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IVYEAR ISEMESTER
S No.| Subject T [ P Kredits

[ Refrigeration & Air Conditioning + - 4
1| capicam 4 4
i Alternative Sources of Energy 4 - 4
--1 Unconventional Machining Processes 4 - 4
i Open Elective 4 | - 4
6 Departmental Elective -1 41 - 4
7 Simulation Lab - 3 2
B Advanced Communication skills Lab - 3 2
Total 28
IVYEAR IISEMESTER
"S.No.| Subject T | P [Credits
1 Tnteractive Computer Graphics 4
2 Departmental Elective - 11 & - 4
3 Departmental Elective —1II Aol
4 Departmental Elective —TV 4 - 4
5 Project Work 12
Total 28

DEPARTMENTALELECTIVE-1
| Automohile Engineering

1 Computational Fluid Dynamics
L Condition Monitoring

4. Rapid Prototyping

DEPARTMENTALELECTIVE-II

1. Metal Corrosion

2. Manotechnology

3. Automation in Manufacturing

4 Industrial Hydraulics & Pneumatics

DEPARTMENTALELECTIVE- 1T
I. Man Destructive Evaluation

2. DBMS

1, Advanced Materials

4, Power Plant Engineering

DEPARTMENTAL ELECTIVE- IV
1, Production Planning and Control
2. Advanced Optimization Techniques

3. Gas Dynamics & Jet Propulsion

OPEN ELECTIVE
1. MEMS

3 Industrial Robatics(Except for Mechanical Students)
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&
REFRIGERATION & AIR CONDITIONING ‘b“"v
(Refrigeration and Psychrometric tables and charts allowe

UNIT-1

INTRODUCTION TO REFRIGERATION: Necessity and applications — Unit
ol refrigeration and C.0.P. - Mechanical Refrigeration - Types ol ideal cycles
of refrigeration. Air Refrigeration: Bell Colemann cycle-open and dense air
systems — refrigeration systems used in air crafis and problems.

UNIT-I

VAPOUR COMPRESSION REFRIGERATION: Working principle and
essential components of the plant - simple vapour co mpression refrigeration
cyele — COP - Representation of cycle on T-S and p-h charts — effect of sub
cooling and super heating — cycle analysis — Actual eycle-Influence of various
parameters on system performance - Use of p-h charts — numerical problems.
UNIT 1

SYSTEM COMPONENTS: Compressors — general classification —
comparison — Advantages and Disad vantages. Condensers —
classification,Working Principles, Evaporators — classification— Working
Principles, Expansion devices — Types, Workin g Principles
REFRIGERANTS - Desirable properties — classification refri gerants used —
MNomenclature — Ozone Depletion — Global warming,

UNITIV

VAPOR ABSORPTION SYSTEM: Calculation of max COP - descri prion
and working of NH3 ~ water system and Li Br —water { Two shell & Four
shell) System. Principle of operation of Three Fluid absorption system, salient
features.

UNITV

STEAM JET REFRIGERATION SYSTEM: Workin g Principle and Basic
Components, Principle and operation of (i) Thermoelectric refrigerator (1i)
Vortex tube.

UNIT-¥I

j nw*ptp
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INTRODUCTION TO AIR CONDITIONING: Psychrometric Properties &
Processes - Characterization of sensible and latent heat loads Meed tor
Ventilation, Consideration of Infiltration - Load concepts of RSHE, GSHI-
Problems, Concept of ESHF and ADP temperature.

UNITVIT

Requirements of human comfort and concept of effective temperature-
Comfort chart —Comfort Air conditioning — Requirements of Industrial air
conditioning. Air conditioning Load Calculations.

UNIT-VII

AIR CONDITIONING SYSTEMS: Classification of equipment, cooling,
heating, humidification and dehumidification. filters, erills and repisters fans
and blowers, Heat Pump - Heat sources - different heat pump circuits,

TEXT BOOKS:

. A Course in Refrigeration and Air conditioning / 8C Arora &
Domkundwar / Dhanpatrai

2 Refrigeration and Air Conditioning / CP Arora / TMH.
REFERENCE BOOKS:

L. Refrigeration and Air Conditioning / Manohar Prasad / New Age,
2 Principles of Refrigeration - Dossat / Pearson Education.

3 Basic Refrigeration and Air-Conditionin £ - Ananthanarayanan/ TMH
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CAINVCAM
UNIT =1

Computers in Industrial Manufacturing, Product eycle, CAD / CAM
Hardware, Basic structure. CPU, Memory types, input devices, display
devices, hard copy devices, storage devices.

UNIT-11

COMPUTER GRAPHICS: Raster scan graphics coordinate system, database:

structure lor graphics modeling, transformation of geometry, 3D
transtormations, mathematics of projections, clipping. hidden surface
removal.

JNIT-111

GEOMETRIC MODELING: Requirements, geometric models, Zenmetric
construction models, curve representation methods, surface representation
methods, modeling facilities desired.

UNIT -1V

DRAFTING AND MODELING SYSTEMS: Basic geomelric commands.
layers, display control commands, editing, dimensioning, solid maodeling,
UNIT-V

PART PROGRAMMING FOR NC MACHINES: NC, NC modes. NC
elements, CNC machine teols, siructure of CNC machine tools, features of
Machining center, turning center, CNC Part Programming: fundamentals,
manual part programming methods, Computer Aided Part Pro gramming.

UNIT - VI

GROUP TECHNOLOGY: Part family. coding and classification, production
flow analysis. advantages and limitations, Computer Alded Processes
Planning. Retrieval type and Generative type.

UNIT-VII

COMPUTER AIDED QUALITY CONTROL: Terminology in qulity control,
the computer in QC, contact inspection methods, noncontact inspection
methods-optical, noncontact inspection methods-nonoptical, com puter aided
testing. integration of C AQC with CADVCAM.
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UNIT=-VII

COMPUTER INTEGRATED MANUFACTURING SYSTEMS: Types of
Manufaciuring systems. Machine tools and related equipment, material
handling systems, computer control systems, human labor in the
manufacturing systems, CIMS benefits.

TEXT BOOKS:
I CADSCAMA Zimmers & P.Groover/PE/PHI

2. Automation, Production systems & Computer integrated
Manufacturing/ Groover/PE

REFERENCE BOOKS:
l.  CAD/CAM Theory and Practice / Iorahim Zeid / TMH

2. Principles of Computer Aided Design and Manufacturing [/ Farid
Amirouche / Pearson

3 Computer Mumerical Control Concepts and programming / Warren S
Seames / Thomson,
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ALTERNATIVESOURCES OF ENERGY
UNIT
SOLAR RADIATION: Role and potential of new and renewable sources,

the solar energy option. Environmental impact of solar power, structure of

the sun, the solar constant, sun-earth relationships, coordinate systems
and coordinates of the sun. extraterrestrial and terrestrial solar radiation,
solar radiation on titled surface, instruments for measuring solar radiation
and sun shine, solar radiation data, numerical problems.

UNIT=IT

SOLAR ENERGY COLLECTION: Flat plate and concentrating collectors,

classification of concentrating collectors, orientation and thermal analysis,
advanced collectors.

UNIT-I

SOLAR ENERGY STORAGE AND APPLICATIONS: Different methods,
sensible, latent heat and stratified storage, solar ponds. Solar applications-
solar heating/cooling technique, solar distillation and drying, solar cookers,
central power tower concept and solar chimney,

UNIT-IV

WIND ENERGY: Sources and potentials, horizontal and vertical axis

windmills, performance characteristics, Betz criteria, types of winds, wind
data measurement.

UNIT-V

BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion,
types of Bio-gas digesters, gas yield, combustion characteristics of bio-gas,
utilization for cooking, bio fuels, LC Engine operation and economic aspects.

UNIT-VI

GEOTHERMALENERGY: Resources, types of wells, methods of harnessing
the energy, potential in India,
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UNIT-VID
OCEAN ENERGY: OTEC, Principles utilization, setting of OTEC plants.

thermodynamic cycles. Tidal and wave energy: Potential and conversion
technigues, mini-hydel power plants, and their economics.

UNIT-VII

DIRECT ENERGY CONVERSION : Need for DEC. Carnot cycle, limitations,
principles of DEC. Thermo-electric generators, See-beck, Peltier and Joul
Thomson effects, Figure of merit, materials, applications, MHD generaiurs,
principles, dissociation and ionization, hall effect, magnetic flux, Mllp
accelerator, MHD Engine, power generation systems, electron gas dynamic
conversion, economic aspects. Fuel cells, principles, faraday’s law’s,
thermodynamic aspects, selection of fuels and operating conditions, photo
voliaic energy conversion — types of PV cells, 1-V charactenistics.

TEXT BOOKS:

I.  Sukhatme S.P and JK Nayak, Solar Energy — Principles of Thermal
Collection and Storage, TMII

7. Khan B.H., Non-Conventional Encrgy Resources, Tata McGraw Hill,
Wew Delhi, 2006

REFERENCE BOOKS:
Solar Power Engineering / B.S Magal Frank Kreith & I.F Kreith.

