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FOREWORD

To achieve the target obeing a global leader in the field of Technical Educatiorthere is some
sort of time bound urgenadyp work quickly, massively and strongly in respect of National Institute of
Technology, Arunachal Pradesh beingfan | nst i t ut e of Nlaan ActroPlarliamenp) or t p n c
and beingestablished only in five years back in 2010 have therefore adopteddaB 6 gs ktatad below
to achieve the primary goal of producing world class visionary engineers and exceptionally brilliant
Researchers and Innovagor

Best Teaching

Best Research

Best Entrepreneurship & Innovation practices
Best Services to Society

| et ant-ANN e et

In implementing thed B 6 in lletten and spirit, the framing of syllabi has been taBenan
important legitimate parameter. Therefore, extraordinamfforts and dedications were directed for the
last few years to framesyllabi in a framework which is perhaps not available in the country as of
today, with an Indian perspective in a Global context

Besides attention od B 6 ipstitaten has given considerable importance to the nfajdts of
current Technical Education while framing the syllalus. The major stumbling blocks in Technical
Education today are:

. Thepresent system is producing AAcademic Engi pee

Il.  The present system of education makesstbdents to run after jobs rather than making them
competentto create jobs.

Il Thereislackoff ni ti ative to i mplement the reality qf
knowl edgeo.

Taking due consideration of the findings made above, to my mind credible syllabi has been framed in
the institute in which the major iomations are introduction of:
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I. I-Course (Industrial Course) one in each semester at least one, which is targeted to be
taught by the Industrial Expert at least up to 50% of its component.
II. Man making and service to society oriented compulsory credit coursesf NCC/NSS,
values & ethics.
[ll. Compulsory audit course on Entrepreneurship for all branches.
IV. Many add-on courses that are (norcredit courses) to be offered in vacation to enhance
the employability of the students.
V. Many audit courses like French, German, andChinese to enhance the communication
skill in global scale for the students.
VI. Research and imagination building courses such as Research Paper Communication.
VI.L. Design Course as fACreative Designo.

Further, the syllabi are frameubt to fit in a given structure as we believe structure is for syllabus
and syllabus is not for structure. Therefore, as per requirement of the courses, the structure, the
credit and the contact hours have been made availabie case to case.

The syllabus is also innovative as it irnbhs:

I.  In addition to the list of text and reference books, a list of journals and magazines for
giving students a flexibility of open learning.

II.  System of examination in each course is conventional examination, open book
examination and online examination.

Each course has been framed with definite objectives and learning outcomes. The Syllabus has alsq
identified the courses to be taught either of two models of teaching:

I.  J. C. Bose model of teaching where practice is the first theory.
II. S. N.Bose model of teding where theory is the first practice.

Besides the National Institute of Technology, Arunachal Pradesh has initiated a scremplef
and best teachingn which for example:

I. Instead of teaching RL, RC and RLC circuit separately, only RLC circuit will be
taught and with given conditions on RLC circuits, RL and RC circuits will be derived
and left to the students as interest building exercise.

Il. Instead of teaching separately High Pass Filter, Band Pass Filter and Low Pass Filter
etc.; one circuit will be taught to derive out other circuits, on conditions by the
students.

I am firmly confident that the framed syllabus will resultimcredible achievements, accelerated
growth and pretty emphatic win over any other systemsnd thereforeny students will not run after
jobs rather jobs will run after them.

For the framing of this excellent piece of syllabulke to congratulate all members of faculty,
Deans and HODs in no other terms but ASabash!o.

Prof. Dr. C.T. Bhunia
Director, NIT, (A.P.)
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TEACHING GUIDELIN ES

In order to achieve the desired goal of excellence and innovations in each and every function of
Nati onal I nstitute of Technology, Arunachal Pr a
distinguished members of Faculty to invest sorhe¢heir valuable business time in doing Research on
Teaching. In this context, | put forward the following general guidelines for teaching practices in the
institute:

1) J.C. Bose Model of TeachingAs an example, In the Basic Electronics course instead of
first teaching the colour codes of the resistors in a theoretical class, teacher may carry few
resistors to class and note down on the blackboard the colours of resistors and their values.
Thereafter, the teacher may ask the students to device the cotocraling enthusiasm
among students. Similarly, instead of teaching the characteristics of PN junction diode,
teacher may guide the students in a laboratory to draw the characteristics curve, then may
advise the students to analyse the behaviour of deaisitcs. Thereafter, the teacher may
teach the theory of PN junction diode.

2) S.N. Bose Model of TeachingThis is the conventional model of teaching where theory is
first practice but even then | suggest some unigue ideas to improve imaginative power and
creativity of students in the subject. For example, instead of teaching two algorithms for
conversion of decimal to binary, one for integral part and another for fractional part, | call
upon the teachers to design a single algorithm for both the pufpo$espiring teaching.

3) | also believe that noble teachingll be simple and in simpler way.Therefore, | call upon
the teachers not to teach baaks filter, low pass filter, high pass filter separately. Teachers
may design a single circuit for all t#rs and put on condition thereon can derive separately
circuits for separate filters. Similarly, instead of teaching RL, RC and RLC circuits
separately, | call upon the teachers to teach only RLC circuit and then putting suitable
condition on RLC circuitRL and RC circuits may be derived and taught.

4) Last but not the least,| call upon the teachers tmlve all the problems of all chapters of
the main text book prescribed for a subjectin a teachingearning procesg 50% to be
solved by teachers (may bé even ones) and 50% may be solved by students (may be odd
ones).

| solicit and anticipate full cooperation from all my brilliant pool of young and energetic
faculty membersto practice th@obleand novel teaching procedures explained above without fail
Onceprocedures implemented by teachers are documentedie may proceed to file a patent on
Research in Teaching on behalf of NIT, Arunachal Prdesh.

Prof. Dr. C.T. Bhunia
Director, NIT, (A.P.)
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Mechanical Engineeringis one of the major engineering dilons. Its principles are involved in

the design, development and construction of nearly all of the physical devices and systems tha
modern technology has produced. Mechanical engineers are also concerned with the operations (¢
all kinds of machineries,na the production of power. They must conceive research, design,
develop, test, manufacture and sell equipment for these purposes. . It is one of the oldest an
broadest engineering disciplines.

The Department of Mechanical Engineering at National Instimf Technology, Arunachal
Pradesh was established in August 2013. The department offers four year degree B.Tech in
Mechanical Engineering with an annual intake of 30 students. Within a very short period this
Department already developed some New Labdestavith modern art of facilities. A continuous
effort is always on towards setting up new laboratories and improvement of facilities in the
existing laboratories.

Our objective is to provide students with a quality mechanical engineering educatiameetitea
understanding and application of mechanical engineering principles, imparting knowledge with
imagination for techno economical development of the country, and improving the quality of life
of our citizens through teaching, research, and innovatiba. mission is further to provide an
environment where students will get extensive avenues to excel, improve technical exposure and
develop personality and then get recruited in reputed organizations with global presence, in
various roles and responsiligis and also to meet the mission of Arunachal Pradesh, North East
region and the nation at large.
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Semester

Credit Course

|- Course

Audit Course

Add-on course

1SI

Engineering Mathematics |
Engineering Chemisy
Engineering Physick

Life Science

Engineering Mechanics
Engineering Drawing
Workshop Practice |

Basic Electrical & Electromis
Engineering
Communication Skill

NIL

NSS/ NCC
Foreign Language
(French/ Korean)

NIL

2nd

Engineering Mathematics Il
EngineeringPhysic I
Environmental Science
Basic Mechanical Engineerin
Programming in C
Workshop Practice I
Digital Electronics & Logic
Design

Historiographyof Science &
Technology

Basic Civil Engineering

NIL

Foreign Language
(German/ Chinese

NIL

3rd

EngineeringMathematics Il
Basic Thermodynamics
Material Science &
Engineering

Strength of Materials
Workshop Practe I
Behavioural Science

Fluid
Mechanicd

NIL

NIL

Stochastic Processes
Applied Thermodynamics
Fluid Mechanicdl
Electrical machines
Machine Drawing

Theory of Machine

Engineering
Materials and
Processes

NIL

Auto CAD/ CAM

slh

Machine Design

Heat Transfer

Measurement and Metrology
Manufacturing Technology
Industrial Engineering &
Management

Internal
Combustion
Engines

NIL

ANSYS/ PROE

6Ih

Engineering Ethics & IPR
Disaster Management

Dynamics of Machinery
Machine Designl

Automation and Computerize
Manufacturing
Numerical Methods in

PowerPlant
Engineering

Automation
and
Computerized

NIL

MATLAB+LABVIEW/
C++
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Engineeringy Manufac¢uring
R
esearch-Pq:-)er Refrigeration
Communicétion .
— and Air
Mass Wmmunicdion for Conditionin
ih Tedhnology g
Creative Design NIL FORTRAN
Elective | (Dept.
. (Dept,) Green Car
Elective Il (Dept.) Technolo
Project & Thesis Preliminary vy
Project, Thesis & Viva
gh Grand Viva o NIL NIL
Seminar & Group Discussion NIL
Industrial Training
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Examination System

Semester Conventional Open Book Online
Engineering Chemistry
Life Science
Engineering Mechanics Engineering Mathematics |
Engineeringdrawing | EngineeringPhysics | NIL
1% Workshop Practice | Basic Eledtical & Electronics
Communication Skill Engineering
NSS/NCC
Foreign Language (French/
Korean)

Engineering Mathematics Il
Basic Mechanical
Engineering

Workshop Practice Il

Basic Civil Engineering
Environmental Science

2" Engineering Physick
Digital Electronics & Logic
Design

Historiographyof Science &
Technology

Foreign Language (German/
Chinese)

Programming in C NIL

Engineeringviathematics |l
Basic Thermodynamics
Material Science &

3¢ Engineering Strength of Materials NIL
Fluid Mechanicg
Workshop Practice lll
Behavioural Science

Stochastic Processes
Applied Thermodynamics
Engineering Materials and
Processes

Fluid Mechanicsl Theory of Machine
Machine Drawing
Entrepreneurship and
Innovation

NIL

Internal Combustion Engines
Heat Transfer

Measurement and Metrology
5" Manufacturing Technology Machine Design NIL
Industrial Engineering &
Management

Electrical Machines
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Dynamics of Machinery
PowerPlant Engineering

. Automatlon.and Computerize Machine Desigril Numerical Methods in
6 Manufacturing Engineering

Engineering Ethics & IPR
Disaster Management

Refrigeration and Air
Conditioning
Elective | (Dept.) Creative Design

" Elective Il (Dept.) Green Car Technology
7 Mass Communication for NIL

Technology

Research Paper
Communication

Project & Thesis Preliminary

Project, Thesis & Viva
Grand Viva

gh Seminar and Group Discussic NIL NIL
Industrial Training
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INDEX

FIRST SEMESTER

Subject Code Subject Model | P T L | Credit
MAS 101 Engineering Mathematids SNB 0 1 3 4
CHY 101 Engineering Chemistry SNB 2 0 3 4
PHY 101 Engineering Physiclk SNB 2 0 3 4
BIO 101 Life Science SNB 0 0 3 3
CE 101 Engineering Dawing JCB 4 0 0 2
ME 101 Engineering Mechanics SNB 0 0 3 3
ME 102 Workshop Practicé JCB 4 0 0 2
EE101 Basic Electrical & Electronics Engineering JCB 2 0 3 4
HSS 101 Communication Skill SNB 2 0 0 1
HSS 102 NSS/NCC JCB 2 0 0 1
HSS 103 Foreign Laanguage (French / Korean) (Audi JCB 2 0 0 1
Total 20 | 1 | 18 29
SECOND SEMESTER
Subject Code Subject Model | P T L | Credit
MAS 201 Engineering Mathematics Il SNB 0 1 3 4
ME 201 BasicMechanical Engineering SNB 0 0 3 3
CSE 201 Programming in C JCB 8 0 0 4
CHY 201 Environmental Science JCB 0 0 3 3
PHY 201 Engineering Physics |l SNB 2 0 3 4
ECE 201 Digital Electronics & Logic Design JCB 2 0 3 4
HSS 201 Historiography of Science & Technology JCB 0 0 3 3
CE 201 Basic Civil Engineering JCB 3 0 0 2
ME 202 Workshop Practice I JCB 3 0 0 2
HSS 202 Foreign Language (German / Chinese) (Audit] JCB 2 0 0 0
20 1 18 29
THRD SEMESTER
Subject Code Subject Model P T L Credit
MAS 311 Engineeriig Mathematics 1l SNB 0 1 3 4
ME 301 Basic Thermodynamics SNB 2 1 3 5
ME 302 Material Science & Engineering SNB 0 1 3 4
ME 303 Strength of Materials SNB 3 0 3 5
ME 304 Fluid Mechanics SNB 3 0 3 5
ME 351 Workshop Practicdl JCB 3 0 0 2
HSS301 Behavioural Science SNB 0 0 2 2
11 3 17 27

10
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FOURTH SEMESTER

Subject Code Subject Model | P T L | Credit
MAS 401 Stochastic Process SNB 0 1 3 4
EE 400 ElectricalMachines SNB 3 0 3 5
ME 401 Applied Thermodynamics SNB 0 1 3 4
ME 402 Engineering Material and Processes JCB 3 0 3 5
ME 403 Fluid Mechanicgl SNB 3 0 3 5
ME 404 Theory of Machine SNB 0 0 3 3
ME 451 Machine Drawing JCB 3 0 0 2
HSS D1 Entrepreneurship andnovation SNB 0 0 3 3
12 2 21 31
FIFTH SEMESTER
Subject Code Subject Model | P T L | Credit
ME 501 Machine Design SNB 3 0 3 5
ME 502 Internal Combustion Engines SNB 3 0 3 5
ME 503 Heat Transfer SNB 2 0 4 5
ME 504 Measurement and Metrology JCB 2 0 3 4
ME 505 Manufacturing Technology JCB 3 0 3 5
ME 506 Industrial Engineering & Management SNB 0 0 3 3
13 0 19 27
SIXTH SEMESTER
Subject Subject Model P T L Credit
Code
ME 601 Dynamics & Machiney SNB 3 0 3 5
ME 602 Machine Desigril SNB 2 0 3 4
ME 603 PowerPlant Engineering SNB 2 0 3 4
ME 604 Automation and Computerized Manufacturir JCB 3 0 3 5
MAS 602 Numerical Methods in Engineering SNB 2 0 3 4
HSS 601 Engineering Ethics & IPR JCB 0 0 3 3
HSS 602 Disaster Management JCB 0 0 2 2
12 0 20 27

11
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SEVENTH SEMESTER

Subject Code Subject Model P T L Credit
HSS 701 Mass @mmunicdion for Technology JCB 0 0 3 3
HSS 702 Researd Pgper Communicdion JCB 0 2 0 1
ME 701 Refrigeration and AkConditioning SNB 3 0 3 5
ME 702 Creative Design SNB 0 0 2 2
ME 703/E | Elective | (Dept.) SNB 0 0 3 3
ME 704/El| Elective I (Dept.) SNB 0 0 3 3
ME 705 Green Car Technology JCB 2 0 2 3
ME 751 Project & Thesis Preliminary JCB 1 0 0 4

6 2 16 24
EIGHT SEMESTER

Subject Code Subject Model | P T L | Credit
ME 852 Project & Thesis JCB 0 0 0 8
ME 853 Grand Viva JCB 0 0 0 4
ME 854 Seminar and Group Discussion JCB 1 0 0 2
ME 855 Industrial Training JCB 1 0 0 2
2 0 0 16

12
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SEMESTER-I
(Common to all Branches)

Supject Subject Model | P | T | L | Credit
ode
MAS 101 Engineering Mathematids SNB 0 1 3 4
CHY 101 Engineering Chemistry SNB 2 0 3 4
PHY 101 Engineering Physick SNB 2 0 3 4
BIO 101 Life Science SNB | 0 0 3 3
CE 101 Engineering Drawing JCB 4 0 0 2
ME 101 Engineering Mechanics SNB 0 0 3 3
ME 102 Workshop Practicé JCB 4 0 0 2
EEE 101 Basic Electrical & Electronics Engineering| JCB 2 0 3 4
HSS 101 Communication Skill SNB 2 0 0 1
HSS 102 NSS/NCC JCB 2 0 0 1
HSS 103 Foreign Language (French / Koreg@udit) | JCB 2 0 0 1
Total 20 | 1 18 29

Contact Hrs: 39; Credit: 29

Nameof the Module:Engineering Mathematics
Module Code:MAS 101

Semester1®

Credit Value:4 [P=0, T=1, L=3]

A. Objectives:
The course is designed to meet withfiliowing objectives
1. Providing high quality education in pure and applied mathematicdir ¢o prepare students for

graduate studies or professional careers in mathematical sciences and related fields.

2. Imparting theoretical knowledge and to develop computing skill to the students in the area of
Science and Technology.

3. Providing teaching ankkarning to make the students competent to their calculating ability, logical
ability and decision making ability.

4. Giving students theoretical knowledge of Calculus, Algebra and their practical applications in the
various fields of Science and Enginegrin

5. Apply their knowledge in modern industry or teachimg, secure acceptance in higbhality
graduateprograms in Mithematics and o¢h fields such as the field of quantitative/Mathematical
finance, Mathematical computingtatistics and actuarial scienc

B. Learning Outcomes:
Students successfully completing this module will be able to:
1. Become more confident about their computing skill, logical skill and decision making skill.
2. Find various applications of Calculus and Algebra in the pradtidale $cidn@esand engineering.
3. Become more competent to analyse mathematical and statistical problems, precisely define the key
terms, and draw clear and reasonable conclusions.

13
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4. Use mathematical and statistical techniques to solve well defined problems apdt piresir
mathematical work, both in oral and written format, to various audiences (students,
mathematicians, and nanathematicians).

5. Understand, and construct correct mathematical and statistical proofs and use the library and
electronic datdases todcate information on mathematical problems.

6. Explain the importance of Bthematics and its techniques to solve real life problems and provide
the limitations of such techniques and the validity of the results.

7. Propose new mathematical and statistical aes and suggest possible software packages and/or
computer programming to find solutions to these questions.

C. Subject Matter:
Unit I:
Matrices: Introduction to Matrices and their basic properties, Transpose of a matrix, verification of the

propertes oftransposes, Symmetric and Skew symmetric matrices and their properties. Determinant of a
square matri x, Mi nors andCofactor s, Lapl aceobs
determi nant s, Adj oint of a dtedetermimant.nSangutar, andJrerc o b i
Singular matrices, Adjoint of a matrix, Inverse of a #simgular matrix and its properties, Orthogonal
matrix and its properties, Trace of a matrix, Rank of a matrix and its determioaingnelementary row

and column opmtions, Solution of simultaneous linear equations by matrix inversion method,
Consistency and inconsistencl/a system of homogeneous and rfamogeneous linear simultaneous
equations, Eigen values and Eigen vectors of a square matrix (of order 2Eige3),values, Caley
Hamilton theorem and its applications, Diagonalisation of a square matrix with real and distinct eigen
values (up to 3rd order).

Unit 11
Successive Differentiation: Higher order derivatives of a function of single variable, Leildngz
theorem (statementonly) and its application, problems of the type of recurrence relations in derivatives
of different orders.
Mean Value Theorems & Expansion of Functions:Roll e 6 s t heor enly)( and it e me

application, Mean Vale theoremsi Lagrange & Cauchy (statement only) and their application,
Tayl or 6s theorem with Lagrangeds and Cauchyodd
application, Expansions of functions bf ay |l or 6 s and Mac | au rinfinté series h e o I
expansion of the functions.

Unit 111 :

Integrals: Double and triple integrals and evaluatiof area and volume. Change ofder of
integration.

Reduction formula: Reduction formulae both for indefinite and definite integrals.
Unit IV

Complex variables:complex numbers, BMoi vr eds Theorem and its appl

Hyperbolic functions, functions, continuity, Differentiability, analyticitpauchy Riemann equations
and propdies of analytic functions, Cauchy's integral and Cauchy's integral formula, derivatives of
analytic functions.

D. Teaching/ Learning/ Practice Pattern:

Teaching: 70%
Learning: 30%

14
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Practice: 0%

E. Examination Pattern:
Theoretical Examination: Written

F. Reading Lists:

Books:
1. Erwin Kreyszig, AAdvanced Engineering Mathempt.i
2. Babu Ram, AEngineering Mat hematicso, Pear son| Ec
3. H K Dass fAHigher Engineering Mathematicso, | S.
4. B. S. Gr ewal , AEngi nan@&CGong Mat hemati cs o, S. C h
5.Pu|akKundu , AfA Text book on Engineering Mathper
6. Pal &Da s, Engineering Mathematicsodo Vol . [ U . |
7.John Bird , AHigher Engineering Mathematicso| 4t
8. L.RadeandB.Wstergren, iMat hemati cs Handbook: for S
Indian Edition 2009, Springer).
9. M. J. Strauss, G. L. Bradley and K. L. Smith
Pearson Education.
10.S. K. Adhi k aof Enginedridg Miateematidss®q o dDhanpat Rai and Clo.
11.Ss. S. Sastry, AEngineering Mat hematicso, PHI £
122Ravi sh R Singh, AEngineering Mathematicso, ME Gr
13.Das & Mukherjee, AnDi fferenti al Cal cul us o, Uu. N.
14 Das & Mukherjee, fAlntegral Calculuso, U.N. Dhar
Magazines:
1. Current Science (Indian Academy of Science)
2. The Mathematics Student (Math Student) (Indian Mathematical Society)
3. Mathematical SpectrurfThe University of Sheffield).
4. Mathenatics Magazine (Mathematical Association of America)
5. +Plus magazine (University of Cambridge)
6. Mathematics Today, London Metropolitan University.

Journals:
1. Journal of Engineering Mathematics, Springer.
2. Journal of Computational and Applied Mathemsticondon Metropolitan University.
3. The Journal of Indian academy of Sciences.
4. Bulletin of Pure and Applied Sciences.

Name of the ModuleEngineering Chemistry
Module Code:CHY 101

Semester1®

Credit Value: 4 [P=2, T=0, L=3]

A. Objectives:
The couse is designed to meet with tfedlowing objectives:
1. Imparting theoretical and practical knowledge to the students in the area of Chemistry.

15
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2. Providing teaching and learning to make students acquainting with advanced science and
technology in Chemistry.

3. Injecting the future scope and the research direction in the discipline of Chemistry.

4. Making students competent to the research and development in advanced science and technolog
in Chemistry.

B. Learning outcomes:
Students successfully completing thiedule will be able to:
1. Adequately trained to become Chemists, Scientist and Chemical Engineers.
2. Skilled both theoretically and practically to do operation, control and maintenance works in
Chemistry and Chemical Engineering.
3. Substantially prepared toka up prospective research assignments.

C. Subject matter:
Unit I

Chemical Thermodynamics: Concept of Thermodynamic System: diathermal wall, adiabatic wall,
isolated systemglosed system, open system, extensive property, intensive prdpémygucton to
first law of thermodynamics: different statements, mathematical form; internal energy: physical
significance, mathematical expression (ideal and real gas), Enthalpy: physical significance,
mathematical expression. Cp and CV definition and relatigigbatic changes; reversible and
irreversible processes; application of first law of thermodynamics to chemical processes: exothermic,
endothermic processes, law of Lovoisier and Laplace, Hess's law of constant heat summation,
Kirchoff's law. Second law #rmodynamics; Joule Thomson and throttling processes; inversion
temperature; evaluation of entropy: characteristics and expression, entropy change in irreversible
process, entropy change for irreversible isothermal expression of an ideal gas, entropyothang
mixture of gases.
Work function and free energy: physical significance, mathematical expression for ideal and real
gases obeying Vander Waals' equation, Gibbs Helmholtz equation.
Condition of spontaneity and equilibrium

Unit Il :

Electrochemistry Conductance: Conductance of electrolytic solutions, specific conductance,
equivalent conductancemolar conductance and ion conductance, effefcttemnperature and
concentrationK o hl r auschés | aw of i nde preumkersantd hydiangpf at i (
ions, Conductometrititrations: SA vs SB & SA vs WHByrecipitation titration KCI vs AgNO3.
Electrochemical cell: Cell EMF and its Thermodynamic significance, single electrode potentials and
its applications; hydrogen half cell, quinhydrdmadf cdl and calomel half cell. Storage cell, fuel cell.
Application of EMF measuremeriReaction Dynamics: Reaction laws: rate and order; molecularity;
zero, first and second ordeinktics, Arrhenius equatioMechanism and theories of reaction rates
(Transition state theory, Collision theory).Catalysis: Homogeneous catalysis and heterogeneous
catalysis.

Unit 111 :

Structure and reactivity of Organic molecule: Electro negativity, electron affinity, hybridization,

Inductive effectresonance, hyperonjugation,electromeric effect, carbocation, carbanion and free

radicals. Brief study of substitution, elimations and addition reactionsstrumental Methods of

Analysis: Introduction to instrumental methods such as IR, UV, VIS, NMR and Mass spectrometry.
Unit IV

Polymerization: Concepts, classifications and industrial appitss, Polymerization processes
(addition andcondensation polymerization), degree of polymerizationsp@gmerization,steree
regularity of polymer, crystahity and amorphicity of polynrePreparation, structure and use of some
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common polymers: plastic (PE, PP, PVC, bakelite), rubber (natural rubber, SBR, NBRinyiore
6.6, polyester)Conducting and sentionducting polymers.

Industrial Chemistry: Solid, liquid and gases fuels; aiituents of coal, carbonization of coal. Coal
analysis:Proximate and ultimate analysis. Classification of coal, petroleum (LPG, CNG), gasoline,
octane number, aviation fuel, diesel, cetane nuniatural gas, water gas, Coal gas, bio @as-
diesel.

D. List of practicals: (Minimum eight experiments should be conducted by students)
1. Acid base titration :( Estimation of commercial caustic soda)
2. Redox titration: (Estimation of iron using permanganometry)
3. Complexometric titration: (Estimation of hardiseof water using EDTA titration)
4. Chemical Kinetics :( Determination of relative rates of reaction of iodide with hydrogen peroxide
at room temperature (clock reaction).
Heterogeneous equilibrium (Determination of partition coefficient of acetic aticlen Abutanol
and water)
6. Viscosity of solutions (determination of percentage compaosition of sugar solution from viscosity)
7. Conductometric titration for
(a)Determination of the strength of a given HCI solution by titration against a standard NaOH
solution.
(b) Analysis of a mixture of strong and weak acid by strong base.
8. Preparation of a hormapolymer by free radical initiated chain polymerization and determination of
its molecular weight by viscosity average molecular weight method.
9. pH- metrictitration for determination of strength of a given HCI solution against a standard NaOH.

o,

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical ExaminationNritten.
2. Practical Examinabin: Conduct Ractical Examination and viveoce.

G. Reading lists:

Books:

1. Rakshit P. C., APhysical .Chemistryo Sarat Bo
2. Dutta R. L. , 0l norganic. Chemistryodo The New B
3. Levine 0 Physi cadHillEdoation st ryo McGraw

4. Finarl.L,AOrganic Chemistry. (vol. 1 & 2).0 Pear sgq
5. lasston Samuel, A Text Book of Physical Chem
6. Lee J. D. , AConcise I norganic Chemistryo Wil
7. Sykes, P., fiiGuidebook to Mechanism in Org. Che
8. Chakrborty D. K. , ASolid State Chemistryo, New
9. Gupta M. C. , AAtomic & Mol ecular Spectroscop
100.Gowari kar V. R. , APol ymer Sciencebo, New Age.
11.Mi shra G. S. , Al ntroductory Polymer Chemistrtr
12.Nasi pur i D. , 008 tgearnei occ hGeommi psot urnyd soof, New Age.

r
13.Kal si P. S, iSpectroscopy of Organic Compoun
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14.Kal si P.S. ,00rganic Reactions & their Mecha
15Maity and Maity ,0 Engingeering Chemistryo, U
16.Ravy, Das, Bi swas, rfigngNewe€ennhgalChBmbokt Agenc

Magazine
1. Chemicalsience
2. Chemistry Today
3. Chemistry For You

Journals:
1. Journal of Organic Chemistry, ACS
2. Journal of Physical Chemistry, ACS
3. Material Science & Engineering B, Elsevier

Name of the ModuleEngineering Physicd
Module Code:PHY 101

Semester1®

Credit Value: 4 [P2, T=0, L=3]

A. Objectives:
The course is designed to meet withfiliowing objectives

1. Imparting theoretical & practical knowledge to the students in the area of EngineersicsPhy

2. Providing teaching and learning to make students acquainting with moderrofsaateof
Engineering.

3. Injecting the future scope and the research direction in the field of Physics with specific
specialization.

4. Making students competent to desi§ development of Engineering Physics.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. Adequately trained to become Engineers.

2. Substantially prepared to take up prospective research assignments

C. Subject matter.
Unit I:

Scalar and vector: Scalar and vector, dot and cross product, Scalar and vector fields, concept of
Gradient, Divergencand Curl.
General Properties of Matter. Elasticity, Viscosity, Surface tension.
Unit II:
Acoustics: Simple Hamonic Motion Damped Vibration, érced Vibration
Thermal Physics:Kinetic Theory of Gas, conductivity & Radiation
Unit 111 :
Physical Optics:Introduction to Interference, Diffraction, Polarization

18




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

Elementary Solid State PhysicsElementary ideas of crystal stture : lattice, basis, UNIT cell,

fundamental types datticesBravis lattice, simple cubic, f.c.c and b.c.c lattices, Miller indices and

miller planes, Ceprdination number and atomic packing factomays: Origin of characteristics and

continuous Xray, Braggbébs |l aw (no derivation), det er mi
Unit IV:

Fundamental of Quantum Physics:Wave particle duality, Compton effect, Photo electric effect,
He i s e nubcertaigty relation, concept of wave packet.

D. List of practicals: (Minimum five experiments should be conducted by students)
1. Determination of thermal conductivity of agwbconductor by searle's method.

Determination of thermal conductivity of a bad conductor by Lees and Chorlton's method
Determination the dispersivewer of the material of a given prism

Use of carry Foster's bridge to determine unknown resistance

Determination of Young Modulus by flexure method and calculation of bending moment and shear
force at a point on the beam

Determination of coefficiat of Viscosity by Poiseulle's capillary flow method
Determination of wavelength of light by Newton's ring method

o howb

No

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical ExaminatioWritten.
2. Practical Examination: Conductdetical Examination and viveoce.

G. Reading lists:

Books:
1. Murr at R. Spiegel , Seymour Li pschutz& Denni
Tata McGraw Hill Education Private Limited, New Delhi, 2009.
2. Tkwal e and Purani c, fi Cl a sHilliPabiishingMe c hani cs o0 Ta
3. Sengupt a&Chatterjeee, AA Treatise on Gener al
(P) Limited
4. D. Chattopadhyay and P. C. R a k sBooksand Alfied (R) b r a t]i
Ltd.
5. N. K. Baj aj , AThe physics of Waves and Osc

Limited, New Delhi.

6. A. Ghatak?™®" Edilidd prata Mc&raw Hill Education Private Limited, New Delhi. .

7. S. 0. Pillai, ofiSWiidySEasetePhysitds

8. Kittel, i Sol ith(daditi&”ltWiIEyelndiE’.hysi cso 7

9. Richard P. Feynman, Robert B. Leighton and
Physicsodo Vol . | to Vol . IV, Pear son

10.D. Chattopadhyay and P.ould.seRaikns hRrtac tii chanl APdh
Book Agency (P) Ltd.

Magazine
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1. Physics Reports
2. Quarterly Reviews of Biophysics
3. Resonance
4. American Teacher
5. Scientific Physics
6. Physics Today
7. Physicdor You
Journals:
1. Nature
2. Physical Review Letter
3. Physical Review A & B
4. Applied Physics Letters (APL)
5. Proceedings of the National Academy of Sciences
6. Chemical Physics Letters
7. Journal of Physics: (Including A, B, C, D, E, F & G) 8. Journal of Scientific & Industrial

Research
Indian Journal of Engieering & Material Sciences
9. Indian Journal of Radio and Space Physics

o

Name of the Modulelife Science
Module Code:BIO 101
Semester1®

Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is design to meet with tbBowing objectives:
1. Imparing knowledge on the origin of Earth and life forms ontBaappreciating importance of
biological diversity and understanding imlecules being the main component of life.
2. Under st an dhe bagiaurit @ a@ifferent life forms, and struate and function of different
tissue systems in plants and animals.
3. Imparting knowledge on water relations, nutrient uptake and assimilation, and metabolism in
plants.
4. Providingknowledge on Bioenergetics of plant and animal cells, different organellelved in
electron transport systems, nervous, digestive and immune systems in animals.

