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Specialization: Thermal Engineering

PROGRAM OBJECTIVES

I. To enhance professional skills to meet global standards with ethical

responsibility

III. To develop ability among the students to design, develop, analyze, test and

implement industrial sYstem.

m. To inculcate the student lifelong leaming, skill development and leadership

qualities.

IV. To develop ability of research and innovations'

PROGRAM OUTCOMES (POs)

pol: Ability to independently carry out research /investigation and development

work to solve Practical Problems

po2: Ability to write and present a substantial technical report/document

po3: students should be able to demonstrate a degree of mastery over the area

asperthespecializationoftheprogram.Themasteryshouldbeatalevel
higier than the requirements in the appropriate bachelor program

PO4: Ability to identify and provide feasible solution to the problems pertaining

to thermal engineering sYstems

PO5: Ability to apply and use modem tools in the area of thermal engineering

V
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Department of Mechanical
Equivalence Scheme

Pro ramme Name:-M.Tech Thermal En neertn
Crcd itCrcdit Course code with Name of course (new)Sr, No. Course code with Name of course(old)

MEP33I B Finite Element Method4sltPl02 Advanced Mathematics
I

Thermodynamics and Combustion.1 MEPI32Advanced Thermodynamics') MEP IO I

JAdvanced Heat Transfer.l MEPI3I3 MEP I03 Advanced Heat Transfer

2SHP22I Research MethodologyM EP I04 Research Methodologl-4
Lab Practice-l.1 MEPI]55 MEP I05 Lab Practicel

2Seminar-lI MEP I J6MEPI06 Senrinar-l6
Advanced I C enginesI MEPI34BSpark Ignition Engine7 MEPIOTA
Refrigeration & CryogenicsMEP233.1Advanced refrigerationMEP IOTB

MEP]3 IB Finite Element Method4MEP IOTC Finite Element Method9
MEP23I Design of Solar and Wind System1MEP2OI Modern Energy Sourcesl0

Energy Conservation and
Man nt

MEP IJ4A
1Energy Conservation And

Power Plant EconomicsMEP2O2
lt

Advanced I C enginesMEP IJ4B{MEP2O4A Compression Ignition Enginet2
MEP33 1C Air Conditioning System Design.lAdvanced air conditioningl3 MEP2O4B

MEP23,1B Computational Fluid Dynarnics1
I4

MEP2O4C

Gas TurbineMEP2J4AIMEP2O5A Gas Turbinel5
Refrigeration & Cryogenics1 MEP2]JCryogenicsMEP205Bl6
Design of Heat ExchangersMEP234C1MEP2O5C Heat Exchanger Design17.
Lab I)ractice-llMEP2]5ILab Practice-llMEP2O6

2Seminar-llI MEP236Seminar-llMEP2O7l9
Advanced Fluid DynamicsMEPIJ]IFluid DvnamicsMEP208

t0Dissertation Phase-lMEP332IODissertation Phase-l and

Seminar21.
MEP3O1

t6Dissertation Phase-llMEP43Ii0Dissertation Phase-llM EP.lO I22
N uclear EngineeringMEP I34CNo eq u ivalence

Stearn EngineeringMEP2]2No equivalence

nrentE tui

'l-hermal Managcment ofMEP33IANo equivalcncc
25

Open ElectiveSHP32INo equivalence26.
0Audit CourseSHP I2INo cq u ivalencc27.

\

I

Computational Fluid
Dynamics

t8.

-20.

21.

Electronic Cooling



Department of Mechanical Engineering
Eq uivalence Scheme for azline courses

l'rogramme Name:-M.Tech. Thcrmal Engineering

Course
Code

Name of the Coursc Credits
Eouivalent NPTEL/NI Course of duration l2-
l,fiveck antl covering 80Yo co urse contents / Virtual

l,rh link for lah course
Credits Course Starting date

Semcster - |
MDPI3I Advanced Heat

Transfcr
MEPI32 Thermodynamics

and Comhustion
3

MEP I33 Advanccd Fluid
Dynamics

MEPI34 Elective I

MEP I35 Lab Practice-l l. Remote Triggered Vinual Lab on Automotive
Systems. IIT Kharagpur
Link lbr the course:
httD://vl iitksD.ernet in/nvlasl#

2. Virtual Combustion and Atomization Laboratory,
IIT Kanpur
Link lbr the course:httos://vcal.
iitk.vlabs.ac.in,/trome.html

3. Shakshat Virtual Lab on Thermal and Fluid
Sciences. IIT Guwahati
Link Ibr the course: httDs://mfts-ii ts.vlabs.ac.in/

Experiments to be
scheduled on thc ll'l'
Kharagpur, Kanpur.
Cuwahati portal after
registration and as p€r
the slots availahle.

MEP I36 Seminar-l
SIIPI2] Audit Course 0

Semcslcr - Ill
MEP33I Elective-lll*
SHP32I Open Elcctive*
MEP332 Disscrtalion Phase-l t0

V



MIPI3 I ADVANCED HIiA'I''TITANSFEII

Teaching Scheme: 03 L Total= 03
Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs.30 min,

Crcdit:03
Total Marks: 100

Boiling, Condensation and Heat pipes: Pool boiling and convective boiling. Film condensation

and drop-wise condensation. Transpiration cooling, Ablation. Classification, construction and

applications of heat pipe.

Radiation: Fundamentals, Radiation shape factor, Heat exchange between non-black bodies

using network approach, Enclosure analysis. Radiation shields, gas radiation, radiation network

for an absorbing and transmitting medium, Effect of radiation on temperature measurement.

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

MEPI3l.l Solve lD and 2D steady and unsteady state heat conduction problems by utilizing

analytical, graphical, numerical and chart solution

atr

Course Objectives:

I. To apply appropriate governing equation and boundary conditions to solve lD,2D steady
and unsteady state conduction problems

ll. To identify the non-dimensional parameters and their significance in the forced and free
convection

III. To employ proper analogy and empirical correlations for solving convection problems

IV. To describe phenomenon and mechanisms in condensation, boiling, transpiration cooling
and ablation heat transfer

V. To interpret the physical mechanism in heat pipes

VI. To analyze the role ofgases as participants in exchange process

Course Contents:

Steady state conduction: Basics of heat transfer, General heat conduction equationin

rectangular, cylindrical and spherical co-ordinate systems, One dimensional steady state

conduction with and without heat generation, Variable thermal conductivity, Critical radius of
insulation. Fins of non-uniform cross section. Two dimensional heat conduction, analyical, and

graphical methods, Conduction shape factor. lntroduction to finite difference numerical solution.

Unsteady state heat conduction: Lumped capacitance, Infinite plate of finite thickness, Semi-

infinite solid, Applicability of Heisler and Crober charts.

Convection heat transfer: Forced convection, Conservation equations, Integral and analyical

solutions, Boundary layer analogies, Internal and external flows, Laminar and turbulent flows,

Flow across cylinders and tube banks, Empirical solutions.

Free convection: Governing equations, Laminar and turbulent flows, Analytical and empirical

solutions. Combined free and forced convection.



MEPr3l.2
MEPl3l.3

Evaluate the performance offins having non-uniform cross section
Make use of non-dimensional parameters and empirical correlations to analyse
convection heat transfer in external and internal, forced and free convection
Determine heat transfer coefficient in condensation and boiling phenomena and
illustrate the physical mechanism involved in heat pipes
Estimate the radiative heat exchange between surfaces

MEPl3l.4

l\r raPt 3l.5

Text Books:

l. J.P. Holman, "Heat Transfer", McGraw Hill Book Company, Newyork, 1990
2. Incropera and Dewitt, "Fundamentars of Heat and Mass Transfer", John wirey and Sons,

NewYork,2000.

References Books:

I . Frank Kreith, "Principles of Heat Transfer", Harper and Row publishers, New york, 1973.2. D.Q. Kern "Process Heat Transfer',, Tata McGraw Hill publishing Company Ltd., New
Delh i. I 975.

lu.qta and Prakash, "Engineering Heat Transfer", New chand and Bros, Roorkee (u.p.)
India, 1996.
R.C. Sachdeva "Fundamentals of Engineering Heat and Mass Transfer,,, New Age
International, 201 7.
C. P. Kothandaraman and S.subramanyam, ,,Heat and Mass Transfer Data Book", Nerv Age
International-2014

6. J.A. Adams alg D E. Roger, "Computer Aided Heat Transfer Anarysis",Tata Mccraw Hill
Publication, 1997

7. [uy. and crawford, "convective Heat andMass Transfer',, Tata Mccraw Hilr
Publication,l998

8. S.W. Chi,"Heat Pipe Theory and Application,', ,springer Link publication, t 99g
\,
Y

3

4

5



NIEPI32 THERNIODYNAMICS AND COMBUSTION

'I'eaching Scheme: 03 L Total= 03
Evaluation Schemc: 30 MSE + l0 TA + 60 ESE
Dur:rtion of ESE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Course Objectives:

I. To develop methodical problem solving approach about Entropy, Availability and
lrreversibility

II. To describe phenomenon ofTransient flow analysis
IIl. To identifu proper thermodynamic correlations emphasize on real gas behavior and

reacting mixtures
lV. To establish appropriate thermo-chemical correlations on combustion and their

significance

Course Contents:

- First law and State postulates, Second law and Entropy, Availability and lrreversibility,

Transient flow analysis

- Nonreactive ideal gas mixtures, P-V-T behavior of Real Gases and Real Gas Mixture

- Generalized Thermodynamic Relationships

- Combustion and Thermo-chemistry, Second law analysis of reacting mixtures,

Availability analysis of reacting mixtures, Chemical Equilibrium

- Statistical Thermodynamics, Statistical interpretations offirst and second law and Entropy

- Third law of Thermodynamics, Nerst heat theorem

Text Books:

l. Cengel, "Thermodynamics", Tata-McGraw HillCo., New Delhi, 1980.

