and industrial| engineering, quantitative

tools of IE and| productivity measurement. concepts of management, importance, functions of
management, scieptific management, Taylor’s principles, theory X and theory Y, Fayol's principles of
management.

Unit - 11

PLANT LAYOUT: Factors governing plant Jocation, types of production layouts, advantages and
disadvantages of process layout and product layout, applications, quantitative techniques for optimal
design of layouts, plant mamntenance, preventive and breakdown maintenance.

Unit — I11

OPERATIONS MANAGEMENT: Importance, types of production, applications, workstudy, method
study and time study, work sampling, PMTS, micro-motion study, rating techniques, MTM, work factor
system, principles of Ergonomics, flow process charts, string diagrams and Therbligs,

Unit - IV

STATISTICAL QUALITY CONTROL: Quality control, @8 mmportance, SQC, aftnbute sampling
inspection with single and double sampling, Control charts — X and R — charts X AND 5 charts and their
apphcations, numerical examples.

TOTAL QUALITY MANAGEMENT: zero defect concept, quality circles, implementation,
apphications, IS0 gquality systems. six sigma — definition, basic concepts

Unit -V

RESOURCE MANAGEMENT: Concept of human resource management, personnel management and
industrial relations, functions of personnel management, Job-evaluation, its importance and types, merit
raling, quantative methods, wage meentive plans, types.

Unit - VI
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VALUE ANALYSIS: Valupe engmeering, implementation procedure, enterprise resource planming and
supply chamn management.

PROJECT MANAGEMENT: PERT, CPM - differences & applications, critical path, deternmnation of
floats, importance, project crashing, smoothing and numerical examples.

TEXT BOOKS:
1. Industrial Engineering and management / O.P Khanna/Khanna Publishers.
2. Industrial Engmneering and Production Management/Martand Telsang/S.Chand & Company Lid.
New Dellu

REFERENCE BOOKS:
1. Industrial Management / Bhattacharyva DE/Vikas publishers
2. Operations Management / LG Monks/McGrawHill Publishers.
3. Industrial Engmeering and Management Science/ T. R. Banga, 5. C. Sharma, N. K.

Agarwal/Khanna Pubhishers

4. Prnciples of Management /Koontz 0" DomnnelMcGraw Hill Publishers.
5. Stanstical Quahty Control /Gupta/Khanna Publishers
6. Industrial Engineering and Management /NVS Raju/'Cengage Publishers

COURSE OUTCOME:
Upon successful ¢ : : T
1. Design and conduct experiments, analyse, mnterpret data and svnthesise valid conclusions
2. Design a system, component, or process, and synthesise solutons to achieve desred needs
3. Use the techniques, skills, and modern engiieering took necessary for engineering practice with
appropriate considerations for public health and safety, cultural, socsetal, and environmental
constramnts
4. Function effectively within multishsciplinary teams and understand the fundamental precepts of
effective project management
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VEHICLE DYNAMICS

UNIT I

Introduetion: Hypothetical vehicle control loop, Fundamental Approach, Vehicle coordinates, motion
variables. Forces — Dynamic axle loads, Static loads on level ground, aerodynamic forces on body, hiich
forces — problems

UNIT-11

Acceleration & Braking Performance — Power hmited acceleratwn, Statc loads on level ground,
aerodynamic forces on body, Fundamental Expressions, Constant retardation, Wind Resistance, Power,
Braking forces, Brakes: dse and drum, front, rear and four wheel braking,

Road friction rolling resistance, problems.

UNIT-111
Road Loeads: Aefodynamic, Mechanics of pressure distribution — Aerodyngmic forces: lifi & drag,
Spoilers, Lift forpe, side force and roll, pitch and yaw moments, Crossyind sensitivity. Rolling

Resistance, Factorg affecting pressure, velocity, slip temperature, etc — Total ropd loads — Fuel Economy
Effects.

UNIT-IV

Rude: Excitatwon sources — road roughness, wheel assembly, driveline exciation, engine transmission.
Vehicle response properties: Suspension isolafion, suspension stiffness & damping Wheel Hop
Resonance. Road-tyre friction — dynamic resposise of tires — Rigid body

bounce, pitch motion. Perception of ride and other vibration forms, Problems.

UNIT-V

Steady — State Cornering: Introduction, Low and high speed turning —Tire cornering forces,

governing expressions, understeer gradient, oversteer and nutral condimons. Charactenstic speed, critical
speed, yvaw velocity gain, sideshp angle, static margin. Suspension effects on comering: roll moment
distribution — effect of tractive forces on comering — Problems

TEXT BOOKS:
1. Thomas D.Gillespie, “ Fundamentals of Vehicle dynamics.” Society of Automotive engineers Inc,
2014
2. Wong H, Theory of Ground Vehicles, McGraw Hill, Second edition, 2006.

REFERENCES:
. Hans B Pacejka, Tire and Vehicle Dynamics, 3rd Ediion, Elsevier Lid., 2012,
2. Amiutosh D, Vehacle Dynamics, Galgotia Book Ltd., 2000
3. Rao V Dukkpaty, Road Vehicle Dynamacs, Springer 2008
4. Wemer and Karl, Ground Vehicle Dynamics, Springer Berlin Hesdelberg, 2008,
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COURSE OUTCOMES:

CO1 Understand the principles underlying the development and design of road vehicles
under the influence of dynamic loads.

CO2 Analyze the performance and establish the design specifications for the acceleration
and braking conditons.

C03 Model, simulate and analyze the conventional road vehicles for better ride comfort.

CO4 Anmalyze the comering forces and effects of tractive forces on cornering

CO35 Design suspension sysiems for better damping and comfort
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VEHICLE BODY ENGINEERING

Car Body Details

Types: Saloon, Convertibles, Limousine, Estate Car, Racing and Sports Car. Visibihity: Regulations,
Driver’s Visibility, Tests for Visibility, Methods of Improving Visibility and Space in Cars. Saferty:
Safety Design, Safety Equipments for Cars. Car Body Construction; Design Criteria, Prototype Making,
Imitial Tests, Crash Tests on Full Scale Model, Dummues and Instrumentation

Vehicle Aerodynamics
Objectives. Vehicle Drag and Types; Varwous Types of Forces and Moments, Effects of Forces and
Moments, Side Wind Effects on Forces and Moments, Varous Body Optimization Techniques for

Mimmum Drag, Wind Tunnel Testing: Flow Visualhization Techmaques, Scale Model Testing, Component
Balance to Measure Forces and Moments.

Bus Body Detai
Types: M Bus] Single Decker, Double-Decker, Two Level and Articulated Bus. Bus Body Layout:
Floor Heaght, me Locaton, Entrance and Exit Location, Seating Dimensions. Constructional Details:
Frame Construcpon, Double Sk Construction, Types of Metal Secthons used, Regulations,
Conventional and Integral Type Construction.

Commercial Vehicle Details
Types of Body; Flat Platform, Drop Side, Fixed-Side, Tipper Body, Tanker Body, Light Commercial
Vehicle Body Types. Dimensions of Driver’s Seat Relation to Controls. Drivers Cab Design.