B. Learning Outcomes:
Upon completion of the subject, students will be ahle to
1. Understand the chagteristics of living organismgppreciate the importance of digity of life
and their interaction with the environment.
2. Explain the interrelationship between bimlecules and the living system, and influences of bio
molecules upon the structure and function of intracellular components.
3. Have a broad knowledge onid@nergetics of plant and animal cells; and a brief on important
biological systems of animal.
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C. Subject Matter:

Unit I:
Origin of Life: History of earth, theories of origin of life and nature of the earliest organisms.
Varieties of life: Classification,Five kingdoms, viruses (TMVHIV, Bacteriophage), Prokaryote
(Bacteriacell structure, nutrition, reproduction), Protista, Fungi, Plantae and Animalia.
Chemicals of life: (Bio molecules)Carbohydrates lipids, amino acids, proteins, nucleic acids and
identfication of bio molecules in tissues.

Unit Il :
Cell: Cell concept, structure of prokaryotic and eukaryotic cells, plant cells and animal cells, cell
membranes, cellorganelles and their function, Structure and use of compound microscope.
Histology: Maritimes (apical, intercalary, lateral) and their function; simple tissue (parenchyma,
collenchymas,sclerenchyma); Complex tissue (xylem and phloem); Tissue systems (epidermal,
ground, vascular); primary body and growth (root, stem,;|&dondary growth (répstem),Animal
tissues (Epithelial, connective, muscle and nervous tissues) and their functions in the body.

Unit Il
Transport: Plant water relationships, properties of water, diffusion, osmosis, imbibition, uptake of
water by roots antheories of trasport of water through xylem (ascent of water in xylem, cohesion
tension theory), apoplast and symplast theory; Transpiratiooture of leaf, opening and closing
mechanisms of stomata, factors affecting transpiration and significance of transpiration.
Nutrition: Mineral Nutrition in plants, Heterotrophic nutrition in plants; Photosynthesis (Autotrophic
forms ofnutrition), Chloroplast structure, two pigment systems, photosynthetic UNIT, light absorption
by chlorophyll and transfer of energy, phosplatign and electron transport system, CalBenson
Cycle (G), Hatch Slack Pathway ¢J; Crassulacan Acid Metabolism (CAM), factors affecting
photosynthesis.

Unit IV:
Energy Utilization: (Respiration)- Structure of mitochondria, cellular respiration,atenship of
carbohydratemetabolism to other compounds, Glycolysis, fermentation, formation of ace#yl co
Kreb cycle, Electron Transport System and Oxidative Phosphorylation, ATP, factors affecting
respiration;Elementary canal in humans, nervous andriamal control of digestive systems, fate of
absorbed food materials; Nutrition in humans, Reference values; General characteristics of blood
vascular system, development of blood systems in animals, Composition of blood, circulation in blood
vessels, forration of tissue fluids, the heart, functions of mammalian blood, the immune system.

D. Teaching/ Learning/ Practice Pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

E. Examination Pattern:
1. Theoretical Examination: Written

F. Reading List:

Books
1. J.N. Mitra, D. Mitra and S.K. Chowdhuriy St udi es i n Botanyo Vol ume
Publisher, Kolkata,
2. M. J. Pel czar, E. C. S. Chan an dsraM HilREduc#tion| Mewy , i Mi
Delhi, 1993.

3. B. P. Pandey, A Pl a&Companya.td.oNew Delhi, 997. Chand
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4. H. S. Srivastava, @AaPl ant Physiologybo, Rastogi
5. B. P. Pandey, fAColl ege Botanyo Volume | &
6. N. A Campbell, J.B. Reece, A B KinderleygPyblishigelmcs o n

Magazines
1. National Geographi€hannel
2. Wikipedia, The Fre&ncyclopaedia

Journals:
1. Journal of Biology, Bidvied Central Ltd, London, England.
2. Annals of Botany, Oxfordournals USA.
3. Plant and Cell Physiology, Oxfortburrals, USA.

Name of the ModuleEngineering Drawingl
Module Code: CELO1

Semester1®

Credit Value:2 [P=3, T=0, L=0]

A. Objectives:

The course is design to meet with thBowing objectives:

Increase ability to understand Engineering Drawing.
Learn to sketch and take field dimensions.

Learn to take data and transform it into graphic drawings.
Learn basic Auto Cad skills.

Learn basic engineering drawing formats.

Prepare the student for future Engineering positions.

ogkhwnE

B. Learning Outcome:

Upon completion of the subjest udent 6 s abil ity to
Handletter will improve.

Performbasic sketching techniques will improve.

Draw orthographic projections and sectiomidl improve.

Usearchitectural and engineering scales will increase.

Produce egineered drawings will improve

Convertsketches to engineered drawings will increase.

Cope up anthecome familiar with office practice and standamilsincrease
Handle and beconfamiliar with Auto Cad two dimensional drawingdll improve.
Developgood communication skills and team wavkl improve.

CoNoogRwWNE

C. Subject Matter:
Unit |
Indian Standards: Line symbols and line groupsheetlayout of rules of printing, preferred
scales.
Unit Il :
Orthographic Projection: Theory of Orthographic Projectio
Unit 1Nl :
First and third angle system of projection Technical sketching, MuHplanar representation.
Unit IV :
Glass box conceptSketching of orthographic views and line.
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D. List of Practical:

Technical writing of various types of letters.

Techncal sketching of Scale®lain, Diagonal, Vanier, Comparative and chord.
Technical sketching of Projection of points.

Technical sketching of Projection of lines.

Technical sketching of Projection of plains.

Technical sketching of Projection of sisi

Technical sketching ddrthographic Projection

NogahrwdbrE

E. Teaching/ Learning/ Practice Pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

F. Examination Pattern:
1. Practical Drawing.
2. Assignment.

G. Reading List:
Books:

1.N. D. Bhat tawifinMadc.hithhearDort ar Publ i shing House

2. V. LaxmiNarayanan& M. L. Mat hur , AA Text Book of Ma d
Delhi.
3. Jol he AMachine Drawingo, Charotar Publ i sh

4.K. Venugopal an.RPr abhu AEngphoeer i NgwGAge Lthternat
5.K.C.JohniEngi neering Graphicso, PHI Learning P
6.D. M. Kulkarni, A. P.RastogiA. K.Sarkar,A Engi neeri ng GCADphiRHI wit
Learning Pvt. Ltd.

7.K. V. Natarajanfi En gi n e e r i nDphan@akshmiRublisised ,

8. French and Vierk AFundaM@GHnt al s of Engineef

Magazine
1. MachineDesign
2. Design to Part Magazine.

Journals:
1. International Journal of Design Engineering
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Name of the Module:Engineering Mechanics
Module Code: ME 101

Semester1™

Credit Value: 3 [P=0, L=3, T=0]

A. Objectives:

The course is designed to meet with the following objectives:
1. Ability to utilise scalar and vector analytical techniques for analysing forces in statically
determinag structures.
2. Ability to apply fundamental concepts of kinematics and kinetics of particles to the analysis of
simple, practical problems.
3. Studentgets a basic idea of Centre of gravity, moment of inertia, mass moment of inertia,
friction.

B. Learning Outcome:
Upon completion of the subjedtudents should have the knowledge of
1. Differenttype of force and how t@esole forces.
2. Centreof gravity of different size, shape, and solid.
3. Centreof gravity, moment of inertia, mass momehtreertia, friction.

C. Subject Matter:

Unit | :
Forces and Moments: Force, Moment and Couple, Resuit of forces, Forces in space
Equilibrium, FBD, General equations of equilibrium, Analysis of forces in peffanies,Brief
introduction to vector appath.

Unit 11
Friction: Introductionto dry friction,laws of friction, friction of simple machinesclined planes,
Screw jacks.

Unit I 11

Centre of gravity and moment of inertia: Centre of gravity of ass, volume and composite
bodies Area moment of india and mass moment of inertia for plane figures and bodies

Unit 1 V:
Dynamics: Kinematics and KineticsRectilinear motion of particlegjetermination of position
velocity and accelerationnder uniform rectilinear motion (uniform and noniform acceleated
rectilinear motion), Relative motion, construction of, -t and at graphs (simple problems),
Projectile motion, Normal and Tangential components, Radial and Traass@mponents, simple
problemsEquation of motion, DAl ember t 6s principle.
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D. List of Practicalé: No Practicals

E. Teaching/ Learning/ Practice pattern:
Teaching: 60%
Learning: 40%
Practice: 0%

F. Examination pattern:
1. Theoretical Examination.

G. Reading lists:

Books:
1.Mariam &K r a i Bnegineerifig Mebanics (Volll)Dynami cs o, Wil ey.
2. Mariam & Kraige, AEngineering Mehanics, Vol ( St ati cs) o0, Wil ey.
3. Timoshenko Engineering Mechanics MGH.
4. NelsonfiEngineering Mechanics TMGH.
5. Shames and Rafikzngineering Mechanics, Pear son.
6. S.Chakraborty AEngineeringVlechanic®, Everest Publishing House
7. Beer and Johnsoifiyector Mechanics for Engine@rsTMGH.

Magazines:
1. Popular MechanickEveryday
2. Engineering Magazine

Journals:
1. International Journal of Applied Mechanics and Engineering
2. Journal of AppliedMechanicsASME
3. Journal ofEngineering Mechanics, ASCE.

Name of the ModuleWorkshop Practicd
Module Code: ME 102

Semester: 1

Credit Value:2 [P=3, T=0,L=0]

A. Objectives:

The course is designed to meet the following objectives:
Acquireskills in basic engineering practice.
Identify the hand tools and instruments.
Acquiremeasuring skills.

Acquirepractical skills in the trades.

Acquire practical skills in welding, carpentry, fitting.

arwdE

B. Learning Outcome:
Upon completion of the subjedtudents should have the knowledge of
1. Workshopsafety.
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2. Handlingworkshop tools, machines.
3. Differentwelding types.
4. Differentcarpentry joints
5. Working principle ofdifferent tools
C. Subject Matter:
Unit I:
Carpentry (Wood Working): Timber, Seasoning and Preservation, Plywood andbBgrds,
Carpentry Dols, Engineering applicationdjfferent Joints
Unit Il :
Metal Joining: Definitions ofwelding, brazing and soldering processes and their applicatioxg,
acetylene gas welding gess, equipment and techniqugges & flames and their applications,
Manual metal arevelding technique and equipme®C and DC welding, electrodes, constitits
and functions of electrodesgldingpositions, ypes of weld jointcommon welding defects such as
cracks, slag inclusion and porosity.
Unit 1l :

Bench work and Fitting: Tools for laying out, chisels, files, hammers, hand hacksaw, their
specificatons and uses.

Unit IV:
Laying out (bench work): Sawing and finishing biiling.

D. List of Practical:
1. T-Lap joints and Bridle joint (Carpentry Shop).

Gas Welding practice on mild steel flat/sheeta@ mm thick.
Lap joint by Gas Welding (ufp 3mmthick).

Manual Metal Arc Welding practice (up 5Smm thick).
PatternMaking (Carpentry Shop)

Laying out (bench workfSawing andinishing byfiling.

2L

E. Teaching/Learning/Practice Pattern:
Teaching: 20%
Learning: 20 %
Practice: 60%

F. Examination Pattern:
1. Job making.
2. Viva-voce

G. Reading List:

Books
1. M\L. Begeman and BflHctAmshgad®rotMans o Wil ey.
1. W.A J. Chapman and EAr no |l dk s hioworTechnol ogy, Vol . 1,
Hall.
2. BSSRRghuwans hi , eclindgyVklsli&@pPhdnpat Rai and Sons.
3. Hazra andChoudharyiWor k shop Technol ogy, Vol . 1, 20,

4. VVNarul a AWohkshogyde S. K. Kataria & Sons.
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Magazines
1. International Metal Working News.
2. Industrial Distribution

Journals:
1. International Journal of Machine Tools and Manufacture
2. Journal of Manufaturing Science and EngineerinrgSME
3. Journal of Manufacturing Technology and Research
Name of the ModuleBasic Eledrical & Electronics Engineering
Module CodeEE 101
Semester1™
Credit Value: 4 [P2, T=0, L=3]

A. Objectives:
The course is designed to meet with fillowing objectives:
To make the students familiar with the course and its importance.

Introduction toBasic Eledricd & ElectronicsEngineering.

Basicknowledge oDC circuits, Electromagnetism, AC fundamental.

Introduction to DC, AC single and three phase machine, their construction and working principles.
Introduction to measurement of electrical quantities.

Making familiar withP-N Junction.

Briefing to Semiconductor devices and their applications

NooakowbdE

B. Learning outcomes:

Students successfully completing this module will be able to:
1. Develop interest in learning the subject and be adequately trained to solve network problems.
2. Skilled both theoreticallyand practically to utilize conventional circuit solving procedures.

3. Substantially prepared to take up prospective design assignments.

C. Subject matter:

Unit I:
DC circuits: Definition of dectric circuit, network, linear circuit, non-linear circuit, bilateral
circuit, unilateral circuit, Dependent source, Kirchhoffés law, Principle of superposition. Source
equivalence and conversion, Theveniné theorem, Norton Theorem, nodal analysis,mesh analysis,
star-delta conversion. Maximum power transfer theorem with proof.
Electromagnetism: Biot-savart law, Ampereds circuital law, field calculation using Biot-savart &
amperels circuital law. Magnetic circuits, Analogous quantities in magnetic and electric circuits,
Faraday& law, self and mutua inductance. Energy stored in a magnetic field, B-H curve,
Hysteretic and Eddy current losses, lifting power of Eledromagnet.

Unit II:
Decision making: Simpleif statement, Helse statement, nested if else statement, Switch statement,
nested switch, the operator, gstatement.
Decision making & branching: while statement, davhile statement, for statement. Array

Unit 11
Trandformers. Construction, Types, emf equation, voltage, current, impedence and turns ratio,
auto-transformer, DC machines (motor and generator)i Construction, types, emf equation,
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equivalent circuit, garting, speed control, braking, applications. Single phase motors, types; need
of rotating field, garting, running, speed control and appli cations.
Unit IV:

P-N Junction: Energy band diagram, Formation of P-N junction, built-in-potential forward and
reverse biased P-N junction, formation of depletion zone, V-1 characteridtics, Zener breakdown,
Avdanche breakdown and its reverse characterigtics, junction capacitance and varactor diode.
Simple diode circuits, load line, linear piecewise modd; rectifiers: haf wave, full wave, its PIV,
DC voltage and current, ripple factor, efficiency, Clipper & Clamper Circuits.

Introduction to Transistors: Formation of PNP/NPN junctions, energy band diagram; transistor
mechanism and principle of transistors, CE, CB, CC configuration, transistorcharacteristics: cut-
off active and saturation mode, early effect. Introduction to Field Effed Transistor: Structure and
characterigtics of JFET and MOSFET, depletion and enhancementtype, CS, CG, CD
configurations.

D. List of practicals: (Minimum eight experiments should be conducted by students)
1. To construct a serigzarallel circuits and verify:

Ohms | aw, Kirchhoffds | aws

Verify Theveninés theorem.
Verify Nortonds theorem.
Verify Maximum Power Transfer theorem.
2. Constructan RL-C circuit and verify
Voltage across R, Land C
Verify the phasor sum of the voltages across the combinatiorLe€R
3. Measurement of power in the circuitde in 2 above and verify:
The power consumed by Resistance, Inductance and Capacitance and the total power consumed
by the circuit.
How does the power factor varies in the circuit of 2 above if Resistance, Inductance and
Capacitance are varied.
Studyof VI Characteristics of Silicon Diode.
Studyof VI Characteristics of Zener Diode.
Design and Analysis of a Half wave Rectifier using Diode.
Design and Analysis of a center-tap Full wave Rectifier using Diodes
Design and Analysis of a Bridge Rectifier Circuit.
0. Design and Analysis of a Clipping Circuit with one voltage source. (Different possible
configurations)
11. Design and Analysis of a Clipping Circuit with two voltage source. (Different possble
configurations)
12. Design and Analysis of a Clamper Circuit.
13. Analysis of the characteristics of BJT (CE and CB mode)
14. Design and Analysis of fixed bias circuit usng NPN transstor (DC)
15. Design and Analysis of emitter bias circuit usng NPN transistor (DC)
16. Determination othe characteristics of JFET.
17. Determination othe characteristics of MOSFET.
18. Veification of truth tables of logic gates.

»

BOo~NOO

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
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Practice: 50%
F. Examination pattern:
1. Theoretical Examinationiritten.
2. Practical Examination: Conductdetical Examination and vivaoce.

G. Reading lists:

Books
1. Theraja, fiElectrica technology, Vol 1 &20, Nirja Construction & Development Co. (P) Ltd.
2. Sen, P.C. Principles of Eledrical Machines and Power Electronicsd ohih wileyand sons.
3. V. K. Meht Bl edBraistc &l Engineeringd S.Chand and
4. Guruand Hiziroglu Elctric Machinery and Transformers fiSaunders College Pub. N, 1990
5. Malvino: I|BctEonic Principled T at a -WilcPGhlishing Co.Ltd.
6. Millman&Halkias. Infeégrated Electronics 0 talMeGrawHill Publishing Co.Ltd.
7. Boylesteadand Nashelsky, Electronic Devices and Circuits Theory, 9/e, PHI, 2006.
8. R.P.Jain,ModernDigitalElectronics 3/e,TMH,2000.

Magazines:
1. IEEE Industrial Electronics
2. 2. Electrical Line, Canada.

Journals:
1. Electrical Endneering, Springer.

Name of the ModuleCommunication SkKill
Module Code: HSS Q1

Semester1™

Credit Value:1[P=2, T=0, L=0]

A. Objectives:
The course is design to meet with fhbowing objectives:
1. To increase the Students ability to improve aniizat the skills necessary to be competent
interpersonal communicator.
To I ncrease the studentds wundlehasiaquands of hi
To Increase the students understands of others communication behaviours.
To improve the students commaation skills of both social professional contexts.
To improve the students ability to demonstrate effective complete resolution skills.

N

B. Learning Outcomes:
Students successfully compieg this module will be able to
1. Develop their communication skilts the specific subject.
2. Learn communication skilendwill be able to direct effectively in their world place.

C. Subject Matter:
Unit I:
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General Principles of Communication and Oral Communication The Process of Communication,
Principles of Communicaih (communication barriers, levels of Communication, Communication
network, verbal, nowerbal) and Professional Communication. The Speech Mechanism, IPA symbols
(vowel and consonant sounds), minimal pairs, word transcription, stress and intonatianliséetiing,
types of listening, traits of a good listener, active versus passive listening,

Unit 11

Constituents of Effective Writing and Vocabulary. The sentence and its parts, articles, the verb
phrase, tense and aspect, the active and passive, duiey]jinterrogative and negative sentences,
concord, preposition. Paragraph development, summaitingvtand reading comprehensioword
formation processes: affixation, compounding, converting, use of words in different parts of speech,
idioms and phrass.

Unit I

Business Correspondence and Communication Strategie€haracteristics of Business Letters,
Drafting: Bio-data/Resume/Curriculum vitae (theory). Report Writing: Stme; Types of Reports
(theory),Presentation Skills, public speaking andugraliscussion (theory) and Soft Skills (theory).

D. List of Practical:

. Issue Writing

. Writing Resumes and Applications
. Writing Memos

. Reading Comprehension

. Vocabulary

. Presentation Skills

. Group Discussion

. Extempore

. Debates

OCO~NOOITDSWN PP

E. Teaching/ Learning/ Practice Pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination Pattern:
1. Theoretical Examination

G. Reading List:
Books:
1L.NiraKonar, AENngl i sh L aentgeHagledalL abor at oryo, P
2. Jones, Daniel, Cambridge EngliBnonouncing Dictionary with CD, New Delhi, 2009.
3. Roach, Peter, English Phonetics and Phonology with CD, CUP, India, 1983.
4. Cambridge Learners Dictionary with CD, CUP, New Delhi, 2009.
5. Rajeevan, Dutt, Sasikumar, A course in Listening and Spea&itignith CD, CUP, New Delhi,
2007.
. Rajeevan and Dutt, Basic Communication Skills, CUP, New Delhi, 2007.
. Software: Orell Digital Language Lab Software.
. R.C. Sharma and Krishna Mohan Business Correspondence and Report Writing 10.Meenakshi
. Ranan and Sangeeta Sharma Technical Communication, Oxford.
10. Krishna Mohan and MeeraBannerji ,Development Communication Skills

© 00 N3
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Magazines:
1. Communication Skill Magazine
2. Magazine for Communication
3. Communication Studies

Journals:
1. Developing Effectiv€ommunication Skills.
2. Cooperative Communication Skills.
3. Improving Communication Skills.
4. Key Communication Skills.
5. Journal on Communication.

Name of the Moduleforeign Language (French) (Audit)
Module Code: HSS @3

Semester1®

Credit Value:0[P=2, T=0, L=0]

A. objectives:

The course is design to meet with tbBowing objectives:
1. The FrenchLanguage course accords to a method created for Indian students who are complete
beginners in Frenchnd who wish to acquire verbal communication skillsuirrent scenario.

B. Learning outcome:
Students successfully complagithis module will be able to:
1. Develop four skills ifrrench i.e. Reading, Writing, Speaking, Comprehension.

C. Subject matter.

Unit I:
Preliminaries of Grammar: Articles, Gender and Nun#y of Nouns and Adjectives, Personal and
Tonique Pronoundemonstrative and Possessive Adjectirepositiorand Adverbs.

Unit 1l
Conjunction: Pronominal Verbs Conjugation of Verbs of all the GroupspresentTense and
Introduction b pastand Future tense ,Interrogation, Negation and Imperatives.

Unit 11
Name of days, seasomdpnths, colours, garments body parts anchbersComputer, Commercg
Marketing related Vocabulary &Terminology, Phonetics and Pronunciation.

D. List of Practical:

. Issue Writing

. Writing Resumes and Applications
. Writing Memos

. Reading Comprehension

. Vocabulary

. Presentation Skills

. Group Discussion

~NoO o~ WNRE
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8. Extempore
9. Debates

E. Teaching/ Learning/ Practice Pattern:
Teaching: 40%
Learning: 106
Practice: 50%

F. Examination Pattern:
1. Theoretical Examination

G. Reading List:
Books:
1. Suggested boekiles Volumd
2. G. Mauger:l (La Langue et de Civilisation francais&)iance frangaise Paris llele-France
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Semester |
(Common to all Branches)

Subject Code Subject Model | P T L | Credit
MAS 201 Engineering Mathematics |l SNB 0 1 3 4
ME 201 Basic Mechanical Engineering SNB 0 0 3 3
CSE 201 Programming in C JCB 8 0 0 4
CHY 201 Environmental Science JCB 0 0 3 3
PHY 201 Enginesring Physics | SNB 2 0 3 4
ECE 201 Digital Electronics & Logic Design JCB 2 0 3 4
HSS 201 Historiography of Science & Technology JCB 0 0 3 3
CE 201 Basic Civil Engineering JCB 3 0 0 2
ME 202 Workshop Practice Il JCB 3 0 0 2
HSS202 Foreign LanguagéGerman / Chinese) (Audit) | JCB 2 0 0 0
20 1 18 29

Contact Hrs: 39; Credit: 29

Name of the ModuleEngineering Mathematics|
Module Code: MAS R1

Semester2™

Credit Value: 4 [P=0, T4, L=3]

A. Objectives:
The course is design to meet with fhbowing objectives:

1. Imparting theoretical knowledge to the students about three and more dimensional objects in spacq
and to improve their capability of visualising of objects in space.

2. Making student competent enough to construct a differential equation/ mathematical modelling for
every real life situation with its solution.

3. Giving students theoretical knowledge of vectors with the flavour of Calculus.

4. Introduce the concepts of Laplace drourier transforms and its application to the solution of
differential equations (ODE & PDE) to the students.

B. Learning Outcomes:
Upon completion of the subjectudents will

1. Have strong visualising capability in their mind about any object.
2. Beso rained that they will recognize various real life situation/ problem and able to solve them by
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constructing a differential equation/ mathematical model.
3. Be able to find the Laplace and Fourier representation as well as transforms of functions of one
variable.

C. Subject Matter:

Unit [:
Coordinate Geometry Of Three Dimensions:Equation of a sphere, plane section of a sphere,
tangent planeprthogonality of spheres, definition and equation of right circular cone and right
circular cylinder.

Unit 11
Vector Calculus: Differentiation and integration of vector functions, scalar and vector fields,
Gradient, Directionalderivative, Divergence, Curl.ine integral, Surface integral and Volume
integral, Greends, Gausso6 andirsiipledpgicationst heor em

Unit Il

Ordinary Differential Equations: Formulation of Differential equations, Linear Differential
Equations and reducible timear form, Exact Equations, Reducible to exact form, Linear differential
equations with constant cdiefents, Second order ordinary differential equations with variable
coefficients, Homogeneous form, Change of dependent variable, Change of independent variable,
Normal form, Variation of Parameters, Solution in series of second order LDE with variable co

efficient (C.F. only), Bessel 6s and Legendr ¢
Orthogonal properties, recurrence relations and generating function of Bessel functions and Legendre
polynomials.

Partial Differential Equation: Linear and no-linear Partial Differential Equation of order one,
Linear PartialDifferential Equation with constant coefficient, Partial Differential Equation of order
two with variable coefficients.

Unit IV:
Basic Transform: Laplace & Fourier.

D: Teaching/ Learning/Practice Pattern:
Teaching: 70%

Learning: 30%
Practice: 0%

E: Examination Pattern:
1. Theoretical Examination and open book examination.

F: Reading Lists:

Books:

1. Shant i Narayan, fAAnalytic Solid Geometryo, S
2. M. D. Raisinghainsica,, S$i.VveChend.Anal ys

3. R. K. Jainé& S R. K Ilyengar, AfAdvanced Engine
4. M. D. Rai singhani a, AOrdinary & Partial Di f f
5 M. D. Rai singhani a, fAdvanced Differenti al e
6. H. K. Dass,eé@éHigheMaEhRhgmati cso, S. Chand & C
7. B. S. Gr ewal , AEngineering Mat hemati cso, S.
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8. Erwin Kreyszig, AnAdvanced ngineering Mathem
9. S. L. Ros s, AnDi fferenti al equationso, Willey
10.P a | &Das AEngi neerU M BhaMat hemati cso, Vol

11.J . N . Shar ma, A R. Vasi sht ha, fVector Cal cu
12.Pp. P. Gupta, G. S. Malik, AVector Calculuso,
13.Brahma Nand, B S. TFoyradgiinatBe. So.l i $h aGenvame t it § A
Meerut, Delhi.

14. A . R. Vasi sht ha, D. C. Agar wal , AAnal ytical
Media (P) Ltd, Meerut.

Magazines:

. Current Science (Indian Academy of Science)

. The Mathematics Student (Math Student) (Indian Mathematicalt§gpcie
. Mathematical Spectrum(The University of Sheffield)

. Mathematics Magazine (Mathematical Association of America)

. +Plus magazine (University of Cambridge)

. Ganithavahini (Ramanujan Mathematical Society)

. Mathematics Today, London Metropolitan Unisigy.

~NOoO o, WN PR

Journals:
1. Journal of Engineering Mathematics, Springer.

2. Journal of Computational and Applied Mathematics, London Metropolitan University.
3. The Journal of Indian academy of Sciences.
4. Bulletin of Pure and Applied Sciences.

Name of the Module:Basic Mechanical Engineering
Module Code: ME 201

Semester2™

Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:
The course is design to meet with tbBowing objectives:
1. Ability to utilise scalar and vector analytical techniques for analysing forcsatinally
determinate structures.
2. Ability to apply fundamental concepts of kinematics and kinetics of particles to the analysis of
simple, practical problems.
3. Student gets a basic idea of Engineering Mechanics, Fluid Mechanics, Strength of Material and
Thermodynamics.

B. Learning Outcome:
Upon completion of the subjedtudents will have the
1. Knowledge of different type of force resolving
2. Knowledge of centre of gravity of different size, shape, and solid.

3. Knowledge of basic idea of Engineering danics, Fluid Mechanics, Strength of Material and
Thermodynamics.

C. Subject Matter:
Unit I:
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Thermodynamics Introduction to Thermodynamics, Concepts of system control volume, state,
properties, equilibrium, quasstatic process, reversible & irrevdyia process, cycle. Zeroth Law
and Temperature, Heat and Work transfer Definition, Sign conventisigug PdV work done
(Isobarig Isochoric, Polytrophic, adiabatic and isothermal processes) and related problems

Unit 11
1st Laws of Thermodynamics falosed & open systems (ii)) Non Flow Energy Equation (iii)
Steady State, Steady Flow Energy Equation and related problems. , Equivalence of two statements
Definition of Heat Engines, Heat pumps, Refrigerators Carnot and related problems. Air Standard
cyclesi Otto and Diesel cycle and their efficiencies and related Problems

Unit 1l :
. Fluid Mechanics. Properties & Classification of Fluidsi d e a | & real fluids
viscosity, Newtoniar& Non Newtonian Fluids, Compressible & IncompressibledBuPresure at
a point, HeasuieracntioRresdure, vContinuity equatioBernoulli6 s equat i on
application

Unit IV:
Strength Of Materials: Concept of simple stresses and strains. Yield strength, Normal stress
Shear stressBearing stressNor ma l strain, Shearing strain
Examples.

D. List of Practical: No practicals

E. Teaching/Learning/Practice Pattern:
Teaching 60 %
Learning:40 %
Practice 0%

F. Examination Pattern:
1. Theoretical Examination

G. Readng List:
Books
1.P. K. Nag ,AEngineering Thermaod n a m 2nd &dition Tata McGraw Hill Publisher

2.S.K. Som& G. Biswas InfioductiontoF ui d Mechanics & Fluid Mechi
3Timeshanko& Young,fiEle ment s of St r engt htrandfConpany er i al so D
4.Mariam & Kraige, Erfgineering Mechaics(Voll | ) Dynamicso Wil ey Publi
5Meriam &Kraige, Ergineeing Mechanics,Vel ( St atics)o Wiley I ndia

Magazine
1.PopularMechanic&veryday

2.Engineering Magazine

Journals:
1.International Journabf Applied Mechanics and Engineering
2. Journal of Applied Mechanics, ASME
3.Journal of Engineering Mechanics, ASCE.

Name of the ModuleProgramming in C
Module Code: CSE 201
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Semester: ¥
Credit Value: 4 [P=8, T=0, L=0]

A. Objectives:
The course is degined to meet with thimllowing objectives:
1. Introducing art, science and engineering of C programming langudige students of all UG
programs.
2. Teaching and training of diffent problems in data structures.
3. Guiding and training stlents to write effi@nt coding.
4. Guiding& training students to fragment problems into different functions or units.

B. Learning outcomes

Students successfully completing this module will be able to:

Understandhebasic terminology used in computer programming

Write, comgle anddebugprograms in C language in different operating systems.
Designprograms involving decision structures, loops and functions.

Use and applyhe dynamics of memory by the use of pointers in engineering applications.
Use and applyhe differencesbetween structure oriented and function oriented programming
in programming applications.

arNE

C. Subject matter:

Unit I:
Basic concept:Some basic concept of binary number, Octal number, hexadecimal number aydtem
there conversion among themssembly laguage, high level language, Compiler and assembler
(basic concept).
Keyword & ldentifiers: History & Importance of C, Basic structure of C programs, C fundamentals:
The C character set identifier, Constants and keywords, data types &  size, variabte name
declaration, statement , C token, symbobaostant
Operators and Expression: Arithmetic Operators, Relational Operators, Logical Operators,
Assignment Operators, Increment & Decrement operators, Condition Operators, Bitwise Operators,
Speial operators, precedence of arithmetic operators.
Managing Input & output operations: using of printf( ) & scanf().