2. Van Wylen& Sonntag, "Thermodynamics" . John Wiley and Sons lnc., USA.

3. Holman, "Thermodynamics" McGraw Hill Inc., New York,2002

4. Rao Y.V.C., "Postulational and Statistical Thermodynamics", Allied Publishers Inc, 1994

Reference Books:

I. Howell and Dedcius, "Fundamentals of Engineering Thermodynamics", McGraw Hill Inc.,

USA
2. Johns and Hawkings, "Engineering Thermodynamics", John Wiley and Sons lnc, USA, 2004
3. Fairs V.M. and Simmang, "Thernrodynam ics" Mactnillan Publishing Co. Inc. USA

Coursc Outcomes: At the end ofthe course student will be able to:

MDPl32.l Solve the methodical problems on Entropy, Availability and Ireversibility
MEPl32.2 Analyze the Transient flow analysis of thermodynamic systems
MEPl32.3 Justify the thermodynamic correlations on real gas behavior and reacting mixtures
MEPl32.4 Evaluate the thermodynamic properties using empirical correlations on combustion

and chemical equilibrium

2J



]\IEPI33 ADVANCEI) FLUID DYNANIICS

Tcaching Schcme: 03 L Total:03
Evaluation Scheme: 30 MSE + 10 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Course Objectives:

I. To understand the fluid flow concept
ll. To Identify the fundamental kinematics ofa fluid element
IIl. To State the conservation principles of mass, linear momentum, and energy for fluid flow
IV. To Apply the basic applied-mathematical tools that support fluid dynamics

Course Contents:

Governing equations in Fluid Dynamics: Derivation of Continuity and Momentum equations
using integral and differential approach, dimensionless form of governing equations, special
fonrs of governing equations, integral quantities

Exact Solutions of Navier-Stokes Equations: Fully developed flows, parallel flow in straight
channel, Couette flow, Creeping flows

Potential Flow: Kelvin's theorem, Irrotational flow, Stream function-vorticity approach,

Laminar Boundary layers: Boundary layer equations, flow over flat plate, Momentum integral
equation for boundary layer, approximate solution methodology for boundary layer equations

Turbulent Flow: Characteristics of turbulent flow, laminar turbulent transition, time mean
motion and fluctuations, derivation of governing equations for turbulent flow, shear stress
models, un iversal velocity distribution

Expcrimcntal Techniques: Role of experiments in fluid, layout of fluid flow experiments,
sources of error in experiments, data analysis, design of experiments, review of probes and
transducers, Introduction to Hot wire Anemometry, Laser Doppler Velocimetry and particle
Image Velocimetry

Tcxt Books:

l. Muralidhar and Biswas, "Advanced Engineering Fluid Mechanics", Alpha Science
International, 2005

2. [rs'in Shames, "Mechanics of Fluids", McGraw Hill,2003
3. Fox R.W., McDonald A.T, "Introduction to Fluid Mechanics", John Wiley and Sons Inc,

1985
4. Pijush K. Kundu, Ira M Kohen and David R. Dawaling, "Fluid Mechanics", Fifth Edition,

lnnq

Reference Books:

l. Cengel, Y.A. and J.M. Cimbala, "Fluid Mechanics", McGraw-Hill, Boston, MA
2. Schlichting, H., "Boundary Layer Theory", McGrar.v-Hill,.

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

MEPI33.1 Understand and define the fluid flow problems along with range of governing
parameters

\



MEP133.2
MEPl13.3
MEPl33.,l

Take up the fluid flow problems of industrial base.

Devise the experiments in the field of fluid mechanics.
Understand the flow patterns and differentiate between the flow regimes and its
effects.

r/
\-''-



ELECTIVE-I
MEP I34(A) ENERGY CONSERVATION AND MANAGEMENT

Teaching Schcme: 03 L Total = 03
Evaluati-on Scheme: 30 MSf + t0 TA + 60 ESE ,r,", ,11,X'lr8t0Duration of ESE: 2 hrs. 30 min.

Course Objectives:

I To utilise data ofenergy to frame strategy.

.ll To plan energy supply on short term, ,iJ-t.., and long term basisIII' To ensure adequate suppry of various forms of seco-ndary (usabre) energy to variousconsumers in the a ocated geographicar zone with minimum 
"o.t uil 

-.irirr,n
environmental pollution and to regulaie energy flowIV To serect optimum energy forms fo, 

"on.urliion and to optimize energy consumption ofeach form of energy for reducing .ne.gy .ost, and for improving p.iir"iriry,'r.r#".a
of living and environment

Course Contents:

Introduction - The energy market, energy scenario, planning, utilization paftern and futurestrategy' Importance of energy managemenr ,Energy consumption in erectric motor,
illumination, compressors ,pumps, cooling towers, fans jlo*"rr, generating set run by diesel
engine

Energy Auditing- Energy auditing methodology and analysis
Enerry Economics - Energy economics and cost calculations
Enerry conservation-Energy conservation in industries, Cogeneration, combined heating andpower systems, different mechanical systems
Relevant standards & Iaws- Energy Relevant intemational standards and laws
Text Books:

l L C witre, p.S. Schmidt, DRBrown, "rndustriar Energy Management and utirization,,Hemispherical publication, I 9gg.
2. Callaghan "Energy Conservation,'.
3. D.A. Reeg, "lndustrial Energy Conservation.,, pergamon press, I9g0.
1. J -L _?o),ent "Thermal Energy Recovery" Wif 

"y, 
f"eSO. 

'

5. L.J. Nagrarh. "systems Modeling and enalysis;,, Tata McGraw Hill. 1982
Reference Books:

I W.C Turner, "Energy Management Handbook ,., Wiley, New york, 19g2.2. I.G.C. Dryden, .,The Efficieni Use of Energy.,, fi*,",.i,oi n-, London, 19g2.3. R. Loftnen, Van Nosrrarid Reinhold C ..Eriergy HuraUootl:, f SZS.4. TERI Pu blications.

Course Outcomes: At the end ofthe course: The Students will be able to:

YHll1l I Discuss the importance of energy and frame the strategy
MEPl34A.2 Anaryze energy consumption if erectricar and mechanicar utiritv

\ r\.,' V



MEPl34.{3 Select the methods of energy audit of electrical utilities. mechanical utilities in
industry.

MEPl34A.4 Plan energy conservation solutions

V



MEPl34 (B) ADVANCED rC ENGINE

Teaching Scheme: 03 L Total :03
Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
Duration of llSE: 2 hrs, 30 min.

Credit:03
Total Marks: 100

Course Obiectives:

[. To understand the underlying principles ofoperation of IC Engines components and
combustion phenomenon ofSI and CI engines

II. To provide knowledge on pollutant formation, control, alternate fuel etc_III. To Study Modern Trend in IC Engine

Course Contcnts:

spark lgnition Engines: Mixture requirements - Fuel injection systems - Monopoint,
Multipoint & Direct injection - Stages of combustion - Normal and Abnormal combustion -
Knock - Factors affecting knock - combustion chambers. performance characterises

comprcssion Ignition Engines: Diesel Fuel Injection systems - Stages of combustion -
Knocking - Factors affecting knock - Direct and Indirect injection systems - combustion
chambers * Fuel Spray behaviour - spray structure and spray penetration - Air motion -
lntroduction to Turbo charging. Performance Characterises

Pollutant Formation And Control: pollutant - Sources - Formation of carbon Monoxide,
Unburnt hydrocarbon, oxides of Nitrogen, Smoke and particulate matter - Methods of
controlling Emissions - Catalyic converters, Selective Catalytic Reduction and particulate Traps
- Methods of measurement - Emission norms and Driving cycles

Alternative Fuels: Alcohor, Hydrogen, compressed Natural Gas, Liquefied petroleum cas and
Bio Diesel - Properties, Suitability, Merits and Demerits - Engine Modifications.

Recent Trcnds: Air assisted combustion, Homogeneous charge compression ignition engines -
variable Gcometry turbochargers - common Rail Direct Injection Systems - Hybrid ilectric
Vehicles -Nox Adsorbers - Onboard Diagnostics

Text Books:

l. Hayvood. "1.C. Engines", McGraw Hill.
2. v Ganeshan, "Internal combustion Engines", Tata McGraw HiI, New Derhi, I996.

Reference Books:

l. RamosJ(1989) Intemal Combustion Engine Modering. Hemisphere pubrishing company2. C. D. Rakopoulos and E. G. Giakoumis, ..Diesel Engine Transient
3. Operation Principles ofOperation and Simulation Analysis,,, Springer, 2009.4. P.A. Lakshm inarayanan and Y. v. Aghav, " Modering Dieser bo.-urrtion,, Springer, 20 r05. Bernard challen and RodicaBaranescu, "Diesel Engini Reference Book,, Butterworth-

Heinemann. 1999.



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

MEPl34B.1 Analyse the effect of various operating variables on engine performance
MEP134B.2 Evaluate performance analysis of IC engine and justify the suitability of lC engine

for different application
MEPI348,3 Understand the conventional and unconventional fuels for IC engine and effect of

emission formation and its control.
MEP134B.4 Develop the knowledge of technological advancements of I.C Engine

t. lL.''

\



MEPI J4(C) NTICLEAR ENGINEERING

Teaching Scheme: 03 L Total:03
Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
Duration ot ESE: 2 hrs. J0 min.

Cou rse Objectives:

I. To understand the reactor physics
II. To understand the reprocessing ofnuclear fuels.IIL To learn reactor kinetics and control
IV. To leam about the waste disposal and radiation protection.

Course Contents:

Basics of nuclear fission and power from fission: Radioactivity, nuclear reactions, cross
sections, nuclear fission, power from fission, conversion and breeding
Neutron transpoft and diffusion: Neutron transport equation, diffusion theory approximation,
Fick's law, solutions to diffusion equation for point source, planar source, etc., energy loss in
elastic collisions, neutron slowing down
Multi group, murti region diffusion equation, concept of criticarity: Sorution of multi group
diffusion equations in one region and murti-region reactors, concept of criticarity of thermal
reactors

Reactor kinetics and contror: Derivation ofpoint kinerics equations, in hour equation, sorutions
for simple cases ofreactivity additions, fission product poison, reactivity coefficients
Heat removal from r€actor core: Sorution of heat transfer equation in reactor core, temperature
d istribution, critical heat flux
Reactor safcty' radiation protccrion: Reactor safety phirosophy, defence in depth, units of
radioactivity exposure, radiation protection standards

Text Books:

l lntroduction_to Nucrear Engineering (3rd Edition) by John R. Lamarsh, Anthony J.Barrata,
Prentice Hall, (2001) 2.

2 lntroduction to Nucrear Reactor Theory. by John R.Lamarsh, Addison-wes rey, 1966.
Reference Books:

l Nuclear Reactor Anarvsis. by James J. Duderstadt and Lewis J. Hamirton, John wirey(r976)
Course Outcomes: At the end ofthe course student will be able to:
MEPl34c.l Acquire insight about the_basic concepts and processes taking prace inside a nucrear

reactor, such as nuclear fission, neutron production, scattering, diffusion, stowing
down and absorption

MEPI34C.2 Perceive with the concepts of reactor criticarity, the rerationship between thedimension and fissile material concentration in a ciitical geonretry
MEPl34c.3 Understand, time dependent (transient) behavior of po-wer reactor in non_steady

state operation and the means to control the reactor

Credit:03
Total Marks: 100



MEP134C.4 Familiar with the concepts of heat removal from reactor core, reactor safety and
radiation protection.