Principles of Solar Energy / Frank Krieth & John F Kreider.
Non-Caonventional Energy / Ashok V Desal /Wiley Eastern.

e ARG b

Renewable Energy Technologies /Ramesh & Kumar /Narosa,
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UN CONVENTIONAL MACHINING PROCESSE
UNIT -1
INTRODUCTION: Need for non-traditional machining methods-
Classification of modern machining processes — considerations in process
selection, applications.
LINITTI

Ultrasonic machining — Elements of the process, mechanics of material
removal, MRR process parameters, economic considerations, applications
and limitations.

UNIT-1IT

Abrasive jet machining, Water jet machining and abrasive water jet
machining: Basic principles, equipments, process variables, mechanics of
material removal, MRR, application and limitations.

UNIT-TV

ELECTRO - CHEMICAL MACHINING: Fundamentals of electro chemical
machining, electrochemical grinding. electro chemical honing and deburring
process, metal removal rate in ECM, Tool design. Surface finish and accuracy,
economic aspects 0f ECM - Simple problems for estimation of metal removal
rate. Fundamentals of chemical, machining, advantages and applications.

UNIT-V

THERMAL METAL REMOVAL PROCESSES: General principle and
applications of Electric Discharge Machining, Electric Discharge Grinding
and wire EDM — Power circuits for EDM, Mechanics of metal removal in
EDM, Process parameters, selection of tool electrode and dielectric fluids,
surface finish and machining accuracy, characteristics of spark eroded surface
UNIT =-VI

EBM, LBM, basic principle and theory, process parameters, efficiency &
accuracy, applications

45
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UNIT-VI
Application of plasma for machining, metal removal In-mjhmusm process
parameters, accuracy and surface finish and other applications of plasma in

manufacturing industries.
UNIT-VIIT

Magnetic abrasive finishing, Abrasive tlow finishing, Electrostream drilling,
Shaped tube electrolytic machining.

TEXTROOK:

. Advanced machining processes/ VK Jain/ Allied publishers.
REFERENCE BOOKS:

|, Modern Machining Process / Pandey P.C. and Shah H.5./ TMH.

2 New Technology / Bhattacharya A/ The Institution of Engineers, India
1984,
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AUTOMOBILE ENGINEERING
(DEPARTMENTALELECTIVE-T)

UNIT -1

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

UNIT-1

TRANSMISSION SYSTEM: Clutches. principle, types, cone clutch, single
plate clutch, multi plate clutch, magnetic and centrifugal clutches, fluid ily
wheel - gear boxes, types, sliding mesh, construct mesh, synchro mesh gear
boxes, epicyclic gear box , over drive torque converter, propeller shafi -
Hotch - Kiss drive, Torque tube drive, universal joint, differential rear axles
— types — wheels and tyres,

UNIT-111

STEERING SYSTEM: Steering geometry — camber, castor, king pin rake,
combined angle toein, center point steering. types of steering mechanism —
Ackerman steering mechanism. Davis steering mechanism, steering pears —
Lypes, sleering linkages.

UNIT -1V

SUSPENSION SYSTEM: Objects of suspension 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,

UNIT-V

ELECTRICAL SYSTEM: Charging circuit, generator, current — voltage
regulator — starting system, bendix drive mechanism solenoid switch, i ghting
systems, horn, wiper, fuel gauge — oil Pressure gauge, engine lemperature

Mechameal Engineering

indicator ele.

UNIT -V . ,
ENGINE SPECIFICATION AND SAFETY SYSTEMS: |rIL!':.fIL|IL]:.,'l tlmn:;- tlmt_u ::;;
specifications with regard to power, speed, torque. no, of cylinders a
arrangement, lubrication and cooling etc. ,
Safety: Introduction, safely systems - scat bE{]I, air ng.s.. hll!‘l'l]‘!fll'.. amjl,-, 1:3;?
brake system (ABS). wind shield. suspension .‘.\'&I‘lE:UI.\,.lr.J.LIIﬂI'I ce ;
mirrors, central locking and electric windows, speed control,

UNIT -VII

ENGINE EMISSION CONTROL: Introduction — types of pcsllut:tnm
- ¥ - [% I8 A : 3 : !
mechanism of formation, concentration measurement, method sl?t: Lf’:ﬂ[l‘l.‘l 11'; nr E
engine modification, exhaust gas treatment-thermal ;1_111:1 catalytic co '_WE]. : : :
use of alternative fuels for emission control — National and Internationa

pollution standards
UNIT-VII p

ENGINE SERVICE: Introduction, service details of engine E}’!indﬂl‘ hea_cl! ;
valves and valve mechanism, piston-connecting rod assemhl?u cylinder block,
crank shaft and main bearings, engine reassembly-precautions,

TEXT BOOKS: |
. Automotive Mechanics — Vol, | & Vol. 2 / Kripal Sing, standard
publishers

2. Automobile Engineering / William Crouse, TMH Distributors
3. Automabile Engineering- .S Gill, S.K. Kataria & Sons, New Delhi.

REFERENCE BOOKS:

. Automotive Engines Theory and Ser\riciﬁ'lng, James D. Halderman and
Chase D. Mitchell Jr., Pearson education inc.

2. Automotive Engineering / Newton Steeds & Garrett Automotive
Mechanics / Heitner
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COMPUTATIONALFLUID DYNAM{CE
(DEPARTMENTALELECTIVE-)\\ %,

UNITL

ELEMENTARY DETAILS INNUMERICAL TECHNIQUES: Numbersysier

and etrors, Representation of integers, Fractions, Floating point Arithmetic,
loss of significance and error propagation, condition and instability,
computational methods for error estimation, Con vergence of Sequences,

UNIT-11

APPLIED NUMERICAL METHODS: Solution of a system of simullaneous
Linear Algebraic Equations, iterative schemes of Matrix Inversion, Direct
Methods for Matrix inversion, Direct Methods for banded matrices,

UNIT -11T

REVIEW OF EQUATIONS GOVERNING FLUID FLOW AND HEAT
TRANSFER: Introduction, conservation of mass, Newton’s second law of
mation, expanded forms of Navier-stokes equations, conservation of energy
principle, special forms of the Navier-stokes equations,

UNIT-TV

Steady flow, dimensionless form of Momentum and Energy equations, Stokes
equation, conservative body force fields, stream function - Vorticity
formulation,

UNIT-V

Finite Difference Applicatiors in Heat conduction and Convention - Hat
conduction, steady heat conduction in a rectangular geometry, transient
heat conduction, finite difference application in convective heat transfer,
closure,

UNIT-VI

Finite Differences, discretization, consistency, stsﬁ:iiiw, and Fundamentals
of fluid flow modeling: Introduction, elementary finite difference quotients,
implementation aspects of finite-difference equations, consistency, explicit
and implicit methods,

UNIT-VIT
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Intraduction o first order wave equation, stability ol h}fperr‘m]u. :.md :!Iqr: ;,:

equatinns, fundamentals of fluid flow modeling, conservative property.

upwind scheme.

UNIT -V

FINITE VOLUME METHOD: Approximation of surface inlc_gj'als. "-'U]l.lli'l‘}ﬂ
im‘::gru]w interpolation and differentiation practices, upwind interpolation,

Iinear interpolation and Quadratic interpolation.

TEXTRBOOKS:

Mumerical heat transfer and fluid flow { Suhas V. Patankar: Butter-
warth Publishers

I

2. Computational fluid dynamics - Basics with applications - John. I,
Anderson / Me Graw Hill.

REFERENCE BOOIS:

I.  Computational Fluid Flow and Heat Transfer/ Niyogi, Pearson
Publications

2 Fundamentals of Computational Fluid Dynamics — Tapan K. Sengupta
{ Universities Press.
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CONDITION MONITORING
(DEPARTMENTALELECTIVE-T

UNITL

Bﬂ.SICS or ‘?’IHRA'I‘ION; Basic motion: amplitudes, petiod, frequency, Rasic
Paramelers: FilSplaL'E!‘ﬂe nt. velocity, acceleration, Units (including :Ili_ucuiesj
and conversions, Mass, spring and damper concept. Introduction 1o SDOF
and MDOF systems, Natural frequencies and resonance, Forced response

UNIT-II

VIBH._L’&'I‘I{}N MEASUREMENTS AND ANALYSIS: Transducers and
mounting methods, Data acquisition using instrumentation recorders/data
Ioggaf-s. Time domain signal analysis, Orbit analysis, Filters, Frequency
d:?ms}m analysis (Narrow band FFT analysis), Nyquist criteria. sampling
aliasing, windowing and averaging. g

UNIT-1

VBiH.A’I'ION MEASUREMENT AND ANALYSIS: Use of phase; Bode, polar
and water fall |_3Ic|t$~ Canstant percentage band width analysis (1/3 and 1/1
Octave analysis), Efivelope detection {Spike energy analysis, Cepsiral

upalys:tsn Advan_ceﬁ in-analysis (PC based and portable instruments for
vibration analysis).

UNIT-IV

Fault Diagnosis, Interpreting vibration measurements for common machine
faults , Imbalance, Misalignment, Mechanical looseness, Bearing and Ciearin
faults, Faults in Induction motors, Resonances, Some case s.?udizs Stzttiﬁ
and IDyJImmic Balancing, Tnternational Standards for vibration cn;nd'ttion
moniterimg,

UNIT:V

TII_E RMOGRAPHY; The basics of infrared Thermo graphy, Differences in
equipment and specific wave length limitations, Application of IR to: Electrical
mspacml;un, Mechanical inspection, Energy conservation, How to take good
thermal images, Hands-on demonstrations focusing on proper camera settings

and image interpretation, Analysis of Thermal Ima ges and Report Generation
Study of thermo graphy applications .

