SANDIP

School of Engineering and Technoloc
Department of Mechanic Engineering

Year: BE B.Tech Semester: VIl

Course: CAD/CAM/CAE

CourseCode: 17YME701

Teachin

Schemé:l Continuous Internal Assessment (CIA) i&iiﬁgﬁi:}e' Total
(Hrs/Week)
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA-4 Lab Theory Lab
310| 2| 4 10 2C 10 10 - 50 50 150
Max. Time, End Semester ExamTheory) — 3 Hrs End Semester ExamLab) — 2 Hrs.

Prerequisite

1. knowledge of software and compute

2. knowledge of basic program:

3. able to identify the boundary condition:
4. Basicconcepts of Mathematic

Course Objectives

[ —

To provide an overview of how computers are beisgdun desin for analytical and

synthetic curves.

To understand thieasics omodelling techniques for surfacasd solids

To create CNC progras for appropriate manufacturing techniques viz. tagrand millirg

To identify the applications of computin any real life applications.

abhlwiN

To infer the tools focomplex engineering compons.

Course Content

U

nit

No.

Module
No.

Content

Hours

Computer Graphics: Two dimensional computer graphi
Transformitionsdntroduction, Formulation and it
typesHomogeneous coordinates, Perspective proje, Inverse
Transformation: Three dimensional Computer graphics, view
transformatiorMapping anl Projections of Geometric Mode

Geometric Modelling: Concept of parametric and r-
parametricrepresentation of curvesAnalytic Curve, Synthetic
Curves -cubic spline, Bezi« curve, and B-spline curve.

Surface Modelling: Introduction, Surface Representatic
Cylindrical surface, rule surface, Surface of revolution Spheri
surface, Composite surface, Bezier surface-spline surface,
Regenerative surface and pathological condit

Solid Modelling: Introduction, Geometry and Topolo,
Sweeprepresentation, Constructive solid geometry, Boun
representation

CNC Machine Tools: Numerical control, Elements of NC syste
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NC partprogramming: Methods of NC part programming, mai
part programming, Computerassisted part programming, P
Processor.

CNC part programmir, Steps in developing CNC pe
program.CNC part programming for LatheMacl, Milling
Machine Pocketing, contouring & drilling ar subroutine usini
canned cycl

Computer Aided Manufacturing (CAM): Computer assisted
process planning: Difficulties in traditional pr@se planning
Computeraidedproduction management system
Materiakrequiremer planning, inputs ttMRP, MRP output record
Benefits of MRP, Computer assistedproduction scheduling
computer monitoring and control sysi.

Flexible Manufacturing Systerm: FMS equipment, FMS layout
Analysis methods ft FMS benefits of FMSComputer aided qualit
control: Automated inspecti- Off-line, Online, contact
Noncontaci Coordinate measuring machines, Macl
vision. Computer Integrated Manufacturing: CIM system, Bisef
CIM,CIM Hardwareand CIM Software.

Total No. of Hrs 45

Course Outcome

Students should able to

CO1 Analysegeometric transformation techniques in C

CcO2 Developmathematical models to represent surf and nodel engineering componer
using solid modeing technique:

CO3 Develop programs for CNC to manufacture indus component:

co4 Interpretthe application of computers in various aspectglafufacturing viz., Design,
Proper planning, Manufacturing cost, Layout & MakHandling systen

CO5  Selectpropemanufacturing methousing FMS and CIM.

List of Experiments

Sr.
No.

Description

1

Developing CAD model of mechanical sub assly consisting -10 components

Developing component/ assembly using CAD featuredHygbrid Modeling, Feature
BasedModelhg, Parametric Modling and Constraint Based Modellii

Stress and DeflecticAnalysis of 2D truss.

Stress and Deflection Analysis of Be:

Stress and deflection analysis ofte 2D/3D. [Mechanical Compone

Tool path generation for Turnir— Grooving and Threading.

Tool path generation for Millin— Facing, Pocketing;ontouring and Drilling

Tool path generation of Turn Mi

O OINOOOB~lW N

Developing CAD model of mechanical sub assembly consisting 8-10 components
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RecommendedResources

Text Books

1.

2.

Ibrahim Zeid and R. Sivasubramar - CAD/CAM - Theory and Practic
Tata McGraw Hill Publishing Co. 20

Chandrupatla T. R. and Belegunda A.-Introduction to Finite Elemen
in Engineerin¢- Prentice Hall India.

3. Nitin S. Gokhale, Practical Finite Element Analysisnite To Infinite;

First Edition edition, ISBI-10: 8190619500 ISB-13: 978-8190619509.
S. K. Sinha, CNC Programming using Fanuc CustomrMB¢ McGrav-
Hill Professione

S. R. Deb, Robotics Technology and Flexible AutoomtTata McGrav
Hill.

D

Reference Books

W

B

IbraimZeid,Mastering CAD/CAM -Tata McGraw Hill Publishing Cc
2000

Segerling L. J- Applied Finite Elements Analysis, John Wiley anch§
Seshu P. Text book of Finite Element Analysis, Bedrning Private Ltd
New Delhi, 201!

Rao P. N., Introduction to CAD/CAM Ta McGraw Hill Publishing Ci

5. B. S. Pabla, M. Adithan, CNC Machines, New Age riné&tional, 199

o

lan Gibson, David W. Rosen, Brent Stucker, Additit@nufacturing
Technologies: Rapid Prototyping to Direct DigitahMufacturing
Springer

. Geoffrey Boothroyc Peter Dewhurst, Winston A. Knight, Product Des

for Manufacture and Assembly, Third Edition,CRCg2
Antti Saaksvuori, Anselmilmmonen, Product Life Gyéllanagemer-
Springer, 1st Edition, 20l




Year: B.Tech.
Course : Mechanical Vibrations

SANDIP

UNIVERSITY

School of Engineering and Technoloc
Department of Mechanic Engineering

SemesterVlIl

CourseCode: 17YME702

Teachin

ScheméJ Continuous Internal Assessment (CIA EEiirﬁﬁgteig? Total
(Hrs/Week)
L{T|P|C]| CIA-1 | CIA-2 | CIA-3 | CIA-4 Lab Theory Lab
3|1-12]| 3 10 2C 10 10 - 50 50 150
Max. Time, End Semester ExamTheory) — 3 Hrs End Semester ExamLab):2Hrs

Prerequisite

1. Engineering Mechanic
2.Theory of Machines & Mechanism:

Course Objectives
To understand theoncepts of balancing problemsmachines.

