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£ g g
(A82915) NANO COMPOSITES
AlM

The course presents and analyzes the essential data on nanoscale reinforcing
materials dispersed in several matrix materials like polymers, metals and
ceramics. The subject is mainly focused on the synthesm properttes and

modeliing oithe nanocomposites. ] 1t _113_@31‘53—1-9—
Objectives _ W’J

° To s&ﬁ_thesize and evaluate nanastructure reinforce matrix material
e ' To understand the importance of \_(arious nanomaterial matrix

® To diseuss various application including aerospace applications
Unit 1

Introduction to Nanocomposntes Composite material, Mechanical properties
of Nano composite material: stress - strain relationship, toughness, strength,
plasticity.

Unit — Ii Jn

Bulk metal and Ceramic Nanocl p’éﬁﬁé&ﬁUCeramlc/Metai
Nanocomposite, Nanocomposdeg ‘mechanical alloying, ;thermal Spray
synthesis, from sol-gel synthesfs\yétal Matrix Nanocomb@s\) s, Thin film
nanocomposite: Multilayer and Granular Films, Nanoco te for hard
coatings, Carbon nanotube-%iged nanocomposites, Functional Low
dimensional Nanocomposite, {‘/}

Unit ~ il

Polymer-based nanocomp _s\_ Processing f polymer
nanocomposites:Exirusion meth 'EJ atl f’ ation, Solution
casting method, impregnation techniq DT'n regnation, solution
impregnation.

Unit— IV

Modeling of nanocomposites, Modeling methods: Continuum
methods:Analytical continuum modeling, Computational continuum
modeling, MOLECULAR MODELING:Molecular dynamics, Monte Cario,
Ab initio methods -

Unit—V www.universityupdates.in

Processing of nanocomposites: Powder metallurgy method, Pressure
infiltration technique, Stir Casting, Nano composites for hard coatings, DLC
coatings.
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TEXT BOOKS:

& Nanocomposite Science & Technology by P.M. Ajayan, L.S. Schadler
and PV. Braun, Wiley-VCH GmbH Co.

2. Introduction to Nano Technology by Charles. P.Poole Jr and Frank J.
Owens; Wiley India Pvt Ltd.

2 Nanotechnology, A gentle lntroductlé 0_ blg ldea by Mark
?
Ratner, Daniel Ratner Pearseﬂ educatlon

4, Polyoxometalate Chemlst@r Nano- Composﬂe De’s@n

REFERENCE BOOKS: &
1 Encyclopedia of Nanotecg’[agogy by H.S.Nalwa
2, Encyclopaedia of Nano chnology by M. Balakniﬁ}ra rao and

K Krishna Reddy, Vol | to )@mpus books.

PO ﬁ“})(" ﬁ@

www WWwWw.univer: s:mlgdare:. in



159 == MECHANICAL ENGINEERING (NANO TECHNOLOGY) 2013-14

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. ME(NT)-ll Sem L TPD C
4 =f~1- 4
(A80527) ARTIFICIAL NEURAL NETWORKS 8 B

(ELECTIVE-I) tesin_

= da
UNIT- | wwwuni mn\gb/ﬂ},‘l?/—

Introduction - what is a neural network? Human Brain, Models of a Neuron,
Neural networks viewed as Directed Graphs, Network Architectures,
Knowledge Representation, Artificial Intelligence and Neural Networks
Learning Process — Error Correction leaming, Memory based learning,
Hebbian learning, Competitive, Boltzmann learning, Credit Assignment
Problem, Memory, Adaption, Statistical nature of the learning process.