Mechanical Engineering = =T

UNIT-VIE

condition of oil, Lubricant analysis, Physio — Chemical properlies
TAN TBN. Wear Debris analysis, Particle counting, Spectroscopy. uses &
limitations, Ferrography wear particle analysis, Concept of Ferrography,
Principle particle classification, Size, Shape, Composition, Concentration,
Analysis procedure, Sampling & Analytical Ferro graphy Equipments, Severity
rating.
UNIEVIT
CONDITION MONITORING OF ELECTRIC MACHINES AND MOY TOR
CURRENT SIGNATURE ANALYSIS: Basics of Electric Motors, Types of
Electric Motors and operation, Synchronous Motors, Tnduction Muotors,
Constructional features of Squirrel Cage Induction Motors, Common faults
in Induction Motors, Motor Current Signature Analysis, Electric Motor
Current Waveform and its characteristics, Motor current harmonics, Stator
motor current wave pattern and reflection of rotor current harmonics, Rotor
bar condition analysis, Estimation of rotor bar condition

UNIT-VIH

ULTRASONIC MONITORING AND ANALYSIS: Ultrasonic Monitoring~
{Leak. Crack and Thickness) Basics of Ultrasonic Monitoring , Ultrasonic

theory. Test taking philosophy, Ultrasonic theory, Mathematics of Ultrasound,

Equipment and transducers, Inspection parameters and calibration, Immersion

theory, Equipment quality control, Flaw origins and inspection methods, UT

Procedure familiarization, and Study recommendations. Application of
ultrasound to: Air leaks, Steam trap testing. Bearing lubrication, Electrical

inspection, case studies.

TEXT BOOKS:
I The Vibration Analysis Handbook, T T Taylor (1994)

i

REFERENCE BOOKS:

|, Machinery Vibration: Measurement and Analysis. Yictor Wowk( 1991)

2 Mechanical fault diagnosis and condition monitoring. RA
Collacott{ 1977}

1. The Vibration Monitoring Handbook (Coxmoor's Machine & Systems
Condition Monitoring) (1998)

2 Machinery Vibration Condition Monitoring, Lynn, Butterworthi | 989)
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RAPIDPROTOTYPING
(DEPARTMENTALELECTIVE-I)

UNIT -1

INTRODUCTION: Prototvping fundamentals, Historical development,
Fundamentals of Rapid Prototyping, Advantages and Limitations ol Rapid
Prowotyping, Commonly used Terms, Classification of RP process, Rapid
Frototyping Process Chain: Fundamental Automated Processes, Process
Chain, ?
LNIT -1

LIQUID-BASED RAPID PROTOTYPING SYSTEMS: Steico lithography
Apparatus (SLA): Models and specifications, Process, working principle,
photopolymers, phato polymerization, Layering technology. laser and laser
scanning. Applications, Advantages and Disadvantages, Case studies. Solid
ground curing (8GC): Models and specifications, Process, wi wking principle,
Applications. Advantages and Disadvantages, Case studies.

UNIE-I

SOLID-BASED RAPID PROTOTYPING SYSTEMS: Laminated Oibject
I'ul_emur'm:numg (LOM): Models and specifications, Process, working
principle, Applications, Advantages and Disadvantages. Case studies, Fused
Deposition Modeling (FDM): Models and specifications, Process, wiorking
principle, Applications, Advantages and Disadvantages, Case studies,

UNIT-TV

FOWDER BASED RAPID PROTOTYPING SYSTEMS: Selective laser
sintering (SLS): Models and specifications, Process, working principle,
Applications. Advantages and Disadvaniages. Case studies. Three
dimensional Printing (3DP): Models and specifications, Process, working
principle, Applications, Advantages and Disadvantages, Case studies,

UNIT-V
RAPID TOOLING: Introduction o Rapid Tooling (R1). Conventional :
I‘UDJ.Illg Vs BT, Need for RT, Rapid Tooling Classification: Indirect Rapid
fooling Methods: Spray Metal Depusition. RTY Epoxy Toals. Ceramic waols,
lnvestment Casting. Spin Casting. Die casting, Sand Casting. 30 Keltool
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process. Direct Rapid Tooling: Direct AIM, LOM Tools, DTM Rapid Tool
Process, EOS Direct Tool Process and Direct Metal Tooling using 3DP.

UNIT-V1

RAPID PROTOTYPING DATAFORNMATS: ST Format. STL File Problems.
Consequence of Building Valid and Invalid Tessellated Models. STL file
Repairs: Generic Solution; Other Translators, Newly Proposed Formats,
UNIE-VTT

RAPID PROTOTYPING SOFTWARE'S: Features of various RF software’s
like Magics, Mimics, Solid View, View Expert, 3 D View, Velocity 2. Rhino, STL
View 3 Data Expertand 3 D doctor.

UNIT-VIN

RPAPPLICATIONS: Application — Material Relationship, Application in
Design, Application in Engineering, Analysis and Planning, Aerospace
Industry. Automotive Industry. Jewelry Industry, Coin Industry, Gl
application. Arts and Architecture. RP Medical and Bioengineering
Applications: Planning and simulation of complex surgery, Customized
Implants & Prosthesis, Design and Production of Medical Devices, Forensic
Seience and Anthropology, Visualization of Bimolecular.

TEXT BOOK:

I Rapid prototyping: Principles and Applications - Chua C k.. Leong
KF and LIM C.5, World Scientific publications

REFERENCE RBOOKS:

I, Rapid Manufacturing — D.T Pham and 8.8, Dimov, Springer

2. Wholers Report 2000 — Terry Wohlers, Wohlers Associates

3. Rapid Prototyping & Manufacturing — Paul Flacobs, ASME Press
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SIMULATIONLAB

. DRAFTING: Development of part drawings for various components in
the form of orthographic andisometric., Representation of Dimensioning
and tolerances scanning and plotting. Study of script, DXE and IGES
files.

2 PART MODELING: Generation of various 3D Models through
Protrusion, revolve, shell sweep. Creation of various features. Study
of parent child relation. Feature based and Boolean based modeling
surface and Assembly Modeling. Study of various standard
Translators. Design simple companents,

3 a)  Determination of deflection and stresses in 2D and 3D lrusses
and beams,

bl Determination of deflections component and principal and Von-
mises stresses in plane stress, plane strain and Axisymmetric
COMpOnents. !

¢l Delermination of stresses in 3D and shell structures (at least one
example in each case)

d).  Estimation of natural frequencies and mode shapes, Harmonic
response of 21 beam,

el Steady state heat transfer Analysis of plane and Axisymmetric
components,

4. a). Development of process sheets for various components based
on tooling Machines,

by Development of manufacturing and wol MANAEEment Systems.
¢l Study of various post processors used in NC Machines,

d).  Development of NC code for free form and sculptured surfaces
using CAM packages.

o— —_— [55
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¢l. Machining of simple components on NC lathe and Mill by
transferring NC Code { from a CAM package. Through RS 232
i Quality Control and inspection.
Packages to be provided to cater to drafting, modeling & analysis from the

following:
Auto CAD, Micro Station, CATTA, Pro-E, -DEAS, ANSYS, NISA, CAEFEM,
Gibhs CaAM, Master CAM etc.
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ADVANCED ENGLISH COMMUNICATIONSKILLS LAR
L. Introduction

The introduction of the English Language Lab is considered essential at 3rd

year level. At this stage the students need to prepare themselves for their
careers which may require them 16 listen to, read, speak and write in English
both for their professional and interpersonal communication in the globatised
context. The proposed course should be an integrated theory and lab course
to enable students to use “good” English and perform the 1'f;llu-.=;in;_1:

1} Gather ideas and information, to organise ideas relevantly and
coherently,

i) Engage in debates.

iii) Participate in group discussions.

iv)  Face interviews.

V) Write project/research reportsitechnical reports.
vi)  Make oral presentations.

Vi) Write formal letiers.

viil) ‘Transfer information from non-verbal to verbal texts and vice versa.
By To take part in social and professional communication.

2. Objectives:

This Lab focuses on using computer-aided multimedia instruction for
language development to meet the following targets;

D Toimprove the students’ fluency in English, through a well-developed
vocabulary and enable them to listen to English spoken at normal
conversational speed by educated English speakers and respond
appropriately in different socio-cultural and professional contexts,

i} Further, they would be required to communicate their ideas relevantly
and coherently in writing.

e MO0
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3. Syllabus:

The following course content is prescribed for the Adv
Skills Lab:

it Functional English - starting a conversation — responding appropriately
and relevantly — using the right body language — role play in different
situations.

il Wocabulary building — synonyms and antonyms, word roots, one-word
substitutes, prefixes and suffixes, study of word origin, analogy, idioms
and phrases.

i) Group Discussion — dynamics of group discussion, intervention,
summarizing, modulation of voice, body language. relevance, fluency
and coherence.

vl Interview Skills — concept and process, pre-interview planning, opening
strategies, answering strategies, interview through tele and video-
conferencing.

v)  Resume’ writing — structure and presentation. planning. defining the
career ohjective, projecting ones strengths and skill-sets, summary,
formats and styles, letter-writing,

vi)  Reading comprehension — reading for facts, guessing meanings from
context, scanning. skimming, inferring meaning, critical reading.

vii) Technical Repart writing — Types of formats and styles, subject matter
— organization, clarity, coherence and style, planning, data-collection,
ols, analysis.