Unit II:
Decision making: Simple If statement, i€lse statement, nested if else statement, Switch statement,
nested switch, #hoperator, goto statement.
Decision making & branching: while statement, davhile statement, for statement. Array

Unit 11
String & pointer: Onedimension array, Twadimension array and multi dimension array. String:
Operation on Sing without using library function andsing libraryfunction. Pointer: Declaration of
pointer variables, accessing the variable by using pointer, pointer increment and decrement operator
pointer and array.
Functions: Basic functions, function typeyfction with no argument & no return value, function with
no argument but return value, function with argument & return value, Storage class identifiey, Call b
reference, Recursive functioRginter to function.

Unit IV:
Structure & Union: Defining a structure, accessing of structure variable, structureamay, array
within structure Nested structure, structure & functions, Pointer & structure, Unions.
File management systemAdvantage of usinfjles, Open, closeread write in thefiles, Operation on
files.
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Dynamic memory Allocation: use of Malloc, calloc, realloc, free. Library functions, Linked list
concept.
The pre-processor:macro statements.

D. List of practicals: (Minimum eight experiments should be conducted by stlents)

1. Write a program to find the highest number of a given set of numbers and print the numbers of the
set in descending order. [Minimum size of set=50]

Write a program to list even numbers and odd numbers separately in ascending order of a given se
of minimum size of 50.

Write a program to find roots of a given quadratic equation.

Write a program to test whether a given number is prime or not.

Write a program to check whether a given number is a palindrome or not ( Forky.1P4).

Write a program t@ompute the following series and test it for different inputs.

N

ook w

a) 2+4+6+8.
b) flx) = 1! +2I+3I+4I+
c) f(x}=1+x+:+; F o
d flx) =1+x+x?+x3+x*+ ...

7. Write a program to display the following patterns using nested for loops.

a) * b) ###4# c) 1010 d) * e} ABCDCBA f) |"c *
* ### 010 * K ABC CBA ** **
* ok ok e 10 * u AB BA EX T I T
* ok ok ok # 0 * ok ok ok A A o o o o o o ok ok

Write a C program to find the maximum element from givgrut array elements.
Write a C program to sort an array elements using BUBBLE sort.
10. Implement the C program for the following numbering system conversion:
1. Decimal to Binary and Viceersa (By a single algorithm both for integer and fractional
part).
2. Octalto Binary and Viceversa.
3. Hexadecimal to Binary and Vieeersa.
11. Write a program to add two given matrices each of size (nXm).
12. Write a program to multiply any two given matrices.
13. Write a program to check whether a given matrix is Identity matrix or not.
14. Write a program to generate calendar of a given year & print both in desk and wall mode.
15. Write a program to implement factorial of a given input using recursive function.
16. Write a program to differentiate between call by value and call by reference.
17. Write aprogram to pass an array to a function and find minimum value of it.
18. Write a program to explain scope, visibility and the lifetime of variables.
19. Write a program to explain reference variable and its implementation.
20. Write a program to swap two values uspanter and function.
21. Write a mini project to store all records of students and search by their name, roll number or
registration number.
22. Write a program the explain the concept of pointer to a structure..
23. Write a program to differentiate between Enunegatata types, Union and Structures.
24. Write a program to create, edit, open, delete a file and perform different operations accordingly.

© x
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25. Write a program to backup one file to another file.
26. Write a program to merge two files.
27. Write a mini project to contrahouse cursor and display whether left, right or scroll happens.

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Open book and on line.
2. Practical Examination: ConduBProgramming test and viva voice.

G. Reading lists:

Books
1.Kerninghan and Ritchie , fAThe ' C' prog
22.Yashavant P. Kanetkar, ALet Us CoO0, |Inf
3.Herbert Schil dt, i C: T h &ill Educatiph, 20006 Re f e
4.Bal aguruswamy, AProgr ammi nHill Eduocation,£011. C,
5.Govi |, Agr awal , Mat hur & Pat hak, AnComputer

Publication House(JPH)
6. M. T. Somashekar a, APrograbami20ds i n CO, PHI
7.Sinha&Sinha, AFoundations of Computingbo,
8.J. B. Di xit, AComputer Fundamentals and P
9.Stephen G. Kochan, i P-Weskpy Paofessiomalg20i4n Co, Ad
10.K. N. CKerogrgmmindgi A Modern Approach, W. W. Norton, 2010
11.Zed ShearwC ThéHardWay, Addi son Wesl ey Professional
I n

m

=]

ram
i nit
renc
5E0

nHo

12.St e v e OBractichl C Rregramiiting, 3rd Editian, O'"Reilly Medi a,
13.Aj ay Mittal, AProgramming In C: A Practical
14. AP.GodseD. A. Gods e, AComputer ConocepTec hannidc aR r oRgun
2008.
Magazines:

1. C/C++ Users, CMP Media LLC publication, United States.
2. EPS Software Corp/CODE Magazine, 6605 Cypresswood Drive, Suite 300
Spring, TX 77379.

Journals:
1. Science of Computer Programminigtethods of Softwar Design: Techniques and Applications,
Elsevier, ISSN:0166423

Programming and Computer Software, Springer, |ISE%$1-7688.

Dr. Dobb's JournglUnited Business Medjaublication, United StatdSSN:1044789X

Journal of C Language, CMP Media LLC publication, United States

C vu Journal, ACCU, UK.

abrowd

Name of the ModuleEnvironmental Science
Module Code:CHY 201
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Semeter; 2"
Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet with filowing objectives:
1. Imparting the knowledge to the students in the area of Environmental Engineering.
2. Providing teaching and learning to make students actingi with advanced science and
technology in Environmental Science.
3. Injecting the future scope and the research direction in the discipline of Environmental
Engineering.
4. Making students competent to the research and development in Environmental Ergyineerin

B. Learning outcomes:
Students successfully completing this module will be able to:
1. Adequately train therto become Scientist, trainers and Chemical Engineers.
2. Be skilled both to control and maintenance in Environmental pollution, waste water treataen
other related activities in Environmental Engineering.
3. Substantially prepared to take up prospective research assignments.

C. Subjects Matters:

Unit I:
Environment: Concepts of Environment, Environmental gradients, Tolerance levels of environment
factor, EU, US and Indian Environmental Law. Chemistry in Environmental Engineering: Chemistry
of the atmosphere, combustion related air pollution, global environmental problear®ne
depletion, greenhouse effect, acid rain etc.

Ecological Concepts:Biotic and Abiotic components, Ecosystem Process: Energy transfer, Food
Chain and Food Web, Water cycle, Oxygen cycle, Carbon cyclagdit cycle etc., Soil chemistry,
Soil composition,  properties, @tification and  classification, Noise  pollution
Effect of noiseon people ratingsystemscomrmnunity noisesourcesandcriteria, traffic noisepredicti

on, noisecontrol,Noise standards, measurement and control.

Unit 11
Waste Water Treatment: Water Treatment: water quality standards and parameters, Groterd wa
Watertreatment processes, Rreatment of water, Conventional process, advanced water treatment
process. DO and BOD of Waste water treatment process, primary and secondary treatment of wastg
water, Activated sludge treatment: Anaerobic digestionacRe configurations and methane
production.Wateresourcesgharacteristicef water,waterpollutants,oxygendemandingvastessur
facewaterquality, groundwateruality, watertreatmensystemsbiomedicalwastedreatmentechn
ologiesanddisposaloptions.

Unit 1l :
Solid waste, Definition and characteristics influstrial and hazardous wastésazardous waste
management, Solid Waste Management, Source classification and composition of MSW: Separation,
storage and transportation, Reuse and recydifeste Minimizaion TechniquesHazardous waste
and their generation, Transportation and treatment: Incinerators, Inorganic ngasiteent. E.lLA.,
Environmentaduditing,Hazardousubstanceandrisk analysis:Hazardousubstancéegislation,risk
assessm#, hazard deification, potential carcinogens, toxicity testing in animals, human
exposureassessment.

Unit IV:
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Air quality standardsemissionstandards,emissi@tandardsgriteria pollutants air pollutionandme
teorology,atmospheridisperson, emissioncontrols,Air pollution and pollutants, criteria pollutants,
Acid deposition, Global climate changgreenhouse gases, Rrorteria pollutants, air pollution
meterology, Atmospheric dispersiomdustrial Air Emission ControlfFlue gas desphurization,
NOx removal, Fugitive emissions.

D. Reading List:

Books:

1. G. Kiely, 0Environment al Engineeringdo | rwin/ Mc|Gr
2. Arcadio P. Sincero&Gergoria A. Sincero, AEnvi rjon
3. M.L.Dave and S. J . Masen, APrinciples of Envir olnmi
International Edition, 2004

4, Curringham&Sai go, AEnNnvironment al Scienceo, T MH,

5. Gi Il bert M. Masters & Wendell P. EI a, AAentr®dr ¢ du

PHI Publication.

6. GilbertMMaster s, fi to EnmironmentaEngineermgandS ¢ i e Arentcé Hal

7. J.G.HenryandG. W Heinke AENvVI r oSciereaandB&h g i n e BenjammiCommings
Publishers

8. M.L.DavisandD.A.cornwel i | nt r otdEBneirorimermaE n g i n e McGiawHjlldEducation

Magazines:

Applied Environmental Research Foundation
Environmental Science and Engineering
Climate Wire

Down to Earth

The Green Economist

Green Wire

oukhwnE

Journals:

1. Journal of Environmentalcince, Elsevier Publication

2. Environmental Science and Technology, ACS Publication
3. Energy and Environmental Science, RSC Publication

4. Environmental International, Elsevier Publication

Name of the ModuleEngineering Physicdl
Module Code:PHY 201

Semestr; 2™

Credit Value: 4 [P=2, T=0, L=3]

A. Objectives:
The course is design to meet with tbBowing objectives:

1. Imparting theoretical & practical knowledge to the students in the area of Engineering Physics.
2. Providing teaching and learning to make demts acquaintingvith modern statef-art of
Engineering
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3. Injecting the future scope and the research direction in the field of Physics with specific
specialization.
4. Making students competent to design & development of Engineering Physics.

B. Learning Outcomes:
Students successfully completing this module will be able to:
1. Adequately trained to become Engineers.

2. Substantially prepared to take up prospective research assign@trasnts will be substantially
prepared to take up prospective research aswgts.

C. Subed Matter:

Unit [:
Electricity: Coulombs law in vector form, Electrostatic field and its curl, Gauss's law in integral
form and conversion to differential form, Electrostatic poténa | and f i ellLdplacePoi s g
Eqn. (Applicaton to Cartesian, Spherically and Cylindrically symmesitstemseffective 1D
problems)Electric current, drift velocity, current density, continuity equatioeady state current
Dielectricsconcept of polarization.

Unit 11
Magnetostatics& time varying Field: Lorentz force, force on a small current element placed in a
magnetic field, BioiSavart law and its applications, divergence of a magnetic field, vector potential,
ampere's law in integral form and conversion to differential form, Faraday's leleadfomagnetic
induction in integral form and conversion to differential form.
Electromagnetic theory. conception of displacement current, Maxwell 's field equations, Maxwell's
wave equation and its solution for fee space, E.M wave in a charge freetoundeedia, skin depth,
physical significance of skin depth, E.M. energy flovpéintingvector.

Unit I
Quantum Mechanics: Wave particle duality, Compton effect, Photo electric effect, Black body
radiati on, Hei senber g6 swavempacketrConaeptiort of prababilitaand o n
probability density, operators, commutator, Formulation of quantum mechanics and basic postulates,
Time dependent Schrodinger's equation, Formulation of Time independent Schrodinger's equation,
physical interpetation of wave function, Free particle and particle in a box.

Unit IV:
Statistical Mechanics: Concept ofenergy levels and energy stat®ficrostates, macrostates and
thermodynamic pradibility, equilibrium macrostaté/iB, FD, BE statistics (No deductioreocessary),
fermions, bosons (definitions in terms of spin, examples), physical significance and application,
classical limits of quantum statistics Fermi distribution at zero &-zeyn temperature, Bose
Einstein statistics Pl anckés | aw atoh. bl ackbody radi

D. List of practicals: (Minimum six experiments are required to be performed)
1. Determination of dielectric constant of a given dielectric material.

2. Determination of resistance of ballistic galvanometer by half deflection method and stuadiatdw

of logarithmic decrement with series resistance.

3. Determination of specific charge (e/ m) of el
4 . Determination of Planckb6s constant wusing pho
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5. Determination of Rydberg constant by studying Hydrogesilbh spectrum.
6 . Determination of Stefan6s radiation constant].
7. Verification of Bohr 6 sHedazegperiment.or bi t al t heory

8. Determination of Hall cefficient of semiconductors.
9. Determination of band gap of semiconductors
10. Useof carry Foster's bridge to determine unknown resistance

E. Teaching/ Learning/ Practice Pattern:
Teaching 40%
Learning 10%
Practice: 50%

F .Examination Pattern:
1. Theoretical Examination: Open book and on line.
2. Practical Examination: ConductiBgperiment and Vivd/oce.

G. Reading lists:
Books
1. Herbert Goldstein, Charles P. Poole and John Safk& | a sMei cchaal n'{ editon, Person.

2.N. C. Rana and P . S. Joag, ACl assi cal Me c h
Limited, New Delhi.

3. D. Chattopadhyay and P. C. Rakshit, AEl ectri
(P) Ltd.

4. Davi d J. Griffiths, ilntroduction to Electro

5. W. H Hayt and J A Buck, fi B edgionn Bae rMicGray HHE | e c t

Education Private Limited, New Delhi.

6. Ei senberg and Resni ¥dditionA\Qay ndidc. um Physicso, 2

7. F. Rei f , nStatistical Physicsd Tata McGraw Hi
8.S. N. Ghoshal, AAdomic Physicso S. Chan

9.Bei ser, Mahajan and Choudhury, i Concepts of
Private Limited, New Delhi.

10. AB. Gupt a, AModern At omic aAlliddPluc!| ear Phy
11. Jeremy Bernstein, Paul M. Fishbane and Stephen G. GasiofdowidernPhy si ¢ s 0
Pearson.

12. Ri chard P. Feynman, Robert B. Leighton an
on Physicso Vol. Il to Vol. IV, Pear son

13. D. Chattopadhyay and P. C. Rakshit, i An

Central Book Agency (P) Ltd.

Magazine:
1. Resonance
2. American Teacher
3. Scientific Physics
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4. Physics Today
5. Physics For You

Journals:

Nature

Physical Review Letter

Physical Review A & B

Applied Physics Letters (APL)

Proceedings of the National Academy of Sciences
Chemical Physics Letters

Journal of Physics: (Including A, B, C, D, E, F & G)
Journal of Scientific & Industrial Research

Indian Journal of Engineering & Material Sciences
10 Indian Journal of Radio and Space Physics

CoNoGO kWD

Name of the ModuleDigital Electronics & Logic Design
Module Code: ECE201

Semester: 2

Credit Value: 4 [P=2, TH, L=3]

A. Objectives:

The course is designed to megth thefollowing objectives:
1. To make the students to build a solid foundation about Boolean algebra
2. To make the students to study Digital Logic &a@nd Circuits
3. To provide a clear foundation of Modern Digital System

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Clear understanding & utilization @dgic gates
2. Design and developf advanced TTL logic circuits
3. Utilization of Combinational and Sequentéicuits, Counters, ADC and DAC

C. Subject matter:

Unit I
Number Systems:Decimal, Binary, Octal and Hexadecimal systems, conversion of a number
from one base to another.
Codes BCD, Excess3, Gray, ReflectedASCIl, EBCDIC.
Algebra for logic circuits: Logic variables; Logic constants; Logic functiem¢OT, AND, OR,
NAND, NOR, ExOR;
Combinational circuits: Full Adder / Subtractor, BCD Adder, LAC Adder, Comparator, Decoder,
Encoder, Priority EncodeMUX/DEMUX & there structuresCombinational logic design using
ROM array, Applications of MSI designs.

Unit II:
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Minimization Techniques & System Design:Basic models of sequential M/C, Analysis of
Asynchronous and Synchronous circuits, Synthesis of completely ranaanpletely specified
synchronous sequential M/Cs, Combination & Sequential Circuits. Boolean Algebra (including
Shanon's expansion theorem and consensus theorem); Ven diagram representation, Canonicg
representationmin-term, maxterm; Karnaugh map simfication, Quine Meclusky
minimization, Minimization of Multiple Input and multiple Output systermtroduction to state
machines, Classification of State MachinesState Machine ApplicationsAnalysis of State
Machine, State table, State Diagram, Stajedfion, State reduction and State assignment.

Unit IlI:
Other Gates & Circuits: Difference between combinational and sequential circuits,
Sequential Gates Triggering of sequential logic circuits. Differem between flip flop and latch
Construction of B, D, JK, JK master slave, T flip flops using basic gates, preset and clear signal,
Shift Registers Serial in serial out Serial in parallel out, Parallel in serial out, Parallel in parallel
out, Universal Shift Registers & their Applications.
Counters. Asynchronous and synchronous counter, Ripple counter,-WMadunter, Updown
counter, Ring counter, Johnson counter, Rrognable counteii Applications, Design of
Synchronous State Machine (including Counter) and Asynchronous state machine.

Unit IV:
Logic Families: Comparative studies of different type of logic families like RTL, Diode logic,
DTL, TTL, IIL, HTL, ECL, MOS & CMOS etc. with the following characteristics: (a) logic levels,
(b) power dissipation, (c) fan in and fan out, (d) propagation datal;,(e) noise immunity.
Data Converters Digital to Analog Converters: Binary weighted resistor typ&RRladder type,
Specifications and applications of DA converter. Analog to Digital Converter: Comparator type,
Successive approximation type, Duad AD converter, Specifications and applications of AD
converter.

D. List of Experiments: (Minimum eight experiments should be conducted by students)

1. Study Data Hand Book and list laast 5 chips for each of primary, secondary gates &flthps and
drawtheir diagram with pin configuration.
2. Verify Truth Table of NOT, Znput AND and 2input OR gate thereby inference.
i) Single line definition of multiple input AND & OR gate.
i) What is the primary difference between NOT gate from AND & OR gate.
3. Study the TrutiTable of the following by circust
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iii) Compare the Truth Table of i) & ii) and that of AND gatel staténference.
Design Gray to Binary and Binary to Gr@gnverter& test
Design and test byte operated even parity generator & then convestid fmarity generator.
Design and test (7,4) Hamming Code Generator and Error Correction decoder.
Design a Majority Gate and use it & a XOR gate to realize Adder Circuit & Verify.
With Serial Data input design a single circuit for test of >,<and =for twa da
Minimize the followinglogic systemwith SOP by tabular technique & implement the circuit.
i) fi(A,B,C,D) = mp + mp+ mp+ Mg+ M+ Mg+ Myt Myt Mys
i) f2(A,B,C,D) = mp+ my+ mp+ Mg+ M+ My+ Myg+ M3
i) f3(A,B,C,D) =m + m,+my+ ms+me+ny
10. Minimize the folbwing logic circuit defined in POS by tabular minimization technique:
|) f]_(X,Y,Z) = Mo.Ml.Mg.M7
||) fz(X,Y,Z) = Mo.Ml.MZ.MG.M7
11. Write a C programmed to implement Tabular Technique for minimization of system as in problem
(8)& (9)
12. Test Truth Tableof
i) ST Rflipflop
i) Ji Kflip flop
i) DT flip flop
iv) T flip flop
13. Design 1 bit Read/Write memory with fiffop and other logic gate & test.
14. Design Serial input & parallel output Shift register & test.
15. Design a binary counter & test.
16. DesignoneADC &oneDAC circuit & test.

©CoOoN® O~

E. Teaching/Learning/Practice Pattern:
Teaching 40%
Learning 10%
Practice 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Wace.

G. Reading List:

Books:
1. JCrowe &B. Hayessi | | , Alntroduction t.o Digital EIl e
2.T. L. Floyd, #Di"fEditon)lPrefticerHdlla ment al s o ( 9
3. Taylor L. Both, Al ntr odu?€HEdidomWley&Sosnput er H
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P. Jai n, fi Moodneircns OD,i gTi attaal Mecl Gercatw Hi || .
L Morris & J R Miller, fADesigning with TIT

Morris Mano, (BiEditon)drentideslali ¢ Desi gno
Malvino&Leac h, ADi gi t al Principles and Applicat
Anand Kumar , iFundamenrentdcealof Digit al Circy

©Co~NoOA
QPP

Magazines:
1. Planet Analoghttp://www.planetanalog.com/
2. |EEE Spectrunhttp://spectrum.ieee.org/
3. Electronics for you, EFY Enterprisd®vt. Ltd, New Delhhttp://www.electronicsforu.com/
4. Electropagesttp://www.electropages.com/

Journals:
1. International Journal of Electronics Devices and Circuits.
2. |IEEE Transaction on Computétided Design of Integrated Circuits and System.
3. |IEEE Transaton on Computer.

Name of the ModuleHistoriographyof Science & Technology
Module Code:HSS 201

Semester: %'

Credit Value:3[P=0, T=0, L=3]

A. Objectives:
The course is design to meet with fhbowing objectives:
1. Providing teaching with incluge learning.
2. Imparting theoretical lectures with case discussion.
3. Making students aware about the importance of this subject in their future career.

B. Learning Outcomes:
Students successfully completing this module will be ahle

1. Work with efficiency & they had knowledge of the subject.
2. Performmuch better in their workplace.

C. Subject Matter:

Unit|:
Introduction : An overview: definitions, Different approaches to the scientific explorations, to
i ntroduce humanityos e n d e gplication overethei cemturies, c i e
characteristics of histography of science and technology.

Unitll :

Motivation: Nature of drives, needs and motives, work motives, need of hierarchy theory and two
factor theory of motivation, How to motivate the workers atkyéactors effecting the morale of
workers.

Lives of Eminent Scientists To understand the Background, Opportunities, Achieveraaoits
Qualities in their efforts to become Scientist of first order.
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Scientific Eras. Course of Civilization and ScientifiEndeavour.
Contribution of science: Contribution to the present day World.
Unit 1 I ;
Answers to the Criticism that Science has created a World full of Pollutions

. Teaching/Learning/Practice Pattern:
Teaching 40%

Learning 10%

Practice 50%

. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

F. Reading List:
Books:
1. Agassi, Josepi.owards an Historiography of Sciend&esleyan University Press. 1963.
2. Kragh, Helge An Introduction to the Historiography oti®nce Cambridge University Press.
1990.
3. Kuhn, ThomasThe Structure of Scientific Revolutipi@zhicago: University of Chicago, 1962
(third edn, 1996)
4. Gopalakrishnan, K.Vinventors Who Revolutionised Our Liydgational Book Trust, India.

1999.
Magazine:
1. Science and Technology Magazine
2. Histograpghy offontemporary Science and Technology
3. Science News Letter
Journal:

1. Historiography in Graduate Technology
2. Innovation, Technology or History
3. Historiography of the Sciences

Name of the ModuleBasic Civil Engineering
Module Code:CE 202

Semester2nd

Credit Value:22[P=3, T=0,L=0]

A. Objectives:
The course is design to meet with tbBowing objectives:
1. Increase ability to understand Engineering Drawing.
2. Learn to sketch and take field dimensions.
3. Learn to take data and transform it into graphic drawings.
4. Learn basic engineering drawing formats.
5. Prepare the student for future Engineering positions.
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B. Learning Outcome:

Upon completion of the subjedtudents will be able 1o

Perform basic sketchingchniques will improve.

Able to draw orthographic projections and sections.
Use architectural and engineering scales will increase.
Produce engineered drawings will improve

Convert sketches to engineered drawings will increase.
Become familiar with offie practice and standards.

ogakhwnE

C. Subject Matter:

Unit [:
Traditional Materials : stones, bricks, lime, cement, timber. Mortar: sand, cementamanud
mortar, special mortaand teston mortarConcrete: plain concrete, reinforced cement concrete,
reinforced Iick concrete

Unit II:
Metals as Building materials: Ferrous metals, aluminum, copper. Miscellaneous Building
materials: Glass, plastics, bitumen, asbestos, paints, distempers, varnishes, solid and hollow
concrete Blocks, Roofing and flooring tile

Unit I
Superstructures: Types of superstructure based on the method of load transfer, walls, stone
masonry, brick masonry, plastering, pointing, flooring, roof, doors and lintels, stairs.

Unit IV:
Surveying: Introduction to surveyingobject and uses of sweying, primary divisions of
surveying, fundamental principles of surveying, classification of surveying, plans and maps, scales.

D. Teaching/Learning/Practice Pattern:
Teaching 40%
Learning 10%
Practice 50%

E. Examination Pattern:
1. Theoretical Examinain: Open book/ Regular examination and on line test.

F. Reading List:
Books
1. Rakesh Roshan BeohaBdsic Civil Engineering Laxmi Publications

2. Ramamurtham Bdsic Civil Engineering Dhanpat Rai and sons
3. S SBhavikattifiBasic Civil Engineering New Ag international Publishers

Magazine
1. Civil Engineeringand ConstructionReview.

Journals:

49




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

1. ASCE
2. Springer.

Name of the ModuleWorkshop Practicdl
Module Code: ME202

Semester2™
Credit Value:2 [P=3, T=0,L=0]

A. Objectives:
The course is design meet with thdollowing objectives:

1. To acquire skills in basic engineering practice.

2. To identify the hand tools and instruments.

3. To acquire measuring skills.

4.To acquire practical skills in the trades.

5. To acquire practical skills iwelding, carpentry, fitting.

B. Learning Outcome:
Upon completion of the subjedtudents will have knowledge: of
1. Workshop safety.
2. Handling workshop tools, machines.
3. Different welding types.
4. Different carpentry joints
5. Different toolsworking principle.

C. Subject Matter:

Unit I:
Bench work and Fitting: Tools for laying out, chisels, files, hammers, hand hacksaw, their
specifications and uses, plumbing, Sheet metal Work.

Unit 11
Metal Joining: Definitions of welding, brazing and s@&dng processes, drtheir applications,
Oxy acetylene gas welding qmess, equipment and techniqudgpes & flames and their
applicationsManual metal argvelding technique and equipmemtC and DC welding, electrodes,
constituets and functions of ettrodes,Welding positions, Types of weld jointCommon
welding defects such as cracks, slag inclusion and porosity.

Unit 111 :
Machine Shop:Introduction, Basic Principles of Lathe, Shaper, Milling, Drilling, Grindifgyer
Hacksawegetc.

D. List of Practicals:
1. To practice Gas welding using a 3mm thick mild steel plate. (Welding Shop)

2. To prepare a Lap joint and Butt joint by Gas Welding from 3mm thick mild steel plate (Welding

Shop).
3. To practice Manual metal arc welding using a 5mm thick stédl plate (Welding Shop).
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4. To prepare various patterns using wood as a pattern material with the help of specific tools.
(Carpentry Shop)

5. To perform various bench working operations like sawing, filling and finishing on a 5mm thick mild
steel platausing specific tools (Fitting Shop).

6. To prepare jobs (Square, Angular and Semi Circular grooves) using 5mm mild steel piate usin
specific tools (Fitting Shop)

7. T-Lap jointand Bridle joint (Carpentry Shop).

8. Gas Welding practice on mild steel flat/shepto 3 mm thick.

9. Lap joint by Gas Welding (upto 3mm thick).

10. Manual Metal Arc Welding practice (upto 5mm thick).

11. Pattern Making. (Carpentry Shop)

12. Laying out (bench work); Sawing and Finishing by Filing.

E. Teaching/Learning/Practice Pattern:
Teaching: 20%
Learning: 20 %
Practice: 60%

F. Examination Pattern:
1. Job making.
2. Viva-voce

G. Reading List:

Books

2. M. L. Begeman and B. H. Amst ead, AiManufacturin
3. W. A.J. Chapman &sdob. Arrc dbdind& 3 @GREPresy Bréntice HaJl 2

4. B. S. Rghuwanshi, AWor k§Dbhanpat RatcanchSoresl ogy 6 Vol

5. Hazra and choudhafyWor kshop Technol ogyo Vol . 1, 2, Medqi
6. Virender Narul a AWorkshop Technologyo, S. K. Katarl
7. Anderson AShGprwHIheor yo Mc

8. H. S. Bawa, nACar pent rapaMcGawHillo mpl et e gui deo, T
9. R. Littl e, iWel di ng a&aMdealvidii.ng Technol ogyo, T
10.L. M. Gourd, APrinciples of welding technol ogy
11.R. S. Par dem,g pWelc e s s e Khaamptblidatort hnol ogy 0

Magazines
1. International Metal Working News.
2. Industrial Distribution

Journals:
1. International Journal of Machine Tools and Manufacture

2. Journal of Manufacturing Science and Engineering, Transactions of the ASME
3. Journal of Manufactung Technology and Research
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Name of the Moduleforeign Language GGerman/Chinese) (Audit)
Module Code:HSS 202

SEMESTER: 2™

Credit Value:2 [P=2, T=0,L=0]

A. Objectives:

The course is design to meet with fhlbowing objectives:
1. The FrenchLanguage course accords to a method created for Indian students who are complete
beginners in Frencand who wish to acquire verbal communication skills in current scenario.

B. Learning outcome:
Students successfully compieg this module will be able to
1. Develop four skills ifFrench i.e. Reading, Writing, Speaking, Comprehension

C. Subject matter.

Unit-I:
Self Introduction, Introducing Friends, Familyp& r sTmpical svriting, Essays Description of
Persong’lace, Things, Class, City, Countryptite, Plan a Wedknd, Excursion,

Unit-Il :
Making Resume, Interviews Letter Writing, Rejecting or accepting proposalsnvitation,
Dialogues, Tastes & Preferences

Unit-III :

Conversational French between Known & Unknown people, Telephonic Conversatidfrieitds
& Client

D. List of Practical:

. Issue Writing

. Writing Resumes and Applications
. Writing Memos

. Reading Comprehension

. Vocabulary

. Presentation Skills

. Group Discussion

. Extempore

. Debates

OCO~NOOTS,WNPEF

E. Teaching/ Learning/ Practice Patérn:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination Pattern:
1. Theoretical Examination

G. Reading List:
Books:
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1. Suggested boekiles Volumdl
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Semester Il
Subject Code Subject Model | P T L | Credit

MAS -311 Mathematics Il SNB 0 1 3 4
ME-301 Basic Thermodynamics SNB 2 1 3 5
ME-302 Material Science & Engineering SNB 0 1 3 4
ME-303 Strength of Materials SNB 3 0 3 5
ME-304 Fluid Mechanics SNB 3 0 3 5
ME-351 Workshop Practicdl JCB 3 0 0 2
HSS301 Behavioural Science SNB 0 0 2 2
11 3 17 27

Contact Hrs: 31; Credit: 27

Name of the Module: Mathematics Il
Module Code: MAS 311

Semester: 8

Credit Value: 4 [P=0, T=1, L=3]
Module Leader:

A. Objectives:
The course is design to meet with fhbowing objectives
1. To studyanddevelopthefunctions of one complex variable.
2. To perform a thorough investigation of the majbeorems of complex analgsithe Cauchy
Ri emann Equations, Cauchyés Theorem, Cauchyobs

Liouvillebs Theor em, t he R e thé Riemann Mapmpiogr Theotem R 0 U

including their proofs.
3. Apply these ideas to a wide g of problems that include the evaluation of both complex line
integrals and real integrals.

B. Learning Outcomes:
Upon completion of the subjedtudents should understand
1. How complex numbers provide a satisfying extension of the real numbers.
2. How throwing problems into a more general context may enlighten one about a specific context.
3. Thetechniques of complex analysis that make practical problems easy.
4. And ontinue to develop proof techniques.

C. Subject Matter:
Unit I:

Complex variables: Function, Limit and continuity of complex functions, Differentiation of complex
functions, Analytic function, CanclRiemann equations, Haonic functions.
Unit 11
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Line Integrates. CanchyGourset theorernf proof required)Canc | y 6 s | la Derigptiva |

f

of anal ytic funct i oeries, Zerdes,\Singularpantsaentidl ard aemovabtet 6 s

Poles, Residue, Residue Theorem, Contour Integration (simple cases only)
Unit 111:

Vector and Euclidean spacesLinea dependemrs; Bases, Vector space and subspaces, Point sets,

Convex sets, Boundary Points, Extreme points, Linear syst@asic Solutions, Basic matrix,
Feasible saltion, Basic feasible solution.
Unit IV:

Boundary value and Initial value problems leadig to partial differential Equation: Method of
solution byseparation of variables Technique.