UNIT- I

BACK PROPAGATION: back propagatmi erentiatlon Hessian
matrix, Generalization, Cross validation, Ne jéghnlques Virtues
and limitations of back propagat;o‘n 1earn|ng, Acceler fsonvergenue

supervised learning. @

UNIT- il

SINGLE LAYER PERCEPTRONSx Adaptive filtering problem, Unconstrained
Organization Techniques, Line ast square filters, least n sguare
algorithm, learning curves, Learning rate annealing techniques, perceptron
— convergence theorem, Relation @en parceptron an@syes classifier
for a Gaussian Environment

£

%
Muitilayer Perceptron — Back propa /’F? ithm XOR problem,
Heuristics, Output representation and declsmn ule, Computer experiment,
feature defection. i iversityupdates.in
UNIT- IV
SELF ORGANIZATIGN MAPS: Two basic featlire: mapping models, Self
organization map, SOM” algorithm, properties of feature map, computer
simulations, learning vector quantization, Adaptive patter classification.

UNIT- V i3
NEURO DYNAMICS: Dynamical systems, stab!hty of equilibrium states,

attractors, neuro dynan{rgal models mampulataon of attractors as a recurrent
network paradigm B

Hepfield Models — Hopfield mw‘ﬁem comnut@r experiment
TEXT BOOK:
1 Neural networks: A comorehensive foundation/ Simon Hhaykin/ PHL

www. i




160 MECHANICAL ENGINEERING (NANO TECHNOLOGY) 2013-14
REFERENCES:

1. Artificial neural networks/ B.Vegnanarayana/PHI

2, Neural networks in Computer intelligence/ Li Min Fu/ TMH/2003

3 Neural networks/ James A Freeman David M S kapura/ Pearson
education/2004
4. Introduction to Artificial Neural Systems/Jacek M. Zurada/JAICO

Publishing House Ed. 2006.

Www.uni \'ersig{[g&ate?.iﬁ
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4 -i=1- 4
(A80363) MAINTENANCE AND SAFETY ENGINEERING
(ELECTIVE-II)
UNIT-i

Introduction, Need for Maintenance, Facts and Figures, Modern Maintenance,
Problem and Maintenance Strategy for the 21st Century, Engineering
Maintenance Objectives and Maintenance in Equipment Life Cycle, Terms
and Definitions. &

Maintenance Management and Control: Maintenance Manual,
Maintenance, Facility Evaluation, Functions of Effective Maintenance
Management, Maintenance Project Control Methods, Mainter~"%€
Management Cor_ztrc‘)} Indices. mu\ewﬂ"“ ydates 1t
UNIT-iI W

Types of Maintenance: Praventive Maintenance, Elements of Preventive,
Maintenance Program,  Estabiishing Preventive Maintenance Program PM
Program Evaluation and improvement, PM Measures, PM Models, Corrective
Maintenance, Corrective Maintenance Types, Corrective Maintenance Steps
and Downtime Components, Corrective Maintenance Measures, Corrective
Maintenance Models. i TS g

inventory Control In Mainténancg_:‘{n&é&l}t&ﬁ:(ﬁ&ﬂ{;ﬁ:o,bjecﬁves and-Basic
inventory Decisions, ABC inventoryControl Method, lnvertary Control Models
Two-Bin inventory Gonirol and@e@ Stock, Spares Det%ation Factors
Spares Calculation Methods

ety in mai%géﬂam‘:@: Meeds for Qua!%ﬂainienance ’
i nce Work Quality, Use of Quality Control Chaiis in
i gintenance Testing @?esons for Safely

5 10 _improve, B@iRty/in Mainte

anbemfB 2} S

ance

-

2efiabiiity, Relishiity Centered mai
F ssociated CQuestions, RCM ¢
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Effectiveness Measurement Indicators, RCM Benefits and Reasons for Its
Failures, Reliability Versus Maintenance and Reliability in Support Phase,
Bathtub Hazard Rate Concept, Reliability Measures and Formulas, Reliahitisy
Networks, Reliability Analysis Techniques. : dates.in
UNIT-V :
Maintainability: Maintainability Importance and Objective, Maintainability
in Systems Life Cycle, Maintainability Design Characteristics, Maintainability
Functions and Measures, Common Maintainability Design Errors,
TEXT BOOKS
1. Reliability, Maintenance and(|SkfetyEngineering/ Dr. AK.Guptha/

Laxmi Publications. - \KTCﬂSF 'ﬁ\\.\r_ﬁ?_o

gt ey

2. Industrial Safety Managernent/ L.M. DeshriukhiTMH.
REFERENCES: @
T Maintenance Engineering & Management / R.C.Mishra/ PHI.
2, Reliability Engineeﬁ% / Elsayed/ Pearson.