4. Minimum Requirement:
The English Language Lab shall have two parts:

it The Computer aided Language Lah for 60 students with 60 systems,
one master console, LAN facility and English language software for
self- study by learners,

il The Communication Skills Lab with movable chairs and audio-visual
aids with a P.A System, a T. V., a digital stereo —audio & video system
anel camcorder etc,

System Requirement ( Hardware component):

Computer network with Lan with minimm 60 multimedia systems with the
following specifications:
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i)

1v)

—_— — 10204

P IV Processor

a)-— Spéed -2 R GHZ

by RAM-512 MB Minimum
¢} Hard Disk - B0 GB

Headphones of High quality

5. Suggested Software;

The software consisting of the prescribed topics elaborated above should
be procured and used.

Suggested Software:

i
i)
i)

v)

v)

=

if)
i}
iv)
V)
vi)

vii)

Clarity Pronunciation Power — part [1
Oxford Advanced Learner’s Compass, 7th Edition

DELTA™ key to the Next Generation TOEFL Test: Advanced Skill
Practice.

Lingua TOEFL CBT Insider, by Dreamtech

TOEFL & GRE( KAPLAN, AARCO & BARRONS, USA, Cracking
GRE by CLIFFS)

The following software from ‘train2success.com’
preparing for being interviewed,

Positive Thinking,

Interviewing Skills,

Telephone Skills,

Time Management

Team Building,

Decision making

English in Mind, Herbert Puchta and Jeff Stranks with Meredith Levy.
Cambridge |

6. Books Recommended:

| &

Effective Technical Communication, M, Ashraf Rizvi, Tata Mc. Graw-

Mechanical Engineering ———

Hill Publishing Company Lid.

A Course in English communication by Madhavi Apte,
of India, 2007,

Communication Skills by Leena Sen, Prentice-Hall of India, 2005,

Academic Writing- A Practical guide for students by Stephen Bailey,
Rontledge Falmer, London & New York, 2004.

English Langoage Communication: A Reader cum Lab Manual D A
Ramakrishna Rao, Dr G Natanam & Prof 3A Sankaranarayanan,
Anuradha Publications, Chennai

Body Language- Your Success Mantra by Dr. Shalini Verma, 5. Chand,
2006.

DELTA’s key to the Next Generation TOEFL Test: Advanced Skill
Practice, New Age International (P} Ltd,, Publishers, New Delhi,

Books on TOEFL/GRE/GMAT/CAT by Barron's/cup
TELTS series with CDs by Cambridge University Fress.

Technical Report Writing Today by Daniel G, Riordan & Steven E.
Pauley, Biziantra Publishers, 2005,

Basic Communication Skills for Technology by Andra J. Rutherford,
2nd Edition, Pearson Education, 2007,

Communication Skills [pr Engineers by Sunita Mishra & C.
Muralikrishna, Pearson Education, 2007,

Ohjective English by Edgar Thorpe & Showick Thorpe, 2nd edition,
Pearson Education, 2007,

Cambridge Preparation for the TOEFL Test by Jolene Gear & Robert
Gear, 4th Edition. «

Technical Communication by Meenakshi Raman & Sangeeta Sharma,
Oxford University Press.

DISTRIBUTTON AND WEIGHTAGE OF MARKS:
Advanced Communication Skills Lab Practicals:

I

The practical examinations for the English Language Laboratory practice
shall be conducted as per the University norms prescribed for the core
engineering practical sessions.
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For-the: English Language lab sessions, there shall be a continucus
evaluation during the year for 25 sessional marks and 50 End
Examination marks, Of the 25 marks, 15 marks shall be awarded for day-
to-day work and 10 marks to be awarded by conducting Internal Lab
Test(s}). The End Examination shall be conducted by the teacher
concerned with the help of another member of the staff of the same
department of the same institution.

Mechanical Engineering

JAWAHARLALNEHRU TECHNOLOGICAL UNIVERSITY
IV Year B. Tech, Mech. Engg. I-Sem.

MICRO ELECTROMECHANICAL SYSTEMS (M1
(OPENELECTIVE)

UNIT-1

INTRODUCTION: Definition of MEMS, MEMS history and de,veluplrn&pt.
micro machining, lithography principles & methods, strucltura! and ﬁacnﬁlcm
materials, thin film deposition, impurity doping, etching, surface micro
machining, wafer bonding, LIGA.

UNIT-11

MECHANICAL SENSORS AND ACTUATORS: Principles uf sensing and
actuation: beam and cantilever, capacitive, piezo electric, strain, pressure,
flow, pressure measurement by micro phone, MEMS gyroscopes, shear mode
piezo actuator, gripping piezo actuator, Inchworm technology.

UNIT -TIT

THERMAL SENSORS AND ACTUATORS: Thermal energy basics and Iheal
transfer processes, thermisters, thermo devices, thermo couple, micro
machined thermo couple probe, peltier effect heat pumps, thermal _ﬂgw
sensors, micro hot plate gas sensors, MEMS thermo vessﬁ}s, pyro electricity,
shape memory alloys( $MA), U-shaped horizontal and vertical electro thermal
actuator, thermally activated MEMS relay, micro spring thermal actuator,
data storage cantilever.

UNIT-IV

MICRO-OPTO-ELECTRO MECHANICAL SYSTEMS: Principhr: of
MOEMS technology, properties of light, light modulators, beam splitter, micro
lens, micro mirrors, digital micro mirtor device (DMD), light fietecmr& grating
light valve (GLV), optical switch, wave guide and tuning, shear stress
mieasurement,

UNIT-VY

MAGNETIC SENSORS AND ACTUATORS: Magnetic materi::x'l s_fr:-r MEMS
and properties, magnetic sensing and detection, magneto resistive sensor,
more on hall effect, magneto diodes, magneto transistor, MEMS Tagfretw
sensor, pressure sensor utilizing MOKE, mag MEMS actuamrs..b}' directional
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micro ac ] CITCUL |
rehcwabtuamr, feedback circuit integrated magnetic actuator, large force
iclance actuator, magnetic probe hased slorage device I -

UNIT-VI1

RADIC 7 ; 3

MEMG} mﬁﬁﬂiigy} MEMS: RF - based communication systems, Rl
g, tors, varactors, tuner/filter. reson: S R

tuner, filter, resonator, MEMS switches, phase shj;:c:]m{ﬂn it

UNIT-VII

MICRO FLU RYSTEMS: -

S -1c:1:?lﬂ 5YS l"f'.. M.b. Applications, considerations on micro scale

thesmal oy ation methods, dielectro phoresis (DEP), electro wetting, electro

: OE‘:?; [LJ‘-'r thr:rr!m n;::ipﬂlarrf:fl'uct, eleciro osmosis flow, oplo ﬂmm'wm;

e ens,1 . Im.tg, using micro fluidics, typical micro fluidic channel, mil:rnﬂuig
spenser. micro needle, molecular gate, micro pumps

UNIT- VIl

CHEMICAL . :

: princi;,lz: L n;lﬁ[:f: BID EEDICA LMICRO SYSTEMS: Sensing mechanism

o 1 !a: ane-transducer materials, chem.-lab-on-a-chip (CLOC)
slors, chemocapacitors, chemotransis e :
: e ; istors,  electronic nose (B

nosel, mass sensitive chemosensor o Fe e

i) sensors, Nuroscence detection, calorimetric

TEXT BOOK:

L MEMS, Nitaigour Premchand Mahalik, TMH Publishing co

REFERENCE BOOKS: n

I Foundation of MEMS. Chang Liu, Prentice Hall Ltd

Bio-MEMS i Micro systems). Gerald Urban, apringer.

MS and Micro Systems: Design and Manufacture, Tai-Ran Hsu

TMH Publishers,

Mechanical Engineering r——————=

JAWAHARLALNEHRU TECHNOLOGICALU
IV Year B, Tech. Mech. Engg. 1-Sem.

INDUSTRIAL ROBOTICS
(OPENELECTIVE)

UNIT -1
Automation and Robots-Technology of Robots-Economics and social issues-
General characteristics of Robots-Basic components-Robot configuration-
Robot selection.

UNITI

Robot classification-Arm Geometry-Degree of Freedom-Power Sources-Types
of Motion-Path control-Intelligence Level. Robot System Analysis-Robaol
Operation-Hierarchical Control Structure-Line Tracking-Dynamic Properties

of Robots-Modular Robot Components, Robot End Effectors-Types of End
Effectors-Mechanical Grippers-Gripper Force Analysis—Other Types of

Grippets.

UNIT-ITT

Sensors-Robat sensors-Sensor Classification-Micro switches-Solid-State
Switches-Proximity Sensors-Photoelectric Sensors-Rotary Position Sensors-
Usage and Selection of Sensors-Signal Processing. Vision-Visual Sensing-
Machine Vision-Machine Vision Applications.

UNITLY

Control Systems-Control System Correlation-Control System Requirements-
Programmable Logic Controller-PLC Programming Terminals-Proportional-
Integral-Derivative-Computer Numerical Control-Microprocessor Unit-Work
cell Contral.