To develop analytical competency in solving vilwatproblems

To make the student conversant with natural freqiesrof forced vibratiol

To make students familiar with critical speeds iacimne.

g (WIN|F

To make the student converswith fundamentals of vibration, noise & its cont

Course Content

Unit | Module Content Hours

No. No.
Balancing
Balancing of rotating masses in one and severakeglabalancing ¢

1 | reciprocating masses in single and multi cylii engines: i-line, 9
radial and \-type, primary and secondarybalancing analysis, &gt
of direct and reverse cranks method, static and amyo
balancingmachine
Fundamentals of Vibration

2 | Elements of a vibratory system, S.H.M., degrees
freedommodeling of a system, concept of linear and -linear
systems, equivalent spring, linear and torsionsiesys
Single DOF System : Free Undamped & Damped Vibratio
Natural frequency by equilibrium and energy methofts 9
longitudinaland torsionavibrations. Different types of dampin

Il equivalent viscous damping, freevibrations withceiss dampinc-

over damped, critically damped and under dampeésyst initial
conditions, logarithmic decrement, dry friction @yulomb damping
-frequency and ra of decay of oscillations.

3 I Single DOF Systems : Forced Vibratio




ORI

Forced vibrations of longitudinal and torsional teyss, Frequenc
Response Functior- Simple harmonic excitation, excitation due
reciprocating and rotating unbalance, bexcitation, magnificatiol
factor, resonance phenomenon and phase differéngity Factor
Vibration Isolation, Force and Motion transmissili

Two DOF System : Undamped Vibratior

Free vibration of spring coupled systen— longitudinal anc
| torsional, natural frequency and mode shapes, \Rbeation of mas: 9
coupled systems, geared systems, Critical speedhaft having
single rotor of undamped syste

Noise Measuremer

Fundamentals of noise Sound concepts, Decibel Levditenoise,
weighted sound pressure level, Logarithmic addjtgubtraction an
| averaging, sound intensity, noise measurement,dsbalus, octave
band, sound reflection, absorption and transmisgias-by-noise,
Reverberation chamber, Anechoic Chamber, an Exposure t 9
Noise and Noise standar

Noise Control — Basics of noise and vibration, Control of natt
frequency, Vibration isolators, andAbsorbers, Na@serce control
path control, enclosures, absorbers, noise con#olreceivel
(Nonumerical treatmer

Total No. of Hrs | 45Hrs

Beyond the Syllabus

Course Outcome

Students should able to

CO1  students should able to find solutions on balanpirgplems of machine

CO2  Ability to develop analytical competency in solvivibration problem:

CO3  Ability to calculate natural frequencies in forogtration

CO4  students should able to find critical speed inmptaachines

CO5  Ability to understand the fundamentals, measurerardtcontrol of vibration and noi:

List of Experiments

Sr. No. Description
1 Experimental verification of dynamic balancing ofating masse
2 To determine the natural frequency of damped vimmabf single degree freedo
systemand to find it's damping coefficie
3 Todverify naturalfrequency of torsional vibration of two rotor systeand position o
node.
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To determine resonance frequency of transversatilor of bean

To determine the frequency response curve undéereift damping conditions fi
singledegree freedom syst¢of vibration.

6 Measurement of vibration parameters like frequemeyplitude, velocity, acceleratic
ofany vibrating system by using vibration measurimggruments

Noise measurement and analysis using approprisieimen

To determine criticespeed of single rotor system.

To study shock absorbers and to plot transmissil@lirve

10 Analysis of machine vibration, signature, using anglysis software packa

RecommendedResources

1. Rao S. S—Mechanical Vibratior, Pearson Education Inc. New Del
2. Grower G. K.—Mechanical Vibration, New Chand and Bros.,Roorl
3. Wiiliam J Falm Ill, —Mechanical VibratioViley India Pvt. Ltd, New
Delhi

Text Books 4. UickerJ.John, Jr, Pennock Gordon R, Shigley ploseé—Theory of
Machines and Mechanisrl International Version, OXFORD Universi
Press, New Dell
5. M L Munjal, — Noise and Vibration Contr@ambridge University Pre:
India

1. Weaver, — Vibration Problems in engineeringl 5th Edition Wiley India
Pvt. Ltd, New Delhi.
2. Bell, L. H. and Bell, D. H.—Industrial Noise Contrc— Fundamentals and
Applicationd, Marcel Dekker Inc.

Reference Books 3. Alok Sinha — Vibration of Mechanical Systeml, Cambridge university
Press , India 4. Dr Debabrata Nag, Mechanical Vibratind, Wiley India
Pvt. Ltd, New Delh
4. . Shrikant Bhave, Mechanical Vibrations Theory dnihctice, Pearso
NewDelhi

E-Resources 1. https://nptel.ac.in/courses/112103112/




Year: B.Tech
Course:Design of Mechanical Systen

SANDIP

UNIVERSITY

School of Engineeringand Technology
Department of Mechanic Engineering

Semester VII
CourseCode: 17YM

E703

Teachin

ScheméJ Continuous Internal Assessment (CIA EElirﬁﬁgteig:\e' Total
(Hrs/Week)
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
3|-1-13 10 2C 10 10 - 50 - 100
Max. Time,End Semester ExamTheory) — 3 Hrs End Semester ExamLab) - NA

Prerequisite

1. Manufacturing Process, Machine desig!
2. Engineering Mathematics, Theory of machine, IC Engines

Course Objectives

1 To enablestudent to design cylinders and pressure vessdltaise IS cod

2 To enable student select materials and to destyrehgine componen

3 Ability to apply the statistical considerationsdasign and analyze the defects and fai
modes in
Components.
To enable student to design machine tool gea

S To enable student to design material handling 8ys

Course Content

U

No.

nit
No.

Module

Content

Hours

Design of Belt conveyer system for material handlig

System concept, basiprinciples, objectives of material handli
system, unit load and containerization. Belt comvsyFlat belt an
troughed belt conveyors, capacity of conveyor, anbtovered an
fabric ply belts, belt tensions, conveyor pullegs|t idlers, tensiol
takeup systems, power requirement of horizontal betivegors for
frictional resistance of idler and pulle

Design of I. C. Engine component

Introduction to selection of material for I. C. @mg components
Design of cylinder and cylinder heeconstruction of cylinder liner:
design of piston and pist-pins, piston rings, design of connect
rod, design of crar-shaft and crank-pin.