/L(



N,IEP I35 I,AB PRACTICE.I

Teaching Scheme: 04P = Total 04
Evaluation Scheme: 50 ICA + 50 ESE

Credit:02
Total Marks: 100

Course Objectives:

I. To acquire knowledge ofexperimental methods and their applications
II. To get insight into design, simulation and programming tools
III. To apply experimental and modem advanced techniques to solve practical problems

Contents:

Laboratory Practice shall constitute laboratory experiments, design, simulation, programming
assignments, industrial visits with reports and its outcome erc. The tutorials and experiments
shall decided by the course teachers of the Program Core Courses (PCC) namely Advanced
Heat Transfer, Thermodynamics and Combustion, Advanced Fluid Dynamics and Elective I
Course of Advanced IC Engines.

List of Tutorials and Experiments:

The students shallperform minimum of(8) experiments based on the following courses:

MEPl3l Advanced Heat Transfer
MEPl32 ThermodynamicsandCombustion
MEP 133 Advanced Fluid Dynamics
MEPl34 B Advanced IC engines

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

MEPl35.l Formulate problems, perform experimental investigations, interpret and analyze the
data using modem mathematical and scientific methods.

MEPl35.2 Identify and interpret the effect of various parameters on the system performance
and correlate these parameters

MEPl35.3 Provide feasible solutions to the real problems faced by the industry and research
organizations



N{RPI36 SEMINAII-I

Teaching Scheme : 0,1 P = Total 04
Evaluation Scheme: 50 ICA

Course 0bjectives:

I. To Promote and develop effective communication and presentation skills
ll. To utilize technical resources
lll. To identify, evaluate and synthesize information from a range of sources to enhance

knowledge of current developments in the field of production engineering

IV. To engage in continuous education, training and research, and take control of their own

learning and development

Course Contents:

Topic of the seminar shall be a general topic. Evaluation would be done by three member

committee based on seminar report and a presentation. Evaluation would be based on the

seminar report submitted by the student and on the presentation made by him.

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

MEPI36.1 Collect and review the relevant literature from various sources

MEPl36,2 Explore development in the topic of interest and inculcate self-learning

MEPf 36.3 Write technical report and give presentation

MEPl36.4 Demonstrate ethical and professional attitude

Credit : 02
Total Marks: 50



AUDIT COUIISE

Course objectives:

I. Understand that how to improve your writing skils and rever ofreadabilityII. Learn about what to write in each section
III. Understand the skills needed when writing a Title

Course Contcnts:

' Planning and Preparation, word order, Breaking up long sentences, Structuring paragraphs
and Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and
vagueness

' Clarifying who Did what, Highrighting your Findings, Hedging 4 and criticising,
Paraphrasing and Plagiarism, Sections ofa paper, Abstracts. lntroduction

' Revierv of the Literature, Methods, Resurts, Discussion, concrusions, the Final check.
' Key skills are needed when writing a Titre, key ski[s are needed when writing an Abstract,

key skills are needed when writing an Introduction, skils needed when writin! a Review of
the I- iterature

' Skills are needed when writing the Methods, skills needed when 4 writing the Results, skifls
are needed when writing the Discussion, skiUs are needed when writing the concrusionso Useful phrases, how to ensure paper is as good as it could possibly be the first- time
submission

Suggested reading:

l _Goldbort 
R (2006) writing for S-1ence, yare University press (available on Googre Books)2 Day R (2006) How to write and pubrish a Scientific paper, cambridge uniu"rsit"y e.es. '3. Highman N ( 1998), Handbook of writing for the Mathlmatical Sciences, SIAM. Highman,s

book .

4 Adrian wall work , Engrish for writing Research papers, Springer New york DordrechtHeidelberg London, 201 I

Course Outcomes: After complelion of the course, the student will be able to:
MEP12lA.l Write plan and research paper

SHPI2I (A) ENGLISH FOR RESEARCH PAPER WRITING
Teaching Scheme: 00 L = Total 00
Evaluation Scheme:60 ESE Credit: oo

Total Marks: 60

\



SHP121 (B) DISASTtrR MANAGEMENT

Teaching Scheme: 00 L = Total 00
Evaluation Scheme: 60 ESE

Credit:00
Total Marks: 60

Course 0bjectives:

I. Learn to demonstrate a critical understanding of key concepts in disaster risk reduction
and humanitarian response.

ll. Critically evaluate disaster risk reduction and humanitarian response policy and practice
from multiple perspectives.

III. Develop an understanding of standards ofhumanitarian response and practical relevance
in specific types ofdisasters and conflict situations.

IV. Critically understand the strengths and weaknesses of disaster management approaches,

planning and programming in different countries, particularly their home country or the
countries they work in

Course Contents:

o Introduction Disaster: Definition, F-actors and Significance; Difference between Hazard and

Disaster; Natural and Manmade Disasters: Difference, Nature, Types and Magnitude.

. Repercussions of Disasters and Hazards: Economic Damage, Loss of Human and Animal

Life, Destruction of Ecosystem.

o Natural Disasters: Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And

Famines, Landslides And Avalanches, Man-made disaster: Nuclear Reactor Meltdown,

lndustrial Accidents, Oil Slicks And Spills, Outbreaks Of Disease And Epidemics, War And

Conflicts.
o Disaster Prone Areas In India Study Of Seismic Zones; Areas Prone To Floods And

Droughts, Landslides And Avalanches; Areas Prone To Cyclonic And Coastal Hazards With

Special Reference To Tsunami; Post-Disaster Diseases And Epidemics

. Disaster Preparedness And Management Preparedness: Monitoring Of Phenomena

Triggering A Disaster Or Hazardl Evaluation Of Risk: Application Of Remote Sensing. Data

From Meteorological And Other Agencies, Media Reports: Governmental And Community

Preparedness.

o Risk Assessment - Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global

and National Disaster Risk Situation. Techniques of Risk Assessment, Global Co-Operation

in Risk Assessment and Warning, People's Participation in Risk Assessment. Strategies for

Survival.

o Disaster Mitigation Meaning. Concept and Strategies of Disaster Mitigation, Emerging

Trends in Mitigation. Structural Mitigation and Non-Structural Mitigation, Programs of
Disaster Mitigation in lndia.

Suggested reading:

tl,



l. R. Nishith, Singh AK, ..Disaster Management in India: Perspectives, issues and strategies

New Royal book ComPanY.
2. Sahni, Pirdeep et.al. (Eds.),Disaster Mitigation Experiences and Reflections, Prentice Hall

Of India, New Delhi.
3. Goel S. L., Disaster Administration And Management Text And Case Studies, Deep & Deep

Publication Pvt. Ltd.. New Delhi

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

MEPl2lB.l Apply concept of disaster management



sHPl2l (c) SANSKRIT FOR TECHNICAL KNOWLEDGE

Teaching Schemc: 00 L = Total 00
Evaluation Scheme: 60 ESE

Credit:00
Total Marks: 60

Course Objectives:

I. To get a working knowledge in illustrious Sanskrit, the scientific language in the world
II. Leaming of Sanskrit to improve brain lunctioning
lll. Learning of Sanskrit to develop the logic in mathematics, science & other subjects

enhancing the memory power.
IV. The engineering scholars equipped with Sanskrit will be able to explore the huge

knorvled ge from ancient literature

Course Contents:

. Alphabets in Sanskrit, Past/PresenVFuture Tense, Simple Sentences

. Order, Introduction ofroots Technical information about Sanskrit Literature
o Technical concepts of Engineering-Electrical, Mechanical, Architecture, Mathematics

Suggested reading:

l. "Abhyaspustakam" - Dr.Vishwas, Samskrita-Bharti Publication, New Delhi.
2. "Teach Yourself Sanskrit" Prathama Deeksha-VempatiKutumbshastri, Rashtriya

Sanskrit Sansthanam, New Delhi Publication.
3. "lndia's Glorious Scientific Tradition" Suresh Soni, Ocean books (P) Ltd., New Delhi.

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

MEPI2lC,l Understanding basic Sanskrit language
MEPI21C.2 Ancient Sanskrit literature about science & technology can be understood
MEPl2lC.3 Being a logical language will help to develop logic in students

U



SHPI2l (D) VALUE EDUCATION

Teaching Scheme: 00 L = Total 00

Evaluation Schcme: 60 ESE

Course Objectives:

I. Understand value ofeducation and self- development

II. lmbibe good values in students

tii. l"iii" it orra rtnow about the importance ofcharacter

Course Contents:

. Values and self-development - Social values and individual attitudes Work ethics' Indian

visionofhumanism.tvtoralandnon-moralvaluation.Standardsandprinciples'Value
judgements o^r. --r:-n^a cnnfidence

. lmportance of cultivation of values' Sense of duty Devotion' Self-reliance' Confidencu'

Concentration, Trutt'futness, Cleanliness' Honesty' Humanity' Power of faith' National

Unity. Patriotism' Love for nature 'Discipline
. personality and Behavior D"u"lop*.ni - Soul and Scientific attitude. Positive Thinking'

Inregrity and discipline Punctuality' Love and Kindness Avoid fault Thinking Free

from anger, Olgnity oftaUour' Universal brotherhood and religious t:'":il* 
l::^1::::1'l:O

Happiness Vs suffering, lovl for truth Aware of self-destructive habits' Association and

Cooperation. Doing best for saving nature

. Character and Competence i ffofi tooLt vs Blind faith' Self-management and Good health'

Science of reinca-ution. eqruliil,, Nonviolence, Humility, Role of women All religions and

Samemessage.MindyourMind,.self-control.Honesty,studyingeffectively

Suggested reading:

l.Chakroborty,S.K."ValuesandEthicsfororganizationsTheoryandpractice"'Oxford
Un iversitY Press, New Delhi

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

Apply knowledge of self-development

t-earn the importance of Human values

Develop the overall PersonalitY

Credit:00
Total Marks: 60

NIEPI2ID.l
MEP I2 I D.2

MEPI2ID.3



SHPI2I (I') PEDAGOGY STUDIES

Tcaching Scheme: 00 L = Total 00
Evaluation Scheme: 60 ESE

Crcdit:00
Total Marks: 60

Course Objectives:

I. Review existing evidence on the review topic to inform programme design and policy
making undertaken by the DflD, other agencies and researchers.