UNTLY

Programming-Robot Programming-Programming Methods-Programming
Languages-Levels of Robaot Programming-Motion Interpolation-Sample
Programs.

UNIT-YT

Artificial Intelligence-Intelligent Systems-Elements of Artificial Intelligence-
System Architecture-Applications of Advanced Robots-Fuzzy Logic controls-
Advanced Concepts and Procedures-Future Developments.
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UNIIVIT

Safety-Rohot Safety-Safety standards-Systeni Reliability-FMuman Factor
Issues-Safety Sensors and Manitorin g-Saleguarding Training-Safety Guide
lines-Definitions.

UNIE-VITT

Industrial Applications-Automation in Manufacturing- Robot Applications-
Material-Handling x‘app!icminns-Pr:me.‘ising Operations-Assembly
Gpem[iuns—lns;peclif_m (}perulinns-EvaJuming The Potential of a Robaot
Application-Future Applicatiors-Inno vations,

TEXT BOOKS:

I.  Robat Technology Fundamentals by James G Keramas. Cengage
Learning.

2. Industrial Robotics by Mikell P.Groover, Weiss, Magel, Odrey/
MeGrawHill,

REFERENCE BOOKS:

[ Robotics, K.S Fu/MceGra wHill

2. Introduction to Robotics, Mechanics & Control by John I.Craig/Pearson
3" edition




IVYEAR IISEMESTER
S.No.| Subject T | P [Credits
1 Interactive Computer Graphics 4 - 4
2 Departmental Elective —1II 4 - 4
3 Departmental Elective — III 41 e 4
4 Departmental Elective IV 4 = 4
D Project Work 12
Total 28

DEPARTMENTALELECTIVE-I
|. Automobile Engineering

2. Computational Fluid Dynamics
i Condition Monitoring

{. Rapid Prototyping .

DEPARTMENTALELECTIVE- I

1. Metal Corrosion

2. Nanotechnology

3. Automation in Manufacturing

4. Industrial Hydraulics & Pneumatics

DEPARTMENTAL ELECTIVE- IIT
| Non Destructive Evaluation

2. DBMS

), Advanced Materials

4. Power Plant Engineering

DEPARTMENTALELECTIVE- IV

1. Production Planning and Control

2. Advanced Optimization Techniques
3. Gas Dynamics & Jet Propulsion

4, Quality and Reliability Engineering

OPEN ELECTIVE
|. MEMS

2. Industrial Robotics(Except for Mechanical Students)
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JAWAIARLALNEHRU TECHN( IOGICALUNIVER
IV Year B.Tech. Mech. Engg. I1-Sem.

UNIT-I
INTRODUCTION: Application areas of Computer graphics. overview of
graphic system, video-display devices, raster-scan systems, random scan
systems. graphics monitors and work stations, introduction to PHIGS &GKS
and input devices, input device handling algorithms

UNIT-I1

OUTPUT PRIMITIVES: Points and lines, line drawing algorithms, micd-point
circle algorithm,

Filled area primitives: scan-line polygon fill algorithm, boundary-fill and flood-
fill algorithm.

UNIT-IT

3.D VIEWING : The viewing pipe-line, viewing coordinate reference frame,
window to view-port co-ordinate transformations, viewing function, Cohen-
Sutherland and Cyrus-beck line clipping algorithms. Sutherland-Hodgeman
polygon clipping algorithm, segments.

UNITIV
3-D OBJECT REPRESENTATION: spline represe ntation, Hermite curve,

Berier curve and Bospline curve, Polygon surfaces, quadric surfaces, Solid
modeling Schalars — wire frame, CS5G, B-rep. Berier and B-spline surfaces

UNIT-V
[umination: Basic illumination models, Light sources, diffuse reflection-

lambert’s cosine law and point source illumination, specular reflection,
Transparency and shadows. g

Shading algorithms: Constant intensity algorithm, Phong's shading
algorithm. gourand shading algorithm, Comparison of shading algorithms.

UNIT-VI

Visible surface detection methods: Classification, back-face detection, depth-
buffer, scan-line, depth sorting
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UNIT-VIT
COMPUTER ANIMATION: Design of animation se

ammation len;c!im_m, raster animation, compuler a
frame system, motion specification.

UNIT=VIT
MULTIMEIMA

quence, general computer
mmation language. key

f,l-;[;(?d“rj.‘[mF Multimedia-Systems, Technology, Architecture, Hardware
c-0lls, conlents, PC, Applications, Data compressions, Authoring System
(= B ¥

MULTIMEDIAAUTHORING TOOLS

Introduction, types of authoring tools, page based/In cai

icon-based authoring tools, d authoring tools,

Fime-based and presentation tools, Object-oriente
authorware professional for windows (APW)

TEXT BOOKS:
l.

d authoring tools,

“Computer Graphics C version” .
PeRoie P ersion” Donald Hearn and M. Pauline Baker,

C omptiter Qraphics Principles & practice”, second edition in C. Foley,
VanDam, Feiner and Hughes, Pearson Education : }1
REFERENCE BOOKS: ‘
1

“Computer graphics a practic :
s 4 practical approach”, B PEEEE :
Fublications. pproach”, Er. Rajiv Chopra, S.chand

a3

“Computer Graphics Second edition”, Zhi i
: ! . L ition™, Zhigand xiang, Roy ;
Schaum's outlines, Tata Me-Graw hill edition. .

i

Frocedural elements for Com G i id F
] L puter Graphics, David F Rogers, Té
Graw hill, 2nd edition. y SR, Tan i

Mechanical Engineering =

JAWAHARLALNEHRUTECE INOLOGICALUNIVERS
IV Year B.Tech, Mech. Engg. [I-Sem.

METALCORROSION
(DEPARTMENTALELECTIVE-II)

UNITL
Cortosion ~Theoretical aspects. Electrolysis. Principles. Faraday's laws and
their application. Current efficiency. Energy efficiency. lon conductivity.
Equivalent and motor conductivities. Tonic mobilities and Transport Nos.
Electrode potential, Equilibrium potentials — EME series. Polarization, over
voltage/over potential.

TN

Activation, concentration, Ohmic polarization. Effect of polarization on
electrode processes. Corrosion as an irreversible electrode process. Tafels
equation. Tafels slopes. Effect of Temperature, composition and
concentration of the corrosive media. Kinetics of electrode process {briefly),
Passivity

UNIT-II

Electronic processes. Cathodic Technical processes. Brief classification.
Anodic technical process. Corrosion — Electrochemical aspects of Corrosion.
Corrosion cells/Electro chemical cells, Concentration cells, Temperature cells.
Determination of Electrode potential.

UNITLV

Thermodynamic aspects-Nerrnest equation. Helmholtz equation. Galvanic
series. Displacement equilibrium and its significance incorrosion processes,
Potential — pH, Fe-H O diagram. E- I diagrams for prediction of corrosion
currents. Polarization resistance , Linear polarization technique for evaluation
of Teor, : i

UNIT-Y

Corrosion — Practical aspects .Importance. Direct and indirect losses. Types
and Forms of Corrosion. Uniform Corrosion, Pitting Corrosion, Galvanic
Corrosion, and Integranular Corrosion, Stress Corrosion eracking. Cavitation
Erosion, Erosion Corrosion, Corrosion Fatigue. Differential aeration
corrosion, Corrosion rale expressions.
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UNIT-V1I

Test : : i
dl:.nﬁ_n-lluhr-ds. Effect of velocity, flow-rate. concentration. temperature
and inhibitors on corrosion rates. Corrosion rate caleulations

UNIT-VIT

F.‘mfn?smn prevention, 1} Design aspects 2) Alteration of Environme
inhibitors 3) Altlera[iﬂn of the material, pure metals alloys N:‘u;-melallii‘ " ‘
structural mmermls—Reinj'nru:cmemofihﬂnmitrt;:l’r'ﬂrr{:u:guuin Corr o
rates. 4) Surface protection. Electroplating, Principles e
and its evaluation.

UNIT-VIIX

Throwing power

{_“':_m}mcrciul plating of Cu, Ni, Cr, Cd, Zn, Ag. Au
plating structure of Electro depaosits
f:x'n:lalion of Aluminum and its alloy,
in the anodic coating and théreme rﬂ‘;‘\"'l}
and Anodic protection, if

TEXT BOOKS:

- Electro-deposition of alloys
: of deposits, 531 Anodic

@ dizing process. Faults

B
: ﬁﬁ ndizing. 6) Cathodic
ﬂ'

A

I, An introduction to Electror
Publishers

2. Corrosion Engineering, MG Fountana, Mc-Graw Hill book com pany
REFERENCE BOOK:

I, Electro Beam Analysis of Materials, Loretto,

.
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JAWATARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA
IV Year B. Tech. Mech, Engg. I1-Sem.

NANO TECHNOLOGY
(DEPARTMENTALELECTIVE-I)

UNIT-L
GENERAL INTRODUCTION: Basics of Quantum Mechanics, Harmonic

oscillator, magnetic Phenomeni, band structure in solids, Mossbauer and
Spectroscopy, optical phenomena bonding in solids, Anisotropy.