Statistical considerations in desig

Frequency distributio- Histogram and frequency

Polygon, normal distributior- units of measurement of cent
tendency and dispersior- standard deviation- population
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combinations- design for natural tolerances, statistical analydi
tolerances, mechanical reliability and factor deba

Design for manufacture, assembly and safe

General principles of design for manufacture anserably (DFM
and DMFA), principles of design of castings andyings, design fo
machining, design for safe

Design of Machine Tool Gearbo»

Introduction to machine tool gearboxes, design is@pplications
basic considerations in design of drives, detertionaof variable
speed range, graphical representation of speedtantture diagrarn
ray diagram, selection of optimum ray diagramviation diagram
difference between numbers of teeth of successaesgn a chanc
gear box.

Optimum Design

Objectives of optimum design, adequate and optimdesign,
Johnson‘s Method of optimum design, primary desgagjuations
subsidiarydesign equations and limit equations, optimum de
with normal specifications of simple machine eletsefiension ba
Transmission shaft and Pressure vessel, Introdudtoredundan
specifications

Total No. of Hrs

45Hrs

Beyond the Syllabus
1. Introduction to Optimization in desi

Course Outcome

Students should able to

COo1 The student will understand the difference betweamponent level design and system l¢
design.

CO2 Ability to design various mechanical systems likegsurevessels, machine tool gear bo:
material handling systems, etc. for the specifatistate!

CO3  Ability to to handle system level projects from cept to produc

CO4  The student will understand to design various efgmef gearbo:

CO5  Ability to design various material handling equiprts

RecommendedResources

Text Books

1. Bhandari V.B. —Design of Machine Elementsl, Tata McGraw Hill Pub.

Co. Ltd.

2. Juvinal R.C, Fundamentals of Machine ComponBetsgn, Wiley, Indi

1. Shigley J. E. and Mischke C.R., —Mechanical Engineering Designl,

McGraw Hill Pub. Ci

Reference Books 2. M. F. Spotts, —Mechanical Design Analysisl, Prentice Hall Inc.
3. Black P.H. and O. Eugene Adams, —Machine Designl McGraw Hill Book

Co. Inc.
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4. Johnson R.C.,—Mechanical Design Synthesis with Optimizat
Applicationd, Von Nostrand Reynold Pub.

5. S.K. Basu and D. K. Pak-Design of Machine Tools,, Oxford and IB
Pub Co.

6. RudenkdMaterial Handling EquipmehtM.1.R. publishers, Mosco

7. P. KannaiatiDesign of Transmission systemSCIETCH Publications P
Ltd.

8. Pandy, N. C. and Shah, C. S:Elements of Machine Design, Charotal
Publishing Hous:

9. Mulani, I. G., —Belt Conveyorsl

10. Singiresu S. Rao, Engineering Optimization: offieand Practice. John
Wiley & Sons.

11. M.V. Joshi, Process Equipment Design-Millan.

12. Design Data-, P.S.G. College of Technology, Coimbatc

13. Bhandari, V. B. Machine Design data book, TataGraw Hill
Publication Co. Ltd

14. 1.S. 2825: Code for unfired |ssure vessels.




Year: Final B.Tech
Course: Process Equipment Desig

SANDIP

UNIVERSITY

School of Engineering and Technoloc
Department of Mechanic Engineering

Semester VII

CourseCode: 17YMEE--01

Teachin

Schemg Continuous Internal Assessment (CIA i?(ii?nrgﬁzfl Total
(Hrs/Week)
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
310103 10 2C 10 10 - 50 - 100
Max. Time, End Semester ExamTheory) -100 End Semester ExamLab) - NA

Prerequisite

1. Design of Machine Elemen
2. Mechanics of Materi

Course Objectives

1 To understand the mechanical and process desidrodseforvarious process equipme
2 To understand the designing for pressure ve:

3 To understand the designing for heat exchani

4 To study the designing for distillation and absmptcolumns

Course Content
Unit
No.

Module
No.

Content

Hours

INTRODUCTION: Introduction to Chemical Engineering Desi
Process design, Mechanical aspects of process megotpdesign
General design procedure, Equipment classificatiDesign code
and standards (IS, ASTM and B

CRITERIA IN VESSEL DESIGN : Propeties of materials
Material of construction for various equipments asdrvices
Material specifications, Fabrication techniqt

9 Hr

DESIGN OF PRESSURE VESSELS:Design of pressure vess:
under internal pressure, Construction featuressdere vessel code
Design of shell, various types of heads, nozzlesgks for pressul
vessel, Design and construction features of -walled pressur
vessels, Various types of jackets and coils focctara, Auxiliary
process vesse

9 Hr

SUPPORTS FOR VESSELS: Design consideration for supports
process equipments, Design of brackets supportsiggort skirt
support, saddle suppo

DESIGN OF STORAGE VESSEL.: Storage of nc-volatile and

volatile liquids and gases, Codes for storage Velssgn, Bottom,

9 Hr
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Roof and Shell desigr

A

DESIGN OF VESSELS UNDER EXTERNAL PRESSURE
Design criteria for external design pressure, Mesgperated unde
vacuum, Use of stiffeners, Design of covers, pgoas tube:
DESIGN OF HEAT EXCHANGERS: Types of heat exchange
Selection criteria, Design of heat exchan- shell, tube, baffles
closures, channels, tube sheets

9 Hr

DESIGN OF DISTILLATION AND ABSORPTION COLUMNS
Basic features of tall vertical equipme/ towers, Towers/Colum
Internal, Design of tower shell and internals, sarppetc.
PROCESS HAZARDS & SAFETY, MEASURES IN
EQUIPMENT DESIGN: Equipment testing, Analysis of hazar
Pressure relief devices. Safety measures in pracggspment desic

9 Hr

Total No. of Hrs.

45Hrs

Course Outcome

Students should able to

Cco1 Determine the parameters of equipment design apdriiant steps involved in desic

CO2 Design pressure vess

COo3 Design heat exchange

CoO4 Design of distillation anabsorption columns.

RecommendedResources

1. Joshi's Process Equipment Design by V.V. Mahaj#&itior), S.B. Umarji

Heinemann, Oxfori
2000.