D. Teaching/ Learning/ Practice Pattern:
Teachng: 70%
Learning:30%
Practice 0%

E. Examination Pattern:
1. Theoretical Examination.

F. Reading List:

Books:
1.C.L. Liu, AEIl ements MMGHDiIi screte Mat hemat.i
2. B. KolmanR. C.Busby S.CRo s s, AfDi screte Mat hemati cal

3.D.S Malk & M.K. S e n, fiDi screte Mat hemati cal Stru
India Editon.

4.T. Veerarajan, fnDMGlcrete Mathematicso,
5.N. Chandrasekar an, M. Umaparvathi, ADi sc
6.B.Ra m, fiDi screte Mat hemati cso, Pear son.
7.S. Li pschut z, Mar c L. Li psontlinesiDi screte
8Norman L. Biggs, fADiscrete Mathematicso,

cCsoO
St
ctu

ret

Mat
Ox

9.S. K. Chakraborty, B. K.Oxfrd.r k ar |, fiDi screte
1

0.K. D. Joshi, AApplied Discrete Structureso,

Magazines:
1. Current Science (Indian Ademy of Science)
2. The Mathematics Student (Math Student) (Indian Mathematical Society)

3. Mathematical SpectrurfThe University of Sheffield)

4. Mathematics Magazine (Mathematical Association of America)
5. Plus magazine (University of Cambridge)

6. Ganithavahini (Ramanujan Mathematical Society)

7. Mathematics Today, London Metropolitan University.

Journals:
1. SIAM Journal on Discrete Mathematics.

2. Open Journal of Discrete Mathematics.
3. Discrete Mathematics, Elsevier.
4. Journal of Discre¢ Mathematics, Hindawi Publishing Corporation.
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Name of the ModuleBasic Thermodynamics

Module Code: ME301
Semester3™

Credit Value: 5[P=2, L=3, T=1]
Module Leader:

A. Objectives:

The course is desigdto meet with thdollowing objectives

Understand asic definitions and terminology

Identify gpecial definitions from the thermodynamics point of view.
Discover vhy and how natural processes occur only in one ddecinaided.
Understand theancept of property and how it definestate.

Identify thechangp of state results in a process.

Determine whyprocesss are required to build cycles.

Recognize theitferences between work producing and work consumingesyc
Be aware ofhe coordinates on which tlegcles are represented and why.
Know how some othe work producing cycle works

10 Understand Wy water and stem are special in Thermodynamics.

11. Value the importance of air standard cycles.

CoNoOhRWNE

B. Learning Outcome:
Upon completion of the subjed¢he students should have

1. A fundamental understanding of the first and second laws of thermodynamics and their application
to a wide range of systems.

2. Understandhe first law of thermodynamics and various forms of wibikt can occur. An ability
to analysethe work and heat interactions associated with a prescribed process path, and to perform
a first law analysis of a flow system.

3. Theability to evaluate entropy changes in a wide range of processes and determinertileiligy
or irreversibility of a process from such calculations. Familiarity with calculations of the
efficiencies of heat engines and other engineering devices.

4. Understandthe use of the Gibbs and Helmholtz free energies as equilibrium criteria, and the
statement of the equilibrium condition for closed and open systems. An understanding of the
interrelationship between thermodynamic functions and an ability to use such relationships to solve
practical problems.

5. Familiarity with the construction and priptes governing the form of simple and complex -one
component pressutemperature diagrams and the use of vokiemeperature and pressurelume
phase diagrams and the steam tables in the analysis of engineering devices and systems.

6. Ability to determine tle equilibrium states of a wide range of systems, ranging from mixtures of
gases, mixtures of gases and pure condensed phases, and mixtures of gases, liquids, and solids tHat
can each include multiple components.

7. Familiarity with basic concepts in solutiothermodynamics, and an ability to relate the
characteristics and relative energies of different liquid and solid solutions to the phase diagram of
the system.

8. Familiarity with basic concepts in electrochemistry.

C. Subject Matter:
Unit I:
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Concepts of Themodynamics: Macroscopic and MicroscopicSystem and its Classification,
Thermodynamic State, Propertiddtocess and Cycles, Thermodynamic Equilibrium, Concept of
Temperature, Temperature Scale, Energy Interactions (Work Transfer and its Different Nieates,
Transfer).
First Law of Thermodynamics: First Law appkd to Nonflow andFlow Processes, Concepts of internal
Energy, Enthalpy, Specific Heats, PMMI, Energy Equations for Flow Systenasagpplication of
Energy Equations to different Engineering Caments.
Second Law of Thermodynamis: Need of the Second Law, Preliminary definitions, Different
statements of the Second Law of Thermodynamics and their equivalence, Reversibility and
Irreversibility, Causes of Irreversibility, Reversible Cycles, Carnohedfem, Absolute
Thermodynamic Temperature Scale.

Unit II:
Entropy: Clausius Theorem and Inequality, Entropy Principle, Entropy and Disorder, Evaluation of
Entropy changes during various processes dnd h-s diagrams, Concept of Third Lawf
Thermodynarits, Entropychangedor flow process.

Unit Il
Properties of Substance: Gases Equation of state of an Ideal Gas, Specific Heats, Internal Energy,
Enthalpy and Entropychange of ldeal Gases. Equation of state of Real Gases, Principle of
corresponding tate, Compressibility Factor, StearDefinition of Sensible Heat, Latent Heat,
Saturation Temperature, Quality, Evaluation of Properties from Steam Table and Mollier Diagram.

Unit IV:
Auxiliary Functions: Availability of Non-Flow as well as Flow Processe§,i b b 6 s Funci
Helmholtz Function, Maxwell Relation,-ds Equations, Clapeyron Equation, Concept of energy,
Joule Kelvin effect, ¢, C, relation in terms of P,V, T.

D. List of Practical:
1. Study of various parts of asfroke Petrol Engine algrwith their significance.
2. Study of various parts of astroke Petrol Engine along with their significance and compare it with
a 4 stroke petrol engine.
3. Study of various parts of asfroke Clenginealong with their significance and imb out the
differences between a Sl engine &ldengine.
. Study of various parts of a Cochran Boiler along with their significance.
. Study of various parts of a Babceasklcox Boiler along with their significance.
. Study the use ofRlanimeter and also learo¢alibrate it.
. Study the use of a Vacuum gauge and also learn to calibrate it.

~NOo o~

E. Teaching/Learning/Practice Pattern:
Teaching60 %
Learning:30 %
Practice10%

(Teacher is to divide components foT/ R/P)

F. Examination Pattern:
1. Theoretical Examinatian
2. Practical Examinatiaon

G. Reading List:
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Books

1. PK.Nag, fi E n ghi enr eneordi ynng G, 4% Edition, 2011.

2. Y.A.Cengel andM. A.B o | €TkermodynamicsAn Engineering Approach, MGH, 5" Edition,
2006.
G.F.C.Rogers an&. RMayhewi Engi neer i ng TRearsomb"&Editora mi ¢ s 0
Zemansky, fAHeat aWM@BH Ther modynamicso,
R. E.SontagC. Borgnakkeand G. J. VanWylei, Fundament aldy na fiwild@ls &r, m
R.KBan s ale,r naT Engineeringbo, Lax mi Publication.
L.D.Russel, GA. Ader biyi, AEnNngi needPubligatioh.her mody nami

Nookow

Magazine

Cosmos.

Discover.

Every day Science.
Process cooling.
Forge.

ahrownNPE

Journals:
1. Journalof Thermodynamics

2. Journalof Thermodynmicsand Catalysis.
3. The Journal of Chemical Thermodynamiidsisevier.
4. Journalof Thermodynamic& Catalysis- OMICS Group

Name of the Module: Material Sciens® Engineering

Module Code: ME302
Semester3™

Credit Value: 3 [P=0, T=1, L=3]
Module Leader:

A. Objectives:

The course is designed to meet with the following objectives:
1. Knowthe fundamental science and engineering principles relevant to materials.
2. Understand the relationship between nano/microstructure, characterization, properties and

processing and design of materials.

3. Have the experimental and computational skills for dessional career or graduate study in
materials.

4. Possess knowledge of the significance of research, the value of continued learning and
environmental/social issues surrounding materials.

5. Be able to communicate effectively, to work in teams and to assusiteops as leaders.

B. Learning Outcome:
Upon completion of the subject, the studestiouldbe
1. Able to ®ply general math, science and engineering skills to the solution of engineering problems.
2. Aware of the social, safety and environmental conseqaesidbeir work, and be able to engage in
public debate regarding these issues.

58




%% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

3. Capableto apply core concepts in Materials Science to solve engineering problems.

4. Knowledgeable of contemporary issues relevant to Materials Science and Engineering.

5. Able to £lect materials for design and construction.

6. Able to design and conduct experiments, arehiysedata.

7. Able to understand the professional and ethical responsibilities of a materials scientist and
engineer.

8. Capableo work both independently and as pafra team.

9. Able to communicate effectively while speaking, employing graphics and writing.

10. Possesing the skills and technigues necessary for modern materials engineering practice

C. Subject Matter:

Unit I:
Crystal Structure: Unit cells, the face centrdecubic crystal structuréhe body centred cubic crystal
structure, and the hexagonal close packed structure, Crystallographic directions and planes,
Determination of crystal structures, Crystal defects.

Unit 11
Mechanical Properties of Metal Conceptf stress and strain, Tension tests, Compression and Shear
tests, Elastic deformatierStressStrain behaviour, Plastic deformation, Tensile properties, Yielding
and vyield strength, Ductility, Toughness, True stress and strain, Elastic recovery duriigy plas
deformation, Creep , Fatigue, Proof stress.

Unit I
Stability of Phases and Equilibrium Liquid solid transition, Phase equilibrium diagrams, Cooling
curves, The liver rule, Irciron carbide equilibrium diagm, TTT diagram. Crystallization
Nucledion, Homogeneous nucleation, Heterogeus nucleation, Crystal growtlxull annealing,
Spheroidizing, Normalizing, the isothermal transformation diagram, Continuous cooling
transformation diagram, Tampering, Hardenability, application of heat treatmeygiaig thread etc.

Unit-1V:
Cast Iron: Classification of Cl, production of various types aktiron and their applicationirief
introduction of albys, their uses and applicatic@pmposite materials, ceramic materials, polymer,
and corrosion.

D. Teaching/Learning/Practice Pattern:
Teaching60 %
Learning:40%
Practice 0%

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination

F. Reading List:
Books
1. Y.LakhtaA Engi neeraiMeg| Phygy 0o MiMoscowu bl i sher s,
A.G.GuyfiPhysi cal PrvaptecaMGHu r gy
SH Avnetil nt roduction toTNRHysi cal Metall urgyo,

2

3.

4. Boothroydfi Fu nda me nt Machinimdg andMachiret o ol s 0, TMGH.

5. PNRagiManufacturing Ti®chaMMGHgy ( Vol I & |
6. P.C.Pandey & CK.Singh A Pr oduct i BaencénStandard RBooki Pabdjshers.
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7. B.S.RaghuwanshiiA Course in Workshoppechnologp , Dhanpat Rai & Sons.
8 Chapman and Mafecihnn o IfioNoyrdk,s.bdhipv a Book Pvt
9. M.L.BegemananB. H. AmstkeadtufiMaguProcesso, John Wi

Magazine
1. Material Today.
2. Discover.

Journals:
1. Journal of Materials Science
2. Advanced Composite Materials
3. Applied Materals & Interfaces
4. Materials Science and Engineering.
5. Journal of Tribology.

Name of the Module: Strength of Materials
Module Code: ME303

Semester3™

Credit Value: 5[P=3, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet with the following objectives:
1. To establish an understanding of the fundamental conceptseohanics of deformable solids;

including static equilibrium, geometry of deformation, and material constitutive behaviour.

2. To provide students with exposure to the systematic methods for solving engineering problems in
solid mechanics.

3. Todiscuss the tsic mechanical principles underlying modern approaches for design of various
types of structural members subjected to axial ,|dadsion, bending, transversshear, and

combined loading.
4. To build the necessary theoretical background for further stalcnalysis andesigncourses.

B. Learning Outcome:
Upon completion of the subject, the students should:

1. Have theconcepts and principles applied to members under various loadings and the effects of
these loadings.

2. Be able to malyse and design structal members subjected to tension, compression, torsion,
bending and combined stresses using the fundamental concepts of stress, strain and elastic
behaviourof materials.

3. Be able to analyseolumns and pressure vessels under various loadings.

4. Be able to onduct himself or herself professionally and with regard to his or her
responsibilities toward society, especially with respect to designing machine parts and
structures to prevent failure.

60



http://en.wikipedia.org/wiki/Journal_of_Materials_Science
http://en.wikipedia.org/wiki/Advanced_Composite_Materials
http://en.wikipedia.org/wiki/ACS_Applied_Materials_%26_Interfaces

%% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

C. Subject Matter:

Unit I:
Simple stresses and strainsSt r e s s, strain, types of stresses
bars of varying sections, law of superposition, composite bar, thermal stressaltbaenses in
composite bars, elongation of bar due to its own weight, sitessa diagram.
Elastic constants:l nt r oducti on, l ongitudi nal & |l ater al st
rectangular bar, Bulk Modulus, Principle of complementary shear stress, Relati@etetarious
elastic constants.

Unit 11
Principle stresses and strain: Introduction Principle planes angrinciple stresses, methods for
determining stresses on obliqgque section, Anal |yt |
Mohro6s circle to find Principle stresses.
Strain Energy and Impact Loading: Introduction, Resilience, proof resilience, Modulus of
Resilience, expression for strain energy stored in a body for different loading conditions and shear
stress.

Unit Il
Shear force and Bending momentintroduction, different types of beamsdafoads, S.F & BM
diagram for a cantilever, Uniformly distributed load, Simply supported beam for various types of
loading, relation between load, shear force and Bending moment diagram.
Torsion of shafts: Introduction, Basic assumptions, Derivation ofahstress produced in a circular
shaft subjected to torsion, Maximutmrque transmitted by amilar and hollow circular shafBolar
modulus, strength of a shaft and tensional rigidity, compositesstaiinbined bending and torsion,
Strength of ahaft ofvarying cross sectioiuckling vertical column, slenderness ratio.

Unit IV:
Thin and Thick cylinder: Introduction Thin cylindrical vessel subjected to internal pressure,
expression for circumferential and lohgiinal stress in thin cylindedtresses in thick cylindrical
shells, stresses in compound thick cylinder.

D. List of Practical:
1. To determine hardness of material with the helgasfous methods such as Rockw@@ijnell and

Vickerstests

2. To determine the impact strength of materiaith the help of pendulum type impact testing
machine.

3. To determine tensile properties of ductile material with the help of Universal testing machine
(UTM).

4. To determine the compressive properties ofdoctile materials with the help of UTM.

5. To determinethe compressive strength of brittle materials with the help of compressive testing
machine.

6. To perform various types of natestructive tests and thus obtain various properties of materials.

7. To determine the creep and fatigue of a material using Crs&@pgtand Fatigue testing machine.

E. Teaching/Learning/Practice Pattern:
Teaching60 %
Learning:20 %
Practice20%

(Teacher is to divide components for T/R/P)
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F. Examination Pattern:
1. Theoretical Examinatian

2. Pratical Examination

G. Reading List:
Books
1. S.Timosenko,ii St r e Magteriblsd fVan NostrandCompany Inc3" Edition.

2. S.Timoshenko &D. H. Young,AiElementsof Srength ofMateriald, D. Van Nostrand Company
Inc, 4" Edition.
SRamamr ut hamgt h o 8 f DhangatRairPubhshirg €ompany.
R K. Bansaj]fA Te x t Book of Sltaxme PublitationsdPf.tdMat er i al s
L. C. Singal and ND. sharmafiStrengthoMat er i al so6, Modern Publ i s

3
4 0,
5. he
6. S Subramanianfi St r engt h o ffordWaitersity Prass.s 6, OXx

7. BeerandJohmsn Me@i hani cs oTMMGHat eri al s o,

8. S.SRattan, fStr eddH, B Editon. mat er i al so,

9. GH.Ryder , Mc Mi of Maenald , A EtLrBeSn getdh t i o n .

10.Nas h, AStrength of Mat eri al so, Schaum series

Magazine
1. Popular Mechanics.
2. Everyday Engineering Magazine

Journals:
1. Engineering Fracture Mechanics

2. International Journal ofracture.
3. Strength of MaterialsSpringer
4. Stength of MaterialsElsevier
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Name of the ModuleFluid Mechanicsl
Module Code: ME304

Semester3™

Credit Value: 5 [P=3, T=0, L=3]
Module Leader:

A. Objectives:
The course is designed to meet with the followingotiyes:
1. Define the nature of a fluid.
2. Show where fluid mechanics concepts are commuith those of solid mechanicand indicate
some fundamental areas of difference.
3. Introduce viscosity and show what Newtonian &lwh-Newtonian fluids are.
4. Define the apppriate physical properties and show how these allow differentiation between solids
and fluids as well as between liquids and gases.

B. Learning Outcome:
Upon completion of the subject, the students should:
1. Know, understand and apply the basic conceptElaid Mechanics to carry out professional
engineering activities in the field of fluids.
2. Be able to pply scientific methd strategies to fluid mechanicgnalyse qualitatively and
guantitatively the problem situation, propose hypotheses and solutions
3. Be able to se specific vocabulary and terminology and the appropriate means to effectively
communicate knowledge, procedures, results, skills and aspects inherent to fluid mechanics.
4. Work efficiently in a group, integrating skills and knowledge to maksésams in the performance
of fluid mechanics tasks, adopting a responsible and organised attitude to work and a willingness to
learn.
5. Be able to fan and carry out designs and processes in the field of fluid mechanics in accordance
with the relevant spefic technology, applying the quality principles and methods and analysing
and assessing the social and environmental impact of the technical solutions adopted.

C. Subject Matter:

Unit I:
Properties of fluid: Mass and weight density, specific gigyi specific volume, viscosity and
Newtonés | aw of viscosity, Compressibility, Ty
Pressure and its measurementF| ui d pressure at a point and
vacuum pressures, pressuvariation in a flul at rest, pressure measuremdvignometers and
Mechanical Gauges.
Hydrostatics: Total pressure and centre of pressure for horizontal, vertical, inclined plane surfaces
and cured surfaces submerged in liquidtal pressure ad centre of pressure on lock gates.
Buoyancy and flotation: Buoyancy, centre of buoyancy, metacentre and metacentre height and
equilibrium of floating bodies, period of oscillation, Types of fluid flogtreamline with equation,
streak line, pathirie, translation, rotation, deformation, Kinematics of floagntinuity equation in
three dimensions, velocity potential function and stream function, forced and free vortex flow.

Unit 11
Dynamics of flow: Eul er 6 s equati on nmnapd ckBdr moulolfi 6Be rengou
venturimeter, orificemeter, and pitot tube.
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Orifice and Notches: Flow through orifices, hydraulic coefficients, time of emptying hemispherical
and horizontal cylindrical tanktough an orifice at its bottarischarge over rectangular, triangular
and trapezoidanotches, velocity of approactectangular, triangular and trapezoidal notches, velocity
of approach.
Laminar flow: Flow of viscous fluid through circular pipeelocity distribution and average veity;
Hagen Poiseiulle formula, Kinetic energy correction and Momentum Correction factors, -Navier
Stokes equation of motion.
Turbulent Flow: Reynol dés experi ment, Lossymdl|l dmésade xdpurgde &
and Prandtiixing length theorydr turbulent shear stress.

Unit Il
Flow through Pipes:Major and minor losses of energies in pipes, Hydraulic gradient and total energy
lines, flow through pipes in series, equivalent pipe, Flow through parallel pipes, Power transmission
throughpipes and nozzles, water hammer.
Flow in open channellUni f or m fl ow t hr ough o pamdmoseccaomica | s , Ch
sections of channeNon-uniform flow-specific energy and specific energy curve, critical depth and
critical velocity, minimunspecific energy, hydraulic jump.

Unit IV:
Dimensional and Model Analysis:Dimensions of fundamental and derived quantities, Dimensional
Homogeneity, Reyl ei gh 6 s pietheorem,aichensiomess, MBadet kaws, g h ajmé
classification of models

D. List of Practical:
To perform an experiment to verify Bernoulli}ps
To determine the cefficient of friction in pipes.

To determine cefficient of contraction due to sudden contraction in pipes.
To determine loss of head due to sudden enlargement in pipes.

To determine cefficient of discharge of ventumeter.

To determine cefficient of discharge of Orificeneter

oubkhwnpE

E. Teaching/Learning/Practice Pattern:
Teaching60 %
Learring: 20 %
Practice20%

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examination
2. Practical Examination

G. Reading List:

Books

1. F. M. Whi t e, fiFl uid Mechani cso, TMGH.

2. R.W.Fox, A. T.McDonaldand P.J. lerih ar d , filntroduction to Fluil|d
3. B. R. Munson, D. F. Yo untgalasn do fT.FH.u iQk hMei cshha n, i ciisk
4. J . F. Douglas, J. M. Gasiorek, J. A. Swaffie]d

Education.
Y.A.Cengela d J. M. KElhu imd aMeac h anrii ¢cs: FundM@nt al s |&
S.K. Som and G. Bi swas, Al ntroduct iTM@H t o FIl ui f

2
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7. R.K.Bansal, AFl uid Mechani cs L&miAybldatiens.] i ¢ Machi ne s|c
8. Streeter and Wil MgH. AFl uid Mechanicso,

9. BBSMassey, fMech¥anNaostandof FIl ui do,

10.K.L. Kumar, AEngineering Fluid Mechanicso, Eu

Magazine

1. Pumps & Systems.

2. World Pumps.

3. Hydraulics & Pneumatics.

Journals:
1. International Journal of Heat and Fluid Flow

2. ASMEJournal of FluidsEngineering
3. Experiments in Fluids
4. Experimental Thermal and Fluid Science

Name of the ModuleWorkshop Practicelll
Module Code:ME 351

Semester3™

Credit Value:2 [P=3, T=0, L=0]

Module Leader:

A. Objectives:

The course is designed to meet with the following objectives:
To acquire skib in basic engineering practice

To identify the hand tools and instruments

To acquire measuring skills

To acquirepractical skills in the trades, and

To acqure practical skills in welding.

Sl S

B. Learning Outcome:
Upon completion of the subject, the students should have the knowledge of:
1. Workshopsafety
2. Handling workshop tools, machines
3. Different welding types
4. Different carpentry jointsand
5. Different tools working principle.

C. Subject Matter:
Unit I:

Machine Shop: Introduction to the machine tools (lathe, shaper, planer, drilling ietcoduction to
cutting tool,and propertiesf different materials used in cutting tool, Method of metal cutting.
Unit 11
Fitting Shop: Introduction, use of precision tools & jglte make a fitting as perawing.
Unit Il
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Sheet Metal Shop Introduction tosheet metal tooJsSheet metal operation cutting, notching
solderingandbrazing
Fabrication of: (a) square tin(b) round tin with lid (c)A T 0 p i p ewagtegapertbasKeid))
measuring jar etc.
Forging Shop Introduction to tools & equipment hand forging & machine forgingforging
operation defects in forgings.

Unit IV:
Moulding Shop: Introductionof moulding tools & equipmenmouldingmaking Melting of metals
Advantages of casting & casting defects
Casting techniques Job: (a) to prepare a samdould,using the single piece pattern Spilt pattern/ loose
piece pattern/pattern with core etc.
Welding Shop Introduction of welding equipments and safety measub#terent joint of welding
& their use Welding processDifferent types of electrode, fluxes & their ysBgactice on setting
welding equipment, gas welding & cutting practice, praepian of simple structures Jodifferent

types of welding joint (lap joint, butt joint,

D. List of Practical:
1. To practice Gas Welding on a mild steel sheet 3 mm thick.

To prepare a Lap joint by Gas Welding on a 3mm thick mild steel sheet.

To practice Manual Metal Arc Welding on a 5mm thick mild steel plate.

To practice Tungsten Inert Gas Welding (TIG weldliog a 5mm thick mild steel plate.

To practice Metal Inert Gas Welding (MIG welding) on a 5mm thick mild steel plate and
differentiate between TIG and MIG welding processes.

To prepare a pattern using specific tools and learn Pattern Making process aridriog

To prepare a ball peen hammer from a cylindrical workpiece by bench work processes using
specific tools (Files, hammer, etc).

8. To perform specific operations like turning, facing, chamfering and knurling on a cylindrical job
using Centre Lathe.

akrowbn

No

E. Teaching/Learning/Practice Pattern:
Teaching20 %
Learning:10 %
Practice:70 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:

1. Viva.
2. Job Making

G. Reading List:

Books
1. M.L.BegemanandBl.Amst eadf adtMamiung Processo, John
2. W.A.J.ChapmanandEAr no |l dk,s hiowo rTechnol ogy.0 Vol . 1,
3. BSSRRghuwanshi, AWorkshop Technol ogyo Vol . 1
4. Hazra andChoudharyii Wor ks hop Tec h Medadtgnoters.Vol . 1, 2,
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Y.Lakhta A Engi neerailngMeRhaylsliuccr gy o Mir Publishers.
A.G.Guy fnAPhysical MeMGHI | urgy Principleo,
SH Avnetfil nt roduction toTNAHysi cal Met al |l urgyo,

Boothroydii F u n d a me n t Machining andMachireTo o | s 0 , TMGH.
P.NNRagAiManufacturing Te&chimMMGHgy ( Vol I & 1 1)
10. P.C.Pandey & CK.Singh A Pr oduct i SBaencésn g iSnt eBeuldPatlixhers.
l1.Chapman and Mafecihin o |fiovgoyrok,s. hlipva Book Pvt

5.
6.
7.
8.
9.

Magazine
1. International Metal Working News.
2. Industrial Distribution

Journals:
1. Intermational Journal of Machine Tools and Manufacture

2. Journal of Manufacturing Science and Engineering, Transactions of the ASME
3. Journal of Manufacturing Technology and Research

Name of the ModuleBehavioural Science
Module Code:HSS 301

Semester: 3rd

Credit Value: 2 [P=0, T=0, L=2,]

Module Leader:

A. Objectives:
The course is design to meet with fhbowing objectives:
1. Imparting theoretical lectures with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in their futess.car

B. Learning Outcomes

Upon completion of the subjedtudents will be
1. Able to work with efficiency as they had knowledge of the subject.
2. Able toperformmuch better in their workplace.

C. Subject Matter:

Unit | :
Behavioural Science:An ovewiew, definitions, man the critical factorBehaviouralscience and its
historical development.
Motivation: Nature of drives, needs and motives, work motives, need hierarchy theory and two
factor theory of motivation, how to metite the workers at work, factors effecting the moral of
workers.

Unit Il :
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Industrial Sociology: Concept ad Definitions, mportance for Engieers, Growth and Criticisiof the
Haw throneStudies,Nature and scope of Industrial sociology, Industry and Camitgyundustry and
Tradition inindia.
Society and Technical @ange: Concept of social change, meaning and definitions of socaige,
nature of social changeadtors such as Natural, Cultural, Econonfilanning, Technological, Indian
Information Techology Scenario, Effect of Technology on Social Institutions.
Society and Environment Meaning and Definitions, Characteristics, Classification of Environment,
Physical Environment and its Influence, Social Environment and its some basic elementsniamntiro
in Industry, lllumination, Noise, Atmospheric Conditions, Music and Colour.

Unit Il :
Groups: Meaning and Definitions, types of Groups, characteristics, functions of formahfamnchal
groups merits and demerits of in formal groups.

Unit IV :
Human relations: Historical overview, definitions, early and later approaches to human relations,
strategies for establishing healthy human relations.
Labour management relations: Industrial relationsme ani ng, objectives and
theow of industrial relations, Psychological and Gandhian approach to industrial relations, industrial
relations in Japan and India, industrial relation in coming years, challenges of coming years, new
dimensions of industrial relations, the waysrafustral peace, Trade unionsieaning and definitions,
functions of Indian trade Unions, recent emerging trendisdian trade unions.

D. Teaching/ Learning Pattern:
Teaching50%
Learning/ cas@resentation30%
Assignment10%
Attendance10%

E. Examination Pattern:
1. Theoretical Examination.
2. Classtest.
3. Assignment.

F. Reading List:

Books:
1. Wendell LFrench,iHuman Resource Management (4th &dProston: Honshto Mittin, 1998.
2. H. Fayol, filndustrial and General Administratian Paris: Dunod, 1916.
3. Mintzberg,i Tie Nature of Managerial Works: Upper Saddle Riveé\. J. Prentice Hall, 1973.
4. Fred N.Ker Linger, iBehaviouralResearch: A conceptual Appro@achNew York: Holt Rinehart

and Winston, 189

Milter William R. and Stephen RollnickiMotivational Interviews, (3rd ed) Sept 7, 2012.

Daniel KahnmenfiThinking Fast and Slody April 2, 2013.

Elizabeth D. HutchisorfiEssentialof Human Behaviodr, September 3, 2013.

Susan P. Robbins, Pranal Gtexjee, Edward R. Cand&iContemporary Human Behaviour
Theayo, 2013.

©NOoO

Magazine:
1. Leadership Quarterly
2. HBR Magazine
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Journal:

1.

2.
3.
4

Journal of Behavioural Sciences
Behavioural and Brain Sciences

Journal of Contextual Behavioural Sciences
Harvard Busiress Review
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Semester [V
Subject Code Subject Model | P T L | Credit

MAS-401 Stochastic Process SNB 0 1 3 4
EE 400 Electrical machines SNB 3 0 3 5
ME-401 Applied Thermodynamics SNB 0 1 3 4
ME-402 Engineering Materia and Processes JCB 3 0 3 5
ME-403 Fluid Mechanicdl SNB 3 0 3 5
ME-404 Theory of Machine SNB 0 0 3 3
ME-451 Machine Drawing JCB 3 0 0 2
HSS D1 Entrepreneurship and innovation SNB 0 0 3 3
12 2 21 31

Contact Hrs: 35; Credit: 31

Name of the Module: Stochastic Process
Module Code: MAS 401

Semester: %

Credit Value: 4 [P=0, L=3T=1]

Module Leader:

A. Objectives:
The coursed design to meet with tHellowing objectives
1. Imparting theoretical knowledge and practical application to the students in the area of Stochastic
Proceses
2. Introducingthe basic notions of probability theory and develops them to the stage where one can
begin to use probabilistic ideas in statistical inference and modeling, and the study of stochastic
processes.
3. Providing confidence to students in manipulating and drawing conclusions from data and provide
them with a critical framework for evaluating syudesigns and results.
4. Injecting future scope and the research directions in the field of stochastic process.

B. Learning outcomes:
Upon Completion of the subject, students will be alile to
1. Add new interactive activities to fill gaps that we have iifieed by analyimg student log data and
by gathering input from other college professors on where students typically have difficulties.
2. Add new simulatiorstyle activities to the course in Inference and Probability.
3. Substanially preparethemto take up prosgctive research assignments.

C. Subject Matter:

Unit I:
Theory of Probability: Random ExperimentSample space, Random Events, Probability of events,
Axiomatic definition of probabilityFrequency Definition of probdlly, Finite sample spaces @én
equiprobable measure as special cagambability of Nondisjoint events (Theorems§;ounting
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techniquesapplied to probability problems, Conditional probability, General Multiplication Theorem,
IndependenteventBayes® t heorem and related probl ems.
Random variables discrete and continuous, Probability mass functRnobability densityfunction

and distribution function.

Distributions: Binomial, Poisson, UnifornrEx ponent i al , HBxXgectatienlad Varianca n d
(t and 62 excluded), Réwanetve Property @& BiaomiaRoigsonfandn ¢ t i
Normal Dstribution (proof not required)Transformation of random variables (One vaeab
Chebychevnequality (statement) and problems.

Unit 11
Approximation Theory: Binomial approximation to Poisson distribution and Binomial

approximation to Normadistribution (statement only)Central Limit Theorem (statementhaw of
large numbers (\&ak law),Simpleapplications.