UNIT-IL

SILICON CARBIDE: Application of Silicon carbide. nano materials
preparation, Sintering of SiC, X-ray Diffraction data, electron microscopy
sintering of nano particles,

NANO PARTICLES OF ALUMINA AN
preparation, Characterization, Wear mater}

UNIT-IH
MECHANICAL PROPERTIES: Strengt
for strength measurements, Mechanical p operties,
Unit -IV

ELECTRICAL PROPERTIES: Switching glasses  with
nanoparticles Electronic conduction with nano particles

ano materials

OPTICAL PROPERTIES: Optical properties, special propertics and the
coloured glasses

UNIT-Y

Process of synthesis of nano powders, Flectra deposition, Important Nano
materials .

UNIT-VI:

INVESTIGAING AND MANIPULATING M ATERIALS IN THE
NANOSCALE: Electron microscopics, scanning probe microscopics, optical
mictoscopics for nano science and technology. X-ray diffraction,

UNIT-VII

NANOBIOLOGY: Interaction between bimolecules and nanoparticle surface,
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IE::::J.({I."E:.I'J[ Ll:lpc': of tnorganic ma.terials: ysr:tl for the synthesis of hybrid nano-

assemblies, Application of nano in biclogy, naoprobes for Analyvtical
Applications-A new Methodology in medical diagnostics and Biote Ao
Crum:nl status of nano Biotechnology, Future perspectiv '
Nanosensors, e
UNII-VII

N \5: i

l,q:Ipqr?tM-E]DlCEhS. .Deve]opl_ng of Nanomedicens Nanosytems in

ax 1n.; ] ,ﬂm s for H?Hﬂdl ng_ﬂdr:fumslr..ﬂMn, Nanotechnology in Diagnostics

fp[iE ha lmns, materials fc:l_' used in Diagnostics and Therapeutic applications,
! ecular Nanomechanics, Molecular devices, Nanotribolo studyi .

tribology at nanoscale, Nanotribology applications, T

TEXTBOOKS:

I.  Nano Materials- AK Bandyopadhyay/ New Age Publishers.
L |

4. Nano Essentials- T.Pradeep/TMH

chnology,
anobiology,

i
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JAWAHARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA
IV Year B, Tech, Mech. Engg, 11-Sem.

AUTOMATION IN MANUFACTURING
(DEPARTMENTALELECTIVE-IT)

UNIT-L
INTRODUCTION: Types and strategies of automation, prewrnatic and

hydraulic components, circuits, Automation in machine tools, Mechanical
feeding and tool changing and machine tool control,

UNIT-11
AUTOMATED FLOW LINES: Methods of part transport, transfer

mechanism, buffer storage, control function, design and fabrication
considerations.

UNIT-111

ANALYSIS OF AUTOMATED FLO
analysis of transfer lines without and wit
implementation of automated flow lines.
UNIT-TV

ASSEMBLY SYSTEM AND LINE BALANCING: Assembly process and

systems, assembly line, line balancing methods. ways of improving line
balance, flexible assembly lines.

UNIT-V
AUTOMATED MATERIAL HANDLING: Types of equipment, [unctions,

analysis and design of material handling systems, conveyor systems,
automated guided vehicle systems.

UNIT -V i

AUTOMATED STORAGE SYSTEMS: Automated storage and retrieval
systems; work in process storage, interfacing handling and storage with
manufacturing.

UNIT-VI

ADAPTIVE CONTROL SYSTEMS: Introduction, adaptive control with
optimization, Adaptive control with constraints, Application of A.C. in
Machining operations. Use of various parameters such as cutting force,
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temperatures, vibration and acoustic emission,
UNIT- VI
Automated inspection: Funda ; f

i ) amentals. Lypes of inspecti :
equipment, CVM, machine vision. i T
TEXTBOOK:
| Automation, Producti 5

n, ction Systems and Computer Integy

Manufacturing: M.F. Groover/ PE/PHI SR
REFERENCE BOOKS:

L. Computer Control of Manufacturing Systems by Yoram Coren

2. CAD/CAM/ CIM by Radhakrishnan,
Automation by W, Buekinsham.

=4

gk
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J A“"MIARLALNEIH{UTEC['W{}L{}GI(_HLU NIVERSITY KAKINADA
IV Year B.Tech. Mech. Engg. 11-Sem.

INDUSTRIAL HYDRAULICS & PNEUMATICS
(DEPARTMENTALELECTIVE-ID)

UNIT-1
Fundamentals of Fluid Power Systems-Introduction-types advantages,
disadvantages & applications-fluid characteristics-terminalogies used in fluid

p{v.ver-h}.rdraulic symbols-hydraulic systems and components-sources-
pumping theory-gear, vane & piston pumps.

UNIT-I

Fluid Power Actuators: Introduction-hydraulic actuators-hydraulic cylinders-
types. construction, specifications and special types. Hydraulic motors-
Working principle-selection criteria fprvar s-Hydraulic mators in
circuits- Formulae-numerical probl

UNIT-IT

Hydraulic elements in the design
direction control valve-check va
Throttle valve-Temperature & Pr
conirol valve

UNITIY

control elements-
alve-Reliel valve-

Accumulators & Intensifiers-Types. size &function of accumulators-
application & circuits of accamulators- Intensifiers-circuit & Applications.

UNIT-V

Design & drawing of hydraulic circuits-Introduction-case study &
specifications-method of drawing a hydraulic circuit-hydraulic cylinder-quick
return of a hydraulic cylinder

UNIT-VI

i

Pneumatic sysmms-lnu'oduuLion-symbuh used-concepts & components-
comparision-types & specifications of compressors-arrangement of a
complete pneumatic system-compressed air behaviour- understanding
pneumatic circuits-direction control valves

UNIT-VI

Flectro pneumatics- Introduction-Pilot operated solenoid valve-electrical



— e e MO0

g ; ;
$|nne+|:émns to solenoids-electro pneumatic circuit switches-relays-
solenoids-PE converter-concept of latching

UNIT-VII

:;n;:;p]:cntmns-Servq systems-Introduction-closed loop, hydro-mechanical

. ».:ﬂ ectro hydraulic - c.nmventiunai and proportional valves-characteristics
p p-ulrtlonal and servo valves- PLC applications in fluid power — selected

pneumatic / electro pneumnatic circuit problems — failure and trouble s [

1o fluid power systems. e

TEXT BOOKS:

I Introduction to Hydraulics and Pneumatics by S. Ilango and V

Soundararajan, PHI, New Delhi

2. Applied hydraulics and [
poeumatics-T. Sunder § i
ot sl Bl inder Selwyn & R. Jayendiran,
REFERENCE BOOKS:
. Oil Hydraulic Systems, S.R Majumdar, McGrawHill Companies
2

P ic Sy : Princi i
neumatic Systems: Principles and Maintenance, Majumdar

S A / \_‘:.‘

MeGrawHill
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JAWAHARLALNEHRUTECHNOLK JCALUNIVERSITY KAKINADA
IV Year B. Tech. Mech. Engg. IT-Sem.

NON-DESTRUCTIVE EVALUATION
(DEPARTMENTALELECTIVE-IT)

UNIT =1

ULTRA SONIC HARDNESS TESTING: Flaw Detection Using Dye
Penetrants. Magnetic Particle Inspection introduction to electrical impedance,
Principles of Eddy Current testing. Flaw detection using eddy currents.
UNIT -1

INTRODUCTION TO X-RAY RADIOGRAPHY: The Radiographic process.
¥-Ray and Gamma-ray sources, Geometric Principles, Factors Governing
Exposure, Radio graphic - screens. Sg; adiation, Arithmetic of
exposure, Radiographic image quality4 i
films
UNIT-II v )‘
X-RAY RADIOGRAPHY PROGESSES: gls of processing
techniques, Process control, The
techniques. Paper Radiography. Sensiton
Film graininess signal to noise ratio in radiogh
image, Radiation Protection

UNIT =1V

INTRODUCTION TO ULTRASONIC TESTING: Generation of ultrasonic
waves. Horizontal and shear waves, Near field and far field acoustic wave
description, Ultrasonic probes- straight beam. direct contacl Wype. Angle
beam. Transmissionfreflection type, and delay ling transchucers, acoustic
coupling and media

UNIT-V fos

ULTRASONIC TESTS: Transmission and pulse echo methods, A-scan, B-
sean. C-scan, F-scanand  P-scan modes, Flaw sizing in ultrasonic inspection:
AVG, Amplitude. Transmission, TOFD, Satellite pulse. Multi-modal
transducer. Zonal method using focused beam. Flow location methods, Sigoal
processing in Ultrasonic NI Mimics, spurious echos and noise. Ultrasonic
flaw evaluation.

UNIT-VI

fhis. The photographic latent
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HOLOGRAPHY: Principles i

: s ples and practices of Optical hologr [
: ; aphy, acoustic
microwave, x-ray and electron beam holography lcr:]miqu%:s g
UNIT-VII

A o i

APPLICATIONS - I: NDT in flaw analysis of Pressure vessels, pipin
UNIT -VIII g

APPLICATIONS - II: NDT in Castings. W
studies, * NDT in Castings, Welded constructions, etc., Case

TEXT BOOKS:
I
2,

Ultrasonic testing by Krautkramer and Krautkramer

Ultrasonic inspection 2 Traini : "
Press, ining for NDT: E. A, Gingel, Prometheus

3 ASTM Standards, Vol 3.01, Metals and alloys

gl - S
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JAWAHARLALNEHRUTECH INOLOGICALUNIVERSITY KAKINADA
IV Year B.Tech. Mech. Engg. II-Sem.