Body Materials, Trim and Mechanisms
Steel Sheet, Timber, Plastic, Grp, Praperties of Materials; Corrosion, Anticorrosion Methods. Selection
of Paint and Painting Process. Body Trim Items. Body Mechanisms

Text Books

1. James E Duffy, “Modern Automotive Technology”, Goodheart-Willcox; Seventh Edition, 2011
2. Jack Enavec, “Automotive Techology — A systems approach”™, Cengage Learming, 2009,
Reference Books:

1. Geoff Davies, Materials for Automotive Bodies, Elsevier, Butterworth Heinemann, [ISBN 0
7506 5692 1, 2003

2. Body Engineering , 5. F. Page

3. Automotive Chassis — P.M. Heldt, Chalton & Co. 1952
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ALTERNATIVE ENERGY SOURCES FOR AUTOMOBILES

Course Objectives: To impart the necessity of finding aliernative energy sources for automobiles. To
understand merits and demerits, performance characteristics of various sources of fuels and their
COMPATISON.

UNIT 1

CONVENTIONAL FUELS FOR LC. ENGINES

Petroleum based conventional fuels for SI and CI engine, Demand and Availability of crude oil — vehicle
population increase — national and international standards for conventional and aliernative fuels.

Desirable characteristics of SI Engine fuels — Petrol — Properties, Specification, chemical structure,
Volatility characteristics, knock ratmb and add:me-s De-su-able Lhﬂl‘ﬁ.ﬂl&flﬂ]:‘:ﬁ of CI Engine fuels — Diesel
— Properties, Specy ———— - - gl additives.

UNIT 1T
ALCOHOLS AS [FUELS
Availability of different aliernative fuels ﬁ:Ir engmes_ Almlml:, - Fn::np-ertma Production methods and
usage mn engmes. Blen al fus : c g ] jon find oxygenated additives.
Performance, combustion and emission Characteristics./in engines. Advantages and disadvantages of
alcohol fuels

UNIT Il

VEGETABLE OILS AND BIODIESEL AS FUELS

Properties of Vegetable oils and biodhesel- Methods of using vegetable oils — Blending, preheating, and
emulsification — Preparation of biodiesel from non-edible, edible o1l and Algae - Performance, combustion
and ermission Characteristics in-hesel engines. Advantages and disadvantages of Vegetable oils and
biodiesel

UNIT IV

HYDROGEN AS FUEL

Hydrogen — Properties, Production methods, storage and safety aspects. Issues & limitation in Hydrogen.
Methods of using hydrogen in engines. Performance, combustion and emission Characteristics in engines.
Advantages and disadvantages of Hydrogen fiel.

UNITY

BIOGAS, CNG AND LPG AS FUELS

Biuwgas, Compressed Natural gas (CNG) and LPG — Properties and production methods. CO2 and H2S8
scrubbing n Biogas, Modifications required for use in Engines- Performance, combustion and emission
Characteristics in engines. Advantages and disadvantages of Gaseous fuels. Working of LPG and CNG
kits used m automolive engmes.
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REFERENCES

1. Arumugam 5. Ramadhas, “Aliernative Fuels for Transportation™ CRC Press, 2011.

2. Ayhan Demirbas and M. Fatih Demirbas, “Algae Energy-Algae as a New Source of Biodiesel™,
Springer-Verlag London Limated 2010.

3. Ayhan Demurbas, ‘Biwodiesel A Realistic Fuel Alernative for Diesel Engines’, Springer-Verlag
London Limmed 2008

4. David M. Mousdale, “Introduction to Biofuels™, CRC Press, 2015.

5. Ganesan.V., “Internal Combustion Engmeening™, Tata McoGraw-Hill Publishing Co., New Delh,
2003.

6. Gerhard Knothe, Jon Van Gerpen, Jargon Krahl The Biwdwesel Handbook, AOCS Press
Champazn, Hlmos 2003.

7. M. K. Gayjendra Babu and K. A. Subramaman, “Alternative Transportation Fuels-Utihsatwon n

Combustio sEREPress2H3-
B. MLL. Mathur, R.P.Sharma “A course m intermal combustion engmes™, Dhanpatran pubhcation,
2003.

9. Richard L Bechtold P.E., Alternative Fuels Guide book, Society of Automotive Engineers, 1997
ISBN 0-76180-0052-1.

OUTCOMES:
By the end of this course, students will be able to
1. Student will possess a comprehensive upderstanding of available alternative fuels for IC engines.
They will posses complete knowledge' on producing different biofuels, modifying them and using
them in IC engines
2. Students will acquire the skills in-developing new technologies for alternative fuels efficiently in
IC engines.
3. Students will demonstrate the importance of using alternative fuels for sustainable energy supply
and for emission controban IC engines.
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CADVCAM
(ELECTIVE -I)

Course Objectives:
The general objectives of the course are to enable the students to

1. Understand the basic fundamentals of computer asded design and manufacturing.

To learn 2D & 3D transformations of the basic entities like line, circle, ellipse eic

3. To understand the different geometric modeling techmiques like solid modeling,
surface modeling, feature based modeling ete. and to visualize how the components look hke
before its manufaclurmb or fabrication

P

r mded process planning,

computer u:lr:d qualn\r control
5. To learn thg overall configuration and elements of computer integrated mpnufacturing systems.

COMPUTER GRAP 3 grap g mdatabalse structure for graphics
modeling, transformation -;:-fge-;:nmmnr ID :m:l 3[! |r:m5ﬁ:n'rﬂmns mathematics of projections, clipping,
hidden surface removal.

UNIT-11

GEOMETRIC MODELING: Requireménts, geometric models, geometnic construction models, curve
representation methods, parametric represeatation of varous curves:cubic spline, bezier  curves.  surface
representation methods, Sohd modelling:

UNIT - 111

PART PROGRAMMING FOR NC MACHINES: NC, NC modes, NC elements, CNC machine tools,
structure of CNC machime tools, features of Machining center, turning center, CNC Part Programming:
fundamentals, manual part programming methods, Computer Asded Part Programming. Direct Numerical
Control, Adaptive Control.

UNIT -1V

GROUP TECHNOLOGY: Part family, coding and classification, production flow analysis, types and
advantages. Computer asded processes plannmg — importance, types. FMS-Introduction, Equipment, Tool
management systems, Layouts, FMS Control

UNIT-V

COMPUTER INTEGRATED MANUFACTURING SYSTEMS: Types of manufacturing systems,
machine tools and related equipment, matenial handhing systems, matenal requirement  planning,
computer control systems, human labor in manufacturing systems, CIMS benefits.
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COMPUTER AIDED QUALITY CONTROL: Terminology used in quality control, use of computers
in Quality control.  Inspection methods- contact and noncontact types, computer mded  testing,
integration of CAQC with CAD/CAM.

TEXT BOOKS:
1. CAD/CAM Principles and Apphcanons/PN Rao / MceGraw-Hll
2. Automation, Production systems & Computer integrated Manufacturing/ M.P. Groover/Pearson
Educaton

REFERENCES:
1. Mastering CAD / CAM / Ibralum Fewd / McGraw-Hall
2. Principles of Computer Aided Design and Manufacturing / Farid Amirouche / Pearson
3. Computer Numerical Control Concepts and programming / Warren 5 Seames | Thomson learming,
Inc

1. Describe the mathematical basis in the technique of representation of gepmetric entities including
points, lings, and parametric curves, surfaces and solid, and the technique of transformation of
gﬂﬂmriﬂ s tsme-tramsho ; I
Describe the use of GT and CAPP for the product-development

Identify the varwus elements and their athivities in the Computer Integrated Manufacturing
Systems.