Unit 111
Sampling Theory: Population Sample Statistic Estimation of paraeters (consistent and unbiased),
Sampling distribution of sample mean and sample variance (proof not required).
Estimation Theory: Point estimateMaximum likelihood estimate of statistical parameters (Binomial,
Poisson and Normal distributionpjterval estimation.
Testing of Hypothesis: Simple and Composite hypothesiSritical Region, Level of Significance,
Type | and Type Il Erray, Best Critcal Region NeymanPearsn Theorem (proof not required),
Application to Normal Populationlikelihood Ratio Test (proof not required)Conparison of
Binomial PopulationsiNormal Populations, Testing of Equality of Mears@ Test of Goodness of Fit
(application only).

Unit IV:
Correlation and Regression:Simpleidea of Bivariate distribution, Correlation and Regressiod
simpleproblems

D. Teaching/Learning/Practice Pattern:

Teaching 70%
Learning 30%
Practice 0%

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination & Open book examination.

F. Reading list:
Books

1. P.G. Hoel, S. C. Port and C. J. Stofitntroduction to Probability Theoty, Universal Book Stall,
2000.

2. Khazanie, Ramakanganta Monica 8asic Probability Theory and ApplicatiaiysCA: Goodyear,
1976.

3. Ros s, S h &nfroduation tdMRrabability Modefs New York, NY: Academic Press, 1972,

1985. Third Edition.

S. RossijA First Course in Probability, 6th Ed., Pearson Education India, 2002.

Cr amer , RbadonaVadaplés and Probability DistributiansNew York, NY: Cambridge

University Press, 1970. Third Edition.

ok
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6. Par zen, Hoderm Rrabdbility Theory and Its ApplicatiangNew York, NY: John Ngy,

1960.
7. Ra hschil d, V. Rrabdbility Digiribution® NeéwsYork, NY: Jofin Wiley, 1986.
8. Bail ey, N orhentdement3 of JStochastic Processes with Applications to the Natural

Scienced New York, NY: John Wiley, 1990.

9. Bhat, U. Naa y a Elemeritof Applied Stochastic ProcessedNew York, NY: John Wiley, 1984.
Second Edition.

10. Karlin Samuel and TARrrdt Gaurse inHstoehasticdProddssebigw York, NY:
Academic Press, 1975. Second Edition.

11. Karlin, Samuel and Taylpr Ho wa A &ecdngd Coiirse in Stochastic Procedspew York,
NY: Academic Press, 1981.

12. J. Medhi,iStochastic Processes3rd Ed., New Age International, 2009.

13.Ro0 s s, S hS®tdchhstidrodelsses fNewYork, NY: John Wiley, 1983.

14.N.G. Das,i ctaSt aveit sh&Vdldl,OMGH.V o |

I5Murray R. Spiegel, ANGHSkcahbaiulmbtsy Cauntd i Sitea tSiegtiie

Magazines:

Current Science (Indian Academy of Science)

The Mathematics Student (Math Student) (Indian Mathematical Society)
MathematichSpectrum(The University of Sheffield)

Mathematics Magazine (Mathematical Association of America)

+Plus magazine (University of Cambridge)

Ganithavahini (Ramanujan Mathematical Society)

ogakrwnE

Journals:

Advances in Probability and Related Topics (Mai2ekker)

Annals of Applied Probability (Institute of Mathematical Statijtics

Annals of Probability (Institute of Mathematical Statistics)

Communications on Stochastic Analysis

Electronic Journal oProbability.

Séminaire de Probabilités (Lecture Mstin Mathematics, Spring&ferlag).

Stochastic Modelling and Applied Probability (Springéarlag)

Stochastic Processes and their Applications

Stochastics: An International Journal of Probability and Stochastic Processes (Taylor &

Francis)

10. Theory ofProbability and its Applications (SIAM)

11. Stochastic Processes and their Applications, Elsevier.

12. Stochastics: An International Journal of Probability and Stochastic Processes, Taylor Francis
Online

13. International Journal of Stochastic Analysis, HindwabRshing Corporation.

14. Journal of the American Statistical Association.

15. Journal of the Royal Statistical Society, Series A, Statistics in Society.

16. Journal of the Royal Statistical Society, Series B, Statistical Methodology.

17.Journal of the Royal Statistical Society, Series C, Applied Statistics.

18. SANKHA, ISI, Kolkata.

©CoNoOkwdE
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Name of the Module: Electrical Machines.

Module Code: EE 400
Senester: 4"

Credit Value: 5[P=3, T=0, L=3]
Module Leader:

A. Objectives:
The course is design to meet with the following objectives
1. To understand the basic principle and rafien of rotating electrical machines, their
classifications, basic efficiency and performance characteristics.
2. To understand the basic configuration of separately excited permanent magnet, shunt and series DG
machines.
3. To analyse DC machine under steathte dynamic operation.
4. To understand the basic configuratimfrsynchronous and asynchronous Machine

B. Learning Outcome:

Upon completion of the subject, students will be
1. Made familiar with DC/AC Machines used practically, their operating and castieshcteristics.
2. Well acquainted with the methods of designing of DC/AC machinesnadelling
3. Substantially prepared to take up prospective research assignments

C. Subject Matter:
Unit I:
Basic electromagnetic theory
Single phase transformer Basic principle of single phase transformer, equivalent, ciygugtsor
diagram, test regulation and efficiency and loses in transformer, Auto transformer and Welding
transformer
3 phase transformer Basic principle of 3 phase transformer, parallel cotiog, principle operatign
energyconversion and loses in 3 phase transformer.
Unit II:
DC machines Basic principle of DC machine, types, winding, generator circuit, armature reaction.
Unit Il
AC machines Basic principle of synchronoasnd asynchronous Machine
Unit IV:
Special Machines Basic principle, types, performance servo and stepper motor.

D. List of Practical:
1. O.C.C of DC Generator.
2. D.C. Shurt generator build up.
3. LoadTest on DC Generator
4. Load Teston DC Motor.
5. Starting, Running and reversing of DC motor.
6. Speed Control of DC motor by field and armature.
7.0.CT and S.C.T of dternator.
8. V-curve of alternator.
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E. Teaching/Learning/Practice Pattern:

Teaching: 60 %
Learning: 20%
Practice: 20%

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. TheoreticaExamination.
2. Practical Examinatian

G. Reading List:

Books
1. Mcpherson, George, filntroduction to Eledric Machines and Transformerso, John Wiley and
Sons, 1980.
2. Nasser Syed A, Elédric Machine and Transformero, New York, Macmillan, 1984.
3. Sy, M. G and Taylor E. O, fiDirea Current Machines pSecond Ed., ELBS, 1985.
4. Say M. G ,fAlternating Current Machineso,(5thEd.) ELBS,1986.
5. Fitzgerald, Kingsey C.and Umans, S D. Eléctric Machineryd, (5"Ed.), MGH Book C0.92,
6. Clayton A. E, fiPerformance and Design of Direct Current Machinesd,3"Ed Pitman1961.
7.DeToroV, Elédrical Machines & Power Systemsd,1985,PHI,Englewood Cliffs.,1985.

Magazine:
1. IEEE Xplore
2. Electricity Today T & D Magazine

Journals:
1. The Journal of the Institute of Electrical and ElectroniogiBeers, Japan.
2. Electrical Power Systems Research, Elsevier Journal.
3. Energy Conversion, IEEE Journal

Name of the Module: Applied Thermodynamics
Module Code: ME401

Semester: %

Credit Value: 4 [P=0, T=1, L=3]

Module Leader:

A. Objectives
The course is designed to meet with the following objectives:
1. Fundamental understandimg applied thermodynamics &n engineering perspective anow to
integrate it with other subjects in engineering practice
2. Determine thehermodynamic properties of an ideal gas and the pure suéstasiity or without
phase change.
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3. Recognize the difference between the ideal and real processes and cycles, understand how to appl
the first and the second laws to these proceasdscycles, and be able to determine the thermal
merit of variows types of processes and cycles.

4. Formulate the basic models necessary to study, analyze, and design thermal systems and

understand the basic methodsricrease the thermal efficiency.

Formulate and sole problemsandto developcommunication skill§or good engineering practice

Study the subjects for which Thermodynamica igrerequisite at later stages.

Gain an increased awareness and emphasis on energy resources and environmental issues.

No o

B. Learning Outcome:
Upon completion of the subject, the students should be able to demonstrate:
1. Thepower cycle analysis using various working fluids.
2. Theanalysis of refrigeration and heat pump cycles using various working fluids.
3. The construction othermodynamic property tables and the capability to determine changes in
enthalpy, entropy and internal energy using a suitable equation of state.
4. The aalysis of thermodynamic systems and cycles and to perform appropriate calculations where
ideal gas mitures are the working fluid.
5. The application opsychometric$o analysis of heatinglrying and air conditioning systems.
6. The application othe first and second laws to combustion processes.
7. Thethermalynamic analysisf realisticproblems using computeoftware

C. Subject Matter:

Unit I:
Ideal gas, properties of gaseglanixtures of gasegnthalpy change of Ideal gas, specific heat and
entropy of @s mixture, Air standard cycles Ottocycle, Diesel cycle, Limited pressure cycle,
comparisa of Otto diesel and dual cycle, Brayton cycle, Stirling cycle and Ericsson. Cycle

Unit 11
Reciprocating air compressor, single andtisiage, volumetric efficiency, Maxwells equation Ids
equation, JoukKelvin effect, Types of equilibrium, @se change, fuel cell, combustion.

Unit Il
Simple vapour cycles, Rankine cycle, actual Vapour cycle processes, comparison of Rankine and
Carnot cycle, Reheat cycle, Regenerative cycle, Binary vapour cycles.

Unit VI:
Reversed Heat engine cyclesd heat pumpBell Coleman cycle, Simple vapour compression
refrigeration cycle, Absorption refrigerationProperties of atmospheric airsyghometric chart &
processes.

D. Teaching/Learning/Practice Pattern:
Teaching60%
Learning:40%
Practice 0%

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination
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F. Reading List:

Books
1. Y. A. Cengel and M. -AAn Holge sn,e efr Ti megr nopdoyr nnaanci hco
2. T.D. Eastop and A. McConkedpplied Thermodynamics for Engineering Technologist, Pearson
3. G. F. C. Roger s and nyg TR e rMhaoydhyerma2008cEsndg,i nReeearr s
4. P. K. Nag, fAEngineering Thermodynamicso, TMG
5. R. E. Sontag C. Borgnakke amnmde®.mod.yn\am cWyl, e
6. M. M. EIWakil, Power Plant Technology, MGH.

Magazine
1. Cosmos.
2. Discover.
3. Every day Science.
4. Proces<ooling.
5. Forge.

Journals:

1. ASME Journal of Energy Resources Technalogy
2. Applied Thermal Engineering, Elsevier

3. Experimental Thermal and Fluid Scien&dsevier
4. Journal of hermodynamics an@atalyst

5. International Journal of Thermodynamics

Name of the Module: Engineering Materials and Processes

Module Code: ME402
Semester: %

Credit Value: 5 [P=3, T=0, L=3]
Module Leader:

A. Objectives:
The course is designed to meet with the following objectives:
1. Perform agngineerindeaders in the global marketplace.
2. Understand and apply the principles bfath, Science and Engineering in dsign and
Manufacturing related activities.
3. Contribute to the profitable growth pfanufacturingousinesses.
4. Maintain high standards of professional and ethical responsibility
5. Practice lifelong learning.

B. Learning Outcome:
Upon completion of the sulgje the students should be able to demonstrate:
1. Knowledge oimathematics, science, and engineering.
2. To design and conduct experiments, as well aany® and interpret data.
3. Todesign a system, component, or process to meet desired needs withiic reahstraints such
as economic, environmental, social, political, ethical, health and safety, marabdijyrand
sustainability.
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Theability to functionon multidisciplinary teams.

Theability to identify, formulates, ansiolves engineering problems.
An understanding of professioreatd ethical responsibility.

An ability to communicate effectively.

4,
5.
6.
7.
8.

economic, environmentsdnd societal context.
9. Recognition bthe need for, and an ability togage in lifelong learning.
10. The knowledgeof contemporary issues.
11. Theability to use the techniques, skills, and modern engineering tools necessary for engineering.

C. Subject Matter:

Unit I:
Powder Metallurgy: Introduction,sintering process, application.

Unit 11
Casting: various types of patterns and allowances, mauhterials and their propertiestrength,
permeability and hardness, mouldinBasic principles ofsolidification, Cupolaterminology, Bief
descriptions bthe special casting processes$ell moulding, investment casting, die casting and
centifugal casting. Casting defecf3esign consideration

Unit I
Welding: Joining, TIG, MIG, Electroslag, Submerged, Carbon Arc, Plasma Resistance, Solid
state weldingWelding defects, Dry and wet welding, brazing and soldering.

Unit IV:
Metal forming processes:Re-crystallisation tenperature, hot and cold workin&olling, forging,
drawing,extrusion,metalforming defects Design consideration

D. List of Practical:
1. To prepare a sand mould, using single piece pattern
2. To prepare a sand mould, using split, loose piece pattern with a core.
3. To perform sand testing to determine properties fikrmeability, clay content, moistust¢.
4. To perform sand testing to @emine green sand and dry saigar and compressive strength.

E. Teaching/Learning/Practice Pattern:
Teaching60%

Learning:20%
Practice: 20%

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examination

G. Reading List:

Books
1. Boot hroyd, OFundamental of Met. al machining a
2. PNRao6 Manuf acturing Technology (Vol I & 11)6
3. P.C.Pandey & CK.Si n g hductiadn Engioeeringci encesd, Standard Bo
4. B.SRaghuwanshi , OA course in Wor.kshop techn
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Magazine
1. Processing
2. Infor.

Journals:
1. Journal of Materials Engineering and Performance
2. Mineral Processing and Extractive Metallurgy
3. Journal of Engieering Materials and Technology, ASME DC
4. Indian Journal of Engieering and Materials Sciencessiair.

Name of the Module: Fluid Mechanicd

Module Code: ME403
Semester4th

Credit Value: 5[P=3, T=0, L=3]
Module Leader:

A. Obijectives:
The course is designed to meet with the following objectives:
1. Understandthe fundamentals of fluid mechanidscluding concepts of mass and momentum
conservation.
Apply the Bernoulli equation to solve problems in fluid mechanics.
An ability to apply control volume analysis to problems in fluid mechanics.
An ability to use potential flow theory to solve problems in fluid mechanics.
An ability to perform dimensional analysis for problems in fluid mechanics.
Knowledgeof laminar and turbuldrboundary layer fundamentals.
An exposure to recent developments in fluid mechanics, with application to aerospace systems.
An ability to apply the concepts developed for fluid flow analysis to issues in aerospace design.

ONOG A WN

B. Learning Outcome:
Upon compléon of the subject, the students should be able to demonstrate:

1. Knowledge of basic fluid dynamics.
2. Knowledge of control volume analysis.
3. An ability to use differential equations to understand pressure and velocity variations.
4. Knowledge of dimensional alysis.
5. An ability to determine 6l ossesd in flow sys
6. Understanding of viscosity and its importance in real flows
C. Subject Matter:
Unit [:
Boundary Layer Theory: NavierStokes equatior,aminar and Turbulent boundary Layer thickness,
vonKar manos momentum equation, Tot al dr ag due
separation of boundary | ayer and itbdéds control

Forces on submerged bodiesDrag and lift on a stationary body by flowing fluid, expression for
drag and lift ad dimensional analysis, strelined and Bluff, Drag on a sphere and cylinder, Terminal
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velocity of a body, lift on a airfoil. Potential flow: source, sink, doublet, Rankine oval, lift on rotating
cylinder.
Unit 11
Compressible flow of Gas dynamicsThemodynamic relations, continuitgq u at i o n, Ber pou
eguation and momentum equation, velocity of sound in fluid, Mach no. propagation of pressure waves
in a compressible fluilachangle, zone of action and silence, stagnation properties;vAl@zty
relationship for compressible flow, flow of compressible fluid through nozrkeemum mass fi
rate and itsvariation, mass flow rate of compressible fluid throwgimturimeter, pitostatic tube,
Normal and oblique shock waves.
Unit Il
Hydraulic turbines: Pelton, Francis, and Kaplan turbines, Turbine efficienci€syitation in and
centrifugalturbines.
Centrifugal pumps: Theory, conponents, and characteristics, Cavitatiésial flow pumps,pump
systemmatching.
Unit IV:
Centrifugal and axial flow fans and compressorsslip, surging an€hocking.
Steam turbines basic cyclejmpulse and reaction turbines
Gas turbine: basic cycle andhultistage Power and efficienccalculationsCascade Theory.

D. List of Practical:

To determme coefficient of discharge of flow nozzle meter.

To determine cefficient of discharge of triangular notch and rectangular notch
To determine impact of jet.

To study the characteristics and performance of a Pelton turbine.

To study the characteristiesd performance of a Francis turhine

To study the characteristics and performance of a Kaplan turbine

ogkwnE

E. Teaching/Learning/Practice Pattern:
Teaching: 70 %
Learning: 20 %
Practice: 10%

(Teacher is to divide componets for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examination

G. Reading List:

Books

1. S. L. Di xon, 6. Fluid Me c h ani cTsrbonaahidenyd TButeemvonte d y n afmi
Heinemann

2. F. M. Whi t e, AFl uid Mechani cso, TMGH.

3. B.R.Munson D. F. Young and T.H. Okhiishi, AFundalme

4. J . F. Dougl as, J. M. Gasior ek, J. A. Swaf f el
Education.

5. YYACengel and JFluidWechabicsmAuredaneentals & Applicab n BVEGH.

6. SK. Som and G. Biswas, filntroduct iTM@&@H to Fl ui g 1
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7. R.K.Bansal AFl ui d Mechani cs La&miHPybticatians.| i ¢ Machi nes
8. K.L. Kumar , AEngineering Fluid Mechanics©o, Eu
9. Sayers, A.THydraulic and Compressible Flow TurbomachinéBLS,2003.

10. Ganesan, VGas Turbines, 2ndd., TMGH, 2003

Magazine
1. Pumps & Systems.
2. World Pumps.
3. Hydraulics & Pneumatics

Journals:
1. International Journal of Heat and Fluid Flaw

2. Journal of Fluids Engineering

Name of the Module: Theory of Machis

Module Code: ME404
Semester: 4th

Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Obijectives:

The course is design to meet with fbhbowing objectives
1. TolearndifferentMechanism of Machine.
2. To learndifferent working principle ofiifferent types of Gears, Brakes, Cams
3. To Learn how to Draw Velocity and Acceleration diagramkioematics pairs.

B. Learning Outcome:

Upon completion of the subject, students should know
1. Different mechanism of Machine.
2. Different working principleof differenttypes of Geas; Brakes, Cams
3. Know to draw Velocity and Acceleration diagram for kiragics pairs.

C. Subject Matter:

Unit I:
Machine and mechanism:Definition, Mechanism and Machine, Link, Kinematic Pair, Degrees of
freedom, Kinematic chain, Various types of joints, Degrees of freedom for plain Mechanism,
Inversion, Differentypes of kinematic chain and their inversions.

Unit II:
Velocity and acceleration in mechanismAnalysis of Reciprocating Engine mechanism and Four bar
mecharsm, Relative velocity metho®elocity and acceleration indar bar, Slider crank Mecham,
l nstantaneous center Met hod, Kennedyds Theor e
Component, Synthesis of Mechanism, Pantograph, -Beasel indicator diagram, Daris and
Acker menn st eer i njagnt, Bedt, Rbpe and ShaindéHo o k 6 s

Unit Il
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Brakes and Dynamometers Introduction, Typesof Brakes (Simple Block, BandBand & Block
brake), Breaking of a Vehicle, Dynamometer, Absorption and transmission Dynamometer.
Gears and Gear Train Introduction, Gear classificatn and Terminology, Law of Gearing, Velocity
of sliding, Forms of teeth, length of Arc & path of contact, Interference, Minimum number of teeth
required to avoid interference, Types of Gear Train, Velocity ratio indifferent Gear train arrangement,
Epicyclic Gear train, compound Epicyclic Gear train.

Unit IV:
Cams: Introduction, Types of followers, Cam profile Nomenclatwarious types of motion of the
follower-Uniform motion, Simple Harmonic, Uniform Acceleiat and Retardation, Cycloidaf;am
profile construction for various types of followers.

D. Teaching/Learning/Practice Pattern:

Teaching:70%
Learning:30 %
Practice0 %

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examinatian

2. Assignments

G. Reading List:
Books

J.E. Shigley, Jr. JJ.Vi c kTehre,orgy of Machi nd@H. and Mechani sm
2. J.S.RamndR.Y.Du k ki Ma¢c¢ hanidbsm and ,Wdey BasterreLtdT heor y 6
3. S.S. R aTthteaonr,y 6o fTMGHi c hi ne 6,

4. J. Lal, éaatheaoaegbof MBIt ropol itan Books Ltd.
5

=

. J.J.Uicker, Jr.G.R.Pennock &. E .Shigley6 T h eodr yMac hi nes and Mec hanlji

University.
6. V.P.Si ngh, OTh e o bDhanpat Rai Rliblishmg Commady

Magazine
1. PowerTransmissiorEngineering.
2. GearTechnology.
3. Gear Solution.

Journals:
1. MechanismandMachine Theorylournal, Elsevier
2. International Journabf Systems Applications, Engineering & Development.
3. Mechanism antlachine Theory JournaElseviet
4. The hternationalFederationfor Theory ofMachines andvlechanisms.
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Name of the Module: Machine Drawing
Module Code: ME452

Semeste 4™

Credit Value: 3[P=3, T=0, L=0]

Module Leader:

A. Obijectives:
The course is design to meet with fbbowing objectives

1. To teach students how to apply the cqiseof stress analysis, theories of faélland material
science to analgs design and/or select commonly used machine components.
2. Toillustrate to students the variety of mechanical components available and emphasize the need tg

continue learning.

3. To teach students how to apply mechanical engineering design theory to identify and quantify
machine elements in the design of commonly used mechanical systems.

4. To teach students how to apply computer based technigues in the analysis, design and/or selectiof
of machine components.

B. Learning Outcome:
Upon completion of the subjedtudentsvill be able to
1. Understand drawing and develop capacity to represent any matter/object with the help of picture.
2. Develop primary knowledge of working drawing.
3. Produceorthographic drawing of different machine parts.
4. Develop skill to produce assembly drawings.
5. Develop skill to produce detailed drawings of machines parts from assembly drawing

C. Subject Matter:
Unit I:

Different sectional views of the Machinans Keys, Splines, Couplings and Valves
Unit II:

Bearing: Sliding and Rolling contact Types, Brackets and Pull€ggter and Knuckle
Unit I

Joints: Riveted joints, laminated joints.
Assembly Drawing Introduction, Types odssembly drawingsalves different machine parts

D. List of Practical:
1. Draw the sectional views of different machine parts
2. Assembly drawing of screw jack, tailstock, valves
3. Todraw Rivets jmts lap and butt with zigagand chain system

E. Teeching/Learning/Practice Pattern:
Teaching20 %
Learning:10 %
Practice70 %

(Teacher is to divide components for T/R/P)
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F. Examination Pattern:
1. Practical Drawing.
2. Assignment.

G. Reading List:
Books
1. N.D Bhatt and MachindDrawiRgy Gharbtar Publisliing House Pvt. Ltd.
2. K.L.Narayana 6 Malxrhawien gdde Ne w
3. KiL. Narayana, 6Production Drawingb6é, New Age

Magazine
1. MachineDesign
2. Designto Part Magazine

Journals:
1. International Journal of Design Engineering.

2. InternationalJournal ofMachineTools and Manufacturé&lsevier
3. Engineering Design Graphics Journal.

Name of the Module: Entrepreneurship anl Innovation:
Modue Code: HSS 401

Semester4™

Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:

The course is design to meet with fhbowing objectives

Students will be able to involve themselves in the business activities

Students will be able tstart innovative practices in their entrepreneurial activities.
Students will be able to develop their skills on the traits that they want to carry forward.
Students will be able to start activities on Forest based Technology.

rwnNpE

B. Learning Outcomes:

Upon ompletion of the subjecstudents will be able to
1. Start their venture more scientifically.

2. Start their venture by linking with the financial institutions.

C. Subject Matter:

Unit [:
Introduction to Entrepreneurship: Meaning, Role of Entrepreneur.
Entrepreneur Process:different approaches, Motivati for becoming an EntrepreneSiME Concept,
its role, status, prospects and policies for promotion of SMEs.
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Importance of Entrepreneurship: innovations, Qualities of successful Entrepreneur, Functions of an
Entrepreneur, Types of Entrepreneur, Issues &lems Entrepreneurial Practices.

Unit 11
Importance of Entrepreneurship innovations: Converting Innovation to Economic Value which
includes, Growth Strategies, value position, Market Segments, Value Ghactu&, Revenue Model
etc., Qualities of successful Entrepreneur, Functions of anteireur, Types of Entrepreneand
Issues & Problems Entrepreneurial Practices.
Contribution of Entrepreneurs: Towards R&D, creates Wealth of Nation & Self prospecthwi
Challenge.
Entrepreneur Carrier: Different Stages, Entrepreneur Development Programmers (EDPS).

Unit I
Characteristics of Entrepreneurship: Risk taker, Perceptive, Curious, Imadina, Persistent, Goal
settingand Hardworking, Research & Managem&kill, Organising & Controlling, Soft skills and
Feasibility.
Women Entrepreneurship: Opportunities, promotion Hurdles andoBpects of women Entrepreneurs,
Factors & Models of Entrepreneurial Development.
Social Entrepreneurial Initiative: Solving socialProblems, Business plan, Strategic Plan vs Business
Plan

Unit IV :
Forest based Industries:Mobilization of resources from NTFP products, Processing units, Technical
and Financial Feasibility study and analysis of projects under self employment schemmgnsimall
entrepreneur.
Farm based enterprises for production and post production of Agrproduce:
Crops: Cereals, Legumes, Oilseediorticulture crops, Fruits and vegetables.
Livestock production: Poultry, Fishery, Medicinal and Aromatic plants.
Handlooms & Sericulture: Handicraft, coir, jute & leatheMicro entrepreneurial skills development
and good production practices

D. Teaching/ Learning/ Practice Pattern:

Teaching: 70%
Learning: 30%
Practice: 0%

E. Examination Pattern:
1. Theoretical Examation

F. Reading List:
Books:
1. V. Desaj SmaltScale Industries and Entrepreneurship. Himalaya Publishing House, Delhi.
2. Kaulgud, Aruna (2003). Entrepreneurship Management. Vikas Publishing House, Delhi.
3. Cynthia, L. Greene (2004). Entrepreneurship ldea&dtion. Thomson Asia Pvt. Ltd., Singapore.
4. Timmons, Jerry A., and Spinelli, Stephen, 2009. New Venture Creation: Entrepreneurship for the
21st Century, 8th Edition, Boston, MA: Irwin McGrawill .

5. Entrepreneurship: Successfully Launching New Ventures hyinBer, Pearson Education
Publishing

6. Hisrich, Entrepreneurship, Tata McGraw Hill, New Delhi, 2001

7. Donald F. Kuratko EntrepreneurshipTheory, Process, PractcCengage Learning
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Magazines:
1. Longe Magazine
2. Home Business Magazine
3. Entrepreneur

Journals:

1. International Journal of Entrepreneurship
International Journal of Innovation Management
Journal of SmalBusiness and Entrepreneurship
Journal of Human Vales.

Journal of Management Research

agbkowbd
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Semester V
Subject Code Subject Model | P T L | Credit

ME-501 Machine Designl SNB 3 0 3 5
ME-502 Internal Combustion Engines SNB 3 0 3 5
ME-503 Heat Transfer SNB 2 0 4 5
ME-504 Measuement and Metrology JCB 2 0 3 4
ME-505 Manufacturing Technology JCB 3 0 3 5
ME-506 Industrial Engineering & Management SNB 0 0 3 3

13 0 19 27

Contact Hrs: 32; Credit: 27

Name of the Module: Machine Designl
Module Code: ME501

Semester: 8

Credit Value: 5[P=3, T=0, L=3]
Module Leader:

A. Obijectives:
The course is design to mewth thefollowing objectives
1. To teach the students the basic steps forming tbgmgrocess and demonstrating the fact that
design problems are opemded, require creativity and involve iterative solutions.
2. To teach the students design methodologies and fundamentals and show their applications in
linkages and mechanisms.
To teach thk students position analysis as an integral part in the process of design for motion.
To teach the students the design of basic mechanisms, which meet, key performance requirements.
To teach the students the design of mechanisms for different types waif matiions.
To introduce the students statkethe-art CAD/CAE technology (e.g. Pro/Mechanical arfldHAS)
as powerful computer toolshich can aid the pidem-solving and design process.
To provide the students with harols experience in mechanism desilgrough lab experiments.
8. To help the students develop effective/professional written and oral communicatian skills
9. Through report writing and oral presentation.

o gk w

N

B. Learning Outcome:
Upon completion of the subje¢ctstudents will be able to

1. Identify and describe the motion of typical mechanisms

Operate and explain the function of typical mechanisms

Utilize computeraided design tools in engineering design problems

Develop computer programs for design and parametric study of mechanisms
Design &least one experiment

Demonstrate knowledge of typicadmmon manufacturing processes

ok wnN
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7. Demonstrate knowledge of rapid prototyping.

C. Subject Matter:
Unit [:
Introduction: Factor of safety and theory of failure.
Fundamentals of MachineDesign Design philosophy, arious considerations in machine design
designprocedue, Common engineering materialsd | S.I. specification on steels.
Unit II:
Stresses in machine element3ypes ofsimple stressesStress strain relationghi
Design for Strength: Design for static loading, Stresgncentratiorfactors
Design for variable loading
Fasteners:Types of fasteners, Design of Cotter and knuckle j@esign of Key.
Coupling: Types use Design procedure, wking principle of igid and flexible rubbebushed
couplings.
Unit 111
Design of Permanent Joints Rivets, Types and use of rivet joint, Types and efficierdgsign
procedure, Welded joinBolted Joint.
Power Screws:Power Screw, drives and thefficiency, Design of power screws
Unit IV:
Design of Shaft: shaft and its design based on strength, Design of shaft for vanablendbased on
stiffness,combinedbending andwisting moment.

Springs. Introduction to Design of Helical Spring®edgn of Helical Springs for Variable Load
Design of Leaf Springs

D. List of Practical:
1. Design/Drawing of Cotter and knuckle jaint
2. Design/Drawing of Key
3. Design/Drawing of Rivets
4. Design/Drawing ofCoupling

E. Teaching/Learning/Practice Pattern:
Teaching:60 %
Learning:20 %
Practice: 20 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:

1. Theoretical Examination and Open book examination.
2. Assignment
3. Practical Drawing

G. Reading List:
Books
1. JE.Shi gl ey, Endreeihgesicgh.d MGH
2. V.B. Bhandari,dDesignof Machinee | e mEMGH. 6
3. VVBBBhandlatrioddction toM&hachine Design
4. M.F. S

0,
Spott, O6Design of machine el ementsb

, PHI
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5. RLLNortron, 6 DesiMBH of Machineryod,

Magazine:
1. MachineDesign
2. Design to Part Magazine

Journals:
1. International Journal of Machine Tools and Manufacture
2. International Journal of Design Engineering
3. Journal of Mechanical Design

Name of the Module: Intenal Combustion Engines

Module Code: ME502
Semester: 8§

Credit Value: 5[P=3, T=0, L=3]
Module Leader:

A. Obijectives:
The course is design to meet with fhbowing oljectives
1. To make students familiar with the design and operating characteristics of modern internal
combustion engines
2. Apply analytical techniques to the engineering problems and performance analysis of internal
combustion engines
3. To study the thermoahamics, combustion, heat transfer, friction and other factors affecting engine
power, efficiency and emissions
4. To introduce students to the environmental and fuel economy challenges facing the internal
combustion engine
5. Tointroduce students to futurgénnal combustion engine technology and market trends

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Differentiate among different internal combustion engine designs
2. Recognize and understand reasons for differencesi@raperating characteristics of different
engine types and designs
3. Given an engine design specification, predict performance and fuel economy trends with good
accuracy
4. Based on an wepth analysis of the combustion process, predict concentrationsnairypexhaust
pollutants
5. Exposure to the engineering systems needed tapsend run engines in controlled laboratory
environments
6. Develop skills to run engine dynamometer experiments
7. Learn to compare and contrast experimental results with theoretgalst and to attribute
observed discrepancies to either measurement error orlimgdehitations
8. Develop an understanding of real world engine design issues
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9. Develop an ability to optimize future engine designs for specific sets of constraints (flneirsg
performance, emissions)

10. Through the use of both theoretical techniques and experimentation, develop an appreciation for
theoretical and practical limits to engine performance and fuel economy

C. Subject Matter:

Unit 1:
Basic types of engines,irastandard cycle, fuel air cyclesctual cycles, losses in actuengine
Operation, mep, thermalefficiency, Desirable characteristics of fuels for C. engines,Octane
number cetane number, performance numbétsyperties of aipetrol mixtues.