Text Books (Author).
2. Process Equipment Design by Brownell (Author), Yo@Author
1. Soares C., “Process Engineering Equipment HarldbddcGraw-Hill, New
Ref York, 2002.
%ggi’;ce 2. CheremisinotN.P., “Handbook of Chemical Processing EquipmeBtitterworth

1. http://www.msubbu.in/In/design/

E-Resources 2. https://www.scribd.com/document/326216766/Process-Equipment-Design-by-Joshi

Page 1 1




SANDIP

School of Engineering and Technoloc
Department of Mechanic Engineering

Year: BE B Tech Semester VII

Course : Power Plant Engineering

CourseCode: 17YMEE--02

Teachin

ScheméJ Continuous Internal Assessment (CIA i&iiﬁgﬁi:}e' Total
(Hrs/Week)
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
3|1-10] 3 10 2C 10 10 - 50 - 100
Max. Time, End Semester ExamTheory) — 3 Hrs End Semester ExamLab) - NA

Prerequisite

1. Fundamentals of Engineering Thermodynamic:
2. The usage of Property Tables and steam tab

Course Objectives
To acquire knowledgef economics of power plant and general informa

To study the steam power plant and various operaitiegarding i

To have knowledge of steam turbines and its vanpawameter.

To get acquainted with Gas Turbine and its peréorex

g WIN|F

To study the Hydro, nuclear and diesel power plantsenvironmental impact of the pov

plants.

Course Content

Unit
No.

Module
No.

Content

Hours

Introduction of Power Plants & Economics of Power Plan:

A) Global energy Scenario, Present status of power generatic
India, in MaharashtreBasic layouts of Steam, hydro, gas turb
nuclear and diesel plar

B) Economics of Power Generation: Introduction, tCafs electric
energy, Fixed and operatingst (with numerical treatmentLoad
curves, Load duration curves, Connected, Maximum load, Pea
load, base loacLoad factor, Plant capacity factor, Plant use fac
Demand facto Diversity  factor (Simple numerici
treatmentSelection and Type of eneration, Tariff for electric
energy.

Steam Power Plant

A.Introduction: General layout of modern power plath different
circuits, working and importance of each circuiifeSselection
comparison with other plant

B. Study of Rankine cycle with reheat and regenerati
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Cogenertion power plant (simple numerical treatm-
Cogeneratio)

Steam Condenser: Necessity of steam condensesifi@iaton,
Cooling water requirements, Condenser efficien@ciwum
efficiency(NumericaTreatment), Cooling towers,iALeakage
Effects of Air Leakage on condenser performe

Steam TurbinesClassification, Description of common turbin
Impulse and reactionturbines- Introduction, singlstageimpulse
turbine, compounding of turbines, velocity triargglevork output,
3 Blade and stage efficiencie

Reaction turbines (no numerical treatment on reau

Il turbines)Comparison between impulse and reactidmnes. 3
Governing of the steam turbincLosses in turbines.

Gas Turbine power plant: Simple open cyclgas turbine powe
plant,Braytor cycle, Thermal EfficiencyCycle air rate, work rat
(numerical treatmenMeans of improving the efficiency ai

4 specific output. Closed cyclgas turbines,

Classifications of the gas turbine power plants gawslturbines

I arrangements of gas turbine power plants. Sitesete comparisol 3
with other plant:

Hydro-electric power plant (HEPP,, Nuclear power plant and
Diesel Power Plant

A) Hydroelectric Power Plant: Introduction, Site Satat
Advantages and Disadvantages of HEPP, Hydrogralply
duration curve, Mass Curve, Classification of HERPh
layout

5 B) Nuclear Power Plants: Elements NPP, Nuclear reactor . 9
its type: (PWR, BWR, CANDU, Breeder, Gas cooled, Liqt
metal coolec, fuels moderators, coolants, control roc-
waste dispos

C) Diesel Power Plant: Construction, working, selet
parameter:

D) Environmental impact due to power pls.

Total No. of Hrs | 45Hrs

Beyond the Syllabus
1. Introduction to nonconventional power pla

Course Outcome
Students should able to

Co1 To understand the various economical terms andiledécvarious performant
parameters.

CO2  Tolearn and calculate the performance parametesteam power plan

Page 1 3
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CO3  To know the fundamentals of steam turbines andpdications

CO4  To estimate the performance of gas turbines ana kt® applications

CO5 To get acquainted with basic information of varipasver plants and environmen
impact of power plant:

RecommendedResources

Text Books

P.K.Nag, —Power Plant Engineeringl, McGraw Hill Publications New Delhi.
R.K.Rajput, —Power Plant Engineeringl, Laxmi Publications New Delt
R.Yadav , —Steam and Gas Turbines| ,Central Publishing House, Allahabad.

Reference Books

wWwNhRlwh R

K K Ramalingaml Power Plant Engineering, SCITECH Publications Rt
Domkundwar& Arora, —Power Plant Engineeringl, Dhanpat Rai & Sons, New
D.K.Chavan&G.K.Phatak, —Power Plant Engineeringl , Standard Book House,
New Delhi

E-Resources

Page 1 4‘




SANDIP

School of Engineering and Technoloc
Department of Mechanic Engineering

Year: BE BTech Semester VII

Course : Additive Manufacturing

CourseCode: 17YMEE--03

Teachin

ScheméJ Continuous Internal Assessment (CIA i&iiﬁgﬁi:}e' Total
(Hrs/Week)
L|{T|P|C]| CIA-1 | CIA-2 | CIA-3 | CIA-4 Lab Theory Lab
3| -1]-13 10 2C 10 10 - 50 - 100
Max. Time, End Semester ExamTheory) - NA End Semester ExamLab) - NA

Course Objectives

1 Additive Manufacturing (AM) is an economically viagb alternative to convention
manufacturing technologies fproducing highly complex parts.

2 Course is to acquaint students with the concepidf various AM technologie

fields.

3 Selection of materials for AM, modeling of AM prases, and their applications in varic

4  Course will also cover AM proceplan including building strategies and -processing.

5 To understand the concept of digiproneur

Course Content

Unit | Module
No. No.

Content

Hours

Introduction to Additive Manufacturing (AM): Introduction to AM,
AM evolution, Distinctiolbetween AM & CNC machining, Advantag
of AM.