I
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TWO AND THREE WHEELERS
(ELECTIVE -I)

OBJECTIVES:

The objective of this course is 1o make the students 1o know and understand the constructional details,
operating characteristics and design aspects of Two and

Three wheelers.

UNIT 1 INTRODUCTION
Classifications- design considerations —weight and dimenswon limitations — requirements, stability
problems, gyroscopic effect- pendulum effect of two and three wheelers.

UNIT II POWER UNITS, IGNITION S5YSTEMS ELECTRICAL & BRAKING SYSTEMS

2 stoke and 4 stokf engmes. Design critena for engines — design oI cylinders, cylinder head, cooling fins,
crank case, connediing rod and crank shaft. Carburetior types and design. Wiring layout for two wheelers.
Brakmng system m fwo wheelers.

UNIT HI CLUT(HES AND TRANSMISSION
Types of clutches. [Design of cluich system. Gears for two and three wheelers. D¢sign of gear box and gear
change mechanism. Belt, chain and shaft drive. Free wheeling devices, starting systems.

UNIT IV FRAMES, SUSPENSION, WHEELS AND TYRES

Types of frames. Wheel frames- construction désign of frames for fatigue strength, torsional stiffness and
lateral stability. Front and rear forks. Springs for suspension, Dampers, constructional details of wheel and
Iyres.

UNIT ¥V THREE WHEELERS

Auto rickshaws, different types, Pack-Ups and delivery type vehicle, frames and transmission, wheel
tvpes, wheel mountings attachment, tvre types. Brake systems.

REFERENCES
l. *Cyele Motor Manual®, Templeton Press Lid., London, 1992,
2. lrving P.E., “Motor Cycle Engmmeering”, Temple Press Book, London, 1964
3. Johns.B.A., "Motorcycles”, Good Heartwall, 1984.
4. M.M.Griffin., “Motor cycles from inside and outside’, Prentice Hall Inc, New Jersey, 1978.
5. Marshal Cavandedish, “Encyclopedia of Motor cycling”, New York, 1989
6. Servicing Manuals- various motor cycles, Scooters, Mopeds and three wheelers.
7. Snmivasan. 5., *Motor cycle, Scooter, Mopeds®, New century book house, 1988
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OUTCOMES:

To students will have the basic knowledge on various two wheelers and 1s technology along with its
functions. At the end of the course the students will have through knowledge over different frames,
suspenson system and transmisson unit used on vanious two and three wheeler vehicles
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AUTOMOTIVE AERO DYNAMICS
(ELECTIVE -I)

Unit 1 - Fundamentals of Aerodynamics

Scope — Development trends — Flow phenomena related to vehicles — External and Internal flow problems
— Performance of cars and light vans — Resistance to vehicle motion — Drag — Types of drag — Flow field
around car — Aerodynamic development of cars — Optimization of car bodies for low drag

Unit 2 - Stability, Safety and Comfort

The origin of forces and moments — effects — vehicle dynamics under side wind — Force and Moment
coefficients — Safety limit — dirt accumulation on vehicle — wind noise — Air flow around ndividual
components — High performance vehicles — Very log drag cars — Design alterpatives — High efficiency
radiator arangemdgnt — Development and simulatwon methods

Unit 3 - Wind Tupnels and Test Technigues

Principles of wind technology — Limitat:'-uns of simulation-—Scale mjdelﬁ — Existing automobile wind
tunnels — Chmatit—unas e e curel measurement — velocity
measurements — Flow visuahzaton tathmques — Road tmmg mmh-:}d-: — Wind no1se measurements

Unit 4 - Application of CFD

Methods to solve Navier—Stokes equation — Ferces acting in a fluid element — Compressibility effects ina
flow field — Inviscid flow — Governing eguations — Irrotation flow field and consequences — Potential
flows — Boundary layer methods — Numetical modeling of fluid flow around vehicle body

Unit § - Aerodvnamic Design
Development and simulation metheds —cars, buses, trucks

Text Book:
Yom Obudi, “Theory and Applications of Aerodynamics for Ground Vehicles”, SAE Publications, 2014

References

1. W.H. Hucho, ‘Aerodynamics of Road Vehicles', SAE Publications, 4 edition 1998,

2. R.McCallen, Browand, Ross, “The Aerodynamics of Heavy Vehicles™, Springer, 2004

3. Smits, Lim, “Flow Visualization: Techniques and Examples”, 2¥Edition, Imperial College,
2012

4. Schhichting, H, Kirsten K. *“Boundary Layer Theory®, Springer, 2000.
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FINITE ELEMENT METHODS
(ELECTIVE -I)

Course Objectives:
1. To leamn basic principles of finite element analysis procedure
2. To learn the theory and characteristics of finite elements that represent engineering structures

3. To learn and apply finite element solutions to structural, thermal and dynamic problems.
4. Learn to model complex geometry problems and solution techmiques.

UNIT-I

Introduction to finite element method, stress and equilibrium, strain — displacement relations, stress —
stramn relabions, plane stress and plane stram condmwons, varatonal and weighted residual methods,
concept of potential energy, one dimensional problems.

Discretization of Jomain, element shapes, discretization procedures, assembly of gtiffness matrix, band
width, node numbering, mesh generation, mterpolation functons, local and global| coordinates,
convergence requirements, treatment of boundary conditions.

UNIT-11
Analysis of Trussies: - : : : ksembly of global stiffiess
matrix and load vector, finite element equntmns treatment ::-fl::nunda:}' conditions, siress, strain and
support reaction calculanions.

Analysis of Beams: Element stiffness matrix for Hermite beam element, derivation of load vector for
concentrated and UDL, simple problems on beams.

UNIT - III
Fmite element modeling of two dimensional stress analysis with constant strain triangles and treatment of
boundary conditions, formulation of axisymmetric problems.

UNIT-IV
Higher order and isoparametnic elements: One dimensional quadratic and cubic elements m natural
coordinates, two dimensional four noded soparametric elements and numerical integration.

UNIT -V

Steady state heat transfer analysis : one dimensional analysis of a fin and two dimensional analysis of thin
plate, analysis of a uniform shaft subjected to torsion. Dynamic Analysis: Formulation of finite element
model, element consistent and lumped mass matnces, evaluation of eigen values and eigen vectors, free
vibration analysis.

TEXT BOOKS:
1. The Finmte Element Methods n Engmeenng / 55 Rao / Pergamon.
2. Introduction to Fimte Elements i Engmmeerng’ Twupatht R. Chandrupatla, Ashok
D.Belegundu, Pearson Publishers.
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References:

1. Fintte Element Method with appheations in Engineening / YM Desar, Eldho & Shah /Pearson
pubhshers

2. An mtroduction to Finmte Element Method / JN Reddy / McGraw Hall

3. The Finite Element Method for Engineers — Kenneth H. Huebner, Donald L. Dewhirst, Douglas E.
Smith and Ted G. Byrom / John Wiley & sons (ASLA) Pte Lid

Course oulcomes:
Upon successful completion of this course you should be able to:
1. Understand the concepts behind vanational methods and weighted residual methods m FEM
2. Identify the application and characteristics of FEA elements such as bars, beams, plane and
isoparametre elements, and 3-D element .
3. Develop element characterstic equation procedure and generate global equatons.
4. Able to apply Suitable boundary conditions to global equations, and reduce it to a solvable form.
3. Able to apg FE orocedire bobeld problesse Iihe heal trametioe
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VEHICLE INFOTRONICS
(ELECTIVE -I)

Overview of Infotronics:
Concept of Infotronics, Web-enabled Vs Web Based systems, Applications of Infotronics, Vehicle buses
and protocols — LIN, CAN, MOST &Flexray.