DATABASE MANAGEMENT SYSTEMS
(DEPARTMENTALELECTIVE-TIT)

UNIT-1

Data base System Applications, data base System VS file System — View of
Data — Data Abstraction — Instances and Schemas — data Models — the ER
Model — Relational Model — Other Models ~ Database Languages - DDL -
ML - database Access for applications Programs — data base Users and
Administrator — Transaction Management .- data base System Structure -

Storage Manager — the Query Proces £ T8 W

UNIT-1I

History of Data base Systemls.[)at imerams — Beyand
ER Design Entities, Attributes fﬁ‘gi’ltionships and
Relationship sets — Additional featu

the ER Model — Conceptual Design fo
UNIT -1

Introduction to the Relational Model — Integrity Constraint Over relations -
Enforcing Integrity constraints — Querying relational data — Logical data
base Design — Introduction to Views - Destroying /altering Tables and Views.

Relational Algebra — Selection and projection set operations — renaming —
Joing — Division — Examples of Algebra overviews - Relational calculus —
Tuple relational Calculus — Domain relatio nal calculus — Expressive Power of
Algebra and calculus.

UNIT-TV

Form of Basic SQL Query — Examples of Basic SQL Queries — Introduction Lo
Nested Queries — Qorrelated Nested Queries Set — Comparison Operators —
Aggregative Operators — NULL values — Comparison using Null values —
Logical connectivity's — AND, OR and NOT — Impact on SOQL Constructs —
Outer Joins — Disallowing NULL values — Complex Integrity Constraints in
S0L Triggers and Active Data bases.

UNIT-V
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schema refinement — Problems Caused by red undancy - Decompositions
Problem related to decomposition- rea soning about FDS — FIRST, SECONI.
THIRD Normal forms — BONF - Lo ssless join Decomposition — Dependency
preserving Decomposition — Schema refinement in Data base Design — Multi
valued Dependencies - FORTH Normal Form,

UNIT-VI

Transaction Concept- Transaction State- Implementation of Atomicity and
Durability — Concurrent -~ Executions — Serializability- Recoverability -
Implementation of Isolation Testing for serializability- Lock - Based

Protocols — Timestamp Based Protocols- Validation- Based Protocols —
Multiple Granularity,

UNIT-VII

Becovery and Atomicity — Log - Bas
Transactions — Buffer Managemen
Advance Recovery systems- Re

UNIT-VII

e willfoss of gonvolatile storage-

—.. .
ely -g-lﬁeﬂtiil'}-' with Concurrent
nckupa&}'mﬁrt& .

Data on External Storage — File Orgiy
Primary and Secondary Indexes — ctures — Hash Based
Indexing — Tree base Indexing — Comparison o File Organizations — Indexes
and Performance Tuning- Intuitions for tree Indexes — Indexed Sequenlial
Access Methods (ISAM) — B+ Trees: A Dynamic Index Structure,

TEXT BOOKS:

g — Cluster Indexes,

L. Data base Managemeni Systems, Raghurama Krishnan, Johannes
Gehrke, TATA McGrawHill 3rd Edition

2 Data base System Concepts, Silberschatz, Korth, McGraw hill, V edition.
REFERENCE BOOKS:

[ Data base Systems design, Implementation. and Management. Peter
Rob & Carlos Coronel 7th Edition.

ta

Fundamentals of Database Systems, Elmasri Navrate Pearson Education

& Introduction to Database Systems, C.J. Date Pearson Education
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IV Year B.Tech. Mech. Engg. IT-Sem.

ADVANCED MATERIALS
(DEPARTMENTALELECTIVE-IIT)

UNIT

INTRODUCTION TO COMPOSITE MATERI&LE:E: Imroducy:m
Classification: Polymer Matrix Composites, Metal IM:Hn_x '-:frl'l'llpﬂ.‘illts‘;
;Cemmic Matrix Composites, Carbon-Carbon Cnrnp(lflSIlﬁs.. Fiber- Reinforce
Composites and nature-made composites, and applications .

UNIT-I

REINFORCEMENTS: Fibres- Glass,
carbide, and born carbide fibre:
composites, Thermoplastics, The
composites,

UNIT-II

MANUFACTURING METHODS:

) E;P dpduction, moulding
methods, filament winding, man layup, pilts RPN
UNIT-TY

MACROMECHANICAL ANALYSIS OF A LAI‘»‘II[N!L: lntrlcm:lucljium
Cieneralized Hooke's Law, Reduction of ['IDD}?E'S Law |r|.'l"ll'lu'ee Dlmen:'?mns
to Two Dimensions, Relationship of Cnrnpllnmcﬁ a_md Shiff'n:ss Matr!x T::
Engineering Elastic Constants of an orthotropic Lamina, Laminate-Laminate

code,

UNIT-Y .
METALMATRIX AND CERAMIC MATRIX CGMPDISITIES: Mamfacmmjg
of CM.C & metal matrix composites and their applications, stress sirain
relations for MMC and CMC.

UNIT-VT

FUNCTIONALLY GRADED MATERIALS: Types of 1"]1I'|{:HH11:1]|':.:‘ eraded
materials-classification-different systems-Preparation-Properties and
applications of Functionally graded materials.

UNIT-VI

osites, Polymer
ix and ceramic



180 =—— ————— - — )| (301

SHAPE MEMORY ALLOYS: Introduction-Shape memory effect-
Classification of shape memory alloys-Composition-Properties and
applications of shape memory alloys.

UNIT-VII

NANO MATERIALS: Introduction-Properties at nano scales-advantages &
disadvantages-applications in comparison with bulk materials (Nano -
structure, wires, tubes, composites). State of art nano advanced- topic
~delivered by student,

TEXT BOOKS:
I Nano material by A.K. Bandyopadyay, New age Publishers

Material science and Technology- C

Oxford University Press
REFERENCE BOOKS:
I.  R. M. Jones. Mechanics\af®
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Mostrand Rainfald.

3. B.D.Agarwal and L. J. Broutman, Analysis and performance of fibre
Composites, Wiley-Interscience, New York, 1980

4. Mechanics of Composite Materials, Second Edition (Mechanical
Engineering), Autar K.Kaw, Publisher: CRC
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JAWAHARLALNEHRUTECHNOLOGICALUNIVERSITY KAKINADA
IV Year B.Tech. Mech. Engg. I1-Sem.
POWER PLANTENGINEERING
(DEPARTMENTALELECTIVE-IIT}
UNIT -I
Introduction o the Sources of Energy — Resources and Development of
FPower in India,

STEAM POWER PLANT: Plant Layout, Working of different Circuits, Fuel
handling equipments, types of coals, coal handling, choice of handling
equipment, coal storage, Ash handling systems,

UNITTI

STEAM POWER PLANT: Combustion;
underfeed fuel beds, traveling grate sto
pulverized fuel burning system and it:
draught system, cyclone furnace, desi
cooling towers and heat rejection. Co

UNIT-111
INTERNAL COMBUSTION AND GAS
DIESELPOWER PLANT: Flant layout with auxiliaries — fuel supply system,
air starting equipment, super charging,

GAS TURBINE PLANT: Introduction — classification — construetion-layout
with auxiliaries, combined cycle power plants and comparison.

UNIT -1V

HYDRO ELECTRIC POWER PLANT: Water power - Hydrological cyele

flow measurement — drainage area characteristics — Hydrographs - storage
and pondage — clagsification of dams and spill ways,

HYDROPROJECTS AND PLANT: Classification - typical layouts — plant
auxiliaries — plant operation pumped storage plants.

UNIT-V

NUCLEAR POWER STATION: Nuclear fuel - breeding and fertile materials
— Nuclear reactor — reactor operation,

TYPES OF REACTORS: Pressurized water reactor, boiling water reactor,
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sodium-graphite reactor, fast breeder reactor, homogeneous reactor, pas
cocled reactor, radiation hazards and shielding — radioactive waste disposal,

UNIT-VI1

COMBINED OPERATIONS OF DIFFERENT POWER PLANTS:
Introduction, advantages of combined working, load division between power
stations, storage type hydro-electric plant in combination with steam plant,
run-of-river plant in combination with steam plant, pump storage plant in
combination with steam or nuclear power plant, co-ordination of hydro-
electric and gas turbine stations, co-ordination of hydro-electric and nuclear
power stations, co-ordination of different types of power plants.

UNIT-VII

POWER PLANT INSTRUMENTATION AND CONTROL: Importance of
medsurement and instrumentation in_power plant, measurement of water
purity, gas analysis, O and C0O 5 easurement of smoke and
dust, measurement bf moig y\@ it figxide circuit, nuclear
measurements,

UNIT - VIIT

INVIRONMENTAL
Af fixed charges, aperating

costs, general arrangement of po : on, load curves, load duration
curve. definitions of connected load, maximum demand. demand factor,
average load, load factor, diversity factor — related exercises, effluents from
power plants and Impact on environmen - pollutants and pollution standards
— methods of pollution contral,

TEXTBOOKS:

l. A course in Power Plant Engineering — Arora and Domkundwar.
Dhanpatrai & Co.