II. Identify critical evidence gaps to guide the development.

Course Contents:

. Introduction and Methodology: Aims and rationale, Policy background, Conceptual

framework terminology Theories of learning, Curriculum, Teacher education. Conceptual

framework, Research questions. Overview of methodology and Searching.

o Thematic overview: Pedagogical practices are being used by teachers in formal and informal

classrooms in developing countries. Curriculum. Teacher education.

o Evidence on the effectiveness of pedagogical practices Methodology for the in depth stage:

quality assessment of included studies. How can teacher education (curriculum and

practicum) and the school curriculum and guidance materials best support effective

pedagogy? Theory of change. Strength and nature of the body of evidence for effective

pedagogical practices. Pedagogic theory and pedagogical approaches. Teachers'attitudes and

beliels and Pedagogic strategies.

o Professional development: alignment with classroom practices and follow-up support Peer

support from the head teacher and the community. Curriculum and assessment. Barriers to

learning: limited resources and large class sizes

. Research gaps and future directions Research design Contexts Pedagogy Teacher education

Curriculum and assessment Dissemination and research impact.

Suggested reading:

Ackers J, Hardman F (2001) Classroom interaction in Kenyan primary schools, Compare,
3t (2):245-261.
Agrawal M (2004) curricular reform in schools: The importance ofl evaluation, Journal of
Curriculum Studies, 36 (3): 361-379.
Akyeampong K (2003) Teacher training in Ghana - does it count? Multi-site teacher

education research project (MUSTER) country report l. London: DFID.
Akyeampong K, Lussier K, Pryor J, Westbrook J (2013) Improving teaching and leaming
of basic maths and reading in Africa: Does teacher preparation count? International
Journal Educational Development, 33 (3): 272-282.
Alexander RJ (2001) Culture and pedagogy: International comparisons in primary

education. Oxford and Boston: Blackwell.

Chavan M (2003) Read India: A mass scale, rapid, 'learning to read' campaign
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Course outcomes: After completion ofthe course, the student will be able to:

Mf,Pl2lE.l Understand what pedagogical practices are being used by teachers in formal and

informal classrooms in developing countries?

MEp12lE.2 Understand what is the evidence on the effectiveness of these pedagogical

practices, in what conditions, and with what population of learners?

MEPl2lE.3 Understand how can teacher education (curriculum and practicum) and the school

curriculum and guidance materials best support effective pedagogy?

Y



STIPI2I (F) STITESS NIANAGENIENT BY YOGA

Teaching Schemc: 00 L = Total 00
Evaluation Scheme: 60 ESE

Credit:00
Total Marks: 60

Course Objectives:

I. To achieve overall health of bodv and mind
II. To overcorne stress

Course Contents:

o Definitions of Eight parts ofyog. ( Ashtanga )
. Yam and Niyam.
o Do's and Don't's in life.

i) Ahinsa, satya, astheya, bramhacharya and aparigraha
ii) Shaucha, santosh, tapa, swadhyay, ishwarpranidhan

o Asan and Pranayam
o Various yog poses and their benefits for mind & body
. Regularization ofbreathing techniques and its effects-
. Types of pranayama

Suggested reading:

l. 'Yogic Asanas for Group Tarining-Part-1" : Janardan Swami Yogabhyasi Mandal,
Nagpur

2. "Rajayoga or conquering the lnternal Nature" by Swami Vivekananda, Advaita Ashrama
(Publ ication Department), Kolkata

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

MEPI2lF.l Develop healthy mind in a healthy body thus improving social health also
MEPI2lF.2 Improve efficiency

'l /
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SHPI2I (G) PERSONALITY DEVF]LOPMENT THROUGH LIFE f,NLIGHTENMENT
SKILLS

Teaching Schemc: 00 L = Total00
Evalua lion Schcme: 60 ESE Credit:00

Total Marks: 60

Course Objectives:

.l To learn to achieve the highest goal haooilv

,li I: n:?H i[::r,ffijnt.f'l' ['".1,,r personaritv and derermination

Course Contcnts:

. Neetisatakam_Holistic development of personality. Verses- 19,20,21,22 (wisdom)
o Verses- 29,31 ,32 (pride & heroism). Verses- 26.2g,63,65 (virtue)
o Verses- 52,53,59 (dont,s)
. Verses- 71.?3,7 5.7g (do,sl
o Approach to day to day work and duties. shrimad Bhagwad Geeta. Chapter 02 _ Verses 41,47,4g,
. Chapter 03 _ Verses 13,21, 27,35, Chapter 6_Verses 5,13,t7, 23, 35o Chapter I8 _ Verses 45,46,4g.
. Statements ofbasic knowledge. Shrimad Bhagwad Geeta:o Chapter 2 _ Verses 56, 62, 6go Chaprer l2 _Verses 13,14, 15,I6,17, lg. Personality of Role model. Shrimad Bhagwad Geeta:o Chapter 2 -Verses 17,
. Chapter 3 -Verses 36,37,42,
. Chapter 4 _Verses lg, 3g,39
o Chapterl8 - Verses 37,3g,63

Suggested reading;

' 
"B:ilI*X1i?:1-:,'j"" bv Swam i SwarupanandaA dvaita A shram ( pub 

I ication
2. Bhartrihari,s Three Satakam

Sansthanam, New Delhi. 
(Niti_sringar_vairagya) by p.Copinath, Rashtriya Sanskrit

course outcomes: After compretion of the course, the student wi[ be abre to:MEPI2tG.l Study ol Shrimad-Bhagwad_Geeta will helopersonaliry and achieve the highest goal in life 
the student in developing his

MEPI2IG'2 
ilHlil: 

who has studied c1"," i,irr'r""aiie nation and mankind to peace and

Y V



MEPl2lG,3 Study ofNeetishatakam will help in developing versatile personality ofstudent.

V



SHPI2I (H) CONSTITUTION OF INDIA

Teaching Scheme: 00 L = Total 00

Evaluation Scheme: 60 ESE

Course Objectives:

l. Understand the premises informing the twin themes of liberty and freedom from a civil

rights PersPective.
ll. To address the growth of Indian opinion regarding modern Indian intellectuals'

constitutional role und entitlement to ci;il and economic rights as well as the emergence

oi nuiiontlooa in the early years of lndian nationalism'

III. 'lo address the role of J;;ll; i; lndia after the commencement of the Bolshevik

Rcvolution in t 917 and ;t' l'nfutt on lhe initial drafting ofthe Indian Constitution

Course Contents:

. History of Making of the Indian Constitution: History' Drafting Committee' (

Cornposition & Working)

o Philosophy ofthe Indian Constitution: Preamble' Salient Features

.ContoursofConstitutionalRights&Duties:FundamentalRightsRighttoEqualityRigttto
Freedom Right against exptoitition Right to Freedom of Religion Cultural and Educational

Rights Right to Constitutional Remedies Directive Principles of State Policy Fundamental

Duties.

o Organs of Governance, Parliarnent Composition Qualifications and Disqualifications

Porvers and Functions Execulive President Govemor Council of Ministers Judiciary'

Appointment and Transfer of Judges, Qualifications Powers and Functions

oLocalAdministration:District,sAdministrationhead:Roleandlmportance,Municipalities:
lntroduction, Mayor and role of Elected Representative, CEo of Municipal Corporation.

Pachayatiraj:lntroduction,PRl:ZilaPachayat'Electedofficialsandtheirroles'CEOZila
Pachayat:PositionandroleBlocklevel:OrganizationalHierarchy(Different
d.purt r"ntrl,Village level: Role ofElected and Appointed officials' Importance of grass root

democracY

of,lectionCommission:ElectionCommission:RoleandFunctioning'ChiefElection
Commissioner and Election Commissioners' state Election Commission: Role and

Functioning. institute and Bodies for the welfare of SC/STiOBC and women

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

MEPl2lH.lDiscussthegrowthofthedemandforcivilrightsintndiaforthebulkoflndians
before the arrival ofGandhi in lndian politics'

MEP12lH.2Discusstheintellectualoriginsoftheframeworkofargumentthatinformedthe
conceptualization ofsocial ieforms leading to revolution in India'

Credit: 00

Total Marks: 60



MEPI2lH,3 Discuss the circumstances surrounding the foundation of the Congress Socialist
Party [CSP] under the leadership of Jawaharlal Nehru and the eventual failure of
the proposal of direct elections through adult suffrage in the Indian Constitution.

Mf,P121H.4 Discuss the passage of the Hindu Code Bill of I956.

V l.'



MEP23I DESIGN OF SOLAR AND WIND SYSTEMS
Teaching Schcme: 03 L Total :03
Evaluation Schcme: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Coursc Objectivcs:

I. To get insight into energy scenario and promising alternative energy sources availableII. To get conversant with estimation and measuremint ofsolar radiaiionIII. To analyze the performance of riquid flat prate colectors, concentrating colectors and
solar photovoltaic systems

Iv. To identify design aspects and performance parameters of wind energy conversionv ro recognize principres ofenergy conversion using other renewabre inergy sources

Course Conten ts:

Solar Enerry: Solar radiation estirnation, prediction and measurement, FIat prate and
concentrating collectors- design, anarysis and performance, apprications. Sorar thermar systems,
applications, power generation. photovortaic power - principre, performance. Economic analysis.

Thermal Enerry Storage: Solar pond, Sensible, Latent, Thermochemical storage.

wind Energy: Atmospheric circuration, wind speed monitoring, wind energy converters-
classification, characteristics, application, design aspects, performance and Betz limit.
ocean Energy: ocean thermar energy conversion, open cycre & crosed cycle prants. Tidar
energy, single basin and double basin prants. wave energy, conversion devices. Environmental
impacts and challenges.

Energr from Biomass: Thermochemicar conversion, Biochemicar conversion, Duar fuer engine.

Geothermal Encrgy: Resources and potential, Utilization methods and aspects.

Text Books:

l' S P Sukhatrre, "Sorar Energy: principres of rhermar co[ection and storage,,, TataMcGraw-Hill, 2006
2. M.M. El- Wakil, "power plant Technology,,, McGraw Hill, 2010.3. A.B.Meinal and M.p.Meinal, ..Applied 

Solar Energy,,, Addison Wesley, 1976.
References Books:

l. D.Y. Goswami, F. Kreith and J.F. Kreider, ..principle of Solar Engineering,,, Taylor andFrancis,2000.
2 N'K Bansal' "Non-conventionar Energy Resources", Vikas pubrishing House,20r4.
3. J.F. Kreidcr, F. Kreith, ..Solar Energy Handbook,,, McGraw Hill, lgg l .4 J A' Duffie and w.A. Beckman, "Sorar Engineeiing of rhermar processes,,, John wirey,

1991.