Svstems in vehicle:

Smart control of WVehicle[ESP] dynamics, drive Electronic Throtile control by wire, active
suspensions/mounting  svstem, Automated Guded Vehicles( AGY), Multi-disciplinary optimization
Vehicles (MDO) and advanced propulsion svstems(APS), Radw Commumcation Technologies For
Vehicle Information Systems, IEEE 802.11 and DSRC.

Telematics:
Global positioning systems, geographical information systems, navigation syStems, automotive vision
system, road recogmtion, dnver assistance sysiems.

Intelligent vehiclg Contral

Active and Semi petive suspensions/Mounts for NVH, Optimization and stabjlity of Hydraulic Engine
mounts and Bushing in Vehicle, Rollover conirol and Active siability conirol, combined control of ride
comfort 1in passenger cars, Active Roll over control in hydraulically actuated articulated vehicles,
intelligent drive by wire vehicles, Design and realization of seer and brake by wire. Eleciric and hybrid
vehicle - Requirements, Introduction, characteristics, different types and Design.

Adaptive Control System

Conventional control schemes, system model for adaptive control, Design of self-tuning controllers, ACC
overview, system based on ACC, Stop and Go, Anii- collision system, Impact of ACC on traffic and
drivers, Adaptive noise control, atomatic and adaptive control of highway traffic and moving vehicles.
Power steermg and power window: Requirements, Introduction, charactenstics.

TEXT BOOKS:
1. Intelbgent Vehicle Technology by L VIACIC, M PARENT. F HARA, Butterworth-Hemnemann
publicaton.

2. Navigatwon and Intelligent transportation systems By Ronald K. Jurgen, SAE.

REFERENCE BOOKS:
1. Robert Bosch, Automotive Hand Book by SAE
2. Understanding Automotive Electromes by Willam B. Ribbens, SAE
3. Understanding Automotive Electromes by Bechhold, SAE.
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MECHATRONICS
(ELECTIVE -11)

Course Objective
The main objective of this course is to introduce the mtegrative mature of Mechatronics. To describe the
different components and devices of mechatronics systems.

UNIT-I
Mechatronics systems — elemenis & levels of mechatronics system, Mechatronics design process, system,
measurement systems, control systems, mucroprocessor-based controllers, advantages and disadvantages
of mechatronics systems. Sensors and transducers, types, displacement,  position, proximity, velocity,
motion, force, acceleration, torque, fluid pressure, liquid flow, liquid level, temperature and light
SENSOTS.

UNIT-11
Hydrauhc and pneumatic actuating svstems - Fhnd systems, Hydrauhe systems, and pneumanic systems,
components, confrol valves, electro-pneumatic, hydro-pneumatic, electro-Hyvdraulic servo  systems.
Mechamcal actuating syvstems and electrical actuating systems. — basic principles jand elements.

UNIT-111
Dugital electromics and systems, digital logic confrol, mcro processors and micro controllers,
programming, process controllers, programmable logee controllers, PLCs versus computers, apphcation of
PLCs for control.

UNIT-IV

System and interfacing and data acquisiiian — Data Acquisition Systems, Analog to Digital and Digital to
Analog conversions; Digital Signal Processing — data flow in DSPs, block diagrams, typical layouts,
Interfacing motor drives.

UNIT-V
Dynamic models and analogies, System response. Process Controllers — Digital Controllers,
Programmable Logic Controllers, Design of mechatronics systems & future trends.

TEXT BOOKS:
1. MECHATRONICS Integrated Mechamcal Electronics Systems/KP Ramachandran, GK Vyaya
Raghavan & M5 BalasundaramWILEY India Edition
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REFERENCES:

Mechatronics /Smaili A, Mrad F/ Oxford Higher Education, Oxford University Press
Mechatromics Source Book / Newton C Braga Thomson Publications, Chennai.
Mechatromics — N. Shanmugam / Anuradha Agencies Publishers.

Mechatromics System Design / Devdas shetty/Rchard Thomson.
Mechatromies/ M. D.Singh/J. G JoshyPHI.

Mechatronics — Electronic Control Systems in Mechanical and Electrical Engg. 4™ Edition /
W. Bolion/ Pearson, 2012

7. Mechatromcs — Principles and Application / Godfrey C. Onwubolw/Elsevier, Indian print

SRS e

COURSE OUTCOMES:
After completion of this course, the student shall be able to use the various mechatronics systems devices
and components in the design of electro mechanical systems.
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COMPUTATIONAL FLUID DYNAMICS
(ELECTIVE -11)

Course (bjectives:
The course aims at providing required numerical and sofiware techniques for solving various engineering
problems involving fluid flow.

UNIT-I

Number system and errors, representation of mtegers, fractions, floating point arithmetic, loss of
significance and error propagation, condition and instability, computational methods for error
estimation, convergence of sequences.

Solution of a system of simuliancous linear algebraic equations, ierative schemes of matrix
mversion, direct methods 00 ) ! ; ALnces

s R B Rl wa ilall O Eeiuted] 11

UNIT-11

conservation of rpass, Newton's second law of motion, expanded forms of favier-siokes equations,
conservation of efergy principle, special forms of the Navier-stokes equations.
Steady flow, dimensionless form of momenium and energy equations, |siokes equation,

conservative body force fields, stream function - vorticity’ formulation.

UNIT-11I

Finite difference applications n heat conduehion and convention — heat conduction, steady heat
conduction m a rectangular geometry, transient heat conduction, finite difference application n
convective heat transfer, closure.

Finite differences, discretization, consistency, stability, and fundamentals of fluid flow modelling:
miroduction, elementary finite difference quotients, implementation aspects of finite-difference
equations, consistency, explicitand implicit methods.

UNIT -1V
Introduction to first order wave equation, stability of hyperbolic and elliptic equations, fundamentals of
fluid flow modelling, conservative property, the upwind scheme.

UNIT -V
FINITE VOLUME METHOD: Approximation of surface integrals, volume mtegrals, interpolation and
differentiation practices, upwind interpolation, linear interpolation and quadratic interpolation.

TEXT BOOKS:
1. Numerical heat transfer and flusd flow / Suhas V. Patankar/Butter-worth Publishers
2. Computational fluid dynamics - Basics with applications /John. D. Anderson / Mc Graw Hill
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REFERENCES:
1. Computational Fluid Flow and Heat Transfer/ Niyogy/Pearson Publications
2. Fundamentals of Computational Fluid Dynamics /Tapan K. Sengupia / Universities Press.
3.Computational fluid dynamics: An mitroduction, 3" edition/John F Wendt Springer pubhshers

COURSE OUTCOMES:
After undergoing the course the student shall be able to apply various numerical tools like finite volume,
finite difference ete for solving the different flusd flow heat transfer problems.