3. Engineering Maintenance a modern approach/ B.S Dhallon/ C.RR
Publishers.

4. A Text Book of Refiabiﬁl@?ﬁ?‘ a@tﬂ&f\\% Engineering/Alakesh
Manna/IK International Publiskiing fibus. _

5i Plant Maintenance and Reliability Engineering/Nvs Raju/Cengage
Learning. .

Wwww.univer ity

] — =_

‘.\'\\‘\\tunive;‘sihupdal es.in_
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4 -I-I- 4

(A80324) RENEWABLE ENERGY SOURCES .

gl (ELECTIVE-III),_,;N;‘;:\-Mz}}ﬂ%lsﬂ}ﬂ

Principles of Solar Radiation: Role and potential of new and renewable
source, the solar energy option, Environmental impact of solar power -
Physics of the sun, the solar constant, extratgrrestriaI and terrestrial solar
radiation, Solar radiation on titled surface, Instruments for measuring solar
radiation and st shine, solar radiation data:

UNIT -1l - ha

Solar Energint')IIection: Flat plate and' concentrating collectors,
classification of conqentrating collectors, orientation and thermal analysis,
advanced collectars:) £508)

Solar Energy Storage’And Applications: Different methods, sensible, latent
heat and stratified storage, solar ponds. Solar-applications - solar heating/
cooling techniques, solar distillation and drying, Photovoltaic energy

conversion. : SRS ——
www.universityupdates.i
UNIT - 1l . rsityupdates.in

g i X
Wind Energy: Sources and potentials, h@ﬁzgpi}élf?@?\ﬁ ical axis windmills,
- performance characteristics. S0 S e
BIO-MASS: Principles of Bio-Con rsioh, Anaerobic faerobi@/ ityestion, types
of Bio-gas digesters, gas yield, bustion characteristi bio-gas,
utilization for cooking, 1.C. Engine operation, and economic aspects.

UNIT -1V

Geothermal Energy: Resources, types of wells, methods of harnessing the
energy, potential in India. @

OTEC : Principles, utilization,settingow___‘: ‘plap_tsege’@ namic cycles.
Tidal and Wave Energy: Potential and i)e({ian hriques, mini-hydel
power plants, their economics. ’

UNIT -V

Direct Energy Conversion: Need for DEC, Carnot cycle, limitations,
Principles of DEC. Thermo-electric generators, Seebeck, Peltier and Joule
Thompson effects, figure of merit, materials, applications, MHD generators,

principles, dissociation and ionization, hall effect, magnetic flux, MHD
accelerator, MHD engine, power generation systems, electron gas dynamic
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conversion, economic aspects. Fuel cells, principle, faraday’s laws,
thermodynamic aspects, selection of fuels and operating conditions,

TEXT BOOKS:

1. Renewable Energy Sources / Twidell & Weir / Taylor and Francis / 2
Special Indian Edition

2. Non- conventional Energy Sources / G.D. Rai / Dhanpat Rai and

Sons = e T dath -
~ww.miversityupdate 7,

REFERENCE BOOKS: g B i T

1. Energy Resources Uti!fzq{idhﬁfana T%cﬁ(‘(ézfﬁé@&éﬁ\njaneyulu & Francis
/ BS Publications/2012 - - & ;\)

e <

2. Principles of Solar’@rgy / Frank Krieth %-m F Kreider /

Hemisphere Publications

3 Non-Conventional y / Ashok V Desai / W:j%astem

4. Non-Conventionai Energy Systems / K Mittai / eler

8. Renewable Energy Té logies / Ramesh & ar / Narosa
6.

Renewable Energy Resouf_cj'&_‘\ Tiwari g\?}@o al / Narosa
_ T \ -

www.universityupdates.in |~ (‘ 1]
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; Besiols A
(A80338) COMPUTATIONAL FLUID DYNAMICS e
(ELECTIVE-M) q\;;l\\ eysity™ pdates

UNIT-I W
Elementary details in numerical techniques: Number system and errors,
representation of integers, fractions, floating point arithmetic, loss of .
significance and error propagation, condition for instability, computationai
methods for error estimation, convergence of sequences.