AM process chain Conceptualization, CAD, conversion to S°
Transfer to AM, STL filemanipulation, Machine setupuild ,
removal and clean up, post process

Classification of AM processes Liquid polymer system, discre
particle system, moltenmaterial systems, and sblekt syster

Design for AM: Motivation, DFMA concepts and objectives, A
unique capabilities, Exploringdesign freedoms, Besools for AM,
Part Orientation, Removal of Supports, Hollowing outpar
Inclusion of Undercuts and Other Manufacturing QGa@ising
Features, InterlockingFeatures, Reduction of Papun€ in an
Assembly, Identification of markings/ numbers

Guidelines for process selectiol Introduction, selection methods fo
part, challenges ofselection, example system felipmary selection
production planning and cont

AM Applications: Functional models, Pattern for investment
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vacuum casting, Medicmodels, art models, Engineering anal
models, Rapid tooling, new materials developmem-metallic parts
Re-manufacturing. Application examples for Aerospaaefense
automobile,Bi-medical and general engineering indus

Post processing ¢ AM parts: Support material removal, surfa
texture improvement,accuracy improvement, aesthtiprovement 5

4 I preparation for use as a pattern, propertyenhanasmesing no-
thermal and thermal techniqu
5 | Future Directions of AM: Introduction, new types of products & 5

employment anddigiproneursr

Total No. of Hrs | 36 Hrs

Course Outcome

Students should able to

co1
CO2
COo3
CO4
RecommendedResources
1. C.K. Chua, K.F. Leong and C.S. Lim, Rapid protoiygpiPrinciples an
applications, 3 rd Edition, World Scientific, 20
Text Book(s): 2. lan Gibson, David W. Rosen and Brent Stucker, Adelitmanufacturing
technologies: rapid prototyping to direct digitahmufacturing,Springer,
2010
1. Chua Chee Kai, Leong Kah Fai, “Rapid Prototypinginéiples &
Applications”, World Scientific, 200
2. lan Gibson, David W Rosen, Brent Stucker., “AdditiManufacturing
Technologies: Rapid Prototyping to Direct Digital aMfacturing”,
Reference Books Springer, 201
3. Ali K. Kamrani, EmandAbouel Nasr, “Rapid PrototyginTheory &
Practice”, Springer, 20C
4. D.T. Pham, S.S. Dimov, Rapid Manufacturing: The hiredogies ant

Applications of Rapid Prototyping and Rapid Tooliggpringer 200




ORI

School of Engineering and Technolog
Department oMechanical Engineering

Year: BE BTech Semester: Vil

Course : Technology and=inancial Management

CourseCode: 17YMEE--04

Teachin

Schemg Continuous Internal Assessment (CIA i&iiﬁgﬁg’f' Total
(Hrs/Week)
L|T|{P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
3|-1-13 10 2C 10 10 - 50 - 100
Max. Time, End Semester ExamTheory) - 3Hrs End Semester ExamLab) - NA

Prerequisite

1. Basic concept:of costing.
2. Applications of Quality tools.

Course Objectives
To understand the basics of finance and co:

1

2

Identify economical route with supply and demandhiarket

3 Develop and operate quality management t

Course Content

Unit | Module Content Hours
No. No.

Financeand Costing:
Finance- Functions, Source of finance, Nationa International

1 | finance, Benefits & Limitations, Budgets & Budgei@ontro. 10
Costing-Significance of enginee, Traditional absorption costil,
Marginal costin, Contract costingActivity based costin, Process
costing.
Engineering EconomicAnalysis:
Basic concepts & price the¢, Supply & Demand Consumer

2 I behaviour Law of reducing returns, Competitior- types, 9
equilibriunr, Inflation & unemployment, Foreign tradBalanc: of
payment.
Quality Management:

3 I Fundamentals of TQM, DeminJuran, Kaizen, JITISO 900, 9
ISO 14000

4 | Project Management
Project life cycle, CPM, PERT, BOT, Public Priv&articipatiol

5 | HR Management:
Difference between personnel management & HR miment,
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Role of HR Manag¢, Manpower planning, Merit ratingraining &
Developmer, Retirement & Separatioi@rganizational Developme
& Behaviou, Management by objectives.

Total No. of Hrs | 45 Hrs

Beyond the Syllabus
1. Development of knowledge based product and pri
2. Concept of Inventorynodel

Course Outcome
Students should able to

CO1 Develop a new project by effective finance andiogstnanagemer

CO2 Analyze supply and demand through engineering eo@s

CO3 Implement Quality management to

CO4  Develop a project lificycle technique.

RecommendedResources

Text Books

=

Lecture notes and reading material will be providadng the clas

Reference Books

S C Kuchal, Indian Economi

Prasad N K, Cost Accounting, Book Syndicate P\wd.,lU€olkata 700 OC
Collin Drury, Management & Cost Accounting, Englislnguage Boo
Series, Chapman & Hall, London [ISBN 0412 341.

E Dessler, Human Resource Managel

R S Dwivedi, Managing Human Respot

Chase Operations Management for Competitive Adgs&

B S Saha) World Class Manufacturing

Juran, Quality Control Handbo

10 K Ishikawa, Guide to Quality Conti

11.Fred Luthans, McGraw Hill Publications, OrganizaabBehaviou
12.Robbins S P, Prentice Hall Publications, Organireti Behaviol

©CoNoOoO~wWNE

E-Resources

1. https:/Inptel.ac.in/courses/10510302:
2. https://nptel.ac.in/noc/individual_course.php?idel-mg05
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School of Engineering and Technoloc
Department of Mechanic Engineering

Year: B Tech Semester VII
Course: Energy Audit & Management CourseCode: 17YMEO-08
Teachin
Schemg Continuous Internal Assessment (CIA IIEEr)]((:quﬁ']rgteis:]el Total
(Hrs/Week)
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
3|1-13]|3 10 2C 10 10 - 50 - 100
Max. Time, End Semester ExamTheory) — 3 Hrs End Semester ExamLab) — NA

Prerequisite

1. Fundamentals of ThermalScience.
2. Fundamentals of Science

Course Objectives

1 To provide understand on the structure functioning of energy management systt

2 To train students on the auditing of managemerterysin general and energy managen
systems in particular.

3 To determine variousiethods to reduce consumption of energy and sasis

4  To provide th&knowledgeto improve energy efficiency of overall syst

S To provide adequate knowledge about electricalggneranagement and lightning syste

Course Content

Unit
No.

Module
No.

Content

GeneralAspectsoEnergyM anagement:

Currentenegyscenarie IndiaandWorld,Curnetenergyconsumptionpatte in
globalandhdianindustry,PrinciplesofEnergymanageEnergypolicy,Energy
actionplaming,Erergy securityandreliabtly,Energyandenvironment, Negfk
Renewablendenergyefficiency.