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

"1

IV Year - | Semester L T P

CONDITION MONITORING
(ELECTIVE <II)

UNIT -1
Introduction to maintenance and condition based maintenance, Definition, system approach, objectives,
responsibilities of maintenance department, maintenance strategies, principles of maintenance, concepts of
maintainability, availability and reliability, implementation of CBM, comparison of CBM with other
mamtenance techmques and case studies (overview). Introduction to condition monitoring, Basic concept,
techniques - visual monitoring, temperature monitoring, vibration monitoring, lubricant monitoring, crack
monitoring, thack o 1 TtoT

UNIT -11
Basic signal professing techniques Probability distribution and density, Fourier analysis, Hilbert
Transform, Cepstrjim analysis, Digital filtering, Determinisix / random signal sgparation, Time-frequency
analysis. WaveletTransform Introduction to Wavelets, Costinuous Wavelet Trpnsform (CWT), Discrete
WaveletTransform (DWT ), Wavelet Packet Transform (WPT ), iypes of waveleis —Haarwavelets, Shannon
wavelets, Meyer wavelets, Daubechies wavelets, Coifinann wavelets and applications of wavelets.

UNIT - 11T

Vibration Montormg Introduction, wvibration data collection, techmiques, mmstruments, transducers,
selection, measurement location, time domain analysis, frequency domain analysis, time-frequencydomain
analysis and commonly witnessed machinery faults diagnosed by vibration analysis.

Rotating and reciprocating machines Vibration signals from rotating and reciprocating machines — signal
classification, signals generated by rotating machines, signals generated by reciprocating machines.

UNIT - 1V

Mechanical faul diagnosis, Wear monitoring and lubricant analysis - sources of contamination,
techmiques, Spectrometric, Oil Analysis Procedure (SOAP) and ferrography. Nondestructive testing
techniques Measurement of surface and subsurface flaws — liquid penetrant nspection, eddy current
inspection, radwgraphic mspection, ultrasonic inspechion.

UNIT-V

Condition monitoring of rolling element bearings and gear, Introduction, construction, types of faults,
rolling element bearmg diagnostics and gear diagnostics. Tool wear monttoring, Introduction, techmques
and case studies.
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TEXT BOOKS:

l. Robert Bond Randall - Vibration-Based Condition Momtonng — Industnal, Aerospace and
Automotive applhications, John Wiley &amp; Sons Lid., 2011

2. R.A Collacot — Mechamical Fault Dhagnosis — Chapman and Hall Lrd., 1977.

3. ISTE Course material on Condition Monttoring.

4. R.C Mishra, K.Pathak — Maintenance Engineering and Management, Prentice Hall of India Pvt.
Ltd., 2002,

5. K. P. Soman, K. . Ramachandran, N. G. Resmi — Insight into wavelet from theory to practice,
Third Edition, Prentice Hall of India,

REFERENCES BOOKS:
1. John 5.Mutchell, Introduction to Machmnery Analysis and Momitoring, Penn Well Books, 1993,
2. Ekevier-“Hand book of Condition Monitoring™ ELSEVIER SCIENCE
3. R.A Collacott, “Vibranon monitoring and diagnosis”, Wiley, 1979,
4. Raol 8. “VibratoryConditionMonitoringo fMachines™ CRCPress 2000.
5. "CondmogMonmormgmanual” NatwonalProductivityCouncil NewDelha.

Course Dutcom
At the end of this gourse the student shall be able to:

1. Underst the types of mamtenance used and its significance, fole of condition based

mamtenapce m mdustries, familiarize with different condition monitgring techniques  and its

advantages m industries.

Implement the basic signal processing technigques.

3. Understand the role of vibration monitoring, its methodology and its use in condition monitoring

of rotating and reciprocating machines:

4. Understand the significance of mechanical fault diagnosis and non-destructive testing techmiques
i momtoring and maintenance.

. Study condition monitoring of rolling element bearing, gears and tool condition monitoring
techmiques m machiming.

b

LA
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS
(ELECTIVE -11)

Course Objectives:

* The Learning objectives of this paper are to understand the concept and nature of Managerial
Economics and its relationship with other disciplines and also to understand the Concept of Demand
and Demand forecasting.

e To familiarize about the Production function, Input Output relationship, Cost-Output relationship and
Cost-Volume-Profit Analysis.

¢ To understand the nature of markets, Methods of Pricing in the different market structures and to know
the different forms of Business organization and the concept of Business Cycles.

# To learn different Accounting Systems, preparation of Financial Statement and uses of different tools

for performance evaluation.

Finally, it is aflso to understand the concept of Capital, Capital Budgeting and the techniques used o

evaluate Capitgl Budgeting proposals.

U mit-1

Introduction to Mynagerial Economics and demand Analysis:

Definition of Managerial Economics —Scope of Managerial Ecopomics and its relatiqnship wath other subjects —
Concept of Demand, Types of Demand, Determinants of Demand- Demand schedule, Demand curve, Law of
Demand and its limitations- Elasticity of Demand. Types of Elasticity of Demand and Measurement- Demand
forecasting and Methods of forecasting, Concept of Supply and Law of Supply.

Unit — I11:

Theories of Production and Cost Analyses:

Theories of Production function- Law of Varable proportions-lsoquants and Isocosts and choice of least cost factor
combination-Concepts of Returns to scaleand Economics of scale-Different cost concepts: opportunity costs,
explicit and implicit costs-Fixed costs, Vanable Costs and Total costs —Cost —Volume-Profit analysis-Determination
of Breakeven point(problems)-Managerial significance and limitations of Breakeven point.

Unit — I11:

Introduction to Markets, Theories of the Firm & Pricing Policies:

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Ohgopoly — Features — Price and
Output Determination — Managerial Theones of firm: Marris and Willlamson's models — other Methods of Pricing:
Average cost pricing, Limit Pricing, Market Skimming Pricing, Internet Pricing: (Flat Rate Pricing, Usage sensitive
pricing) and Prionity Pricing, Business Cycles : Meaning and Features — Phases of a Business Cycle. Features and
Evaluation of Sole Trader, Partnership, Joint Stock Company — State’Public Enterprises and their forms.

Uit — 1%z

Introduction to Accounting & Financing Analysis:

Introduction to Double Entry System, Joumal, Ledger, Trail Balance and Preparation of Final Accounts with
adjustments — Preparation of Financial Statements- Analysis and Interpretation of Financial Statements-Ratio
Analysis — Preparation of Funds flow and cash flow analysis { Problems)
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Uit — V:

Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-Meaning of Capital
Budgeting-Time value of money- Methods of appraising Project profitability: Traditional Methods{pay back period,
accounting rate of return) and modern methods(Discounted cash flow method, Net Present Value method, Internal
Rate of Return Method and Profitability Index)

Course Outcomes:

# The Learner s equipped with the knowledge of estimating the Demand and demand elasticities for a
product.

* The knowledge of understanding of the Input-Output-Cost relationships and estimation of the least
cost combination of inputs.

# The pupil is also ready to understand the nature of different markets and Price Output determination
under various market conditions and also to have the knowledge of different Business Units.

# The Learner is able to prepare Financial Statements and the usage of various Accounting tools for
Analysis.

# The Learner[can able to evaluale varous mvesiment project proposals|with the help of capital
budgeting techniques for decision making.

TEXT BOOKS:

A R Aryasri, Managenal Economics and Financial Analysis, The McGraw — Hijl compames.