Applied Numerical Methods: Solution of a system of simultaneous Linear

Algebraic Equations, iterative schemes of Matrix inversion, Direct Methods

for Matrix inversion, Direct Methods for banded matrices.

UNIT -1 o

Finite Difference Applications in Heat_pgﬁd&\:t\dﬁb?@(i)r}yection — Heat

conduction, steady heat conduction in_*%\_rgctaﬁgular géom try, fransient heat

“conduction, finite difference app|ic§1ai:‘5r\'in convective heat tearister, closure.
s

Einite Differences, discretization, sistency, stability, and amentals

of fluid flow modeling: Introduction, elementary finite difference quotients

implementation aspects of finite-@ﬁgrence equations, consistqlg}y, explicit

and implicit methods. :

UNIT - 1l @ Q?
Introduction to first order wave equa logjifﬁ ility of §?D ¢ and eliiptic
equations, fundamentals of fluid flow mod :f;b[ gt%n ve property, the
upwind scheme. ML
UNIT - IV www.universityupdates.in
Review of Equations Governing Fluid Flow and Heat Transfer: Introduction
conservation of mass, Newton's second law of motion, expanded forms of
Navier-stokes equations, conservation of energy principle, special forms of
the Navier-stokes equations. 4

UNIT-V

Finite volume method: Approximation of surface intedt}éﬂs, volume integrals,
interpoliation and differentiation practices, upwind interpolation, linear

interpoiation and quadrati\f;:ﬁj,tgrpolation. &)
TEXT BOOKS: g b [
1. Numerical heat transfer and fluid flow | Suhas V. Patankar/ Hema

shava Publishers corporation & Mc Graw Hill.
2. Computationai Fluid Flow and Heat Transfer/ Muralidaran/ Narosa
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Publications Www.universityupdates.in

REFERENCES: '

8 Computational Fluid Dynamics: Basics with applications/John D.
Anderson/ Mc Graw Hill.

2. Fundamentals of Computational Fluid Dynamics/T apan K. Sengupta
/ Universities Press.

3. Introduction to Theoretical and Computational Fluid Dynamics/C.

Pozrikidis/Oxford University Press/2™ Edition

www.universityupdates.in




167

MECHANICAL ENGINEERING (NANO TECHNOLOGY) 2013-14

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. ME(NT)-ll Sem L T/PD C
4 -/-f- 4
(A82918) NANOTOXICOLOGY

(ELECTIVE-IV)
Objective:
To learn and understand social impact and health issues of environmental
pollution caused due nanoindustries. g
UNIT-I:
Introduction : Concept of Nanotoxicology - Laboratory rodent studies -
Ecotoxicologic studies - Methodology - for Nanotoxicology -toxicity testing.
UNIT-Ii:

Mechanism : Mechanism of nanosize particle toxicity - Reactive oxygen
species mechanisms of NSP toxicity - Interactions between Nanoparticles
and Living Organisms: Mechanisms and Health Effects.

©REEL ]

UNIT-Hl: e b & .

Cytoxicity: Interactions of Nanoparticlééi&wifﬁ Cells and their Cellular
Nanotoxicology - Cytotoxicity of Ultraﬁne@icles - Cytotoxicity and Potential
Mechanism of Nanomaterials.