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

\/



NIEP2JI.I

N,IIP231.2

l\I E P23l .3

MEP23l.,l
N.tIP231.5
ntEP23r.6

Identify potential and importance of non-conventional energy sources and their use

for power generation
Estimate the radiation received and absorbed by the solar collector at a given
location
Evaluate the performance liquid flat plate collectors, concentrating collectors and
photovoltaic cell
Illustrate the aspects related to thermal energy storage

Classify wind energy converters and determine the power produced
Identify principles and methods of power generation using ocean, biomass and
geothermal energy

t/v



]IEP232 sl-h.\]l [\(; | \ I,-hlll\(;
Teaching Schcme: 03 L Total= 03
Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Course Ohicctives:

I. Explain types ofboilers and Design piping and insulation
II. Estimate steam distribution losses
IIl. Determine boiler efficiency and performance
IV. Manage waste minimisation and control of boiler

Coursc Contents:

Introduction: Fundamentals of steam generation, Quality of steam, Use of steam table, Mollier
Chart, Boilers Types, Mountings and Accessories, Combustion in boilers, Determination of
adiabatic flame temperature, quantity of flue gases, Feed Water and its quality, Blow down; IBR,
Boiler standards

Piping &Insulation: Water Line, Steam line design and insulation; Insulation{ypes and
application, Economic thickness of insulation, Heat loss, Heat savings and application criteria,
Refractory+ypes, selection and application of refractory

Steam Systems: Assessment of steam distribution losses, Steam leakages, Steam trapping,
Condensate and flash steam recovery system, Steam Engineering practices; Steam Based
Equipment / Systems

Boiler Pcrformance Assessment: Performance Test codes and procedure, Boiler Efficiency,
Analysis of Iosses; performance evaluation of accessories; factors affecting boiler performance

Enerry conservation and waste Minimization: Energy conservation options in Boiler; waste
minimization, methodology; economic viability of waste minimization

Instrumentation &Control: Process instrumentation; control and monitoring; flow, pressure
and temperature measuring and controlling instruments, its selection

Text Books:

L Arora S.C and Domkundwar; A Course in Power Plant Engineering; Dhanapat Rai and Sons
2. Book I[ - Energy Efficiency in Thermal Utilities; Bureau ofEnergy Efficiency
3. Book lV - Energy Performance Assessment for Equipment & Utility Systems; Bureau of

Energy Efficiency

Refcrence Books:

I . T. D. Estop, A. McConkey, Applied Thermodynamics, parson publication
2. Edited by J. B. Kitto& s c stultz; steam: lts Generation and Usel The Babcock and wilcox

Company
3. Yunus A. Cengel and Boles, "Engineering Thermodynamics", Tata McGraw-Hill publishing

Co. Ltd

V



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

MEP232.I Design water line and steam line piping and its insulation
M8P232.2 Use steam engineering practices to handle steam leakages and steam recovery
MEP232.3 Assess the performance of boiler by test codes and procedure
[dLP232.4 Apply energy conservation techniques and proper instrumentation for control

V



MEP233 REFRIGERATION AND CRYOGENICS

'l'caching Schcme: 03 L Total= 0J

I,lvaluntion Scheme: 30 NISE + l0 l ,\ + (r0 I'lSIi
l)uration of IISE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Course 0bjectives:

l. To compare the phenomenon of refrigeration and cryogenics

Il. To analyze the VCR & vapour absorption refrigeration cycles for performance

improvement
lll. To describe the mechanism of multiple components refrigeration and gas liquefaction

systems
lV. To employ Recent Trends in Refrigerants & norms

Coursc Contents:

Revicw of Basic Refrigeration Cycles: Reverse Camot Cycle, Vapour compression

refrigeration, actual cycle, second law efficiency, Introduction to Vapor absorption refrigeration,

single el'fect and double effect systems, Refrigeration applications, food preservation, transport,

Multi Pressure Systems: Multistage compression with inter-cooling, M ulti-evaporator systems,

Cascade systems,

Refrigeration Components: Performance characteristics and capacity control of reciprocating

and centrifugal compressors, screw compressor and scroll compressor! Design, selection of
evaporators, condensers, control systems, motor selection,

Refrigcrants: Classification of Refrigerants, Green House Effect, Numbering and Colour

Coding of Refrigerants, alternative refrigerants. CFCiHCFC phase-out regulations.

Gas liqucfaction systems: Introduction to Cryogenics & its applications, Linde-Hampson, Linde

dual pressure, Claude cycle.

Text Books:

l. A hmad ulAmeen,"Relrigeration and A ir-cond itioning", Prentice Hall of lndia, New Delhi,2006
2. C.P.Arora, "Refrigeration and A ir-condition ing", Tata McGraw-Hill, 2nd edition,2003
3. Tornczyk. J. A.. Whitman, W. C.Johnson, Relrigeration and Air Conditioning Technology,

W. V., pub: Delmar S.Africa,4rhedition,2000.
4. R.Barron, "Cryogenic systems", Mccraw-Hill Company, New York, 1985.

Reference Books:

l. R.J.Dossat, "Principles of Refrigeration", Pearson Education Asia,200l.
2. Stoecker& Jones, "Refrigeration and A ir-cond itioning", McGraw Hill Book Company, New

York, 1982.

3. Jordan &Priester, "Refrigeration and Air-conditioning".
4. A.R.Trott, "Refrigeration and A ir-conditioning". Butterworths, 2000.

5. J.L.Threlkeld, "Thermal Environmental Engineering", Prentice Hall, 1970.

Y



6. Electricity For Refrigeration, Heating, and Air Conditioning, Russell E. smith, Delmar

Cengage Learningt 7th edition, 2006

7. G.G.Hasseldon. "Cryogenic Fundamentals", Academic Press.

8. Bailey, "Advanced Cryogenics", Plenum Press, London, l97l-
9. W.F.Stoecker, "lndustrial Refrigeration Handbook", McGraw-Hill, 1 998.

10. John A.Corinchock, "Technician's Guide to Refrigeration systems"' McGrawHill'

I l. P.C.Koelet, ..lndustrial Refrigeration: Principles, Design and Applications", Macmillan,

t992.
12. ASHRAE HANDBOOKS (i) Fundamentals (ii) Refrigeration.

13. Graham walker, "Miniature Refrigerators for cryogenic Sensors and cold Electronics",

Clarendon Press. 1989

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

MEP23t.l
NtEP233.2
MEP23t.3

\tEP23l.{

Identify the application areas of refrigeration and cryogenics

Perform thermodynamic analysis of refrigeration and cryogenics cycles

Suggest the environment friendly refrigerant for given applications based on

ODP, GWP and related environment issues

Design a multiple components of refrigeration systems from given input

V



MEP234 (A) GAS TURBINES

Teaching Scheme: 03 L Total : 03
Evaluation Scheme: 30 MSE + I0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Course Objectives:

I. To familiarize with rhe application of each component like compressor, combustion
Chamber, fans, nozzle, integrate into aircraft system

Il. To impart the detailconcept ofvarious types ofcompressor like centrifugal and axialIII. To get conversant with blade materials of gas turbine

Course Contents:

Introduction, Cycles, Performance characteristics and improvement,

Gas Dynamics, centrifugal, axiar and mixed flow compressor, principles and characteristics, ,
BIade rnaterials, manufacturing techniques, blade fixing,

Problems of high temperature operation, brade cooling, practical air coored brades
Combustion Systems, various fuels and fuel systems,

Jet propulsion cycres and their analysis, parameters affecting performance, thrust
augmentation, environmental considerations and applications.

Text books:

l. V. Ganesan. "Gas Turbines", Tata McGrau Hill.2003
2. W WBathic, "Fundamentals of Gas Turbines... John Wiley and Sons

Reference Books:

l. H Cohen, CFC Rogers and HIH Saravanamuttoo, ,.Cas Turbine Theory,,, pearson
Education.2000.

2. S.M.Yahya "Turbines, Compressors and Fans,,, Tata McGraw Hill, 1992.3 vincent "The theory and design ofGas Turbine and Jet Engines", Mccraw Hi[, 1950.
Course Outcomes: After completion of the course, the student will be able to:

\t EP23{A. t
MriP23.lA.2

Nt EP23.lA.3

Analyze thermodynamics cycles, and different sizes layouts of gas turbine plant
A-pply the thermodynamics concept to the components for enhancing the
effi ciency of gas turbines
Compare features of gas turbines engines integrates into an aircraft system

V



MEP23.I (ts) CONIPUTATIONAL FI,UID I)YNAMICS

Teaching Scheme:03 L Total = 03

Evalualion Scheme: 30 MSE + l0 TA + 60 ESE

Duration of ESE: 2 hrs. 30 min.

Credit:03
Total Marks: 100

Course Objective:

L To develop an understanding for the major theories, approaches and methodologies used

in CFD
ll. To build up the skills in the actual implementation of CFD methods (e g' boundary

conditions, turbulence modelling etc.) in using commercial CFD codes

III. To gain experience in the application ofcFD analysis to real engineering designs.

Course Content:

Introduction to CFD: Computational approach to Fluid Dynamics and its comparison with

experimental and analytical methods, Basics of PDE: Elliptic, Parabolic and Hyperbolic

Equations.

Governing Equations: Review of Navier-Stokes Equation and simplified forms, Solution

Methodology: FDM and FVM with special emphasis on FVM, Stability, convergence and

Accuracy.