Energy onservationopportunities in Boiler dn seam system, Furnace, D
sets,HVAQGystem,pumpingsystem,Coolingtoweranadquoessedairsystem.

EnergyAuditing : NeedofEnergyAudit, Typesofenergyaudit, Compcnentsoknergyaudit

Energyauditmethodology, Instruments, equipment disgenergy audit, Analysis and
recommend@onsofenergyauditexamplesfordifferentgpications,Energyaudit reporting,
Energyaudioftware. o)

i

<)
EnergyEonomics : CostingofUtiIitléDs-
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Determinatonofcostofsteam,naturalgas,compresseddiedectricity.

FinancialMalysisTechniques Simplepayback, Thevalueofmoney,NetPresentVal
(NPV),Retrnonimestment(ROI),InternalRateofRen(IRR),RiskandSensitivityanalysi:

Energ\Effi ciencyinT hermautili ties: Energyperformancassessmentandefficiency
improvemat of Boilers,

4 ! Furnaces,ldetexchangers,Fansandblowers,pumps,@@ssorsandHVACsystems.
Steamdistihution,Assessmentofsteamdistributionlosses
ElectricalEnergyManagemennhd_ighting:
Electricityhlling,Electricalloadmanagementandmaximiemandcontrol,Power  facic
5 | improvementaditsbenefit,Selectionandlocationofcapaaibistribution and

transformelosses. Electrical motors- types,/ffieiency and selection. Spet
control,Enegyefficientmotors.ElectricityAct2003.

Lighting -Lamp types and their features, recommended illuntinalevels,
Lighting system energy efficien.

Total No. of Hrs

Beyond the Syllabus
1. Study of ISO 19011 and ISO 170

Course Outcome

Students should able to

COo1 Carry out developmenimplementation and maintenance of ISO based Enktgyagemen
System.

CO2  utilize the techniques and skills of Energy ManagetrSystem Auditin

CO3  Determineand apply financial techniques to various sec

CO4 Assess the energy performancevarious mechanical systems and compol

CO5 Carry out electrical tariff calculation and accetatpredict the electricity bill required for tl
installation.
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RecommendedResources

Text Books

1. ISO 19011: 201- Guidelines for auditing managemesystems.

2.

3.

B

ISO 17021: 2013 Conformity assessment -Requirements for bodie
providing audit and certification of managementeys

ISO 50001: 2011 Energy management syste— Requirements wit
guidance for us

Bureau of energy efficiency, New Delhi,dia: Guide Book- National
certificate examination for energy management anedrgy audit, ™
ed.2005 (Book - General aspect of energy management and energy
Book Il - Energy efficiency in thermal utilities; Book II- Energy
efficiency in electical utilities; and Book IV- Energy performanc
assessment for equipment & utility systel

(1))

Reference Books

Wayne C. Turner, Steve Doty, “Energy ManagementdHbook”, The
Fairmont Press,™ Edition, 2007.

Amit K. Tyagi, “Handbook on Energy Audits andanagement”, Tat
Energy Research Institute’ reprint, 2003.

Albert Thumann P.E. CEM, William J. Younger CEM, dhdbook of
Energy Audit”, The Fairmont Press Inc., 7th Edit

L.C. Witte, P.S. Schmidt, D.R. Brown, “Industriah&gy Managemer
andUtilization”, Hemisphere Publication, Washing

Robert L.Loftness, “Energy Hand book”, Second editiVon Nostrant
Reinhold Compar

1%

E-Resources

N =

. Www.enrgymanagertraining.cc

http://www.bew~india.nic.in




Year: B.Tech

Course Entrepreneurship Developmen

ORI

School of Engineering and Technoloc
Department of Mechanic Engineering

SemesterVll

CourseCode: 17YMEAOQ7

Teachin

ScheméJ Continuous Internal Assessment (CIA i&iiﬁgﬁ;ﬂ Total
(Hrs/Week)
L{T|P|C]| CIA-1 | CIA-2 | CIA-3 | CIA-4 Lab Theory Lab
-l -1 -] 2 - - 50 50
Max. Time, End Semester ExamTheory) - NA End Semester ExamLab) — 2Hrs.

Prerequisite

1. N/A

Course Objectives

1 Know what creativity is and master some techniqaesccentuate i

2 Know what Innovation is and understand why it iguieed.

3 Execute an innovative project in the area of yassmon to learn the complete innovation
cycle.

4 Understand team dynamics in idea generation, deredat, and diffusion phase

5 Innovation as a bridge to entrepreneur.

Course Content

Unit
No.

Module
No.

Content

Hours

Fundamentals of nnovation

a) What is Innovation

b) Presentation tig

c) A few case studie

d) How it is different from Inventio
e) Why it is required

f) The course structure & expectatic
g) Funding source

Getting Ready to Innovate

a) Discover your passion and challe

b) Decide innovation proje:

c) Learn and use challenge analysis and innovéigmnework:

Accentuating Creativity
a) Learning techniques like 5 why, brainstorming|4
b) Assessments oour creativity and improving it.

Idea Screening and [evelopment
a) System Thinkin

b) Design Thinking

c) Integration of botl
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d) Idea screening metho
e) Handling screening resu
f) Idea developmer

g) Team dynamic

Idea Diffusion

a) Challenge

b) Frameworks and their performar
c) Simulation exercis

Entrepreneurial Plan

a) Assessment of individue

VI b) Development plans of individue

c) ldentifying market, competitive advantages, antty barrier:
d) Developing entrepreneurial pl

30Hr

Beyond the Syllabus
1. Introduction to the concept of start

Course Outcome

Students should able to

Co1 Know what creativity is and master some technidoexccentuate i

CO2 Know what Innovation is and understand why it iguieed.

COo3 Execute an innovative project in the area of yaggon to learn the complete innovat
life cycle.

CO4 Understand team dynamics in idea generation, dprredat, and diffusion phase

CO5 Innovation as a bridge to entrepreneur.

RecommendedResources

Text Books

1. Fundamentals of Entrepreneurs Paperback 2005by Mohanty(Author).
2. Entrepreneurship Developm: Paperback — 20by Sharma (Author)

Reference Books

1.Rogers, E. (2003),The Diffusion of Innovati- Fifth Edition. Free Press. Ne

York.

2. Munshi, P. (2009) Making Breakthrough Innovatiorpdan. India: Harpe

Collins Publisher:

Business Review, June, pp.-130.