UNIT-IV: e
Human Exposure to Nanosized Mate?‘m%s,: Nanopollution - Nanomaterials
in Environment - Toxicology of Airborne = Manufactured nanomaterials in
the environment:Biological Activities of {amomaterials and Nan icles -
Respiratory Tract - Efficient deposition/of .ﬁﬁai@ NSP eposition of
NSPs in the respiratory - Deposition of NSPs in .tf@.)résﬁ ratary”’

UNIT-V: '

Risk Assessment and Execution : Portals of entry and target tissue - Risk
assessment - Ethical - Legal and Social Implications - Nanoparticle Toxicology
and Ecotoxicology, The Role of Oxidative Stress - Development of Test
Protocols for Nanomaterials - Regulation of Engineered Nanomaterials in

Europe and USA - _

TEXT BOOKS www.universityupdates.in

1. NANOTALK Conversations With Scientists and Engineers About
Ethics, Meaning, and Belief in the Development of Nanotechnology
by Rosalyn W. Berng, PhD LAWRENGCE ERLBAUM ASSOCIATES,
PUBLISHERS 2006 Mahwah, New Jersey London.

2. Yuliang Zhao and Hari Singh Naiwa, ‘Nanotoxicalogy: interactions of
~Manomaterials with Biological Systems, American Scientific

www.universityupdates.in
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Publishers, 2007 www.1t111’\'ersi‘r\-1xpdqte; in_
3 -"Nanotoxicology - Interactions of Nanomaterials with Biological

Systems”, Ed Yuliang Zhao and Hari SinghNalwa, June 20086.
REFERNECE BOOKS:

1. E P. Widmaier, H. Raff, K.T. Strang, Vander, Sherman and Luciano,
‘Human Physiology: The Mechanisms of Body. Functions’, 8th edition,
McGraw Hill, New York, 2004

. s Gunter Oberd?ster, Eva Oberdorster and Jan Oberdorster
Environmental Health Perspectives, Volume 113 Number 7 , July 2005

3. D. Drobne, ‘Nanotoxicology for safe and Sustainable
Nanotechnology’, Nanotoxicology for safe and sustainable
Nanotechnology , 58, pp. 471-478, December 2007

4. Monteiro-Riv, ‘Nanotoxicology: Characterization, Dosing and Health
Effects’, informa Healthcare publishers, 2007

5. A Reference handbook of nanotoxicology by M.Zafar Nyamadzi

OUTCOME OF THE STUDY:

1 To provide knowledge on social- lmpacst‘ of nanomdustry

2. To design and conduct expenraents as well as fo ana alyze the results.

3. To enhance the various a@cal techniques and to Id_ﬁl’% and solve
problems.

4, To understand the risk agaessment and execution. {C}
www.universityupdates.in

© C’@
& ﬁ*‘r*”? :
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foriofeder A
(A82911) BIOMEDICAL APPLICATIONS IN NANOTECHNOLOGY
(ELECTIVE - IV)

Objective: Aim: The course is intended to cover fundamental terms of
biotechnology and building blocks; biological nanostructures, biosensors
and biomedical applications of nanotechnology, nanodrugs and drug delivery
systems. S A

UNIT I:

Nano Therapeutics: Introduction, Manufacturing of Nanoparticles,
Nanoparticles in Drug Delivery-Available Applications, Future understanding
for Treatment, Thermo responsive delivery systems, pH responsive Delivery
systems, External stimuli based delivery'@stemngagne’tic, photosensitive
and ultra sound sensitive deliver\y_:‘sysierﬁsj. Stéalth ‘nanoparticles -muiti
targeting systems, Drug and Ge}le"-Q'etivery, Magnetic Resonance Imaging,
Hyperthermia. C\‘B '

UNIT II:

Micro/Nanomachining and rication of Materials for Biomedical
Applications : Introduction, Ovérview of lon Implantation Process, Micro/

Nanomachining of “Soft” Polymeé%momateﬁa[s: Orthopedic Applications,

www.universityupdates.in

Blood-Contacting Devices, and rApplications. M} anomachining
of "Hard” Metallic Biomaterials: Den -‘Ir'lﬂlaqunts,.}E’dt\J?'&\G/@ntacting Devices,
Other Applications. e —

UNIT II: www.universityupdates.in
Core/Shell nanostructure for Bioimaging: Core/shell structured
nanoparticles for bioimaging, inorganic core/shell nanoparticles, silver/silica
in fluorescence imaging, iron oxide/silica in magnetic imaging.