Finite volume Method: Domain discretization, types of mesh and quality of mesh, SIMPLE,

pressure velocity coupling, Checkerboard pressure field and staggered gridapproach

Geometry Modeling and Grid Generation: Practical aspects of computational modeling of

flow domains, Grid Generation, Types of mesh and selection criteria, Mesh quality, Key

parameters and their importance

Methorlology of cFDHT: Objectives and importance of CFDHT, CFDHT for Diffusion

Equation, Convection Equation and Convection-Diffusion Equation

solution of N-S Equations for Incompressible Flows: Semi-Explicit and semi-lmplicit

AlgorithmsforStaggeredGridSystemandNonStaggeredGridSystemofN-SEquationsfor
Incornpressible Flows

Text Books:

l. Conputational Fluid Dynamics, The Basic with applications by John A Anderson' Jr''

McCraw Hill International editions, Mechanical Engineering series

2. Numerical Methods in Fluid Flow & Heat Transfer by Dr' Suhas Patankar'

Refercnce Books:

l. An Introduction to Computational Fluid Flow (Finite Volume Method), by H'K' Versteeg'

W. Malalasekera, Printice Hall

2.ComputationalMethodsforFluidDynamicsbyFerzigerandPeric,SpringerPublication.
3. An lntroduction to Computational Fluid Mechanics by Chuen-Yen Chow' Wiley

(



Pu b licat ion
4 computationar Fruid Frow & Heat Transfer by Murridhar and Sundarrajan, Narosa

Pu b licatio n

Course Outcomes: After completion of the course, the student will be able to:
MEP2348.l Understand the subject of Computational Fluid DynamicsMEP234B, Applv cFD as tool to sorve the H;;t i;;";il and Fluid Mechanics reratedIndustrial problems.
MEP234B.3 Create the base and interest to carry out the Future Research

V



MEP234 (C) DESIGN OF HEAT EXCHANGEITS

'l'caching Schenre: 03 L Total = 0l
Evalultion Schcmc;30 MSE + 101'A + (r0 ESE
Duration of ESE: 2 hrs. 30 min.

Course Objectives:

l. To get insight into thermal modelling and design ofheat exchangers
II. To get conversant with empirical correlations as applied to design ofheat exchangers
III. To identi! aspects and principles ofmechanical design ofheat exchangers
lV. To get acquainted with the standard codes for design ofheat exchangers

Course Contents:

Fluid Heat Exchangers: Classification according to transfer process, number of fluids, surface

compactness, and construction features. Tubular heat exchanger, plate type heat exchangers,

extended surface heat exchangers, heat pipe, Regenerators. Classification according to flow
arrangement: counter flow, parallel flow, cross flow exchanger.

Heat exchanger design methodology: Assumption for heat transfer analysis, problem

formulation, e-NTU method, P-NTU method, Mean temperature difference method, fouling of
heat exchanger, effects of fouling, categories of fouling, fundamental processes of fouling.

Double Pipe Heat Exchangers: Thermal and Hydraulic design of inner tube, Thermal and

hydraulic analysis ofannulus, Total pressure drop

Compact Heat Exchangem: Thermal and Hydraulic design of compact heat exchanger

Shell and Tube heat exchangers: Tinker's, Kern's, and Bell Delaware's methods for thermal

and hydraulic design of Shell and Tube heat exchangers

Mechanical Design of Heat Exchangers: Design standards and codes, key tenns in heat

exchanger design, material selection, and thickness calculation for major components such as

tube sheet, shell, tubes, flanges and nozzles. lntroduction to simulation and optimization of heat

exchangers. fl ow induced vibrations.

Text Books:

l. R.K. Shah and D.P. Sekulic, "Fundamentals ofHeat Exchanger Design" John Wiley,2003
2. K.P. Sing and A.l. Soler, "Mechanical design of heat exchangers and pressure vessel

components",Arcturus Publishers, 1984

3. D.Q. Kern, "Process Heat Transfer", McGrarv Hill, 1950

4. A.P. Frass and M.N. Ozisik, "Heat Exchanger Design", McCraw Hill, 1984

Reference Books:

I. SadikKakac and Hongton Liu, "Heat Exchangers: Selection, Rating and Thermal Design"

CItC Press, 1998.

2. N. Afgan and E.V. Schlinder, "Heat Exchanger Design and Theory Source Book", CRC

press, 2017.

Crcdit:03
Total Marks: 100

t(



]. | [unnan. 
..1 Iand Book oI Heat Exchanger Desien...

1 .|f .Y o Srandard... Neu york, tqsg. 
.-' "--'o,,

). G. Walkers..'lndusrrial Heat Exchangers-A Basic Guide... McCraw Hiil, lqg29 l|^t,-S:."d.rrds for pipe and nozttei.i".,t"r. ibii",". 
.

i li#E iTli",i,l',[iJHi"$IIf[.,]: v""iuia Boirer Design code. ree5

course outcomcs: After compretion ofthe course, the student wilr be abre to:MEP2J4C.l Apply p.rinciples ol fluid mechanics and hear Ih"ur 
"rahung".r- 

"- "qrv rrrv\'Ir'llrrus ano heat transfer for thermal modeling of
MEP234C.2 Design and inalyze thermal perlormance of doul:

MEp2r4c.r lli:j,",ln#.,,,na.,-o,, no"*'ffi";;ril:.,: 
pipe hear exchanger. sher and

wt Ep 324i.; i;;;,r:,,,::T$:i[ilff ;i;:H:Ji:?:1i::,;:fi :i:::;"
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SI{P22 I ITIISEARCII N{ETIIODOLOGY

Teaching Schemc: 02 L Total: 02 Crcdit:02
Evalualion Scheme:30 NISE + 10 TA + 60 ESE Total Nlarks: 100

Duration of ESE: 2 hrs. J0 min.

Course Objectives:

L To understand some basic concepts of research and its methodologies
ll. To Learn the ethical, political, and pragmatic issues involved in the research process

lll. To write a research Proposal
IV. Gain a practical understanding of the various methodological tools used for social scientific

research
V. To help and encourage the students for startups and innovations.

Course Contents:

Introduction: Meaning of research problem, Sources of research problem, Criteria

Characteristics of a good research problem, Errors in selecting a research problem, Scope and

objectives of research problem. Approaches of investigation of solutions for research problem,

data collection, analysis, interpretation, Necessary instrumentations

Literature Review: Effective literature studies approaches, analysis Plagiarism, Research ethics,

Effective technical writing: how to write report, Paper Developing a Research Proposal, Fonnat

ofresearch proposal, a presentation and assessment by a review committee

Intellectual Property and Patents: Nature of Intellectual Property: Patents, Designs, Trade and

Copyright. Process of Patenting and Development: technological research, innovation, patenting,

development. International Scenario: International cooperation on lntellectual Property.

Procedure for grants of patents, Patenting under PCT.

Patent Rights: scope of Patent Rights. Licensing and transfer of technology. Patent information

and databases. Ceographical Indications.

New Developments in IPR: Administration of Patent System. New developments in IPR; IPR

of Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR and

IITs.

Tert Books:

l. stuart Melville and wayne coddard, "Research methodology: an introduction for science &

engineering students"'

2. Wayne Goddard and Stuart Melville, "Research Methbdology: An Introduction"

3. Ranj it Kumar, 2nd Edition, "Research Methodology: A Step by Step Guide for beginners"

4. Halbert, "Resisting Intellectual Property", Taylor & Francis Ltd ,2007.

5. Mayall , "lndustrial Design", McGraw Hill, 1992.

6. Niebel , "Product Design", McGraw Hill, 1974.

Ll



References Books :

I . Asimov , "lntroduction to Design,,, prentice Hall, I 962.
2. Robert P. Merges, peter S. Menell, Mark A. Lemley, .. Intellectual property in New

Technological Age", 201 6.

3. T. Ramappa, "Intellectual property Rights Under WTO,,. S. Chand. 2008

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

SHP22l.1 Describe research problem formulation.
SHP2?I.2 Compare research related information.
SHP22l.3 Adapt research ethics.
sHP22 t.{ Interpret that today's world is controlled by Computer, lnformation Technology,

but tomorrow world will be ruled by ideas, cLncept,'ana 
"."utirlty.Describe that IPR protection provides an incentive to inueniors for further researchwork and investment in R & D, which leads to creation ofnew and better products,

and in turn brings about, econom ic growth and social benefits

sHP22l.5

V



NIEP 235 LAB PITACI'ICE II

Teaching Scheme: 0.lP = Total 04
Evaluation Scheme: 50 ICA + 50 ESE

Credit:02
Total Marks: 100

Course Objectives:

L To acquire knowledge ofexperimental methods and their applications

ll. To get insight into design, simulation and programming tools

lll. To apply experimental and modern advanced techniques to solve practical problems

Course Contents:

Laboratory Practice shall constitute laboratory experiments, design, simulation, programming

assignments, industrial visits with reports and its outcome elc. The tutorials and experiments

shall be decided by the course teachers of the Program Core Courses (PCC) namely Design of
Solar and Wind Systems, Steam Engineering, Refrigeration and Cryogenics and Elective Il

Course of Gas Turbines.

List of Tutorials and Experiments:

The students shall perform minimum of(8) experiments based on the following courses:

MEP23 I Design of Solar and Wind Systems

MEP?3Z SteamEngineering
MEP233 RefrigerationandCryogenics
MEP234A Gas Turbines

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

Formulate problems, perform experimental investigations, interPret and analyze the data

using modem mathematical and scientific methods

tdenlify and interpret the effect of various parameters on the system performance and

correlate these parameters
provide feasibie solutions to the real problems faced by the industry and research

organizations

MEP235.l

MEP235.2.

MEP235.3

Y



Nl I-P23(, SLIII NAIt II

Teaching Scheme: 04P = Total 0rl
Evaluation Scheme: 50 ICA

Credit:02
Total Marks: 50

Course Objectives:

I. To expose students to the 'real' working environment and get acquainted with the latest
technology in the production engineering field

II. To promote and develop presentation skills and import a knowledgeable society

Course Contents:

Topic of seminar shall be a related to disseftation work. Evaluation would be done by three
member committee based on seminar report and a presentation. Evaluation would be based on

the seminar report submitted by the student and on the presentation made by him.

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

MEP236.l Collect and review the relevant literature from various sources
M8P236.2 Explore development in the topic of interest and inculcate self-learning
MEP236.3 Write technical report and give presentation
M8P236.4 Demonstrate ethical and professional attitude

V



MEP33T(A)THERMAL MANAGEMENT OF ELECTRONIC COOLING EQUIPMENT

Teaching Scheme: 03 L Total : 03
Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs, 30 min.

Credit:03
Total Nlarks: 100

Course Objectives:

I. To provide an overview ofthe importance ofthermal management ofelectronics and the

range of options available to solve thermal issues,

II. To develop the skills to analyze and solve electronics cooling problems.

III. To develop the novel compact thermal energy storage system.

Course Contents:

Introduction: importance of thermal management of electronics, temperature effects on

different failure modes; Basics of conduction, convection, and radiation heat transfer.

Cooling methods used in the industry for electronics: conduction cooling, cooling by heat

sinks- design aspects of heat sinks, convection cooling, selection of fan, liquid immersion

cooling, flow-through cooling ofCCAs, cold wall cooling, cold plates, jet impingement cooling.

Metal foam cooling concept.

Synthetic jet cooling, thermoelectric or solid state coolers, cooling using phase change- cooling

with PCM materials, micro/mini channel cooling.