REFERENCES:
1. Varshney R.L, K_L Maheswari, Managerial Economics, 5. Chand & Company Ltd,

2. JL Pappas and EF Brngham, Managerial Economics, Halt; R & W; New edition edition

3. N.P Srinivasn and M. SakthivelMurugan, Accounting for Management, 8. Chand & Company Ltd,
4. Maheswari5. N, Anlntroduction to Accountancy. Vikas Publishing House Pyvt Litd
5
f

LM Pandey. Financial Management , Vikas Publishing House Pyt Lid
V. Maheswan, Managerial Economics, 5. Chand & Company Lid,
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INTERNET OF THINGS
(ELECTIVE -11)

UNITI - Introdoction to loT

Internet of Things - Physical Design- Logical Design- loT Enabling Technologies - loT Levels &
Deployment Templates - Domain Specific loTs - IoT and M2M - loT Systemn Management with
NETCONF-YANG- loT Platforms Design Methodology

UNITIN - loT Architecture

M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - loT reference model -
Domain model - mformetor—modet— i tormat—modet———cormmmormeatrom model - 1T reference
architecture

UNIT I - laT Prptocols

Protocol Standard{zation for loT — Efforts — M2M and WSN Protocols — SCAIDA and RFID Protocols —
Unified Data Standlards — Protoenls — IFFE 807 15 4 - BACNet Protoenl — Modbus— Zigbee Architecture
— Metwork laver — 6LowPAN - CoAP — Securty

UNITIV - Building loT with Raspberry Pl & Arduino

Bulding 10T with RASPERRY PI- loT Systems - Logical Design using Python — loT Physical Devices &
Endpomts - loT Device -Bmldmg blocks -Raspberry P1 -Board - Linux on Raspberry P1 - Raspberry P
Interfaces -Programming Raspberry Pi with Python - Other loT Platforms - Arduino.

UNITV - Case Studies And Real-World Applications

Buwmetnice Car Door opening system, Accwdent monmformng system, Engine o1l and Coolant level
momtoring system, Fleet and Driver Management system, Smart road commumcaiion system, Road
Vehicle commumcaton at hally areas, real ime car telematics tracking system.

Text Books:

1. Rajesh Singh, Anita Gehlot ef.al., - Internet of Things in Automotive Industries and Road Safety:
Electromc Circunts, program Coding and Cloud Servers . River publishers, ISBN- 978-87-T7022-010-1.

2. Arshdeep Bahga, Vijay Madisetti, —Internet of Things — A hands-on approach, Universities Press,
2015

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

References:

1. Arshdeep Bahga Vijay Madisetii, —Internet of Things — A hands-on approachl, Universities Press,
2015

2. Dneter Uckelmann, Mark Hamson, Michahelles, Floran (Eds), —Architecting the

Internet of Thingsl, Springer, 2011.

3. Honbo Zhou, —The Internet of Things in the Cloud: A Middleware Perspectivel, CRC

Press, 2012.

4. Olivier Hersent, David Boswarthick, Omar Elloumi , —The Internet of Things — Key

apphcations and Protocols, Whiley, 2012
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[ {1 0 -

VEHICLE DESIGN AND SIMULATION LAB

PART-A - SIMULATION

LIST OF CHASSIS DESIGN EXPERIMENTS

BN s b=

MNote

PART-B - COMBUTATIONAL
LIST OF EXFERIMENTS.

e Gl

Design and modeling of frame.

Design and Modeling of clutch assembly

Design and Modeling of constant mesh gearbox.

Design and Modeling of sliding mesh gearbox.

Design and Modeling of Propeller shaft with universal joint.
Design and Modeling of rear axle.

Design and Modeling of stub axle assembly.

: Preferably |using software CATIA/UNIGRAPHICS/PROE or Equivalent licensed software

FEATURES OF MATLAB

USES OF MATLAB

MATHEMATICAL PROBLEMS IN MATLAB

FORMULATION OF IDEAL AND-REAL GAS PROBLEMS IN MATLAB PROGRAM.
DYNAMICS AND VIBRATION-ANALYSIS-1 IN MATLAB PROGRAM

THERMAL STRESS ANALYSIS OF PISTON-1 IN MATLAB PROGRAM.

ANALYIS OF KINEMATICS IN FOUR BAR MECHANISM IN MATLAB PROGRAM.

Note: Preferably using MAT LAB or other licensed software

PART-C - ANALYTICAL DESIGN

LIST OF EXPERIMENTS

1. Design and Analysis of steering system.

2. Design and Amalysis of suspension system.
3. Design and Amalysis of Frames.

4.
5
f
7

Design and Analysis of Integration of subsystems to main system.

. Behavioral Analysis of different road conditions on a green vehicle.
. Design and simulation of Differential.

Design and simulation of Epicyclic (Gear box).
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MNote: Preferably using software like ADAMS CAR/ LOTUS / ABACUS / 3DX CATIA / NX or
Equivalent licensed software
Course Objectives:
L To famibarize the students to use modeling software for modeling engine components.
1. To design chassis components with dimensions and strength requirements.
ili. To learn the use of standard practices in modeling of components.
iv. The use of modeling software to control the quality of the final engineered product.
v. To visualize the complete assembly of the various system.

Course Quitcomes:
Students will be able to visualize the automotive components with the help of modeling software.

L Make the modifications instantly if required at the imitial stage ntself.

1. Demonstrate the knowledge on designing components to withstand the loads and
defo YOS

ii. Synthesize, analyze and document the design of the various companents.

1 trate the ability to use engineering techniques for developifig vehicle components

with| mdustry standards.
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NOISE, VIBRATIONS AND HARSHNESS

OBJECTIVES:

knowledge in basic of vibration and noise

Understanding the effect of noise an human comfort and environment
Knowing the methods of vibration and noise measurement.

UNIT I

FUNDAMENTALS OF ACOUSTICS AND NOISE, VIBRATION

Theory of Sound—Predictions and Measurement, Sound Sources, Sound Propagation in the Atmosphere,
Sound Radwtion from Structures and Thewr Response to Sound, General Introduction to Vibration,
Vibration of Simple Discrete and Continuous Systems, Random Vibration, Response of Systems to Shock,
Passive Damping

UNIT 1T

EFFECTS OF N(MSE, BLAST, VIBRATION, AND SHOCK ON PEOPLE
General Introducthon to Noise and Vibration Effects on People and Heaging Conservation, Sleep
Dusturbance due tp Transportation Noise Exposure, Noise-Induced Annoyande, Effects of Infrasound,
Low-Frequency Npise, and Ulirasound on People, Auditory Hazards of Impulse pnd Impact Noise, Effects
of Intense Moise on People and Hearing Loss, Effects of Vibration on People, Effects of Mechanical
Shock on People, Rating Measures, Descriptors, Eriteria, and Procedures for Determining Human
Response 1o Noise.

UNIT Il

TRANSPORTATION NOISE AND VIBRATION—SOURCES, PREDICTION, AND CONTROL
Introduction to Transportation Nowse and. Vibration Sources, Internal Combustion Engine Nose Prediction
and Control—Diesel, Exhaust and Intake Noise and Acoustical Design of Mufflers, Tire/Road Noise—
Generation, Measurement, and Abatement, Aerodynamic Sound Sources in Vehicles—Prediction and
Control, Transmission and Gearbox Nose and Vibration Prediction and Control, Brake Nowse Prediction
and Control.