UNIT IV: R

Biosensors : Genefation of Biosensors — Immobilization, characteristics,
applications — Conducting polymer based sensors — DNA Biosensors.

UNIT V: . M

2 Iyt
Diagnostic Applications of Nanoparticles: Gene Therapy using
nanoparticles — Nanofluids (Aqueous dispersed. applications of nanoparticles)
— Nanoparticles in bioanalytical Techniques (Quantum dots, SPR based and

peptide based sensors) — Advances in cancer therapy.
Text Books:
1. Leon Lachman et at —at Theory and Practice of Industrial
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Pharmacy,3rd Edition,Lea and Febiger, 1986.
Z Nanotechnology importance and applications-M.H.Fulekar

3. BioMEMS and Biomedical Nanotechnology-Volume | Biological and _
Biomedical Nanotechnology.

4, BIOMEDICAL NANOSTRUCTURES Edited by Kenneth E. Gonsalves,
Craig R.Halberstadt, Cato T. Laurencin, Lakshmi S. Nair

REFERENCE BOOKS:

1. ADVANCED MAGNETIC NANOSTRUCTURES- Edited by David
Sellmyer, Ralph Skomski- springer.

2 BIOMEDICAL APPLICATIONS OF NANOTECHNOLOGY- EDITED
BY Vinod Labhasetwar, Diandra L. Leslie-Pelecky

3. Core/shell structured nanoparticles for biomedical applications by
nagarajan sounderya and youg zhang, springer publications

OUTCOME OF THE STUDY:

1. To familiarize student with biological systems, sensors and building
blocks.
2. To familiarize about biomedical applications, nanodrugs, molecular

modeling of drugs and drugs delivery systems

Www.universityupdates.in
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IV Year B.Tech. ME(NT)-ll Sem ; L TPD C

4 =f-/- 4

(A82916) NANOTECHNOLOGIES FOR WATER AND ENVIRONMENT
APPLICATIONS

(ELECTIVE - IV)
Objective:
To learn and understand social impact of enwronmental pollution caused
due nanoindustries. e
Unit-I:
Introduction: Introduction to Environmental Applications, Implications of
Nanotechnology & Research needs
Unit-lI:
Nanostructured Catalysts TiO, Nanoparticles for Water purification: TiO,
as a semiconductor photocatalyst Photo catalytic mechanism general
pathways & Kkinetics, Intrinsic Photocatalytlc activity,Reaction
variables Photocatalytlc Degradation of Specm \Wa elr? r(e pollutants
Unit-lii: Ei% )
Nanoparticles for treatment of Chlq: a“ied Organic (:o:mtarh'l/\> nts

— <

Introduction, Overview of Chlonnate@anlc Solvents, Biodegradd tion of
Chlorinated Organic Solvents, Nanoscale zero-valene iron (NZV1), Application

of other Nanoscale metallic partmlﬁ}n chlorinated organic compound
degradation

www.universityupdates.in

Unit-1 f !
Nanopartlcles for treatment of Arsenic/? oduct: @ronmentai
Chemistry of Arsenic, Treatment of Arsenlc (—E’@% lline TiO
Treatment of Arsenic using nanoparticles other t Tlan

Umt—V i

Nanomembranes Nanomembranes in Dﬂnkmg water treatment
Nanomembranes in Sea desalination._

Environmental RISkSI—Of Nanomaterials: Routes® ofiNMS into the Water
environment, Hazardous effects of NMs on Human and Ammal Health Risk

Management. S B —
TEXTgBOOKS S / \\'\\'\\".unl\'cl:\]t\ upc L\[e.s.m_

: & I
1 Nanotechnologies for Water Environment Applications American

Society of Civil Engineers (ASCE) Publications by Tian C.Zhang
Zhigiang Hu, Rac Y. Surampalli, R.D.Tyagi, Keith C. K.Lai and Irene
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Mc.Lao

2. Nanotechnology In Water Purification Applications Caister Academic
Press by T.Eugene,Michele de Kwaadsteniet, Marelize Botes and
J:Manuel Lopez-Romero.