Cooling using heat pipes: working principle, selection of heat pipe working fluid; Selection of
cooling technique- ranges of cooling rates of different cooling methods, selection criteria;

Experimental techniques used for thermal measurements.

Text Books:

I . Yunus A. Cengel, Heat Transfer: A Practical Approach. McGraw-Hill, 2003

2. YounesShabany, Heat Transfer: Thermal Management ofElectronics, CRC Press Inc,20l0.

Reference Books:

l. Rar i Kandasamy and Arun S. Mujumdar. Thermal Management of Electronic Components.

Lambert Academic Publishing, 20 1 0.

2. Dave S. Steinberg, Cooling Techniques for Electronic Equipment, Wiley, 1991.

3. Sung Jin Kim, Sang Woo Lee, Air Cooling Technology for Electronic Equipment, Taylor &
Francis, 1996.

4. Rao R. Tummala, Fundamentals of Microsystems Packaging, McGraw-Hill, 2001.

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

MEP33lA.1 Understand how and where heat is generated in eldctronics

MEP331A.2 ldentify the various options available for thermal management of electronics

MEP331A.3 Apply the fundamental heat transfer and fluid flow equations to solve electronics

cooling problems

\



MEP33I (B) ELECTIVE.III FINITE ELEMENT METHOD
Teaching Scheme: 03 L Total: 03
Evaluation Scheme: 30 MS
Dur:rtion of ESE: 2 hrs. 30

E+IOTA+60ESE
min.

Course Objectives:

' ];rl];jii:Jf*|| and its apptications to common problems in engineering, especiaily

II' To deverop a practicar approach to Finite Element Method (FEM) as toor to sorveengineering problems.

Coursc Conten ts:

Credit:03
Total Marks: 100

Introduction to FEM: Basic c
FEM. comparison 

"f FEM *i,;'::fi;,;:il:T::H:"1X;,3ili'ii,li::lHl l*1":::,."::Galerkin Method' basic eremsnl shapes, interporation function. Virtuar energy principre,

ff'ffffi::;::ll];il{t'*', solution orsvstem orequations, basic equationJor"r.,,i.,,y,

l-D structurar probrems: Axiar bar erement, stiffness matrix, road vector, temperature effects,quadratic shape function' anarysis of trusses-prane tru* uni space truss erements.Anarysis ofbeams, frames-Hermite shape functions, stiffness matrix, toua u""to. p.oUt"ms, analysis.
2-D probrems- cST' force terms, stiffness matrix and ,oad vector, boundary conditions, Iso_parametric erement, Quadric erement, shape functions, Numericar Integration, 3-D probrems_Tetrahedron erement, Jacobian matrix, stiffness matrix.Axis Symmetric formurations, FiniteElement Modering-Triangurar 

.erement, 
probrem modering-una eounau.y conditionsDynamicconsiderations' Dynamic equations, consistent mass matrix: Eig"n uuru"., Eigen vector, naturarfrequencies, mode shapes, modal analysis.

Scarar fierd probrems -cenerarized 
_Heat 

conduction Equation-variation principre-Boundary
Conditions -lntemal heat generation, hear flux una 

"onu"oJn-r-D Steady state Heat conduction-Thermar road vector -r-D fin erement-Quadrati" rr".i".""u r D unsteady state heatconduction -Thermar ,oad vector-2-D steady state heat conduction {oncepts of 3D heat

:::1*,,", 
Finire Element Formutarion of Torsion, potential flow, seepage and fluid flow in

Computer lmplementation: p
conditions, input or mate.iar J;p'por:ecs;l,i;i|,'"1,,ii.1,i.fl.1n, 

elem€nts connecting, boundary

overview and application ru;k";* 
-solutions and post processing-

l. Finite Element procedure in Engineering Analysis K.J. Bathe McGraw Hill, 
[::,1|J;IT,llo|",," 

Elemenis ;n e ngin..iiig- i."n 
"Cr,una,ug,p,u 

unJ a.o

Tcxt Books:

Y

Belegundu



Reference Books:

L The Finite Element Method O.C. Zienkiewicz and R.L. Taylor McGraw Hill
2. An Introduction to Finite Element Method J. N Reddy Mccraw Hill
3. Finite Element Analysis C.S. Krishnamoorthy Tata Mccraw Hill
4. Concepts and Application of Finite Element Analysis R.D. cook, D.S. Malcus and M.E. Plesha John

Wiley
5. Finite Element and Approximation O.C. Zenkiewicy & Morgan

6. The Finite element method in Engineering science, O.C' Aienkowitz, Mc. Graw Hill.

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

MEP33lB.l Synthesise information and ideas for use in the evaluation process

MEP33IB.2 Develop governing equations of mechanical systems using domain knowledge and

mathematical principles and apply principles of variation and integral forms of
solution to formulate finite element problem

MEP33lB.3 Analyze and build FEA model for complex engineering problems.

MEP33lB.4 Perceive the fundamental theory of the finite elements.

MEP33lB.5 Develop skills to model the behaviour of slructures under mechanical and thermo-

mechanical loads.

v



MEP33I(C) AIR CONDITIONING SYSTEM DIiSIGN
Teaching Scheme: 03 L Total: 03
Evaluation Scheme:30 MSE + l0 TA + 60 ESE
I)uration of IISII: 2 hrs. i0 min

Credit:03
Total Marks: 100

Course Objectives:

Cou rse Contents:

l'crt Books:

I
Il.

ilt.
tv.

fo apply.the concept of psychrornetry in A ir_conditioning systemsTo describe rhe.methodotogy adoptei lor coolin; t;;;.",i.;1;;;;r.
To identifo air distribution techniques adopted ir-Ai;-";;il;;;g practicesTo differentiate simulation methods adopted , au.t-a..ign""""

Psychrometry: properties of Air water Mixture, Basic psychrometric terms, psychrometric
Processes rerated to various air-conditioning, Entharpy 

' 
deviation curve, dehumidified airquantity, human comfort and indoor air quality

cooring Load carcurations: Sources of cooring and Heating Loads in air-conditioning systems,Sensible Heat Factor, Effective Sensibre Heat Factor and Gra-nd sensibre Heat Factor.
Air distribution system: Design of air derivery svstem for specific apprications (such asHospitar, Auditorium, Hoters Etc.), noise and uiLration contror in air-cond itioning har. Air-conditioning component seiection (Conrponent Matching)

Duct Design: Designing Air Ducts. window Air conditioner / Sprit Air conditionerPerformance Testing, Energy calculations Degree_Day ,ro;;;r", Bin Method, ComprehensiveSimulation methods, Flow pump - and piping O".ign 
- '

, 
,tl;".r, 

Ameen, Refrigeration and air conditioning, prentice Hall of India, New Delhi,
2 c P Arora, Refrigeration and air conditioning, Tata McGraw_Hi[, 2nd ed, 20033. E G pita, Air Conditionins.l:iTipl.: .r; ay?;;, 'a."r"r1"" 

n.,, of rndia, 4th edition, 2005.' 1,,:'ff:,1;J, A;,Ii'llihli.,:;i:h:],ll,t,,i*llJli'l* Ai. c;;;;;.;;;; i#;i;",,
Reference Books:

l. Norman C. Harris,..Modern Air Conditioning,., New york, McGraw-Hill,l974.2 Jones w p, "Air Conditioning engineerin;;'-;;;;; oin},o ,uo,,rn.rs Ltd., London. r984., 
I:::r.;r* 

,, ,.Contror systemi for Hlating, t;il;;;, and Air-conditioning;,, van- 
[,l,[iLilrli..,New 

York. te}4. 7. Arora c.p., .,Refriseration & Air conditioning,,, rata
5. Manohar prasad. '.Relriserarion_& Air Conditioning... New Age publishers.6. Stoecker. "Retriserariori& ei. coraiii#ng:iir.,i.Err* irli, ,r,7. Sroecker. ..Design of Thermrt sy.t.,nr.:.' v!ir.* i',i,.,,jU,



8. The ASHRAE Handbooks with CDs.2005-2008

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

MEP331C.1 Employ the fundamentals of Psychrometry in Air-conditioning systems
MEP33IC.2 Perform the cooling load calculations for a specific application from given input
MEP331C.3 Classify air distribution techniques adopted in Air-conditioning practices

MEP331C,4 Compare the simulation methods adopted in duct-design

,Y

(



SHPJ2I (A) BUSINESS ANALYTICS

Credit:03
Total Marks: 100

Cou rsc Objectives:

l. To get conversant with business analyics and forecasting technique

Course Contents:

Business analytics: Overview of Business analyics, Scope of Business analyics, Business

Analyics Process, Relationship of Business Analytics Process and organisation, competitive

advantages of Business Analytics. Statistical Tools: Statistical Notation, Descriptive Statistical

methods, Review of probability distribution and data modelling, sampling and estimation

methods overview.

Trendincss and Regression Analysis: Modelling Relationships and Trends in Data, simple

Linear Regression. Important Resources, Business Analytics Personnel, Data and models for

Business analytics, problem solving, Visualizing and Exploring Data, Business Analyics
Technology.

Organization Structures of Business analytics, Team management, Management Issues,

Designing Inforrnation Policy, Outsourcing, Ensuring Data Quality, Measuring contribution of
Business analytics, Managing Changes. Descriptive Analyics, predictive analyics, predicative

Modelling, Predictive analytics analysis, Data Mining, Data Mining Methodologies, Prescriptive

analyics and its step in the business analyics Process, Prescriptive Modelling, nonlinear

Optimization.

Forecasting Techniques: Qualitative and Judgmental Forecasting, Statistical Forecasting

Models, Forecasting Models for Stationary Time Series, Forecasting Models for Time Series

with a Linear Trend, Forecasting Time Series with Seasonality, Regression Forecasting with

Casual Variables, Selecting Appropriate Forecasting Models. Monte Carlo Simulation and Risk

Analysis: Monte Carle Simulation Using Analyic Solver Platform, New-Product Development

Model, Newsvendor Model, Overbooking Model, Cash Budget Model.

Decision Analysis: Formulating Decision Problems, Decision Strategies with the without
Outcome Probabilities, Decision Trees, The Value of Information, Utility and Decision Making.

Recent Trcnds in : Embedded and collaborative business intelligence, Visual data recovery,

Data Storyelling and Data joumalism.

Reference Books:

l. Business analyics Principles. Concepts, and Applications by Marc J. Schniederjans, Dara G.
Schniederjans, Christopher M. Starkey, Pearson FT Press.