2 Power Plant Engineering — P.C.Sharma / 5K Kataria Pub
REFERENCE BOOKS:

I Power Plant Engineering: PE.MNag/ T1 Edition /TMH,

2 Power station Engineering — EIWakil / McHill.

3 AnlIntroduction to Power Plant Technolo gy / GD. Rai.
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JAWAHARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA
IV Year B.Tech, Mech. Engg. I1-Sem.

PRODUCTION PLANNING AND CONTRO
(DEPARTMENTALELECTIVE-TV)

UNIT -1
Introduction: Definition — Objectives and functions of production planning
and control — Elements of production control - Types of production —

Organization of production planning and control department — Internal
organization of department.

UNIT-II

Forecasting — Importance of forec
General principles of foreeasti

methods and quantitive method & | Hyderabad | %
UNIT-I11

Inventory management — Functions
- ABC analysis — VED analysis — E
P-Systems and (-Systems —
UNIT -1V

Introduction to MRP1, MEP 1T, ERE. LOR (Line of Balance), TIT and KANBAN
system.

UNIT-V¥

Routing — definition - routing procedure —route sheets — bill of material —
factors affecting routing procedure, schedule —definition — difference with
loading

UNIT-VI
Scheduling policies — techniques, standard scheduling methods,
UNIT-VH

-asting, their uses —
jques — qualitative

evant inventory costs
entory control systems —

§

Line Balancing, aggregate planning, chase planning, ex pediting, controlling
aspects.,

UNIT - VIII
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IJ:ssztc_h!ng — Activities of dispatcher - dispatching procedure — follow up

dn:llml_[mu i Reason for existence of functions types of follow up
applications of computer in production planning and control,
TEXTBOOKS:

. Elements of Production Planning and Control / Samuel Eilon.

2. Manufacturing. Planning and Control, Partik Jonsson Stig-Arne

Mattsson, TataMceGrawHill

REFERENCE BOOKS:

L. Inventory Control Theory and Practice / Martin K, Starr and David W
Miller. I

2. Production Planning and Contral, Mukhopadyay, PIHI.

3,

Production Contral A Quantitative Approach { John E. Biegel.
4. Production Control / Moore,

-l
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JAWAHARLALNEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
IV Year B.Tech. Mech. Engg, 11-Sem.

ADVANCED OPTIMIZATION TECHINIQUES
(DEPARTMENTALELECTIVE-IV)

UNIT1

INTRODUCTION TO OPTIMIZATION: Engineering applications of
optimization- Statement of an optimization problem- Classification of
optimization problem- Optimization techniques.

UNIT-I

CLASSICAL OPTIMIZATION TECHNIQUES: Single variable optimization-
Multivariable optimization with equality constraints- Multivariable
optimization with inequality constraints.

NI

NONLINEAR PROGRAMNMING: One-Dimensional Minimization: Unimodal
function- Elimination methods- Unrestricted search- Exhaustive search-
Dichotomous search- Fibonacei method- Golden section method-

Interpolation methods- Quadratic interpo - Cubic interpolation
method- direct root method.

UNIT-TV

NONLINEAR PROGRAMMING!
Direct search methods- Random sear
search method- Rosenbrock’s meth ftﬁg%ﬁoﬁ? ates- The simplex
method- Descent methods- Gradient of i esl descent methaod-
Conjugate gradient method (Fletcher-Reeves method)- Quasi-Newton
metheds- Variable meteic method (Davidon- Fletcher-Powell method).

UNIT-V

NONLINEAR PROGRAMMING: Constrained Optimization Techniques:
Characteristics of a constrained problem- Direct method- The complex
method- Cutting plane method- Methods of feasible directions- Indirect
methods- Transformation techniques- Basic approach in the penalty function
method- Interior penalty function method- Convex programming problem-
Exterior penalty function method,

UNIT-VI

ods- U g:iz}t method- Pattern
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?EGM.F‘.TRI[T PR'!.JGRJI&MMIING (G.P) Solution of an unconstrained
gec metric progr a'_rnmu? g, differential calculus method and arithmetic method
Primal :jqal relationship and sufficiency conditions. Solution of a constrained
geometric programming problem (GP.P). Complimentar " 16
T plimentiary geometric
UNLI=VI

DYNAMIC PROGRAMMING (D.P): M
Concepts of sub optimization, compnfa

programming calculus method and t f
acase of D.P, Continuous D.P.

UNIT-VII
INTEGER PROGRAMMING (|

cutting plane method. Bala's algori
Integer non linear programming,

TEXTBOOK:

ultistage decision processes.

* Hyderabad |

I Optimization Theory and Applications, b £,
Limited, New Delhi. PP « by 5.5.Rao, Wiley Eastern

REFERENCE BOOKS:

1.

}I t [

2 Optimization Techniques,C. Mohan, Kusum Deep,
3 Operations Research by 5.D.5harma
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JAWAHARLALNEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
IV Year B. Tech. Mech. Engg. [I-Sem.

GAS DYNAMICS AND JET PROPULSION
(DEPARTMENTALELECTIVE-IV})

UNIEL

Introduction to gas dynamics: control volume and system approaches
acoustic waves and sonic velocity - Mach number - classification of fluid
flow based on mach number - mach cone-compressibility factor - General
features of one dimensional flow of a compressible fluid - continuity and
momentum equations fora control volume,

UNIT-T

Isentropic flow of an ideal gas: basic equation - stagnation enthalpy,
temperature, pressure and density-stagpatio acoustic speed - eritical speed

Steady one dimensional isentro
on flow parameters- chocking-

of back pressure - nozzle discharge cog 5 - pozzle efficiencies.

UNIT-TV

Simple frictional flow: adiabatic flow with friction in a constant arca duct-
governing equations - fanno line limiting conditions - effect of wall friction
on flow properties in an Isothermal flow with friction in a constant area duct-
soverning equations - limiting conditions.

UNIT-Y .

Steady one dimensional flow with heat transfer in constant area ducts-
governing equations - Rayleigh line entropy change caused by heat transfer
- conditions of maximum enthalpy and entropy.

UNIT-VI

Effect of heat transfer on flow parameters: Intersection of Fanno and Rayleigh
lines. Shock waves in perfect gas- properties of flow across a normal shock .
- governing equations - Rankine Hugoniat equations - Prandtl’s velocity

i
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relationship - converging diverging nozzle flow with shock thickness - shock
strength.

UNIT-VII

Propulsion: Air craft propalsion: - types of jet engines -energy flow through
jet engines, thrust, thrust power and propulsive efficiency turbojet
components-diffuser. compressor, combustion chamber, turbines, exhaust
systems.

UNIT-VII
Performance of turbo propeller engines, ramjet and pulsejet. scramjel engines.
Rocket propulsion - rocket engmea I31su: theury of eqummna - lhru'-;l
equation - effective jet velog

- solid and liguid prope
syslems,

TEXT BOOKS:
. Compressible f

2. Fundamentals of ¢
5. M. Yahya

REFERENCE BOOKS:

[.  Elements of gas dynamics - Liepman & Roshko

2. Aircraft & Missile propulsion - Zucrow

3. Gasdynamics - M.I, Zucrow & Joe D Holfman
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JAWAHARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA
IV Year B, Tech, Mech. Engg. I1-5em,

QUALITY AND RELIABILITY ENGINEERING
(DEPARTMENTALELECTIVE-TV)

UNITI

Quality value and enpineering — quality systems — quality engineering in
product design and production process — system design — parameter design
— tolerance design, quality costs — quality improvement,

UNIT-I

Statistical P process control X, R, p. ¢ cly er types of control charts,

process capability, process capabilid
(SQC tables can be used in the ex
UNIT-II
Acceptance sampling by variable
single, double, sequential and conthg
sampling plan.

UNITTV

Loss function, tolerance design — N type, L type, 5 type: determination of
tolerance for these types. online quality control — variable characteristics,
attribute characteristics, parameter design.

UNIT-V

Quality function deployment ~ house of quality, QFD matrix, total quality
management concepts. quality information systems, quality circles,
introduction to [SO 9000 standards.

UNIT-VI _ ‘

Reliability — Evaluation of design by tests - Hazard Models, Linear, Releigh,
Weibull. Failure Data Analysis, reliability prediction based on weibull
distribution, Reliability improvement,

UNIT=VIL

Complex system, reliability, reliability of series, parallel & standby systems
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& complex systems & reliability prediction and system effectiveness,
UNIT-VIIT

Maintainability, availability, economics of reliability engineering, replacement
of items, maintenance costing and budgeting, reliability testing,

TEXT BOOKS:

I, Eugene Grant, Richard Leavenworth “Statistical Process
Control”,McGraw Hill,

2. G Taguchi, ‘Quality Engineering in Production Systems’, - McGraw
Hill, 1989,

3 W.A. Taylor, ‘Optimization &
MeGraw Hill, 1991, 15t Editio

REFERENCE BOOKS:
l. Frank.M.Gryna Ir. “Jurans ¢

2. Philipposs, '‘Taguchi Technig
Hill, 1996, 2nd Edition,

3. LS Srinath, ‘Reliability Engineering’. Affiliated East West Pvt. Lid.,
1991, 3rd Edition,

4, E.Bala Guruswarmy, ‘Reliability Engineering’, Tata McGraw Hill, 1994,
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