UNIT IV

INTERIOR TRANSPORTATION NOISE AND VIBRATION SOURCES - PREDICTION AND
CONTROL

Introduction to Interior Transportation Nowse and Vibratwon Sources, Automobile, Bus, and Truck Interior
Nomse and Vibration Prediction and Control, Noise and Vibration in Off-Road Vehicle Intenors-Prediction
and Control,
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UNIT YV

NOISE AND VIBRATION TRANSDUCERS, ANALYSIS EQUIPMENT, SIGNAL PROCESSING,
AND MEASURING TECHNIQUES

General Introduction to Mose and Vibration Transducers, Measuring Equipment, Measurements, Signal
Acquisition, and Processing, Acoustical Transducer Principles and Types of Microphones, Vibration
Transducer Principles and Types of Vibration Transducers, Sound Level Meters, Nowse Dosimeters,
Analyzers and Signal Generators, Equipment for Data Acquisition, Noise and Vibration Measurements,
Nowse and Vibration Data Analysis, Calibration of Measurement Microphones, Calibration of Shock and
Vibration Transducers, Metrology and Traceability of Vibration and Shock Measurements.

TEXT BOOKS:
1. Clarence W. de Silva , “Vibration Momtoring, Testing, and Instrumentaton “,CRC Press, 2007
2. Dawvid A.Bies and Colm H.Hansen “Engmeering Nowse Control: Theory and Practice “Spon Press,
London, 2009

REFERENCES:
1. Allan G. Pjersol . Thomas L. Paez “Harns™ Shock and Vibration Handbgok™, McGraw-Hill , New
Delha, 201

2. Colin H Hnsen “Understanding Active Nowse Cancellation™ |, Spon Presd , London 2003

3. Matthew Harnson “Vehicle Refinement: Controlling Noise and Vibrafion i Road Vehicles
Elsevier B i : 4
OUTCOME:

At the end of the course, the student will understand the sources, effects, prediction, control technigues,
measurement techniques of noise, vibration perfain to an automobile.
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IV Year - 11 Semester L T | [
3 1] ]

VEHICLE MAINTENANCE

Course objectives: The students are exposed to maintain records and schedules, overhauling of engine
components and various systems of a vehiele.

UNIT-I

Mamntenance, Repair: Dismantling of engine components, cleaning methods, Visual inspection and
dimensional check of various engine components, ldentification of Recondition able & Discard able
components, Reusable after minor repair.

Overhauling of engines: Mmor and mapor tune up reconditioning, repaing methods of engine
components, assembly procedure. Special tools used for mamtenance, repair and overhauling.

UNIT-11

Mamntenance, repajr and servicing ol cooling sysiem, lubnicafion sysiem:

Cooling system —['ypes of Cooling circuit, Types of water pumps, radiator,fjns and thermosiat valve,
anti-corrosion and [anti-freezing solutions, Coolant change intervals.

Lubricating systerh — Oil analysis, oil topping up, oil change mtervals, Oil filters, Pressure relief valve,
Bypass valve, Myintenance of air intake and exhaust system, Fuel System-Maintenance, Repair and
servicing of fuel system-petrol, diesel fuel feed sysiem componenis. Bleeding ofjair from fuel system.

UNIT-111

Maintenance, repair and servicing of electrical $ystems: Battery — testing methods. Starter motor.
Chargmg system- DC generator, AC generator, Regulator, Ignihon systems- coil ignion, transistor
assisted ignition, capacitor discharge ignition. - Electric horn, wiper, Flasher, electric fuel pump, gauges.
Lighting system, head lights focussing. Wiring system.

UNIT-IV

Mantenance, repair and overhaulifg of chassis drive line components and suspensions systems: clutch —
mechanical, automatic type gear box. Final reduction, Propeller shafi.

Suspension systems: front and rear suspension systems, Rigid and independent types, Brakes system —
hydrauhc, servo, servo assisted arr braking, air bleeding. Steenng system,

UNIT-V

Body reparr tools, mmnor body panel beating, tinkering, soldering, polishing, pamtng. Door locks
mechamsm. Wndow glass actuating mechamsm.

Wheel Alignment — Tyres: Maintence of tyres, tubes, flaps, valve caps, pressure in tyres, pattern of tyres-
lug.semi lug, highway (Rib) and snow and mud pattern, Retreading of tyres. Rims classification, wheel
balancing types.
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TEXT BOOKS:
1. Fleet management’ John Doke/McGraw Hill Co, 1984,
2. An Introductory Guide to Motor Vehicle Mamtenance: Light Vehicles /Phul Knott, Adam
Roylance/EMS Publishing, London.

COURSE OUTCOME: The students completing this course are expected to mauntain vanous records
and scheduled and unscheduled maintenance. They are also expected to maintain, repair and service of
various systems of a vehicle.
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CERTIFICATION AND HOMOLOCGATION
NIT 1
Introduction

Specification & Classification of Vehicles (including M, N and O layout), Regulations overview(ECE,
EEC, FMVSS, AIS, CMVR, ADR), Type approval and Conformity of Production, Engine andVehicle
specifications, Two Wheeler certification.

UNIT I

Vehicle Performance Testing:

Methods for evaluating vehicle performance- energy consumption in conventional automobiles,
performance, emission and fuel economy, Operation of full load and part load conditions, effect of vehicle
condition, tyre and road condition and traffic condition and driving habits on fiel economy, Gradability

UNIT II1
Road and Track Testing:
Inmal mspection,| PDI, engne runmng n and durability, imtensive dnivin,
acceleranon, brakd testing on the road, hull climbing, handling and ride charactepist
of corrosion, threelehassk EpO G- fechi g tusneltectie saad foctay !

UNIT IV

Active and Passive Safety Testing:

Wheel rim testing for cornering and radial fatigie, Fire resistance test, bumper test, crash test, side impact
test, rollover test, safety belt test, Airbag test, Safety belt anchorages, Seat anchorages & head restraints,
Occupant protection Impact test, Sude door wiruson test.

UNIT Y

Components Testing:

Size and Ply rating of tyres, Safety Glasses: Windscreen laminated safety glass, Side window / door glass,
Back light / Rear toughened glass, Wind screen wiping system, Wiper Blade, Hydraulic brake hose,
Hydraulic brake fluid, Rear view mirror specification {Exterior), Rear view mirror specification (Interior),
Wheel rims, Wheel nut, Wheel discs & hub caps, Safety belt assemblies, Safety belt anchorages, Seat
anchorages & head restramnts, door locks & door retention.

overview and study of testing standards like; AIS testing standards, Euro Standards, SAE standards.
15026262 standards for functional safety of electrical and/or electronic systems in automobiles.

TEXT BOOKS
1. Ravmond M. Brach and R. Matthew Brach, "Vehicle Acoident Analysis and
ReconstructionMethods™, SAE International, 2011
2. Automotive Industry Standards, AIS

REFERENCES
1. Ulrich Seiffert and Lothar Wech, “Automotive Safety Handbook™, SAE International, 2007
2. 150 Standards, 1CS: 43.020, 43.040, 43,100

LIV Year - 11 Semester | lL__|r e [C
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AUTOMOTIVE SAFETY
(ELECTIVE - I1I)

Course objective: To mmpart the knowledge of the safety concepts, comfort and convenience system,
driver assistance system and other requirements of automotive safety.

UNIT-1

INTRODUTION:

Design of the body for safety, energy equation, engine location, deceleration of vehicle inside passenger
compartment, deceleration on impact with stationary and movable obstacle, concept of crumble zone,
safiety sandwich construction.