Unit Il :
Elementary carburettpcomplee carburettor, petrol injectiomiesel injection system, fueump, fuel
injectors and nozzleBattery ignition system, Magneto injection system, Electronic ignition system
using contract breakerignition system and spark advance.

UNIT 111
Theories of combustion in S.I and C.I. engine, methods dficteon of detonation and knock,
Combustion chamber types in S.I. and C.I. engine, Supercharging, Scavenging of I.C .engines, two
stroke S.l and C.I. engines.

UNIT IV:
Lubrication of I.C. enginegroperties of lubricating oils, lubricating systems, cooling of I.C engines,
air and water cooling systentsindamentals of free piston and rotary engines, performandestimd)
of I. C. engines, Pollutant emissidormation and control.

D. List of Practical:

To study the functioning of inject@ndinjector pump of C. | engine with sketches.

To study the functioning of carburettor of S.I engine with sketches.

To study the functioning of ignition system of Sigine with sketches

To study the lubrication system of | C engine with sketches.

To study the cooling system of | C engine with sketches

To find the brake power, brake specific fuel consumption, brake thermal efficiency of Cl engine
anddrawthe performace curve.

ogkhwnE

E. Teaching/Learning/Practice Pattern:

Teaching60%
Learning: 20 %
Practice20%

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examinatiaon

G. Reading List:

Books
1.W. W. PulkrabeliiEngineering Fundamentals of the Internal Combustion EgiReél.
2. J. B. Heywoodjlnternal Combustion Engine FundamentalMGH.
3. Richard Stondjlntroduction to Internal Combustion EngiriesSAE
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4.R. P.SharmaandM. L.Mat hACoursednl nt er nal C o mbDhanpat Rk SoBsn gi ne
5V.Ganedan,ertm al ComblIMGH.i on Engi nes 6,
6.Crouse, Angling Aut o Me t iha éfMGHs 6

7.Kirpal A6t ambt i ¢ e Vad4&li, Standards Publigers.

Magazine
1. Model Engine Builder.
2. Car and Driver.
3. Engine Technology International

Journals:
1. Journal of Engineering and Applied Science

2. International Journal of Power Engineering
3. International Journal of Ambient Energy

4. Interrational Journal of Thermal Science
5. Combustion and FlamE|sevier.

Name of the Module: Heat Transfer
Module Code: ME503

Semester: 8§

Credit Value: 5[P=2, T=0, L=4]
Module Leader:

A. Obijectives:
The course is design to meet with fhlowing objectives

Analyseheat conduction. using Fourierds Law
Analyseconvective heat transfer

Analyseunsteady convective heat transfer
Analyseradiation heat transfer

Solve the heat diffusion equation

Evaluate thermal resistances

Determine overall heat transfers coefficients

Design double pipe heat exchangers

Design shelandtube heat excmgers

10 Determine heat transfer from fins

11. Analyseonedimensional unsteady state heat transfer
12. Utilize heat transfer coefficient correlations

CoNoh~wWDNE

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Understand the basic laws dddt transfer.
2. Account for the consequence of heat transfer in thermal analyses of engineering systems.
3. Analyseproblems involving steady state heat conduction in simple geometries.
4. Develop solutions for transient heat conduction in simple geometries.
5. Obtain numerical solutions for conduction and radiation heat transfer problems.
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Understand the fundamentals of convective heat transfer process.

Evaluate heat transfer coefficients for natural convection.

Evaluate heat transfer coefficients for forcedwection inside ducts.

Evaluate heat transfer coefficients for forced convection over exterior surfaces.

10. Analyseheat exchanger performance by using the method of log mean temperature difference.
11. Analyseheat exchanger performance by using the methbeat exchanger effectiveness.

6.
7.
8.
9.

C. Subject Matter:
Unit I:

Introduction: Var i ous met hods of heat traBoflezmakRoar i
Combinedmodes of heat transfer, thermal diffusivity, overall heat transfer coefficient.
Conduction: The thermal conductivity of solids, liquids and gases, factor infiung conductivity,
measurement, he general differdial equation of conductionOne dimensional steady state
conduction, linear heat flow through a plane and compusite tube and spheretitical thickness
of insulation,Effect d variable thermal conductivitygonduction with heat sources, heat transfemfr
rods heated at one both endgattransfer fron fins of uniform crossection,Errors of measurement
of temperature in thermometer wells.
Unit II:
Convection (Forced: Introduction, laminar boundary layer equations on a flat plate and in a tube,
l ami nar forced convection on a f&nalagy Dinpechsionae an
analysisof forced convectiomnd empiricatelationship for forced convection.
Convection (Natural). Dimensional analysisfaatural convectionempiricd relationship for natural
convection,Convection withphase changepescription ofcondensing flowA theorweticd model of
condensing flow, Boiling heat transfé&mpirical relationships for convection with phase change.
Heat Exchangers:Different types of heat exchangeBetermination of heat exchanger performance,
Heat exchanger transfer units, Analysis restiicte paralleland counter flow heat exchanger,
Effectiveness, NTU.
Unit Il
Thermal Radiation: Introduction, absorption and reflection of radiant energy, Emission, Radiosity
and irradiation, Black andomb | ac k b o di e s intensity of callitiof, fadiation lexahange
between black surface, geometric configuration factor, goaly relation exchange between surfaces
of unit configuration factorsGrey body relation exchange between sudac unit configuration
factors, Electrical analogy to siple problems,Nor-luminous gasradiation, Errors in temperature
measurement due to radiation.
Unit IV:
Introduction to Mass Transfer: Mass and mole concentrations, molecular diffusion, eddy diffusion,
Molecular diffusion from an evaporating fluglrface, Introduction to mass transfer in laminar and
turbulent convection, Combined heat and mass transfer, the wet and dry bulb thermometer.

D. List of Practical:

Study of heat transfer through composite wall.

Study of heat transfer through laggepepi

Study of heat transfer through fin.

Study of unsteady state of heat transfer.

Study of heat transfer in forced convection

Study of heat transfer in natural convection.

Heat transfer study in parallel flow, counter flow heat exchanger walls.
Study ofheat transfer through fin tube heat exchanger.

Heat transfer study shell & tube heat exchanger.

CoNokhwNE
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10. Study of critical heat flux in boiling.
11. Determination of StefaBoltzmann constant experimentally

E. Teaching/Learning/Practice Pattern:

Teaching60%
Learning:20 %
Practice20 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examinatian

G. Reading List:
Books
1. F.P. Incropera, and DP. Dewitt,John,dcundamentalsof He& nd Mass Wileyansf er 6
2. J.P.Holman o6 Heat, MGHansf er'
3. M. N.Ozisik,(Heat Transfer A Basi ¢ ,M@Hr oacho
4. Y.A.Cengé HeatTransfer-rA Pr act i c aMGHAppr oachd,
5. RK.Rajput O Heat & Mkhansa Plhblisherss f er 6,

Magazine
1. ProcessCooling.
2. Forge

Journals:
1. International Journal of Heat and Mass Transfer
2. International Journal of Heat and Fluid Flow
3. International Communications in Heat and Mass Transfer
4. Experimental Thermal and Fluid Science

Name of the Module: Measuremésiand Metrology

Module Code: ME504
Semester: 8

Credit Value: 4[P=2, T=0, L=3]
Module Leader:

A. Objectives:

The course is dagmn to meetwith thefollowing objectives

To educate students on different measurement systems and on common types of errors

To introduce different types of sensors, transducers and strain gauges used for measurement.
To give knowledge about thermocoep) thermometers and flow meters used for measurements
To introduce measuring equipments used for linear and angular measurements.

To familiarize students with surface roughness measurements on machine components

agrownNPE
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B. Learning Outcome:;
Upon completion bthe subject, student will be able to
1. Work in Quality control and quality assurances divisions in industries
2. Design a sensors and transducers used for stress analysis.
3. Design measuring equipments for the measurement of temperature and flow.
4. Maintain guality in engineering products.

C. Subject Matter:

Unit I:
Introduction : Introduction to measurement and measuring instruments, Generalised measuring
system and functional elements, units of measurement, Static and dynamic performance characteristicg
of measurement devices, Calibration , concept of error, sources of error, statistical analysis of errors.

Unit 11
Sensors and Transducers:Types of sensors, types of transdrs and their characteristics,
Measuremenof displacement and angular velocity
Measurement of pressureGravitational, Direct acting, elastic and indirect type pressarsducers,
Measurement of very low pressure.

Unit I
Strain Measurement: Types of strain gauges and their working, strain gauge circuits, Temperature
conmpensation, Strain rosettes
Temperature Measurement: By thermometers, bimetallic,Thermocouples, thermistors and
pyrometers.
Measurement of Flow: Obstruction meters, Variable head metdrst wire and magnetic meters,
Ultrasonic flow meters etc.

Unit IV:
Vibration and Noise measurement:Seismic Instruments, Vibtian pickups and decibel meters
Limits, Fits & Tolerance: Introduction to various fits, limits & tolerances, Indian standards of fits &
tolerances & gr ad e principlg af gauge dabigns wegr rallowaicasy rheasurénsent
of concentricity & loaded surfaces.

D. List of Practical:

Use Micrometer for measuring @déot Go plug gauge

UseVernier for measuring piston.

Usedifferent angle measuring instruments for measutaper plug gauge.
MeasureV Block with the help of Vernier height gauge.

MeasureV Block by Dial indicator set up.

Measurdifferent elements of screw threads.

Measurdifferent elements of gear.

NogohkwbdE

E. Teaching/Learning/Practice Pattern:
Teaching: 70%
Learning: 30%
Practice:10 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian
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2. Practical Examinatian

G. Reading List:
Books
1.J. P. Holman, Experimental Methods for Engineers HMG

2. T. G. Beckwith, N. L. Buck and R. D. Marangoni, Mechanical Measurements, Addstey.

3. E. O. Doebelin, Measurement SysteApplication and Design, MGH

4. B. C. Nakra and K. K. Chaudhary, Instrumentation, Measurement and Analysis, TMGH.

5.RRK. Jain, OEngi KmamapublighersMet r ol ogy 6

6.D.L.Kumar , 6 Mechanical Measur ement & Il nstrument

7.R.K.Raj put , 6 Mechani cal Me 3 K. Katagiar®eSorts & | nstr ume
Magazine

1. Cd Lab.

2. Gear Solution.
3. QualityDigest

Journals:
1. The durnal Metrology and Measurement Systems

2. The Journal of Measurement Science
3. The International Journal of Metrology

Name of the Module: Manufacturing Technology

Module Code: ME505
Semester: 8

Credit Value: 5 [P=3, T=0, L=3]
Module Leader:

A. Objectives:

The course is design to meet with fhbowing objectives

To make them aware of various metal cutting processes and available tool nomenclature systems.
To understand various available abrasive processes and dinisttiég processes.

To understand various general purpose machine tools and their working.

To make them aware of non conventional machining processes and methods.

PR

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Compare raditional manufacturing to advanced manufacturing and explain the benefits and
importance of the latter
2. Defineadvancednachining and explain its key elements
3. Explain the key elements of a CNC machine tool system (control system, machining process and
NC programming)
4. Demonstrat&nowledgeof machining theory andrimciples.
5. Operate safely a/pical modern CNC machine tool.
6. Conduct the basic procedures on CNC machine.tools
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7. Write sound NC programs for milling, turning and drilling

8. Communicate effedtely through written report

9. Implement NC verification using simulation tools

10. Explain the use of CAD/CAM technology in advanced machining

11. Demonstrate a knowledge and understanding of mighprocess optimization.

12. Follow/use best practice when deygihg NC programs and/or running cutting operations on a
typical CNC machine tool.

C. Subject Matter:

Unit I:
Classification of metal removing processes and machines.
Mechanics of Metal Cutting: Geometry of single pat cutting tool andtool angles, Tool
nomenclature in ASA, ORS and NRS And intertielaship, Mechanism of chip formation drtypes
of chips, Chip breaker®rthogonal and oblique cutting, cutting forces and powerireduTheories
of metal cutting,Thermal aspects of maciing and measurement ofiip tool interface temperature,
Friction and metal cutting.
Machinability : Concept and evaluation Machinability, tool life, mechanisms of tool failur&ool
life and cutting parameterlachinabilityindex, Factors affectinlachinability.
Cutting Fluid: Types,Selection and application methods.

UNIT II:
General Purpose Machine Tools Constructional,details of lathe, drilling, milling, shaping and
planning machinesfooling, attachments and operations performed , sefeof cutting parameters,
Calculation of forcesrad time for machiningdroaching operation.
Capstan and turret lathes single and multiple spindle automates, operations planningtaoid
layout

UNIT I
Abrasive ProcessesAbrasives natural ah synthetic manufacturing nomenclatur&dection of
grinding wheés, Wheel mounting and dressingachines for surface and cylindrical grinding, their
constructional details and processes.
Surface Finishing Honing Lapping and supeinishing, polishing and buffing processeScrew
threads and gear manufacturing methods.

UNIT IV:
Non-Conventional Machining: Benefits, general applications and survey of -nonventional
machining processedfechanisms of metal removal, tooling and equipments,ego@arameters,
surface finishing obtined and specific application of EDM, LBMEBM, ECM, USM, AJM
processes.

D. List of Practical:
1. To calculate the different angles of a single point cutting tool.
2. To determine the feed force, cutting force varyingtdeof cut, feed and speed using lathe tool
dynamometer.
3. To construct a merchant circle.
4. To perform a gear cutting operation milling machine.

E. Teaching/Learning/Practice Pattern:
Teaching:60 %

Learning:30 %
Practice20 %
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(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examination

G. Reading List:

Books

1. S.K. HajraCoudhuryand AK. Hajra Coudhury, OEIl ements of
i), MPP.

2. BBS. Raghuwanshi , OA course ,TMGHWor kshop Tech
3. PP.NNRao, 6 Manufacturi iMGHTechnol ogyod,
4. P.K. Sapra and RK. Kapur,6 Wor ks hop -ITé,c hvhiod aosgyPu bl i shing
5. B.S. Nagendra Parashar and R.. Mi ttalof, MaEnuwfrmecttusri ng Pr oc e
6. G.K.Lal,6 | nt r o dMaccthiionni ntgo Sci enceb6, New Age I nter
7. Ghosh & Mal |l i cki etntbaehestRrass ur i ng

Magazine

1. International Metal Working News.
2. Industrial Distribution

3. Material Today.

4. Discover.

Journals:
1. International Journal of Machie Tools and Manufacture

2. Journal of Manufacturing Science and Engineering, Transactions of the ASME
3. Journal of Manufacturing Technology and Resar

Name of the Module: Industrial Engineering & Management

Module Code: ME506
Semesters™

Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Objectives:
The course is design to meet with fbhlbowing objectives

1. Competently employ broddlased analytical tools and computers for decismaking and system
design, analysis and perfornecan

2. Assume managerial and leadership roles in their chosen professional careers while working in
multidisciplinary teams.

3. Engage in continuous learning by seeking out opportunities for higher education or ongoing
training related to their employment.
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4. Effectively adapt to the changing demands in workplace and are able to perform increasingly
complex tasks, and tasks outside their field of expertise.

B. Learning Outcome:;

Upon completion of the subject, students will be ahle to
1. Apply knowledge oMathemais, ScienceandEngineering
2. Design and conduckperiments, as well as to anadyand interpret data
3. Design a system, component, or process to meet desired needs within realistic constraints such a
economic, environmental, social, political, ethicalaltie and safety, manufacturability and
sustainability
Function on multidisciplinary teams
Identify, formulateand solve engineering problems
Understandhe professional and ethical responsibility
Communicate effectively
Understand the impact ehgireeringsolutions in a global, economic, environmental, and societal
context
9. Recognizahe need for, and an ability to engage in-ldag learning
10. Developknowledge of contemporary issues
11. Use the techniques, skills, and modern engineering tools necéssangineering practice

©NOOA

C. Subject Matter:

Unit I:
Industrial Engineering: Concept of Industrial Engineeringts role & applications,Operation
Research.
Work study: time & motion study, Method study , Principles of motion economy, Workplace layout
Stopwatch time study, SIMO chart, Mamchine chart, Therbligs, PMTS, MTM, Work sampling.
Organisation: Organisation structures, Types, Principles of organization structures, Feafures
various Ownerships, Company formatiofnts, management and financBublic limited & private
limited company.

Unit II:
Material Management: Functions of material management, Inventeriestypes, Just In Time (JIT)
inventory, Concept of EOQ & EBQ, Simple EOQ model with and without stock outs, Simple EOQ
model with varing demand and production- Bype & Q type of inventory policies, Selective
inventory control like ABC, VED, SDE techniques etc.
Production Planning &Control : Functions and role, Value analysis, Exponential smoothing constant
and moving average rited in demand and production forecasting, Break even analysis.

Unit I
Quality Management Quality v/s reliability, Quality maintenance and quality assurar8®@C
technique Acceptance sampling, Concept of TQM, ISO Standards.
Plant Layout: Locaion factors, Principles and design, Types of layout, Tools & technique.
Plant Maintenance: Break down, Scheduled and Preventive maintenance, Stepweventive
maintenanceTPM concept.

Unit IV:
Operational Research Concept of O.R, Methods of (R, Concept of optimization, Linear
programming simplex method Transportation problem, Queuing theory. Decision theory, Integer
programming, Revised simplex method, network techniques (PERT & CPM), theory of games,
Simulation

D. Teaching/Learning/Practice Pattern:
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Teaching:70 %
Leaming: 30: %
Practice: 0 %

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination

F. Reading List:
Books

1. SSK. Sharmay | ndust ri al Eggainmnesat i oqS. ¥KataaieSomes n t 6

M.Mahajan, &6l ndustri al Engi n &manpatiRa and God

Produc

S.N.Chary,6 Production and Or gM@H. sati on Management
M. Mahajan,6 | n d uEsntgriinaeler i ng and P rDhahpatcRaiiammiCo.Managem

2
3
4,
5. SN.Chary, 6 Poluwidn$ ieProducti&r andOperationsMa n age ment 6,

6. BangaKhanna6 |l ndustri a& Mamgad qiéhamaiPuldishers

7. Martinch, O PpeatbnMatniagre,M&SEd 6

8. Ralph M.Barnes Mdiion and Tme Sudy: Design and measurement of woley.
Magazine

1. Journal of Operations Management

2. International Journal of @erations and Production Management

3. Operations Management Research

4. Production and Operations Manament

Journals:
1. International Journabf Industrial Engineering and Production Management

2. International Journal of Applied Industri&@ngineering.
3. International Journal of Industrial Engineering & Production Research
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Semester VI
?:ng:Ct Subject Model P T L Credit

ME 601 Dynamics of Machiney SNB 3 0 3 5
ME 602 Machine Desigrl SNB 2 0 3 4
ME 603 PowerPlant Engineering SNB 2 0 3 4
ME 604 | Automation and Computerized Manufacturir JCB 3 0 3 5
MAS 602 | Numerical Methods in Engéering SNB 2 0 3 4
HSS 601 | Engineering Ethics & IPR JCB 0 0 3 3
HSS 602 | Disaster Management JCB 0 0 2 2
12 0 20 27

Contact Hrs: 32; Credit: 29

Name of the Module: Dynamics d¥lachinery
Module Code:ME 601

Semester: §

Credit Value: 5[P=3, T=0, L3]

Module Leader:

A. Objectives:
The course is design to merith thefollowing objectives

1. Fully understand and appreciate the importance of vibrations in mechdesigh of machine
parts thabperate in vibatory conditions.

2. Be able to obtain linear vibratory models of dynamic systems with changing complexities (SDOF,
MDOF).

3. Be able to write the differential equation of motion of vibratory systems

4. Be able to makéree and forced (harmonic, periodic, Rperiodic) vibration analysis of single and
multi degree of freedom linear systems.

B. Learning Outcome:
Upon completion of the subject, students will be ahle to
1. Appreciak the need and importance of vibratiorabsis in mechanicadlesign of machine parts
thatoperate in vibratory conditions
Analyse the mathematical model of a linear vibratory system to determine its response
Obtain linear mathematical models of real life engineering systems
Us e L agr atiogsdoblimearesagdunonlinear vibratory systems
Determine vibratory responses of SDOF and MDOF systems to harmonic, periodic and non
periodic excitation
Have general notion on frequency and time response of vibratory systems

aghrwN
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C. Subject Matter:

Unit [:
Flywheel Dynamic Force and Mot Analysis of Plane Mechanismurning MomentDiagramand
Fluctuation of Energy, Fluctuation of Speed, Power Smoothesfia Punch Press by Flywheels.

Unit II:
Dynamically Equivalent System GyroscopesGyroscopic Forces and Cdep, Gyroscopic Effects
in Machines, Stability of a Four Wheel and Two Wheel Drive Vehicle.
Balancing: Dynamics of Rotating Bodies, Unbalance Effects and Balancing of Inertia FBieks,
Balancing and Balancing MachineBynamics of Reciprocatqn Machines with Single Slider,
Unbalance in Single Cylinder Engine Mechanisms, Uit in Multi Cylinder Enginesn-line, V-
twin and Radial Engineg ractive Force, Swaying Couple, Hammer Blow, Coupled and Uncoupled
Locomotive,Balancing Techniques.

Unit IlI:
Governor: Speed Control By Governors, Dynamics of Governor Mechanisms, Different Types of
Governors, Performance Parameter, Governor Effort and Power, Control Force.

Unit 1V:
Vibration : Vibration of Mechargal Systems, Types of Vibration, Lumped Parameter Models,
Linearization of System Elements, Degrees of Freedom, Types of Riestosamtd Dissipation
Mechanisms, Types of ExcitatioRree Undamped Vibration of Single Degree of Freedom Systems,
Determinatio of Natural Frequency, Equivalent Inertia and Stiffness, EnerghddetPhase Plane
Representatior;orced Vibration, rotating, unbalanced whirling of shaft and resonance, magnification
factor.

D. List of Practical:

To study the use and significanceaoGyroscope.

To study about reciprocating mass balancing.

To study about different profiles of a cam.

To study about vibration on a Universal vibration apparatus.
To calculate natural frequency of specified object.

To study the Governor characteristi®o(ter,watt).

ogkhwnE

E. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning:20 %
Practice: 10 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examination

G. Reading List
Books

1. SSRattanéTrheory ofTMGHic hi ne 6,

2. J.S.Rao,andGuptg o6l ntroductory Course on Theory an
New Age International Pvt. Ltd.

3. W.T.T h o msTohne,orédy of Vi br at CBSmpublishetsh Appl i cations
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Magazine
1. Sound and vibration
2. Acoustic.

Journals:
1. Journal of the Vibration Institute of India

2. Journal of Sound and Vibration
3. Journal ofVibration and Contral

Name of the Module: Machine Designll

Module Code: ME602
Semester: §

Credit Value: 4 [P=2, T=0, L=3]
Module Leader:

A. Objectives:

The course is design to meet with tbbowing objectives

To teach students velocity and acceleration analysis as an integral part in the process.of design

To teach studentsattc and dynamic force analysis as an integral part in the process of.design

To teach students balancing of machines

To teach students the design of mechanical components such as cams, gears, springs, screws, a

clutches, which medhegiven design cteria, including strength requirements

To teach students the design of mechanical systems such dellcaars and gear train, which

meet key performance requirements, including motion and dynamic performance

6. To teach students stabé-the-art CAD/CAE tchnology (e.g., Pro/MECHANICA andDEAS)
and show them how such powerful computer tools which can aid the prebleimg and design
process

7. To provide the students with harads experience in the design and analysis of mechanical systems
through lab egeriments

8. To help the students develop effective/professional written and oral communication skills through
report writing and oral presentation

PoONE

o

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Identify the mechanical st@m that satisfies the given engineering requirements. Describe the
necessary assumptions in designing mechanical systems.
Apply proper engineering principles and theories to solve-epeed design problems.
Perform kinematic and dynamic analyses gsioth graphical and analytical techniques.
Perform mechanism analysis and simulation using computer tools.
Evaluate the performance of mechanical systems
Design linkages, cams, gears and other machine elements for both motion and strength
requirements.
Communicate design work through written report and oral presentation.
Conduct Library/Internet search of patents/literature.

oabkwnN
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9. Explain the potential impact of designed mechanical systems on environment and society,
including safety.

C. Subject Matter:

Unit [:
Fatigue Consideration in Design Variable load basic concept, Patterns of load or stress variations,
SN curve fatigue strength and endurance limit, Factors influencing fatigue, Effect of stress
concentration and fatigue stress conceimtnatefinition and its estimation from geomiet stress
concentration factorGoodman and Soderberg's relations, design for infinite life and finite life,
Methods for design of members under combined (steady and variable) loading conditions, Worked out
exanples on fatigue design problems.

Unit II:
Design of Gear Tooth: Gearstypes and application and ggarminology,Analysis of forces on spur
and helical gears, Bending and contact stress in gear tooth, Lewis equation for design, Dynamic
loading anl wearBuckingham equations for design, Force analysis on bevel and gear, Design
approach for bevel gearsquivalent tooth, Design of fixed ratio gear bgeneral design procedure,
Determination of bearing reaction due to gear forces.

Unit IlI:
Design of Sliding and Journal Bearings Types of lubrication hydro dynamic, hydro static and
EHD lubrication Petroff's equation and the bearing characteristic number, Lubrication regimes
boundary and film lubrication, Hydro dynamic bearing@ressire distributioreccentricity and
minimum film thickness, Reynolds equation, Heat generation and thermal equilibrium.

Unit 1V:
Design/analysis of Brakes clutches and fly wheelBrakes and clutchesieed and functioning, Plate
clutches design for uniform pressure and wear, brattesign/analysis, FlywheelCoefficient of
fluctuation of speeds, fluctuation of energy, energy stored in flywheel. Stresses on flywheel ring, arms
Design of shafts, hub and Kdyesign of flywheel.

D. List of Practical:
1. Design/Drawing of Gear.
2. Design/Drawing of Gear tooth.
E. Teaching/Learning/Practice Pattern:
Teaching: 40 %
Learning: 20 %
Practice:40 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretial Examination and Open book examination.

G. Reading List:

Books
1. JEShi gl ey, Endireeringd @ $ chaHD
2. V.B.Bhandhesi,gnt of MaEtMGHne el ement 0
3. VBBBhandlatrroddcti on toM@&hchi ne Designbo,
4. M.F.Spott6 Desi ghi ok méPelment s o,
5. RLLNortron, 6 DesiMBH of Machineryéo,
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6. Shiegwy and Mi schke, 86 MRedhiadgGHE a l Engineering
Magazine

1. MachineDesign

2. Designto Part Magazine
Journals:

1. International Journal of Design Engineering

2.
3.
4.

Journal of Mechanical Design
Journal of Mechanical Design: ASME DC.
MachineDesigni The Journal of Faculty of Technical Sciences.

Name of the Module: Power Plant Engineering
Module Code: ME603

Semester: 6th

Credit Value: 4 [P=2, L=3, T=0]

Module Leader:

A. Objectives:
The course is design to meet with fhlowing objectives

1.

2.

3.

Analysis and preliminary design of the major systems of conventional-fossiseamcycle
power plants.

A working knowledge of the basic design principles of nuclear, gas turbine, combined cycle,
hydro, wind, geothermal, solar, and alternate power plants.

Awareness of the economic, environmental, and regulatory issues related tgeoaration.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1.

2.

o gk

9.

10.

11.

Discuss the energy resources and energy conversion methods available for the production of
electric power in the US and the world.

Determine the efficiency and guut of a modern Rankine cycle steam power plant from given data,
including superheat, reheat, regeneration, and irreversibilities.

Calculate the heat rate, fan power consumption, flame temperature and combustion air
requirements of conventional steam geators (boilers).

Select the heat transfer tubes needed for condensers and feed water heaters

Explain the blade shapes, and calculate work output of typical turbine stages.

Calculate the performance of gas turbines with reheat and regeneration, sands dihe
performance of combined cycle power plants.

Explain the major types of hydqmower and winepower turbines and estimate power generation
potential.

Explain the basic principles of therrd@sion and fasbreeder nuclear power plants, such as
pressurizedvater, boilingwater, and heavwater reactors.

Discuss power generation from renewable/alternate fuels and heat souree=ld)icynthetic

fuels, geothermal, ocean thermal, solar thermal power plants.

Discuss the principles and potentiéldirectelectric power conversion systems, such as-ca#l

and solar photovoltaic units.

Discuss the control methods of major pollutants emitted from fsdipower plants.
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12. Discuss the environmental impact of electric power production on air queliityate change,
water, and land.

13. Perform the preliminary design of the major components or systems of a conventional or alternate
power plant.

C. Subject Matter:
Unit |
Power Plant in General: Introduction to different power plants, Load dtion curves, Location of
powerPlants, Power plant economiasd Indiarenergy scenario.
Steam Power Plant: Introduction, Rankine cycle, Carnot cycle, Reheating of steam, Regeneration,
Steam power plant appraisal, Deaeration, Typical layostesafm power plant, Efficiencies in steam
power plant, Co generation of power and process heat, Combined cycle power generation, Different
types of fuel used for steam Generation, Draught system, Classification of boilers, Boiler accessories,
Classificationof seam turbines and their workingluidized bed.
Unit 1l
Gas Turbine Power Plant: Introduction, Classification of different gas turbine power plants, Reheat
and regeneration cycle, Analysis of closed cycle and open cycle constant pressurbimgagplant,
components of gas turbine plants.
Diesel Electric Power Plants Introduction, Application of diesel engines in power field, Advantages
and disadvantages of diesel engine power plant, General layout, Performance characteristics,
Supercheging.
Unit 111
Hydro-Electric Power Plant Introduction, Classification of hydrelectric power plant, Site
selection, Elements of hydedectric power plant, Advantages of hydrlectric power plant,
Classification of hydraulic turbines and #slection, Hydrographs, Flow duration curves.
Nuclear Power Plant: Introduction to nuclear engineering, Types of nuclear reacRressurized
water reactor, Boiling water reactor, CANDU reactor, Ga®led reactor, Liquid metal fast breeder
reactor| n d nugléaspower programme.

Unit IV
Non- Conventional Power plants: Prospect of renewable energy source, Types ofcoonentional
power plantssolarplants, Wind power plants, Bimass plants, Gethhermal power plant, Tidal power
plant.

D. List of Practical:
1. Study of a water tube boiler (Babcock Wilcox boiler)
2. Study of a locomotive boiler.
3. Study of a high pressure boiler.
4. Study of boiler accessories.
5. Trial on a boiler and heat balance sheet.
6. Study of boiler mountings.
7. Study and trial on ateam turbine.
8. Study of condensers.
9. Study of condensate and air extraction pumps.
10. Study of steam power plant (Preferable visit of steam power plant).