4. Johansson, F. (200The Medici Effect. Boston, Masseusetts: Harvard

Business School Pres

5. Dabholkar, Krishnan (2013), “8 ste to innovation”, Harper Collir

6. Many more contemporary articl

3. Hansen, M.T. and Birkinshaw, J. (2007), ‘Innovati@ue chain’, Harvar

=

https://www.toppr.com/guides/business-studies/entrepreneurship-

E-Resources development/need-for-entrepreneurship/

N

https://www.youtube.com/watch?v=vXKoRWAhJVg
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3. https://www.youtube.com/watch?v=5m NDMCeKaE

4. https://www.youtube.com/watch?v=wbkpaA6LH80

Pagez 4‘




SANDIP

School of Engineering and Technoloc
Department of Mechanic Engineering

Year: B.Tech Semester:Vl|
Course : Critical Thinking CourseCode: 17YMEAO8
Teaching
Scheme Continuous Internal Assessmen(CIA) EEnd S?mt?Ste' Total
(Hrs/\Week) xamination
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
-l -1 -] 2 - 50 50
Max. Time, End Semester ExamTheory) - NA End Semester ExamLab) - 2Hrs.
Prerequisite 1. N/A

Course Content

Unit | Module Content Hours
No. No.

Introduction to Critical Thinking:
* What isCritical Thinkingdt's role in problem solvin.
* The difference between a critical thinker and ome /¢ no.
1 » Barriers that prevent us from thinking criticz. S
Importance of Being Logical:
Key concepts of “Thinking fast and slo\- Logical fallacies &
Mistakes , we make when do not think “statistice
Patterns in Deductive Logic
* Hypothetical syllogisn- Categorical syllogisniSet theory
2 I concepts. 5
* Argument by elimination, based on maths, basedefinition.
« Evaluating deductive argumer— validity & soundnes.
Argumentation — Foundation of Critical Thinking
* Recognizing arguments and their structural compisng!
indicatorword:
3 * Analysis of argumen 5
» Categorical logi- VENN Diagrams to test logical “validit
* Propositional logi- Complex statements & argume
» Truth Table<to test validity of complex stateme
Inductive Reasoning
* The importance of inductive reasoning in hypothé&sssing,

4 I : ) 5
analytics, belief systern
» Evaluating the strength of an inductive argun LN
5 | Basic Probability Concept: 5 o
» Probability & frequency distributiol <
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* Important parameters & meast
» Bayesian probabilil

30Hr

RecommendedResources

1. Critical Thinking: ConceptuaPerspectives and Practical Guidel 1st
Edition, Kindle Editiorby Christopher P. DwygAuthor)

2. The Art of Problem Solving 101: Improve Your CrélcThinking anc
Decision Making Skills and Learn How to Solve Peyhk
Creatively Paperback — 17 Oct 20dpMichael Sloa (Author)

Text Books

1. “Thinking Fast and Slow- Daniel Kahneman Renguin Book:
Reference Books 2. “Critical Thinking— Students Introduction”Bassham, IrwinNardone,
Wallace—McGraw Hill

https://www.youtube.com/watch?v=FMt RIR JHo
https://www.youtube.com/watch?v=kaClycmx8NA
https://www.youtube.com/watch?v=gVhxvvpCglY

https://www.youtube.com/watch?v=9PsLktb7HTA

E-Resources

PwbdPE
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School of Engineering and Technoloc
Department of Mechanic Engineering

Year: B.Tech SemesterVIl
Course Introduction to Design of Experiments CourseCode: 17YMEAO7
Teaching
Scheme Continuous Internal Assessment (CIA EEnd ng?stel Total
(Hrs/\Week) xamination
L|T|P|C| CIA-1 | CIA-2 | CIA-3 | CIA4 Lab Theory Lab
- -2 - - - - - - 50 50
Max. Time, End Semester ExamTheory) - NA End Semester ExamLab) - 2Hrs.
Prerequisite N/A

Course Objectives

Understand the issues and princi of Design of Experiments (DO
Understad experimentation isprocess

List the guideline for designing experimel

Recognize th key historical figures in DC

Understad the Application Design of Experiments (DOE) tihgh Case Stu

B WIN|F

Course Content

Unit | Module Content Hours
No. No.

INTRODUCTION TO DOE:History of the Design of Experimer
1 I (DOE), Basic Principles of DO,Steps for Planning, Conducting a| 5
Analyzing an Experime.

REVIEW OF STATISTICS : Normal Distribution, Distribution @

2 l Sample Plan, Confidence Interval, Hypothesis Tg 5
FUNDAMENTALS OF EXPERIMENTAL DESIGN : Experiment

3 | Test Strategies, Need for Statistically Designegdemnents, Analysi 5
of Varianct, Basic Principles of Design, Terminology used i©B
Steps in Experimentation, Brainstorming, Causehect Analysis.

4 | TAGUCHI METHOD: Quality Loss Function, Taguchi Method, D( 5
using OR, Data Analysis from Taguchi Metl (Example Based

5 I Case Study (Application of DOE), Case Study{Application of DOE 10

30Hr
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Beyond the Syllabus
1. Introduction to RSM

Course Outcome
Students should able to

COo1 Understand the issues and principles of DesigmxpEEments (DOE

CO2 Understand experimentation is a pro

Cco3 List the guidelines for designing experime
CoO4 Recognize the kelyistorical figures in DOE

CO5 Understand the Application Design of Experiment®B) through Case Stu

RecommendedResources
1. Applied Design of Experiments and Taguchi Methog¥&bKrishnaiah,
P. Shahabudeen, PHI Publicat
Text Books 2. Design ancAnalysis of Experiments PaperbacR01zby Panneerselvam
R (Author)

1.Design and Analysis of Experiments, 8ed, (WSE, Paperback —
2013byDouglas C. Montgome (Author)

Reference Books 2. Design and Analysis of Experiments, Volume 2: Adweth Exjerimental
Design  (Wiley Series in  Probabilty and  Statisby Klaus
Hinkelmanr and Oscar Kempthorne | 27 May 200

https://www.youtube.com/watch?v=k3|UoOXYG3E
https://methods.sagepub.com/video/introduction-to-experimental-design
https://www.youtube.com/watch?v=gsD8V2 eZ0A
https://www.youtube.com/watch?v=JY6NCfiTReE