UNIT-11

SAFETY AND FATIGUE ASPECTS
Design of body, ﬁJr:-es m roll over, head on impact, plastics collapse and analysis, fatigue and vibration,
test on box sectionp—strteberal-ribhrator

UNIT-1II

passive aafet:,' e En-;:lr 5afet\r interior, f.afet}'_ deﬁ:nmt::m hehmmur of yehicle body, speed and

Safety equq:ment SE-EI I::e]l_ mgulﬂtu:rm automatic Seat I::e]t tghtened system Ann locking braking
system{ABS), Speed lmuting device(SLD).Fire detection and suppression systemi{FDSS), automatic
traction control, automatic vehicle stability control-Collapsible steering system, tilt able steering system,

air bags, electronic system for activating ar bags bumpers design for safety.

UNIT-IV

COLLISION WARNING AND AVOIDANCE

Collision warning system, causes of rear end collision, frontal object detection, rear vehicle objpect
detection system object detection System with braking system interactions.

UNIT-V

COMFORT AND CONVENIENCE SYSTEM

Steermng and murror adjustment, central locking system, tyre pressure monmoring and control system, rain
sensor system, automatic climate control systems, environment information system.

TEXT BOOKS:
1. Bosch /Automotive Handbook/5™ edition /SAE publication
2. Junsz Pawlowski'Vehicle Body Engineening/Busmess book hmated, 1989,
3. Ronald K Jurgen'Navigaton and Intelhgent Transportation Systems-Progress in Technology/
Automotive Electronics Seres, SAE. USA 1998,
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REFERENCE BOOKS:
1. Rudolf Limpert/Brake Design and Safety/ SAE International, Second Edition, 1999,
2. Ronald. K. Jurgen / “Automotive Electromics Handbook™ — Second edition / Mc Graw — Hll
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AUTOMOTIVE HVAC
(ELECTIVE - 11I)

UNIT I

Refrigeration

Introduction - Methods of refrigeration . Vapour compression refrigeration system - Vapour absorption
refrigeration system, Commonly used refrigerants , Refrigerants used mautomobile air conditioning

UNIT I

Psychometry

Psychometric properties, tables, charis - Psychometric processes - Comfort charts — Factoraffecting
comfort - Effective temperature - Ventilation requirements

UNIT I
Air Conditioning|Svstems and Load Analvsis
Classification and layouts - Central / unitary air conditioning systems - Compongdnts like

compressors, evapprators, condensers, expansion devices, fan blowers, heating systems etc.

Load Analysis: Ofitside & inside design consideration - Factors forming the Igad on refrigeration & air
conditioning systefns - Cooling & heating load calculations - Load calculations for automobiles - Effect of
ar condimonmng lo :

UNIT IV

Air Distribution Systems

Dustribution duct system, sizing, supply / retumn ducts - Types of gnlls, diffusers, ventilation, ar noise
level - Layout of duct systems for automobiles and their impact on load calculations.

Air Routine & Temperature Control: Objectives - evaporator care air flow - Through the dashre-
circulating unit - Automatic temperature control - Controlling flow - Control of air handlingsystems.

UNITV

Air Conditioning Service and Control

Aur conditioner mamtenance & service - servicing heater system - Removing & replacing components.
Aur Condiioning Control: Common control such as thermostats- Humdity status - Control

dampers - Pressure cutouts and relays

Text Books
1. Mark Schnubel, “Automotive Heating and Awr Conditionmg™, Today’s Techmcian, 5th edn, 2003
2. C. P. Arora, Refrigeration & Awr Conditioning

References
1. Steven Daly, “Automotive Awr Condimonmg and Chmate Control Systems”™, Butterworth -
Hemnemann: 1 ediion (2006)
2. Norman C. Hams, “Modern Awr-Conditwoning Practice”, MeGraw-Hill Education 1984
3. R.]. Dossat, “Principles of Refrigeration™, Prentice Hall, 5th ed, 2001.
4. Paul Lung, "Automotive Air Conditwonmg”, C.B.5. Pubhsher & Dustributor, { Delha. 1991)

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A F s cho
Firstranker's choice www_ FiratRanker.com www.FirstRanker.com

E-19 Syllabus for Automohile Engineenng, JNTUK . e, L 2009 - 2

JAWAHARLAL NEHEU TECHNDLOGGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF AUTOMOBILE ENGINEERING

IV Year - 11 Semester L T P [

SPECIAL PURPOSE VEHICLES
(ELECTIVE - I11)

COURSE OBJECTIVES:
1. To enhance the knowledge of the students about the various equipment’s used in earth moving,
apphcations.
1. To understand the construction and working of the vehicle for constructional application

1ii. To describe the working nature of farm equipment’s based on their application.
1v. To dscrimmate the varwus industrial vehicles based on the purpose.

v. To acquire the knowledge on the functioning of military vehicle.

UNITI
EARTH MOVING EQUIPMENTS
Construction layoft, capacity and applications of dumpers, articulated haulers,
loaders, bulldozerp, scrappers, motor graders, skid steer loaders excavator,
conveyors , surfacd mi irhy . ; Hir) 1

nt-end loaders, backhoe
vdraulic shovels, bucket
r dumpers.

UNIT I

CONSTRUCTIONAL EQUIPMENTS

Construction layout, capacity and applications of cranes — types ., Articulated Trucks ,concrete ready
mixer, trenchers , Asphalt Pavers , road reglmmers , Compactors — types , draglines, drillers, borewell
machine .

UNIT 111

FARM EQUIPMEMTS

Classification of tractors — Main components of tractor. Working attachment of tractors — Auxiliary
equipment — Top lifting harvesters. General description, working, specification and functions paddy
harvesting machines, Sugarcane harvesting, feller bunchers, forest machines.

UNIT IV

INDUSTRIAL VEHICLES

Constructional features, capacity and working of fork lifis, Utility vehicles, towing vehicles, man-lift
chassis, scissor hift trucks, material handlers, reclaimers, Street sweepers.

UNITV

MILITARY AND COMBAT VEHICLES

Special features and constructonal details of Main Battle tank, gun carrers, transport vehicles, Armoured
vehicle-launched bridge, amphibious bridging vehicle, communication vehicles.
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TEXT BOOKS:
l. Abrosimov. K. Bran berg. A. andKatayver. K., " Road making Machmery ", MIR. Pubhishers, Moscow,

1971.
2. Rodichev and G.Rodicheva, Tractor and Automobiles, MIR Publishers, 1987,
3. Wong )T, " Theory of Ground vehicles *, John Wiley & Sons, New York, 1987.

REFERENCES:
I. B. Geleman and M. Moskovin, Farm tractors, MIR publishers, Moscow.
2. Bart H Vanderveen, Tanks and Transport vehicles, Fredenic Warne and Co Itd., London.
3. Kolchin A., and V.Demidov, Design of Automotive Engines for Tractor, MIR Publishers, 1972.
4. Peurifoy R.L “Construction Planning, Equipment and Methods™, Tata McGraw-Hill, New Delhi,
2002.
5. Wong J “ Terramechanics and Off-Road Vehicle Engineering”, Butterworth-Heinemann, 2009
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PROJECT 11

Objectives:

'I'he! aim of the course is to make the student perform a comprehensive project work that involves either or
all of the following: optimum design of a mechanical component or an assembly, thermal analysis,
computer aided design & analysis, cost effective manufacturing process, material selecton, testing
procedures or fabrication of components and prepare a detailed technical thesis report. The completed task
should also take mnto account the significance of real time applications, energy management and the
environmental affects.

Outcomes:
After completing the project work the student should learn the technical procedure of planning, scheduling
and realizing an engmneering product and further acquire the skills of technical report writing and data
collection.

Course content:
The student should work in groups to achieve the aforementioned objectives and |the outcomes.
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