Dutcomes :

&

To provide knowledge on social impact of nanoindustry.
To design and conduct experiments, as well as to analyze the resuits.

To enhance the various analytical techniques and to identify and solve
problems.

To understand the soc;o—ethu:al responsibility .

“ WWwW., UIH\ GISJH'HPda[ES lIl
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A kb 4
(A82917) NANOTECHNOLOGY FOR ENERGY SYSTEMS e
. tesiD
ELECTIVE-IV) rqupdates
Obijectives : ' \\\x\\ o

The purpose of this course is an introduction o various forms of energy
used in industries and methods of converting from one form to another by
using Nanotechnology. Students should be provided with the opportunity to
explore these various forms of energy, particularly in terms of Nanotechnology
and how they are converted and how their use L{nracton the environment.

Unit- 1K 0 ‘\" :
Battery materials and batteries: thhuum Ibn based battenes (//J

Unit-il @ LN
Renewable energy Technology: Energy challenges, nanomaterials and

nanostructures in energy harvestingstgvelopments and impleme, gtion of
nanotechnology based renewable en&rgy technoiogies

Unit-lii -

Solar cell structures: quantum well a wantum dot s lif;é% photo-
thermal cells for solar energy harvesting, Thm ,ﬂlm(sﬂ CIGS solar
cells, Dye sensitized solar cells.

Unit-1V

Hydrogen storage Technology: Hydrogen production methods, purification,
hydrogen storage methods.Hydrogen storage materials: metal hydrides and
metal-organic framework materials, volumetric and gravimetric storage
capacities, hydriding and dehydriding ‘kinetics, high enthalphy formations
and thermal management during hydriding reaction, multiple catalytic —
degradation of sorption properties, automotive applications.

Unit-V
Fuel cell Technolagy Fuel cell Principles, types of fuel cells (Alkaline

Electrolyte, Phosphoric acid, Molten Carbonate, solid oxide and direct

methanol and Proton exchange fuel cells), Principle and operation of Proton

Exchange Membrane (PEM) fuel cell, _:\;\: universityupdates.in

TEXT BOOKS & REFERENCES: T

1. Renewable Energy Resources by J. Twidell and T.Weir, E&FN Spon
Lid.

2. Hydrogen from Renewabie Energy Source by D.Infield
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3 Fundamentals of Industrial Catalytic Process by C.H. Bartholomew
and Robert J. Farraoto, John Wiley & Sons Inc.
4. Fuel storage on Board Hydrogen storage in Carbon Nanostructures

by R.A. Shatwell. _
5. Fuel cell Technology Handbook by Hoogers, CRC Press.

6. Hand book of fuel cells: Fuel cell technology and applications by
Vielstich, Wiley:CRC Press.

Outcomes : _

° To demonstrate knowledge of the sources of energy and the methods
of energy conversion in Nanotechnology.

° To appreciate the role of Nano technology in energy and its efforts to
improve lifestyle.

® Understand the basic principles of Renewable Energy technology,
Micro. Fuel Cell Technology and Micro Fluid System.

° To.conduct experiments to \)érify\ basic principles of energy conversion.

3™ www.universityupdates.in
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- -f-I- 2

(A80087) INDUSTRY ORIENTED MINI PROJECT

www.universityupdates.it_

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. ME(NT)-Il Sem L TPD C
- -16/- 2

(A80089) SEMINAR

V r ‘mwersm-u dates.in
\ .j hl; ' .H Saaas

4 :: % )
JAWAHARLAL NEHRU TECH{?JOLOGICAL UNIVERSITYHYDERABAD

IV Year B.Tech. ME(NT)-II Sem L, T/PD C
w <. 15 10
(A80088) PROJECT WORK
&8 (:,) :
E1

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. ME(NT)-Il Sem L TPD C
. o 2

(A80090) COMPREHENSIVE VIVA

S 7.-7-77-.7-7- S -1]
wwxx-'.unsic};g_t}-"l.lpdates in_