E. Teaching/Learning/Practice Pattern:

Teaching:70 %
Learning: 20 %
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Practice10 %
(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examination

G. Reading List:

Books
1. PK. Nag, APower HAMG@G@Hnt Engineeringo,
2. S.CArcra&S.Dom Kundwar, fAA Comgiseeéemni Pgogwer Pl ant
3. MM.Ewakil, PAiRowet echnol ogyo, MGH.
4. R.K.Raj put ,PlaitBngireering 0 , L ax mi
5. Black and Veatch) Po we r Pl and, EM@GHNneering
6. F.-T.Mor se, f Pongreerigl.ant E

Magazine
1. Process NewsSEIMENS
2. PlantEngineering.
3. Turbomachinery International

Journals:
1. Journal of Energy Engineering, ASCE
2. International Journal of Energy Engineering

Name of the Module: Automion and Computerized Manufacturing

Module Code: ME604
Semester: 6

Credit Value: 5[P=3, T=0, L=3]
Module Leader:

A. Objectives:

The course is design to meet with fbbowing objectives

Understanding manual and compeéssisted process planning.
Understanding fundamentals of industrial control components and systems.
Understanding PLC programming.

Understanding group technology and flexible/cellular manufacturing.
Understanding the role of robots in flexible/cellular manufacturing.

S

B. Learning Outcome:
Upon completion of the subject, students will be able to:
1. Built a strong background in manufacturing processes and materials for discreetppitce
manufacture considering nomenclature recognition, limits, costs, benefits, etc. of comparative
processes and materials through a hamdapproach
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2. Have a wong mathematics, science, and computer skills with emphasis on programs that aid
process and product analysigddasontrol, as well as the ability to apply a concurrent approach to
process, product, and equipment design with supporting technologies such as: DFM, DFA, CAD,
CAM, CAE and rapid prototyping.

3. ldentify, formulate, and solve manufacturing problems consigletnstraints, costs, benefits, and
competitiveness of comparative processes and materials

C. Subject Matter:

Unit [:
Gear HobbingCapstarand Turret lathe, Single spindle and mafiindle automatic lathes.

Unit II:
Machining centre, NC, CNC Machines: Types, Axis definitim, Tool offset, CNC programming.
Flexible Manufacturing Systems (FMS) and Computer Integrated Manufacturing (CIM):
Introduction to FMS, CIM, Types of FMS and ClKpnfiguration and application

D. List of Practical:
CNC-1: CNC Lathe Machine
1. Understand operation procedures of the machine.
2. Demonstration of operating procedure with the help of a work piece.
3. Understand safety operations.
CNC-2: CNC Milling Machine:
1. Understand operation procedures of the mahi
2. Demonstration of operation procedure with the help of a work piece.
3. Understand safety operations.
CADD lab: Use of solidnodelling design and analysis using softwares MSYS, ProE, CATIA etc.

E. Teaching/Learning/Practice Pattern:
Teaching:70 %
Learning:20 %
Practice:10%

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examinatian

2. Practical Examinatiaon

G. Reading List:

Books

1. YKoren , A ddtoohop MiahuéacturiySy st e mo T MH.

2. Barry Leat ham, Al nNumesichiCec i ti onl @ 0 FiotmpaimePubl i

3. T.K. Kundra, P.N. Rao and NK. Ti war i , ANumeri cal Control
manufacturingo, TMGH, New Del hi

4. M. P.Groover, AAut omat i on pmpuer mtdguated manufactwiggs t e m
systemo, PHI .

5. J.E. ShigleyfiMechanicaEn gi neer i,MgGraEik i gn o

6. V.B.B h a n d Resign,of Mdchin&l e me TMGH.

7. V. Laxmi narayanan & M. L. Mat hur , ARA Text B
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att, gfo@taotari ne Dr awi n
Ma ¢ hTiMAl.e Dr awi ngo,

8.
9.

Magazine
1. International Metal Work News.
2. Industrial Laser Solution.

Journals:
1. Automation and Remotontrol, Maik Nauka/nter periodical/ Springer.
2. Automatica, Pergamon, Elsevier
3. Autonomous RobotSpringer.

Name of the Module: Numerical Methods in Engineering

Module Code: MAS 602
Semester: %

Credit Value: 4 [P=2, T=0, L=3]
Module Leader:

A. Obijectives:
The course is design to meet with tbBowing objectives:

1. Introducing the basic concepts of round off error, truncation error, numerical stability and
condition, Taylor polynomial apprémations; to derive and apply some fundamental algorithms
for solving scientific and engineering problems: roots of nonlinear equations, systems of linear
equations, polynomial and spline interpolation, numerical differentiation and integration, numerical
solution of ordinary differential equations.

2. Application of computer oriented numerical methods which has become an integral part of the life
of all the modern engineers and scientists. The advent of powerful small computers and
workstation tremendousliyéreased the speed, power and flexibility of numerical computing.

3. Injecting future scope and the research directions in the field of numerical methods.

B. Learning outcomes:
Upon Completion of the subjeatudents will be able to
1. Do Numerical Analysiswhich is the study of algorithms for solving problems of continuous
mathematics.
2. Know numeri cal met hods, al gorithms and t hei
problems.
3. Substantially prepared to take up prospective research assignments.

C. Subject Matter:

Unit [:
Errors in computation: Overflow and underflow,Approximation in numerical coputation,
Truncation and round off errorBropagatiorand control of round off error€hopping and rounding
off errors, Pitfalls (hazards) in numieal computations (ill conditioned and well conditioned

problems).

Unit 11
Interpolation: Lagr angeds I nterpol ati on, Newt onbés for
ExtrapolationNewto n 6s Di vi ded Di f fPeobleams.ce For mul a, Errof
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Unit I
Numerical Differentiation. Us e of Newt ondés forward and backwa
Numerical Integration: Trapezoidal formula (compositegi mp s W3nd6fermula (composite),
Rombeg Integration (statement onlyjroblems.

Unit IV:
Numerical Solution of System of Linear Equations:Gauss elimation method; Matrix Inversion,
Operaions CountlLU Factoi zat i on Met hod ( GJowantMétsod, Bauskideld ) |,
Method,Sufficient Condition of Convergence.
Numerical Solution of Algebraic and Transcendental Equations:lteration Methods, Bisection
Method, Secant Metho®Regua-Falsi MethodNewtonRaphson Method.
Numerical solution of Initial Value Problems of First Order Ordinary Differential Equations:
Tayl orb6s Seribss MMe theklita MBtRad Igiaorder’Mo di fi ed Eul er §
and AdamsMoulton Method.

D. List of Practical: (Minimum six experiments are required to be performed)

1. Assignments on Interpolation: Newton forward & backward, Lagrange.

2. Assignments on Nuerical Integration: Trapezoidal Rule, g inon6és 1/ 3r d Rul e.

3. Assignments on Numerical solution of a system of Linear Equations: Gauss elimination, Gauss
Jordan, Matrix Inversion, Gauss Seidel.

4. Assignments on Solution of Algebraic Equations: Bisection, r8edaegulaFalsi, Newtor
Raphson Methods.

5, Assignments on Ordinary Differenti al-Kufagdfat i o
Order).

E. Teaching/Learning/Practice Pattern:

Teaching40%
Learning:10%
Practice 50%

(Teacher is to divide omponents for T/R/P)

F. Examination Pattern:
1. Theoretical Examination Open book and on line.
2. Practical ExaminatiorConducting Experiments and Vixéoce.

G. Reading list:
Books
1. D. Kincaid and W. ChenefiNumerical Analysis: Mathematics of Sdiin Computing, 3rd Ed.,
AMS, 2002.
2. K. E. AtkinsonfiAn Introduction to Numerical AnalysisWiley, 1989.
3. S. D. Conte and C. de BooiiElementary Numerical Analysis An Algorithmic Approach,
McGrawHill, 1981.
4. C.M. Bender and S.A. Orsza@\dvanced Mthematical Methods for Scientists and Enginégers
McGrawHill Book Co., 1978.
5. John H. MathewsfiNumerical Methods for Mathematics Sciences and Engingeri§ ed.
Prentice Hall of India, New Delhi 2003.
6. M. K. Jain, S.R.K. lyengar and R.K. JaifiNumerical method for Scientific and Engineering
Computatio, New Age International Pvt. Ltd"Zdition, 1993,
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7. V. Rajaraman) Computer Oriented Numerical Methods, Pearson Educatssh edition , 2013

8. Steven C. ChaprdiNumerical Methods for Engineérs4th Ed, McGraw Hill, 2002.

9. Brian Bradie,iA Friendly Introduction to Numerical AnalysisPearson Prentice Hall, 2006.

10. Ginther Hammerlin and KaiHeinz Hoffmann,iNumerical Mathematics SpringerVerlag,
1991.

Magazines:
1. Current Science (Indian Academy ofe®ces)
The Mathematics Student (Math Student) (Indian Mathematical Society)
Mathematical SpectrurfThe University of Sheffield)
Mathematics Magazine (Mathematical Association of America)
Plus magazine (University of Cambridge)
Ganithavahini (RamanujaMathematical Society)

ook wn

Journals:

Numerische Mathematik, Springer Link.

Acta Numerica, Cambridge University Press.

SIAM Review, University of Bristol, UK.

Journal of Computational Physics, Elsevier.

SIAM Journal on Numerical Analysis, University ofsBil, UK.
SIAM Journal on Scientific Computing, University of Bristol, UK.
IMA Journal of Numerical Analysis, Oxford Journals.
Mathematics of Computation, American Mathematical Society.
Foundations of Computational Mathematics, Springer Link.

CoNohr~ONME

Name of the Module: Engineering Ethics & IPR
Modue Code: HSS 601

Semester: 8

Credit Value: 3 [P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meethwihefollowing objectives:
1. Imparting theoretical lectures with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in their future

B. Learning outcomes:

Upon completion of the subjectudents will be able to
1. Work with efficiency as they had knowledge of the subject.
2. Performmuch better in their workplace.

C Subject Matter:
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Unit I:
Engineering as a profession Historical and social context, Ethics in Engineerifgpdes of
Engineeing Ethics, history and purpose, consequentialism and utilitarianism, Deontological
approaches, duties, rights and respect for a person, responsibility, virtue Ethics, honesty, moral
autonomy, obligations of Engineering profession and moral propriety.

Unit Il :
Engineer 6 s mo r:aSafetyraads hurmam gighty risk assegssment and communication,
product liability, development ethics, engineers and employer relationship, whistle blowing and its
moral justifications.

Unit 1l :

Computer Ethics: Social impact of computers, Computer and genskases, privacy, cyber crime,

et hi cal use of softwareobs, intrinsic value of
Unit IV :

IPR I: Intellectual property, definition, types, rights and functions, patents, trademark, software
design,industrial designs, sersionductor and integrated circuits layout design, grant of patent in
India, authority and procedure, patent forms, surrender and revocation of patents and compulsory
licensing, acquision of inventions by the Government.

IPR II: Contents of draft application for patents, Drafting patent specification and claims, WTO and
drafting patentgecification and claims, IPRfiingement and piracy under Indian Laws.

D. Teaching/ Learning:

Teaching 50%

Learning/ case presentaticd30%
Assignment 10%
Attendance10%

E. Examination pattern:
1. Theoretical ExaminatiarbO
2. Class test30
3. Assignment20

F. Reading list:

Books:
1. SChowdhury, fABlending the best of the East &
2. V.Ghoshi Et hi cs and Mgmt . & I ndi an Ethoso.
3. Pher wani, ABusiness Ethicso, EPH
4. Bal achandran Raja, Nair, AEt hics, I ndi an Eth
5. Vel asquez, ABusiness Ethics concept and cas

Magazine:
1. Industry Week

Journals:

1. Journal of Business Ethics
2. The Journabf Ethics
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3. Ethics, University of Chicago Press
4. Kennedy Institute of Ethics Journal
5. Journal of Global Ethics

Name of the Module: Disaster Management
Module Code:HSS602

Semesterp™

Credit Value:2 [P=0, T=0, L=2]

Module Leader:

A. Obijectives:
The course is design to meet with fhbowing objectives:
1. Imparting theoretical lectes with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in the future prospect

B. Learning outcomes:

Upon completion of the subjedtudents will be able 1o
1. Work with efficiency & they had knowledge of the subject.
2. Performmuch better in their workplace.

C. Subject Matter:
Unit I:
Introduction : Disaster preparedness, Goals and objectives of ISDR Programme, Risk identification,
Risk sharing.
Disaster and Development: Developmen plans and disaster managemeXiternative to dominant
approach, disastetevelopment linkages, Principle of risk partnership
Unit II:
Disaster Management andRisk Reduction in Garment Industry: Typesof disasters and didas
plans,Processing machines and utiliti€syistainable liglihoods and their Protection, Recovery from
disaster, fire, boiler misha@arment Industry health monitoring and Disaster aids.
Unit 11I:
Awareness ofRisk Reduction: Trigger mechanisntonstitution of trigger mechanism, risk reduction
by educationdisaster information netwodnd riskreduction by public awareness.
Unit IV:
DevelopmentPlanning on Disaster: Implication of development planning, financial arrangements,
areas of finprovement, disaster preparednes&l communitybased disaster management, emergency
response.
Seismicity: Seismic waves, Earthquakes and faults, measures of an earthquake, magnitude and
intensity ground damage, Tsunamis and earthquakes

D. Teachirg/ Learning/Practice Pattern:

Teaching : 50%
Learning/ case presentation : 30%
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Assignment 1 10%
Attendance : 10%
E. Examination pattern:
1. Theoretical Examination . 50
2. Class test . 30
3. Assignment : 20
G. Reading List:
Books:
1. Pardeep 8hni, Madhavi Malalgoda and AariyabandfiDisaster risk reduction in south Asia
PHI, 2009
2. Amita SinvhalfiUnderstanding Earthquake DisastérsrMH, 2010.
3. MHA, GOFUNDP, fiDisaster Management in Indda2009
4. NDMA, filncident Response Guidelime2009
5. fiDisaster Management Axt2005.

Magazines:
1. Crises andDisaster Managememflagazine
2. Emergency Management

Journals:
1. Asian Journal of Environment and Disaster Management
2. International Journal of Disastdvlanagement
3. IDRIM Journal
4. Journal of Disaster Riskt&dies
5. Emergency Management Review
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Semester VII

?:ng:Ct Subject Model P T L Credit
HSS 701 Mass G@mmunicaion for Technology JCB 0 0 3 3
HSS 702 Researd Pgper Communicaion JCB 0 2 0 1
ME701 Refrigeration and A#Conditioning SNB 3 0 3 5
ME702 Creative Design SNB 0 0 2 2
ME703 E | | Elective | (Dept.) SNB 0 0 3 3
ME704/EIl | Elective 1 (Dept.) SNB 0 0 3 3
ME 705 Green Car Technology JCB 2 0 2 3
ME751 Project & Thesis Preliminary JCB 1 0 0 4

6 2 16 24

Contact Hrs: 24; Credit: 24

Name of the ModuleMass Communication for Technology
Module Code:HSS 701

Semester7"

Credit Value: 3[P=0, T=0, L3]

A. Objectives:
The course is design to meet with tbBowing objectives:

1. Imparting theoretical lectures with caseadission.
2. Teaching with inclusive learning.
3. Making students aware about the importance of this subject in their future career.

B. Learning Outcomes:

Upon completion of the subjedtudents will be able 1o
1. Work with efficiency as they had knowledge of gubject.
2. Performmuch better in their workplace.

C. Subject Matter:

Unit I:
Fundamentals of Mass Communication:Definition of Mass Communication, importance, scope,
importance, related field&istory of mass communication.

Unit 11 :
Dissemination of Sientific & Technical Knowledge (DSTK): Difficulties with distribution of
scientific and technical information is rapid increasing with unprecedespade of science and
technology.Further, engineers are made to meet with this challenge. The subjeld shoer the
knowledge so as to establish adequate and effective distribution of information. Lack of information
cannot make a sound engineer. Engineers should be specialists in information dissemination for which 3
course on DSTK is of paramount importan Engineers should be made to write articles and research
papers fluently and confidently. They should be taught to organize seminar and conferences deliver
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talks as well in the seminars and conferences. They should also be taught the techniquehofgoublis
magazines and journals.

D. Teaching/ Learning/ Practice Pattern:

Teaching : 50%
Learning/ case presentation : 30%
Assignment 1 10%
Attendance 1 10%

E. Examination pattern:

1. Theoretical Examination : 50
2. Class test : 30
3. Assignment : 20

F. Reading List:
Books:
1. D.V.R Murthy, Development of Journalism, Dominant Publishers, 2001
2. U. Naarula, Development Comumication Theory and Practicéjar-Anand Publication Ltd New
Delhi; 1990.
3. S C. SharmaMedia Communication and DevelopmentwaPublication, 1987.
4. UNESCO, 6Di fferent Theories and Practicebo,

Magazines:
1. Media and Communication
2. Communication Magazine

Journals:

1. Mass Review
Journal of Communication Studies
Mass Communication and Society
Journal of Mass Communication
Communicator
Journal of Communication

o gk wN
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Name of the Module: Refrigeration and Ai€Conditioning
Module Code: ME701

Semester: ¥

Credit Value: 5[P=3, T=1, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with tbBowing objectives:

1. To study the characteristics and engineering design of heating, ventilating, aifordmgliand
refrigeration (HVAC& R) systems.
2. To enable students to achieve effective and efficient design solutions.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. To describe major design considerations ofsale, watr-side, ventilation and refrigeration
systems.
2. To evaluate applications and design calculations of H@AR systems.

C. Subject Matter:
Unit I
Principles of Refrigeration & Refrigeration Cycle: Reversed Carnot Cycle, Steam Jetrigefation
System, RefrigerantdDesignation and trade name, Physical, Chemical &Thermodynamic pesper
of principal refrigerantsyapour @mpression Refrigeration Cycle, Deviation from actual cycle, Air
Refrigeration Systemd®ell-Coleman Cycle, evaporation Bootstap evaporation type,-3 & P-h
diagrams, COP.
Unit II:
Absorption System of Refrigeration Electrolux RefrigeratorRefrigeration Equipment3ypes of
Compressors, Condensers & EvaporatoFash chamber multi compressor, multi evaporator,
producton of load, temperature, Electric contr8lrface requiremés for evaporators & condensers,
refrigeration piping, materials, moisture removal.
Refrigeration Controls: liquid refrigerant control automatic & thermostatic expansralves, float
valves section line controls.
Applications of Refrigeration: ice making, food preservation, household refrigerators, cold storage.
Psychometrics: Atmospheric air, air and humidity, terms and calculation, psychrometric chart, air
humidity proesses, humidification &dehumidification, Bass factor, summer and winter air load,
housing system.
Unit I
Comfort Air conditioning : effective temperature, comfort chart, ventilation requirements.
Solar Radiation: Distribution of solar rdiation, direct and diffuse radiation, earth sun angles
and their relationships, direct solar radiation on a vertical, horizontal, inclined surface, heat gain
through glass, effect of shading devices, heat transfer in buildincfistes through wadl and roofs,
Empirical methods to evaluate heat transfer through walls and roofs, infiltration, passive heating and
cooling of buitling, Air distribution system, basic theory, air duct losses, design of air duct system, air
delivery and distribution.
Unit 1V:
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Air conditioning systems unit conditioners, central air conditioning, control of air conditioning
apparatus, space cooling load calculation, heat transmission through barriers, solar radiation,
infiltration, occupants, electric lights &appliarszgroduct load, outside air and ventilation, SHR By
passfactor, ADP, refrigeration loadsluid flow and pressure loss, equivalent length system & duct
design, air distributin system, basic control systei®@plar heating and cooling, air conditioning
through solar system, building designs for air conditioning.

D. List of Practical:

Study of domestic refrigerator, water cooler, Window air conditioners, split units etc.

To perform electrical practices like wiring, soldering.

To perform practices on evaation and dehydration, leak detection, charging, etc.

To repair or perform servicing of condensers and evaporators.

Study of pressure drops in ducts.

To repair hermetically sealed units.

To perform complete servicing of a refrigerator.

To perform completservicing of an air conditioner.

To determine Fault detection.

10. To adjust the automatic system.

11. To make wiring diagrams of an air conditioner and central plants.

12. To test safety and operating controls such as relay, thermostat, HP @ud &, over load
protector solenoid valve, oil pressure, Failure control etc.

13. To carry out electric wiring of refrigerator bottle cooler

14. To carry out electric wiring of window type air conditioner.

CoNoh~LWNME

E. Teaching/Learning/Practice Pattern:

Teaching: 50%
Learning: 30 %
Practice: 20 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoretical Examination and Open book examination.

2. Practical Examinatiaon

G. Reading List:
Books
1. C.P.Ar o rRafrigeration and Air Condt i o MMGHg 0 ,
2. W. F . Stoecker and J. W. Jones, ARefrigeratdi

3. Dosat , ABasic refrigerationo, MGH.
4. Prasad, ARefrigeration and air conditioningo
Magazine

1. Proces<ooling.

Journals:
1. International Journabf Rdrigeration, Elsevier.
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2. Refrigeration and AiConditioning Manufacturers Association, RAMA.
3. International Journal of AkConditioning and RefrigeratignVorld scientific.

Name of the Module: Creative Design

Module Code: ME 702
Semester: ¥

Credit Value: 2[P=0, L=2, T=0]
Module Leader:

A. Objectives:
The course is design to meet with fhbowing objectives:
1. To learn basic Concept Mechanical systems design.
2. To learn basic consideration of safety factor in designing.
3. Tolearn design optimization with respect to efficiemtt@nial and performance.

B. Learning Outcome:

Upon completion of the subjedtudents will be able 1o
1. Understand safety factor in designing.
2. Optimize design for efficient performance.

C. Subject Matter:
Unit I:
Introduct ion to Design Design, Desin Process, Creative Design, Concept of Mechaidgatem
Design
Unit II:
Creative Problem Solving Techniques Creative Process, Creatyi Characteristics, Analysis of
existing DesignMathematical ExperimentalAnalysis
Unit IlI:
Creative Design Methodology Introduction, generalization, specializatioaytulization,Atlas of
newDesign.
Unit IV:
Fine arts: Introduction, Free Hand sketching, Computer graphics, 3D Hiogle

D. Teaching/Learning/Practice Pattern:

Teaching: 50 %
Learning: 50 %
Practice: 0%

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination and Open book examination.

G. Reading List:
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Books

1. Simant, Mishra, Ramesh Clsam aMe cith ani c al SPHIt em Desi gno,

2. Farazdak Haie r i AiMechani c alrali®Bgkashaem Desi gno,

3. S.P. Pat | , A Mechani clitoP®lskingtonse Desi gno,

4. JE. Shi gIMeyx,hami cal Eng MoGegagrHili. ng Desi gno

5. Hongseny an, nCeseiagnvef DMechani cal Deviceso, Sprj
Magazine

1. ES Engineering System.
2. Gear Solution.
3. Machine Design

Journals:
1. Journal of Mechanical Design, ASME.
2. Journal of Advanced Mechanical Design, Systems, and Manufacturing, JSSME.
3. Journal of Advanced Méanical Design, Systems, and Manufacturingtabe.

Name of the Module: Green Car Technology
Module Code: ME 705

Semester; 7

Credit Value: 3 [P=2, T=0, L=2]

Module Leader:

A. Obijectives:
The course is design to meet with fhlowing objectives
1. Improve efficiencyof automobiles.
2. Increase the security of automobiles.
3. To ensure increased safety of automobiles.
4. To increase the performance of automohilging electronics and electrical technology.

B. Learning Outcomes:
Upon completion of the subjedtudents will be able 1o
1. Describe construction, functionsdhapplications of various sensors and actuators used in modern
vehicle
Explain modern Ignition systems of S.I. and C.l. Engines
Explain latest advancement in Engine technalogy
Identify and describe various advanced peripheral system used in ausamobil
Demonstrate various safety features and equipment used in modern.vehicle
Identify various modern features for better functioning of vehicle.

ogabkwnN

C. Subject Matter:
Unit I:
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Introduction: Fundamentals of Green Technology, Need of Green Technolégigting car
technology, Biodiversity, Gree@ar Technology, Renewable source of energy, Alternative fuels.
Unit 11
Advanced Ignition System Electrical & Electronicdgnition systemsModern Spark Ignition System
(DTSI, TDSI, Multi electrode et system)Insulated Coils Non-Battery Energy Storagédltra
Capacitors and flywheels
Unit I
Advancement in Engine & related components Introduction & types of hybrid caHybrid drive
system Solar cars, compressed air cBasic components d8lue Motion Technology (DGG, TSI,
TDI, GDI variable value timing system)

D. List of Practical:
1. Seminar on Industrial visit (Automobile Industry).

E. Teaching/ Learning/ Practice Pattern:

Teaching: 40%
Learning: 30%
Practice: 30%

F. Examination Pattern:
1. Theoretical Examination/ Open Book

2. Practical Examination.

G. Reading List:
Books:
1. Leitman, Seth and BrarBob, "Build Your Own Electric Vehicle", 2nd Edition. McGraill .
2. Tobin Smith, Jim Woods, Liz Claman (2008). Billiasil&x Green "Waving the Geen Flag, Clean
Transportation" John Wiley and Sons.
3. Fabio Orecchini, Adriano SantiangelfLithium-l on Batteri es" ,. Al essandr
4. T.Hofman "Alternative Fuels and Advanced Vehicle Technologies for dugat Environmental
Performance'Woodhead Publishing.
5. S Carroll, C. Walsh, C. Bingham, R. Chen, M. Lintern "Sustainable Vehicle Technojogies"
Woodhead Publishing.

Magazines:
1. Automobiles
2. TopGear.
3. Motor Trend
4, Car and Driver.

Journals:
1. CIRP Journal of Manufacturing Seiee and Technology
2. Journalof PowerSources
3. Journalof Cleaner Prodiction.

119




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Raurachal Pradlésiivl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

Semester VIII
Subject Code Subject Model | P T L | Credit
ME 852 Project, Thesis & Viva JCB 0 0 0 8
ME 853 Grand Viva JCB 0 0 0 4
ME 854 Seminar and Group Discussion JCB 1 0 0 2
ME 855 Industrial Training JCB 1 0 0 2
2 0 0 16

Contact Hrs: 2; Credit: 16
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List of Electives
ELECTIVE 7 |

Name of the ModuleCombustion Engineering
Module Code:ME 7031

Semester: ¥

Credit Value: 3[P=0, T=0L=3]

Module Leader:

A. Obijectives:
The course is design to meet with tbBowing objectives:

1. To prepare the student for engineering analysis and design of combustionssystem
2. Assessment of fire and explosion hazards, based on fundamental physiciaeanchl science of
combustion phenomena

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1. Discuss the fundamental and characteristic physical and chemical features of simple flames and
combustion processes.

2. Balance chemicaleactions, calculate product composition, and estimate the adiabatic flame
temperature and equilibrium composition of major combustion products.

3. Determine the approximate rate of a combustion reaction from global kinetic data, and estimate the
rate of reations in wellstirred flow and batch chemical reactors.

4. Describe the major elementary reactions and reaction mechanisms of hydrogen and hydrocarbon
combustion

5. Discuss the important diffusion, convection, and generation terms in the equations of mass,
momentum, energy and species conservation, for combustion processes.

6. Describe the major features of premixed combustion, detonation and deflagration modes, laminar
and turbulent premixed flames.

7. Explain the thermal model of laminar premixed flame propagaigmtion and flammability

limits, and estimate the flame velocity and thickness.

Apply the concept of mixture fraction to describe -@ir@ensional nofpremixed diffusion flames.

Describe the features of laminar and turbulent-p@mixed jet flames, andglid droplet and

solid fuel combustion.

10. Independently review a specialized topic in combustion, or apply combustion knowledge to
understand practical combustion devices such as engines and furnaces.

11. Describe the types of pollutants generated in typicahbrestion processes and the available
control techniques, and report emissions rates in appropriate units

©®

C. Subject Matter:
Unit | :
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Energy sources:Energy scenario, review of general fuel properties &irtiesources in Indian
context, slid, liquid & gaseous fuels.

Unit Il :
Various refining methods of Fossil fuels and Nuclear fuelsSynthetic and other fuels, hydrocarbon
fuel testing, Bio fuels, Fuel cellBuel preparation for combustion

Unit Il I:

Theories of combustion:Burners & Combustors fosolid, liquid & gaseous fuels, Fuel chemistry,
Thermodynamics of combustion, calculation of temperature and equilibrium flame gas composition for
constant pressure and constant volume combustion.

Unit IV :

Premixed flames, theories of flame propagatiagtdrs affecting propagatiovelocity, effects of
turbulence, Diffusion flamesBurning rates of solid and liquid fuels, combustionigdiid, droplet and
fuel sprays,Combustion of coal and pulvedad particles in air, Combustion in engin€ss turbine
combustion system, Stoichiometric & combustion reactions, Flue gas analysis.

D. Learning/Practice Pattern:

Teaching: 70 %
Learning 30 %
Practice 0 %

E. Examination Pattern:
1. Theoretical Examination

F. Reading List:

Books
1. SSP Shar ma &Fu€lsandvcorhbastiopsTMGH.
2. A. M. HKmtraduction to conbustion phenoména Gor don & Beach Sci e|nc
3. W. F r aFoasiared fuel fechnolody/ol. | & 1l 6), PHI.
4. J . S. S. B r afoelsSdlid, Liqu@d & Ga&eous gMGH. fi
5. S. R. Turns, #fACombustiono, MGH
Magazine
1. Model Engine Builder.
2. Car and Driver.
3. Engine Technology International
4. ESEngineered Systems
Journals:
1. Journal of Mechanical Engineering, Editorial Office Of Chinese Journal Of Mechanical
Engineering

2. Journalof Applied Fire Science, Baywood Publishing Co. Inc.
3. CombustiorandFlame, Elsevier
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Name of the ModuleComputational Fluid Dynamics
Module Code:ME 7032

Semester: ¥

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is design to meet with fhbowing objectives:

1. To introduce the student to the basics of computational fluid dynamics (CFD). The main focus will
be on the se of finite difference methods for numerical integration of partial differential equations
and governing equations of fluid dynamics and heat transfer will be introduced and considered.
One main theme will be the accuracy and stability of the numeribaimses employed for the
solution of CFD problems. Explicit and implicit schemes Wwélstudied

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1. Derive the Navier stokes equations.

2. Distinguish the properties of partiafférential equations focompressible and incompressible
flows.

3. Determine the accuracy of a difference algorithm.

4. Determine the stability of a difference algorithm.

5. Develop a computer code to study the accuracy and stability of an algorithm for an essibipr
flow problem.

6. Develop a computer code to study the accuracy and stability of an algorithm for a compressible

flow problem.

Evaluate an accuracy and stability of a given algorithm.

Review a technical paper describing a specific algorithm.

Review a échnical manual of a commercial flow code.

© o~

C. Subject Matter:
Unit |
Introduction : CFD as a design and research tool, Applications and impact of CFD; Concepts of finite
control volume & infinitesimal fluid elements, analysis with fixed and mgvfluid elements,
Substantial derivative, Divergence of veloditits physical significance,
Unit 11 :
Governing Equations: Derivation of Continuity equations for different flow models, conversion from
one form of continuity equation to other forniSifferential form Vs. integral form, Momentum
equation, Energy equation, Forms of equations for viscous and inviscid flows, Boundary conditions,
Conservation and non conservation forms, Forms of equations suited for CFD, Shock fitting and shock
capturin
Pa?tial Dgi]fferential Equations And Descretisation: Classification of PDEs, method of determining
the type of PDEs, Generbéhaviorof PDEs, Hyperbolic, Parabolic and Elliptic equations, Well posed
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and Il posed problems; Finite difference techniquegference equation, Explicit and Implicit
Approaches, Errors in difference equations, Stability analysis

Unit Il :
Introduction to Grid Generation : Transformations of equations, Metrics and Jacobians, Transformed
versions of governing equatior&tretched grid and Boundary fitted coordinate system
Simple CFD Techniques CrankNicolson scheme, Dufoffrankel scheme, Lawendroff and Mac
Cormack techniques, Viscous flows, Conservation form and space marching, Relaxation technique,
artificial viscosity, application in inviscid flows, Vorticity transport method; ADI (Alternating
Direction Implicit) technique, Pressure correction technique, SIMPLE algorithm; Programming in
FORTRAN/ C/ C++

Unit IV :
Applications: Finite difference method tsolve WAVE equation, HEAT equation, POISSON &
LAPLACE equations, BURGER equation. Numerical methods applied zelexdlow, Coutte Flow;
PrandttMeyer flow and supersonic flow over flat plates; Programming in FORTRAN/ C/ C++; CFD

Softwares

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning 30 %
Practice 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretical Examination

F. Reading List:
Books
1. J.D.Anderen, Jr ., fAComputatMGHnal Fl uid Dynamicso
2. D.A. Anderson, J.C. Tannehill & R.H. Pletche@€omputational FluidMechanics &
He at TrMGHs f er 0,

3. S. V. Patankar, AComputati onal FIl uid Mechani
4. Anit W. DateflntroductiontoCo mp ut at i onal Edmbridge Ubiversity Fréss s 0 ,
5. C. A. FletcherfiComputational Techniquesrfo F1 ui d Dynami cs, Vol . I &
Verlag, Berln
Magazine:

1. The CFD Magazine.

Journals:
1. Engineering Applications ctomputational Fluid Mdtanics
2. International Journal of Computational Fluid Dynamb’aylor & Francis.
3. Journal Of Mechanical Engineering, Editorial Office Of Chinese Journal Of Mechanical
Engineering.
4. Fluid Dynamics And Materials Processing, Tech Science Press.
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5. Fluid DynamicsResearch, Institutef Physics Publishing.