2. Business Analyics by James Evans, persons Education

V

Teaching Scheme: 03 L Total: 03
Evaluation Sche me: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min.



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

SHP32lA.1 Students will demonstrate knowledge ofdata analytics.
SHP32lA.1 Sludents will demonstrate the ability of think critically in making decisions based

on data and deep analytics.
SHP321A.I Students will demonstrate the ability to use technical skills in predicative and

prescriptive modeling to support business decision-making.
SHP321A.1 Students will demonstrate the ability to translate data into clear, actionable insights

\



SHP32I (B) INDUSTRIAL SAFETY

Coursc Obiectives:

L To get acquainted with industrial safety
II. To get familiar with fault tracing and maintenance importance

Course Contcnts:

Industrial safety: Accident, causes, types, results and control, mechanical and electrical

hazards, types, causes and preventive stepsi procedure, describe salient points of factories act

1948 for health and safety, wash rooms, drinking water layouts, light, cleanliness, fire, guarding,

pressure vessels, etc, Safety color codes. Fire prevention and fire fighting, equipment and

methods.

Fundamcntals of maintenance engineering: Definition and aim of maintenance engineering,

Primary and secondary functions and responsibility of maintenance department, Types of
maintenance, Types and applications of tools used for maintenance, Maintenance cost & its

relation rvith replacement economy, Service lile ofequipment.

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction

methods, lubricants-types and applications, Lubrication methods, general sketch, working and

applications, i. Screw down grease cup, ii. Pressure grease gun! iii. Splash lubrication, iv. Gravity
lubrication, v. Wick feed lubrication vi. Side feed lubrication, vii. Ring lubrication, Definition,
principle and factors affecting the corrosion. Types ofcorrosion, conosion prevention methods.

Fault tracing: Fault tracing-concept and importance, decision tree concept, need and

applications, sequence of fault finding activities, show as decision tree, draw decision tree for
problcms in machine tools, hydraulic, pneumatic, automolive, thermal and electrical equipment's

like. l. Any one machine tool, ii. Pump iii. Air compressor, iv. Intemal combustion engine, v.

Boiler. vi. Electrical molors, Types offaults in machine tools and their general causes.

Periodic and preventive maintenance: Periodic inspection-concept and need, degreasing,

cleaning and repairing schemes. overhauling of mechanical components, overhauling of
electrical motor, common troubles and remedies of electric motor, repair complexities and its
use, definition, need, steps and advantages of preventive maintenance. Steps/procedure for
periodic and preventive maintenance of: l. Machine tools, ii. Pumps, iii. Air compressors, iv.
Diesel generating (DG) sets, Program and schedule of preventive maintenance of mechanical and

electrical equipment, advantages of preventive maintenance. Repair cycle concept and

importance

Text books:

Teaching Schcnre: 03 L l'otal: 03 Crcdit: 03

Evaluation Scheme:30 NISE + l0 TA + 60 LSE Total Marks: 100

Duration of ESE: 2 hrs. 30 min.

Y



l. Maintenance Engineering, H. P. Garg, S. Chand and Company.
2. Foundation Engineering Handbook, Winterkorn, Hans, Chapman & Hall London

Reference books:

l. Maintenance Engineering Handbook, Higgins & Morow, Da Information Services.
2. Maintenance Engineering, H. P. Garg, S. Chand and Company.
3. Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication.

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

SHP321B.l Demonstrate knowledge industrial safety
SHP321B.2 Identify fault and implement proper maintenance

v



SHP32I (C) OPERATIONS RESEARCH

Teaching Scheme: 03 L Tolal = 03

Evaluatirn Scheme: 30 MSE + l0 TA + 60 ESE

Duration of IiStr: 2 hrs. 30 min'

Credit:03
Total Marks: 100

Course Objectives:

I. Decision making and improve its quality

Il. Identify optimal solution

I II. Integrating the systems

iv. vinLrirulion oithe cost and maximization of the profit

V. Improve the Productiv ity

Course Contents:

optimizationTechniques:optimizationTechniquesModelFormulation,models,GeneralL.R
Forrnulation, Simplex Techniques, Sensitivity Analysis' lnventory Control Models

Linear Programming: Formulation of a LPP - Graphical solution revised simplex method -

duality theory - dual simplex method - sensitivity analysis - parametric programming

Nonlinear Programming: Nonlinear programming problem - Kuhn-Tucker conditions min

cost flow problem - max flow problem - CPMiPERT

SchedulingandSequencing.schedulingandsequencing,singleserverandmultipleserver
models-deterministicinventorymodels.Probabilisticinventorycontrolmodels-Geometric
Programming

DynamicProgrammingandGraphTheory:CompetitiveModels'singleandMulti-channel
Problems. Sequencing Models, Dynamic Programming, FIow in Networks' Elementary Graph

Theory. Came Theory Simulation

Text Books:

I . H.A. Taha, Operations Research, An Introduction, PHI'2008

2. H.M. Wagner, Principles of Operations Research' PHI' Delhi' 1982

:. :.C. puntintroduction to Optimisation: Operations Research' Jain Brothers' Delhi' 2008

4. Hitler Libermann Operations Research: Mccraw Hill Pub 2009

Refercnce Books:

l. Pannerselvam, Operations Research: Prentice Hall oflndia 2010

i. ilrr""V fuf Wagner, Principles ofOperations Research: Prentice Hall of lndia 2010

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

SHP32lC.l Apply the dynamic programming to solve problems of discreet and

continuous variables

SHP32lC.2 Apply the concept of non-linear programming

SHP32lC.3 Cany out sensitivity analysis

SHp32lC.4 Studlnt should able to model the real world problem and simulate it

v



SHP 32I (E) COMPOSITE MATERIALS

Teaching Scheme:03 L Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min.

Credit:03
Total Nlarks: 100

Course 0bjectives:

I. To name the main classification of composite materials and identify its distinguishing
features

Il. To understand the strengthening mechanisms ofvarious composites

III. To know properties, applications and the manufacturing processes for various composites

IV. To calculate the strength ofcomposite materials

Course Contents:

Introduction: Definition - Classification and characteristics of Composite materials.

Advantages and application of composites. Functional requirements of reinforcement and matrix.

Effect of reinforcement (size, shape, distribution, volume fraction) on overall composite

performance.

Reinforcements: Preparation-layup, curing, properties ind applications of glassfibers, carbon

fibers, Kevlar fibers and Boron fibers. Properties and applications of whiskers, particle

reinforcements. Mechanical Behavior of composites: Rule of mixtures, Inverse rule of mixtures.

Isostrain and Isostress conditions.

Manufacturing of Metal Matrix Composites: Casting - Solid State diffusion technique,

Cladding - Hot isostatic pressing. Properties and applications. Manufacturing of Ceramic Matrix

composites: Liquid Metal Infiltration - Liquid phase sintering. Manufacturing of carbon -
Carbon composites: Knitting, Braiding, Weaving. Properties and applications.

Manufacturing of Polymer Matrix composites: Preparation of Moulding compounds and

prepregs - hand layup method - Autoclave method - Filament winding method - Compression

moulding - Reaction injection moulding. Properties and applications.

Strength: Laminar Failure Criteria-strenglh ratio, maximum stress criteria, maximum strain

criteria, interacting failure criteria, hygrothermal failure. Laminate first play failure-insight

strength; Laminate strength-ply discount truncated maximum strain criterion; strength design

using caplet plots: stress concentrations

Text Books:

l. Composite Materials - K.K.Chawla.
2. Composite Materials Science and Applications - Deborah D L' Chung'

References Books:

I . Material Science and Technology-Vol l3{omposites by R.w.cahn-vcH,west Germany.

2.MaterialsscienceandEngine-ering,Anintroduction'WDCallister,Jr.,AdaptedbyR.
Balasubramaniam, John Wiley & Sons, NY, Indian edition,2007'
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1
Hand Book of Composite Materials_ed_Lubin
Composite Materials Design and Applications _ Danial Gay, Suong V. Hoa, and Stephen W.

Course Outcomes: Al the end ofthe course, the student should be able to:
SHP32lE.l Apply knowledge of composite material
SHP32l E.2 Calculate strength of composite material

(



MEP332 DISSERTATION PTIASE-I

TeachingScheme: 20P = Total 20 Credit : l0
Evaluation Scheme: 100 ICA Total Marks: 100

Course Objectives:

I. Select and develop the topic based on literature survey'
ll. Decide the frame work of toPic.

lll. Decide the scope tentative end.

IV. Declare 25Yo work oftotal work in the prescribed format ofthe department

C0u rse Contents:

Dissertation Phase-I: Student has to submit the report and deliver the seminar based on

minimum of 25o/o of his work on dissertation topic. The student has to present before the

committee andit is to be evaluated internally by three member panel of examiners headed by

HOD wherein guide should be one of the members of a panel. Last date of submission ol report

shall be two weeks before the end ofthe semester.

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

Identify/define problems and generate questions and/or hypotheses,

Review and summarize the literature

Make the action plan to complete the dissertation

Develop and ru.tuin un evidence-based argument, Write and speak critically and

coherently, submit and publish the work.

l\{8P332.1
MtrP332.2
NTEP332.3

MEP332.,l



MEP 43I DISSERTATION PHASE.II
Teaching
Evalrra tio

Scheme: J2 p
n Scheme: I00

= Total 32
ICA + 200 ESE Credit: l6

Total Marks: J00
Coursc 0bjectives:

_l ldentif,r,researchtechnir

rjl sr*;:*ifr#i:: ilx"',"Jf ::'xf ;11r,1" r,",,u,,".u r,,tV. Compile the report and publish

Coursc Contents:

Disscrtaiion phase_Il: lntem
b1 a guide ,"; ;;;;r:''Jai 

assessment orcomplete worl'

examiners consisting o,' ,r,.'"tn,u' 
**t"'""-;;;;r";;;:i of dissertation is to be carried out

('andidate shau presenr ,n".;:T] "*'tin",. ig'iii;;":l 
rs to be carried out bv a panel of

submission ordisserration *,,;:,r:,*oru 
on ar.*"lifr.'iriJternal examiner for 200 marks.

uv,r,. *,a,a,,. gi;; il;J[:::T#::i[:"il1# fiiffi:,'i,i"','J:;;:::"::].,i;::"7

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

#ftl:,t tT,,::iihi:#ifiill.f]rmlf,fnd". "., 
,r," ou,,

MEp43;4 S:lJtr;#**friii:1ii:'i':T1,roremniricardara 
and evidences, discuss

*r'*""irv. rri,ilffi;1ffiT"Jbased areument, write and speak criticalry and

+{