E-Resources

rONPE
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SANDIP

School of Engineering and Technoloc
Department of Mechanic Engineering

Year: B.Tech Semester VIl
Course :Project Stage | CourseCode:17YME712
Teaching
Scheme Continuous Internal Assessment (CIA EEnd S?mt?Ste' Total
(Hrs/\Week) xamination
L{T|P|C]| CIA-1 | CIA-2 | CIA-3 | CIA-4 Lab Theory Lab
-1 -16] 3 - - - - - - 10C 100
Max. Time, End Semester ExamTheory) - NA End Semester ExamLab) - 2Hrs.
Prerequisite All the concepts of Mechanical Engineerin

Guidelines for Project Stage -I

The candidate shall submit the synopsis of theeptojorkto the evaluation committee
the starting of forth year (Semes«VIll). It shall include the problem definition, Iit&ture
survey, the methodology for the project work

A report of the work shall be submitted at the efidsemester VII after approl by the
Guide and endorsement of the Head of Departmentillitbe assessed by the evaluat
committee appointed by the Head of the Departmiemtappropriateness, sufficiency
contents and offer suggestions if

The candidate shall prepare a it of about 2530 pages. The report typed on A4 sized pi
and bound in the prescribed format and shall bengtdd after approval by the Guide &
endorsement of the Head of Department. The reppies must be duly signed by the gu
and Head of depment (one copy for university, one copy for guaed one copy for th
candidate). Attendance of all students for all enéations scheduled in between for smc
conduction of this course is compuls

Note: Maximum two groups of four students group, shall work under one faculty mem
of department. The group of one student is striotiiyallowec

INSTRUCTIONS FOR PROJECT WRITING

Guidelines: -
It is important that the procedures listed belowchesfully followed by all the students

B.Tech. Mechanical Engineeril
1. Prepare Three Hard Bound Copies of your mamnuis

2. Limit your Dissertation report to — 30 pages (preferably)
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3. The footer must include the followin
University Name, B.Tech. Mechanical Engineer- Times NewRoman 10 pt. and central
aligned.
4. Page number as second line of footer, Times Reman 10 Pt, centrally aligne
5. Print the manuscript using
a) Letter quality computer printing
b) The main part of manuscript should be Times New &orh2 pt. with agnment -
justified.
c) Use 1.5 line spacing.
d) Entire report shall be oi- 7 chapters.

6. Use the paper siZ&5” x 11" or A4 (210 x 197 mm)Please follow the margins giv
below.

Margin Location Paper 8.5” x 11” Paper A4 (210 x 19°
mm)

Top 1” 25.4 mm

Left 1.5” 37 mm

Bottom 1.25” 32 mm

Right 1" 25.4 mm

7. All paragraphs will be 1.5 line spaced with & ditank line between each paragraph. E
paragraph will begin with without any indentati

8. Section titles should be bold with 14 typed in all capital letters and should be
aligned.

9. SubSection headings should be aligning at the lefvii2 pt, bold and Title Case (t
first letter of each word is to be capitalize

10. lllustrations (charts, drawings, photographgures) are to be in the text. Use o
illustrations really pertinent to the text. lllustions must be sharp, clear, black and wl
lllustrations downloaded from internet are not gtable.

a. lllustrations should not be more than two peyep

b. Figuwe No. and Title at bottom with 12

c. Legends below the title D pt

d. Leave proper margin in all sid

e. lllustrations as far as possible should nothmgcopied

11.Photographsif any should of glossy prini

12.UseSI system of units only

13Number the pageson the front side, centrally below the foo

14. Referencesshould be either in order as they appear in theigha in alphabetical ord:
by last name of first author
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15. Symbolsandnotationsif any should be included in nomernture section onl

16. Following will be the order of repc

i. Cover pageandFront pageas per the specimen on separate sheet

il. Certificate from the Institute as per the specimen on sepatagel

iii. Acknowledgements

iv. List of Figures

v. List of Tables

vi. Nomenclature

vii. Contents

viii. Abstract (A brief abstract of the report not more than 156rdg. The heading ¢
abstract i.e. word “Abstract” should be bold, TinlNemy Roman, 12 pt and should be type
the centre. The contents of alact should be typed on new line without space be
heading and contents. Try to include one or twaeseres each on motive, method, -
results and conclusions in Abstract along with Weyds (preferably

1 Introduction (2-3 pages) (TNF- 14 Bold)

1.1 Problem statement (TNR12)

1.2 Objectives

1.3 Scope

1.4 Methodology

1.5 Organization of Dissertatic

2 Literature Review (15-20 pages
Discuss the work done so far by researchers indibmain area and their significe
conclusions. No deriveins, figures, tables, graphs are expec

3 This chapter shall be based on your own simulatislork (Analytical/
Numerical/FEM/CFD) (840 pages

4 Concluding Remarks(1-2 pages
References

ANNEXURE (if any) (Put all mathematical derivatignSimuation program etc. ¢
Annexure)

17. All section headings and subheadings shoultlbgbered. For sections use numtl, 2,
3, ....and for subheadingk], 1.2, .... etc and section subheadirjg.1 2.1.2, ....etc.

18. Referencesshould be given in the body of the text and wetkad. No verbatim copy ¢
excessive text from only one or two referencesfigures and tables are taken from an

reference then indicate source of it. Please fotlosvfollowing procedure for referen: :

Reference Books
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Doan, T. G. and Krenchel, A. J., Engineered intax$ain fibre reinforced composites, -
ed., Shanghai University Press, China, 2003, pg-224.

Papers from Journal or Transactions

Jung, D. S. and RadermachBr, Transport properties and surface tensiorucé pnd mixel
refrigerantsASHRAE Trans, 1991, 97 (1), pp. 9- 98.

Bansal, P. K., Rupasinghe, A. S. and Jain, A. 8.eApirical correction for sizing capilla
tubes,Int. Journal of Refrigeration, 1996, 19 (8), pp.123-126.

Papers from Conference Proceeding

Colbourne, D. and Ritter, T. .Quantitative assessment of flammable refrigerants in room
air conditioners, Proc. of the Sixteenth International Compressogiieering Conferenc
and Ninth Intenational Refrigeration and Air Conditioning Cordace, Purdue Universit
West Lafayette, Indiana, USA, 2002, pp.— 40.

Reports, Handbooks etc.

United Nations Environmental Programme, ReporhefRefrigeration, Air Conditioning ar
Heat Pumps, Tanical Option Committee, 2002, Assessn- 2002.

ASHRAE Handbook: Refrigeration, 1994 (Chapter

Patent
Patent No., Country (in parenthesis), date of apfibn, title, year

Internet

www.(Site) [Give full length URL
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