Name of the ModuleAerodynamics
Module Code:ME 7033

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Obijectives:
The course is design to meet with fhbowing objectives:

1. Perform a range adinalytical tasks approjate to engineering as a whole.

2. Demonstrate appropriate understanding of key scientific and other concepysnmidg
engineering as a whole.

3. Utilise mathematics, coputational tools and techniques.

4. Plan experimental investigatig, and select and use sound experimental techniques, aiid vali
interpret experimental data.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Demonstrate understanding of fundamental principles in theoretical and agpbdgreamics
2. Demonstrate ability to apply these principles in the analysis of essential aerodynamic behaviour
relevant to typical praal applications, specifically.
3. Demonstrate ability to analyse aircraft longitudinal stability and control, and aletexfl
stability and control.
4. Demonstrate ability to describe and analyse (using both mathematical analysis and numerical
analysis) the aerodwmic behaviour of finite wings.
5. Demonstrate ability to estimate propeller performance using momentum ane lelaget theories
and performance charts; and extend this to analysis of the performance of adreilicbpvering
and axial flight.
6. Demonstrate ability to analyse compressible flows and through this demonstrate understanding of
supersonic and transonieradynamics.

C. Subject Matter:

Unit |
Introduction: Governing equations, potential flows, Kulltao u k o ws ki 6 s theor e
arbitrary bodies. Incompressible flow over aerofoils: Aerofoil nomenclance characteristics,
Thin Aerofoil theoremKutta condi t i on, Kel vinds circulati on
Unit Il :
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Vortex panel model effect of camber and thickness; Estimation of Aerodynamicefoand moments
from pressurdistribution.
Unit Il :

Incompressible flow over finite wings: Down wash and induced dya BiotSavart law and

Hel mholtzdéds Vortex theor em. Prandtl ebs cl assic
Unit IV :
Trailing edge boundary condition PrandtleGl uert 6 Supdresoryi,cs aerof oi
theoremWave drag, Area rule, oical flow, Axisymmetric flow,Introduction to stability Control
of aircraft.
Numerical Vortex Lattice method;ompressible flow over aerofoil¥ave patternsOblique shock,
and expansiowaves.
D. Teaching/Learning/Practice Pattern:
Teacling: 70 %
Learning: 30 %
Practice: 0 %
(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretical Examination
F. Reading List:
Books
1. J.D. Andersonir., iFundamentals of\erodynamicé MGH
2. J.J.Bertin and M.L. Smith  Aérodynamics for engine@&rsMGH
3.L. J. Clancy, fnAerodynamicso, Hi mal ayan Book
4. A M. Kuet he and C. Y. Chow, fFoundations of
5. W.F.Durrand,iAerodynam c s t Rl or y o,
Magazine

1. Pedal PowerUniversity of Maryland.
2. The Power of 25
3. Batplane

Journals:

1. International Journal of Aerodynamics

2. Journal of Wind Engineering & Industrial Aerodynami&$sevier

3. Journal d Mechanical Engineering, Editorial Office of Chinese Journaf @&lechanical
Engineering

4. Journal of Aeronautics Astronauticand Aviation,the Aeronauticabnd Astronautical Societgf
the Republiof China.

5. Journalof Aerospace Engineering, Americaocktyof Civil Engineers, ASCE
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6. Journalof Aircraft, American Institut®f Aeronauticand Astronautics InCAIAA.

Name of the Mbdule: Prime Mover Design
Module Code:ME 7034

Semester: 7th
Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Obijectives:
The course is design to meet with fhbowing objectives:
1. This course will introduce basic ideas of turbomachinery and the bgsations that govern the
performance of turbomachinery. The introductory course aims at teaching the students in cycle
analysis, efficiency calculation, and flow and energy analysis

B. Learning Outcome:

Upon completion of the subjedtudents will b able to

Give precise definition of turbomachinery.

Identify various types of turbomachinery.

Perform thermal cycle analysis on gasbine engines.

Perform fluid dynamic analysis of diffusers.

Apply the Euler's equation for turbomachinery to analymr@y transfer in turbomachines.
Apply threedimensional velocity diagrams to turbomachine analysis.
Design axiafflow turbines and compressors.

Design radiaflow turbomachines.

Compute efficiencies of various turbomachines.

CoNoOhr~LONE

C. Subject Matter:

Unit |:
Thermodynamic design of Steam and Gas TurbinesSelection of typeno. of stages and heat drops,
Design ofblade geometryDesign of nozzles & diaphragm

Unit Il :
Design of casingsPesign of packing and seaBhaftdesign Selectionf bearing, Governing system,
Cooling system and lubrication system

Unit Il :
Specific speed andSelection of Hydraulic turbines: Velocity triangles and bladeegmetry, Volute
casing DesignGGoverning systenDraft tubes.

Unit IV :
IC engine deggn aspects:Design of cylinder and ports, Fuel injection systdfngine Governing
system.
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D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:

1. Theaoetical Examination

F. Reading List:

Books
1. Steam Turbine Theory & Practi¢eW. J. Kearton
2. H. Cohen, G. F. C. Ro g e rGasTarlving Thebno ,1 . PeHar sSarr.av pn
3. W. W. Pulkrabek, Engineering Fundamentals of the Internal Combustion ERgihe,
4. 2.J.B. Heywood, Internal Combustion Engine Fundamentals, MGH.

Magazine
1. Prime mover Design, Volvo optimized service plan.
2. Prime mover Design

Journals:
1. Journal of Engineering for Gas Turbines and Power
Journal of Terramechanics
Journal of Mechanisis and Robotics
Journal of Mechanisms, Transmissions and Automation in Design.
Journalof Mechanical Engineering, Editorial Offiagf Chinese Journabf Mechanical
Engineering.
6. Journalof Marine Sciencend Application Springer Link.

abkwpn
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Name of the ModuleCompressible Flow
Module Code:ME 7035

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with fhbowing objectives:
1. Provide the thoretical background and problesalving skills needed to successfully analyse basic

compresdile flows and acoustic problems.
2. Build a sound foundation for studies of more complex compresiilvlephenomena.

B. Learning Outcome:
Upon completion of theubject students will be able 1o

1. Determine if the theory of ideal compressible fluid flow is applicable for any given real flow and
formulate the mathematical model of compressible fluid flow including the initial and boundary
conditions, for solving ihumerically or analytally.
Demonstrate good understanding of the theoretical bases of the method of deacadier ideal
potential flow.
Apply method of characteristic to twimengonal supersonic nozzle design.
Obtain knowledge on fundamental astics, wave equatioand wave propagation.
Understand flow generated noise, its propagatimhssmurces in compressible flow.
Formulate aeracoustic problems for solving it numerically or analytically based on knowledge of
aeroacoustic theory and availebsolution methods.

N

oo AW

C. Subject Matter:

Unit | :
Review of Fluid dynamics and thermognamics principles and concepts:Generalised energy
equation, Energy equation for compressible flow; Compressibility correction factor; Stagnation and
Critical stde parameters.

Unit Il :
Isentropic flow with area change; subsonic & supersonic nozzle & diffuserNozzle operation,
Nozzle choking,Overexpansion & under expansion Normalbah analysis, Hugoniot equation,
Oblique shockangential velocity superpd&in on normal shock, obliqushock analysis, Shock
strength, Weak & strong shocks, Attached & detached shBt&ssure and entropy changes across a
Mach wave.

Unit Il :
Isentropic turn of supersonic flow Prandtl Meyer flowExpansion fans and comgssion waves
Effects of friction on compressible flofgFanno flow),Effect d heat transfer (Rayleigh flow), flow
choking, combinedeffed of friction and heat transfeCompressible flow measurement: Supersonic
wind tunnels.

Unit IV :
Flight speed measurement Optical techniques, Schlieren Technique and Interferometer,
Computational methods in compressible flow
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D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher isto divide components for T/R/P)
E. Examination Pattern:

1. Theoretical Examination

F. Reading List:

Books
1. R.D.Zucker Fuindamentals of Gas DynamicsMatrix Publication
2. E.RathakrishnanfiGas Dynamiog, PHI
3. A.H.Shapirg Dginamics & Thermodynamicg compressible flow (Vol 1& 1§ ,, John Wiley
4, Zuckr ow & GeHsdinamiczs Vol. | & 1§, Wiley International
5. J. AndersonfiModern Compressible Flow: With Historical Perspecbive

Magazine
1. Large eddy simulation for compressible flow by E. Garnier.

Journals:
1. Journal of Fluid Mechanics
Journal of Turbulence
Journal of Fluids Engineering
Journal of Applied Mathematics
Journal of NoaNewtonian Fluid Mechanics.
Journalof Mechanical Engineering, Editorial Officgf Chinese Journabf Mechanical
Engineeing.

o gk wN

Name of the ModuleHigh PressureEquipment Design
Module Code:ME 7036

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with thowing objectives:

1. To be able to apply the requirementstad relevant industry standards to the mechanical design of
equipments used in the process industry and above ground atmospheric storage
2. To specify appropriate physical property models to simulate processes
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B. Learning Outcome:
Upon completion of theubject students will be able 1o
1. Identify the elements of the design process.
2. ldentify or define the yield stress and the ultimate stress of a material.
3. Calculate the endurance limit of a material with appropriate corrections.
4. ldentify the stresses aatj on a surface and find principal stresses.
5. Evaluate loading and stress results using principal shear stress criterion.
6. Evaluate loading and stress results using maximum distortion energy criterion.
7. Create a Soderberg endurance failure line.
8. Calculatestresses and loads involved with fatigue effect.
9. Devise a list of concepts for a design application usingggeration techniques.
10. Determine the speeds of gears in spur gear systems including planetary systems.
11. Determine stresses in a gear usinglibeis equation or thAGMA equation
12. Calculate the life of ball or roller bearings.
13. Determine shaft parameters so that design conditions for performenoet
14. Calculate bounds on parameters in design.

C. Subject Matter:

Unit |
Design Consiarations: Preliminary considerations,d3ign construction and featurétress analysis
of components shells. Thick and thin shells

Unit 11 :
Ends, flanges, local attachments, etc.

Unit Il :

Material selectionSpecial type of vesseligh presare applications.
Unit IV :

Externally loaled vessels, etc. Design systéise of Codes.

D. Teaching/Learning/Practice Pattern:
Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components foll/R/P)
E. Examination Pattern:
1. Theoretical Examination

F. Reading List:

Books
1. VanNostand Pressure vessel DesigMGH.
2. M. V.Joshj Process equipment desigriicMillan India
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3. Material Handling equipment Hand book, MGH

Magazine
1. Wireless Design & Bvelopment.
2. Product Design & Development magazine.
3. Vision Systems Design.

Journals:
1. Journal d Mechanical Engineering, Editorial Officgf Chinese Journabf Mechanical
Engineering.
International Journafor Engineering Modelling, Universitgf Split.
Advancesn Modellingand Analysis AASME.
Advancesn Modellingand Analysis BASME.
Journal of Ergonomics
An International Journal for Fusion Energy and Technology devoted to Experiments, Theory,
Methods and Design
Journal of Engineering, Design and Teology
8. Journal of Mechanical Design

o0k wN
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Name of the ModuleTwo Phase Flow and Heat Transfer
Module Code:ME 7037

Semester7™"

Credit Value:3 [P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with tbBowing objectives:

Analyseheat conduction. using Fourierds Law
Analyseconvective heat transfer

Analyseunsteady convective heat transfer
Analyseradiation heat transfer

Solve the heat diffusion equation

Evaluate thermal resistances

Determine overall heat transfers coefficgen

Design double pipe heat exchangers

Design shelandtube heat exchangers

10 Determine heat transfer from fins

11. Analyseonedimensional unsteady state heat transfer
12. Utilize heat transfer coefficient correlations

CoNokrwNE

B. Learning Outcome:
Upon completion bthe subjectstudents will be able 1o

1. Understand the basic laws of heat transfer.
2. Account for the consequence of heat transfer in thermal analyses of engineering systems.
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Analyseproblems involving steady state heat conduction in simple geometries.

Develop solutions for transient heat conduction in simple geometries.

Obtain numerical solutions for conduction and radiation heat transfer problems.
Understand the fundamentals of convective heat transfer process.

Evaluate heat transfer coefficients fatural convection.

Evaluate heat transfer coefficients for forced convection inside ducts.

Evaluate heat transfer coefficients for forced convection over exterior surfaces.

10 Analyseheat exchanger performance by using the method of log mean tempédiffdueace.

11. Analyseheat exchanger performance by using the method of heat exchanger effectiveness.

©CoNO O AW

C. Subject Matter:

Unit |
Introduction: Definitions, Properties of mixturesReview of onadimension conservatiorgaations in
single phase flow, Governing equations for homogeneous, separated andfldsiftmodels.

Unit 11 :
Flow pattern and material handling: Flow pattern maps fanorizontal and vertical systervaterial
handling: stid-liquid and solidgas system, Particle distributioriRressure variationSimplified
treatment of stratified, bubbly, slug and annular flows.
Thermodynamics of boiling Pool boiling onset of nucle#on, heat transfer coefficienGritical heat
flux, effect of subcooling,flow boiling onset of nucleatiq heat transfer coefficients.

Unit Il :
Condensation:Film anddrop wisecondensation.

Unit IV :
Fluidized bed heat transfer

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Pradice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:

1. Theoretical Examination

F. Reading List:
Books
1. G.B. Wallis,One dimensional two phase floMGH.
2. J.B. Colier & J.R.Thorne Convective boiling & condensatip®xfordScience

Magazine
1. TwoPhaseFlow andHeatTransfer characteristics of a separatgeHeatPipe, Tang,
ZhiweilLiu, Aijiediang, Zhangyan.
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2. LMS ImagineLab TwoePhase Flow Systems.

Journals:
1. Journal d Mechanical Engineering, Editorial Offiagf Chinese Jomnal of Mechanical
Engineering.

2. International Communications HeatandMass Transfer, Elsevier Ltd

Name of the ModuleManagement ofProduction System
Module Code:ME 7038

Semester7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with thBowing objectives:

1. Competently employ brodlsed analytical tools and computers for decisiaking and system
design, analysis and performance

2. Assume managerial and leadership roles in their chosen professawaarscwhile working in
multidisciplinary teams.

3. Engage in continuous learning by seeking out opportunities for higher education or ongoing
training related to their employment.

4. Effectively adapt to the changing demands in workplace and are able to pantwaasingly
complex tasks, and tasks outside their field of expertise.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1. Apply knowledge oMathematicsScienceandEngineering

2. Design and conduct experiments, as well amtlyseand interpret data

3. Design a system, component, or process to meet desired needs within realistic constraints such a
economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability

Function on multidisciplinary teams

Identify, formulate, and solve engineering problems

Understand therofessional and ethical responsibility

Communicate effectively

Have oad education necessary to understand the impact of engineering solutions in a global,
economi¢ environmental, and societal context

9. Recogntkethe need for, and an ability to engage inldag learning

10. Have knowledg®f contemporary issues

11. Use the techniques, skills, and modern engineering tools necessary for engineering practice

©NOOA
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C. SubjectMatter:

Unit I
Types of Production: Job, Batch, Mass, Cellular producti@ystems,automation in production
systems, MTL and its mathematical models, material handling.

Unit Il :
AGVS, TTW, Productivity Engineering: methods of improvement, doanalysis, marketing and
sales, Inventory, neduction planning and controutomated layout and flow analysis, systems
concepts in production systems CAD, CIM.

Unit Il :
Shop floor management techniquesJob card design, workentres work study, time sidy
applications.

Unit IV :
Quality circles, productivity quality teams: work force planningTQM, 1ISO 9000, Future factories
andMAP, Group technology and FMS.

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretical Examination

F. Reading List:
Books
1. Martinch,fiProducton and Oper at i WiegEadlamLeddg e ment 0,
2. Ralph M. BarnesjiProducton and Operations il n a g e nWiley tEdstern Ltd.
3. E.S.Buffa,iModernprodut i on and o per aWiephbastenmdtd.age ment 0,

Magazine
1. Journal of Operations Management
2. International Journal of Operations and Production Management
3. Operations Management Research
4. Producton and Operations Management
Journals:
1. Journal of Mechanical Engineering, Editorial Officeof Chinese Journalof Mechanical
Engineering.

2. Production Engineering, Springer Verlag.
Production Planningand Control, TaylorandFrancis Ltd.
4. Process Safety Pgoess, John WilegndSons Inc.

w
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Elective Il

Name of the Modulefluid Power Control Systems
Module Code:ME 7041

Semester7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with tbBowing objectives:

1. Aneasy means of multiplying and controlling force and torque.

2. Infinitely variable speed control for both linear and rotary motion.

3. Overloading the system simply stalls the actuator without damage to the components.
4. Provide easy means of accurately contngllihe speed of machines and/or machine parts.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1. Define the terms fluid power, hydraulic system, and pneumatic system.
2. Explain the extent of fluid power use in current society provide several specific examples.
3. List the advantages and disadtages of fluid power systems.

C. Subject Matter:

Unit |
Introduction to fluid Power: Hydraulics Vs Pneumatics, Properties of fluiehergyand power in
hydraulic systems, Distrition system.
Source of hydraulic power: Postive displacement pumpsypes, classifications, construction and
operation of Gear, Vane (Constant, variable delivery and pressure compensated) and Piston pumps (In
line and radial type), Efficiency calculatipPump selection, Pump performance.
Fluid power actuators: Linear, single actiig, double acting and telescopfeylinder force, velocity
and power, Cylinder cushioning devices, Cylinder mountings, Rotary or Hydraulic moypess i
gear, vane angiston typeslorque, power, flow ratand efficiencieglydrostatic transmissions.

Unit Il :
Control components in hydraulic system:(i) Flow control valves: needle, pressure and temperature
compensated valves; (ii) Pressure control valves: Rélidfect, compound & pilot operated, pressure
-reducing, sequence valve; (iii) Direction control valve: check valve, two-way position, four way
- three position, four waytwo positions valvesCentreflow path configuration of 3 position d.c.
valves: open centre, close centre, tandem centre; Cartridge valves; Manually opesaikxhoid
operated valves; Servo valves; Proportional control valves.

Unit 1l :

Hydraulic circuit design and analysis: Symbols for hydraulic and pneumatic circuits; Speentrol
circuits such as Meten, Meterout, Bleedoff, and Regenerative circuits, Unloading circuit, Counter

136




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

balance circuit, Cylinder synchronization, Accumulator circuits, and Fail safe circuits; Trouble
shooting of hydraulic circuits.

D. TeachingLearning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretical Examination

F. Reading List:

Books

Anthony Espositio, Fluid Power \itipplications, PHII.

J.J. Pipenger Industrial Hydraulics, McGraw Hill

S.R.Majumdhar Oil Hydraulics (Principles and Maintenanc&dMH.

Yeaple FranklineHydraulicand Pneumatic power & Control.

S.R.Majumdar, Pneumatic systeniMH.

A. B. Goodwin Fluid power system.

Festods Manual on Pneumatic Principle and i

Noos~wbdhE

Magazine
1. The Magazine of Fluid Power ari@bntrol Systems.
2. Fundamentals of Fluid Power Control, Volume & J. Watton.

Journals:
1. Journalof Mechanical Engineering, Editt Office of Chinese Journabf Mechanical
Engineering.
International Journabf Flow Control, MultiScience Publishing Co. Ltd.
International Journabf Food Properties, Tayloand Francis Inc.
International Journal of Fluid Power
Journal of Dynamic Sysins, Measurement and Control
Journal of Fluids Engineering

o gk wN
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Name of the ModuleComposite Materials
Module Code:ME 7042

Semester7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with thBowing objectives:

1. To teach students the basic concepts involved in fiber reinforced composites and their applications
in engineering.

2. The objective for this course is to develop an understanding of the linear elastic analysis of
composite materials. This undersdamg will include concepts such as anisotropic material
behaviourand the analysis of laminated plates. The students will undertake a design project
involving application ofibre reinforced laminates.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1. Explain the concept of composite materials.

Differentiate metallic versus composite materials.

Compare the mechanical properties of composite materials to the metallic materials.
Predict the composite properties at mitaroel.

Explain different manufacturing techniques for composites.

Analyze fiberreinforced composites for stresses and deformations.

Design composite members for stiffness and strength.

Predict failure in composite members.

Work in a group or individual settinghd write a report.

10 Explain the advantages of composites over metals.

©CoNOORWN

C. Subject Matter:
Unit | :
Introduction: materialsfibre reinforcement, matrix materials.
Manufacturing processes: hand layup, prepeg layp, bag molding, autoclave processing
compression molding, resin transfer molding, pultrusion, filament winding
Unit Il :
Micro -mechanics strength of materia approach, continuum approach, Ply mechamicgrdinate
systems, offaxis stiffness.
Unit Il :
Macro-mechanics description of laminates, laminate moduli, computation of stresses in laminates,
Unit IV :
Types of joints, Mechanics of joints Damages in joints.
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Failure criteria: Strength of materials approaches, Fracture mechanics approach.
D. Teaching/LearningPractice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %
(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination

F. Reading List:

Books
1. R. M. JonesMechanics ofCcomposite Mterials, Taylor and Francis.
W. TsaiMechanics of Composite Materials, MGH
Kaw, Mechanics of Composite MaterialSRC Press.

2. S.
3. A.K.
4. A.R. Bunsell and. Renard Fundamentals of Fibre Reinforced Composite Materials

Magazine
1. Polymer Composites, Macrand Microcomposites

Journals:
1. Composite Structure, Elsevier
Ceramic International, Elsevier
Procedia Engineering, Elsevier
Journal Of Alloys And Compounds, Elsevier
Journal of Composite Materials
Journal of Tribology
Journal of Applied Mechanic
Journal of Materials Science

© N A WN
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Name of the ModuleTurbomachines
Module Code:ME 704/3
Semester7th

Credit Value: 3[P=0, L=3, T=0]
Module Leader

A. Objectives:
The course is design to meet with fhbowing objectives:
1. This course will introduce basic ideas of turbnachinery and the basic equations that govern the
performance of turbomachinery.
2. It alsoaims at teaching the students in cyatalysis, efficiency calculation, and flow and energy
analysis.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Give precise definition of turbmachinery.
Identify various types of turbmachinery.
Perform thermal cyclanalysis on gasurbine engines.
Perform fluid dynamic analysis of diffusers.
Apply the Euler's equation for turlmachinery to analyze energy transfer in tunechines.
Apply threedimensional velocity diagrams to turbwachine analysis.
Design axialflow turbines and compressors.
Design radiaflow turbo machines.
Compute efficiencies of various turbmachines.

©CNOOR~WDN

C. Subject Matter:

Unit | :
Introduction : Dimensional analysis & similitugd’erformance laws, incompressible flow analysis,
performance characteristics, variable geometry tumlachines #xial, radial & mixed flow machines),
specific speed & cavitation, compressible gas flow relations and compressible fluid analysis, inherent
unsteadiness of flow within turbomachines

Unit 11 :
Two dimensional Cascades Cascade nomenclature & geometry, Analysis of cascade forces, energy
losses, lift & drag, circulation and lift, efficiency of compressor cascades, performance -of two
dimensional cascades, cascade wind tunnel & instrumentatastade test results, compressor
cascade correlations, turbine cascade correlation, comparison of profile loss in a cascade and in §
turbine stage, optimum spackord ratio

Unit Il :
Axial flow turbines: Two dimensional theoryyelocity diagramsstage losses and efficiency, stage
reaction, diffusion within blade rowslesign point efficiency, maxptalto-static efficiency of a
reversible turbine stage
Axial flow compressors and fans 2-D analysis, velocity diagram & thermodynamicscompressor
stage, stage losses & efficiency, reaction ratio & stage loadingdeSifin performance, stage
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pressure rise, pressure ratio in a multistage compressor, estimation of compressor stage efficiency
Axial flow ducted fans, Blade element theory
Unit IV :

Radial Flow Turbine: Losses & efficiencies, work & power calculations, @y triangles &
thermal design,Types of inward flow radial turbines, thermodynamics of IFR turbines, rotor design,
nominal design point efficiency, loss coefficis, incidence losses, clearance & windage losses,
significance & application of specific speed

Centrifugal pumps, fans & compressors Some definitions, theoretical analysis, Inlet casing and
impeller, conservation of rothalpy, diffuser, limitai of inlet velocity, optimum design of pump &
compressor inlet, slip factor, performance characteristics, choking in a compressor stag

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0%

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretical Examination

F. Reading List:

Books
1. S. L. DixonFluid mechanics and thermodynis of TurbomachinenElsevier.
2. CherkaskyPumps, fans and compressors.
3. S.M. YahyaandSatya Prakashanrurbines, fans and compressors.
4. W.J. KeartonStam Turbine theory and Practice.
5. R. YadaySteam & Gas turbines, Central Publishinguse
6. V. GaneshanGas Turbines.
7. G.F. RoundIncompressible Flow Turbomachines: Design, &&a, Applications, and Theory.
8. H. Cohen, G. F. C. Rogers and H. ,Pearson. Sar av

Magazine
1. Microturbines: Applications for Distributed Energy Systdm<laire Soares.

Journals:
1. Journal of Mechanical Engineering, EditorialOffice of Chinese Journalof Mechanical
Engineering.

2. The Reductiorof Over Tip Leakage Loss In Unshrouded Axial Turbines Using Winglets And
SquealersZbigniew Schabowski And Howard Hodson.

3. A Global Approach To Turbomachinery Flow Control: Passage Vortex Control, Matthew J.
Bloxham And Jeffrey P. Bons.
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Name of the ModuleComputer Aided Design and Graphics
Module Code:ME 7044

Semester7th

Credit Value: 3[F=0, L=3, T=0]

Module Leader:

A. Obijectives:

The course is design to meet with thBowing objectives:

Explain how computer technology is revolutionizing drafting, design, and engineering.
Describe the basic features and operation of a compigteddrafting program.

Explain the various commands used to create objects in CAD.

Describe the tools used to modify CAD drawings.

Identify the various display functions used in CAD programs.

Describe the typical components in a CAD program Help system.

Explaint he i mportance of CAD yle management an
List different types of CAD software and their applications.

NGO~ WNE

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Derive and manually solve finite elemt problems consisting of owémensional structural
elements.
Use the finite element method for stress analysis and design of stauictumultidimensions.
Use the finite element method for heat transfer analysis iossal multrdimensions.
Use a conmercial finite element code competently &mralysis and design problems.
Create geometry and finite element meshe&iband 3D complex systems.
Make checks to verify and evaluate the accuddinite element solutions.
Write good project reports degang and evhuating the obtained results.
Give good oal presentations of projects.

N~ WN

C. Subject Matter:

Unit |
Computer Technology: Introduction, CPU, memory, input, output, data representation, programming
languages (Machine/ assembly/HLL).

Unit Il :
Design ProcessGeneral design proces®roputer application for desigand introductiorof FEM (1-
D elastic problems, pre amst processing

Unit 1Nl :
Geometrical Modeling: Defining the model, technique for geometrical modeling (wire frame/
surfa@/solid), entity manipiation and data storag&tandards for CAD, elements of irdetive
computer graphics (ICGRApplying CAD model in design

Unit IV :
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Drawing Algorithms, Transformations: Line and circle drawing algorithm, transformation (2Bd
3D), character generator, windowing & clippir@plines andBazier curves.

Expanding the capability of CAD: Introduction, A.l in design (expert/knowledge based system),
Parametric anglariationmodeling, feature based modeling, design information syste

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretial Examination

F. Reading List:

Books
1. C. McMahon and JBrowne CAD/CAM: Principle, Practice and Manufacturing
Addision Wesley Publishers, London.
2. Ibrahim Zied,Computer Aided Design, MGH
3. Groover & Zimmers,JICAD/CAM (ComputeAided Design andMlanufactring), PHI.
4. Hern and BakerComputer graphics, PHI.

Magazine
1. ComputerAided Intelligent Recognition Techniques and Applicatemited by Dr. Muhammad
Sarfraz.

2. Formal Methods in Computekided Design: 5th International ..., Volumeé8ited by Alan J. Hu
Andrew K. Martin.

Journals:
1. Journalof Mechanical Engineering, Editorial Officg Chinese Journabf Mechanical
Engineering.

2. Cad Computer Aided Design, Elsevier Ltd
3. Computer Aided Geometric Design. Elsevier.
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Name of the ModuleFinite Elemernt Methods
Module Code:ME 704/5

Semester7th

Credit Value: 3[P=0, L=3,T=0]

Module Leader:

A. Objectives:

The course is design to meet with fhbowing objectives:

To teach students the finite element method

To convey the basic ideas on which thehmd is founded.

The basic principles of the method with applications in several areas

To apply the method to problems of their individual interests. A rphilisics finite element code,
ANSYS is used for applications.

PR

B. Learning Outcome:
Upon complebn of the subjectstudents will be able to
1. Derive the finite element equations for different boundangd initiatboundaryvalue problems
2. Use partialdifferential equation concepts, variational principles, and interpolation theories to
derive inite dementmodel
3. Develop finite element algorithms for steady and transient problems
Use finite element codes for modeling of problems encountered in various branches of engineering
and sciences
5. Analyze and evaluate the solution of finite element cadiege error analysis and checks to verify
accuracy of the finite element solutions
Code finite element programs with minimum extra training
7. Apply the method to problems in their specific field of study

B

»

C. Subject Matter:

Unit I
Introduction : Fundanental concepts of finite element methods, direct equilibrium method, work or
energy method, method of weighted residuals, variational principles, interpolation and shape function,
general formulae for element matrices, nodal loads produced by tractibodyibrce.

Unit Il :
One dimensional finite element analysis linear spring/ plane stress/ space truss (axial displacement)
, 1 D torsion (torsional rotation), 1 D heat conduction (temperature), 1 D seepage (fluid potential), FE
based on displacemt field.
Two - Dimensional finite element analysis (using CST)2- D stress analysis-R confined seepage
analysis, applications ofB equations for 2D analysis (Axisymmetric situation).
Two-dimensional iseparametric elements and numerical integation: introduction, four node,
guadrilaterals, higher order elements.
Beams:Formulation, load vectohoundary considerations, shear force and bending moment.

Unit 1Nl :

144




%% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

Computer implementation of FEM: use of symmetry and argiymmetry conditions in reducing a
problems, static condensations, storage scheme for global stiffness matrix, application of boundary
condition.

D. Teaching/Learning/Practice Patern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Examination

F. Reading List:

Books
1. T.R.Chandrupatla and AD. Belegundufilntroductionto Finite ElementEn g i ne ePHIi n g 0 ,
2.J. N. Reddy, #fAAn Introduction to the Finite
3. K. J . Bat he, AFinite El ement nBcedal.Ledur es i n
4, K.JBatheiFi nite el emePhkt s procedureso,
5. O.C.Eienkiewicg and KMorgan,fiFinite ElementsAp pr o x i mat i ons 0, MGH
6. Baker,fiFinite ElementMethod inFluid Mechanice, MGH.
7. S.S. Rap The Finite Element Method in Engineering
8. John E. DolbovandTod A. Laurse Fifite Elements in Analysis and Design

Journals:
1. Journalof Mechanical Engineering, Editorial Officgf Chinese Journabf Mechanical

Engineering.

2. Finite Elementsn AnalysisandDesign, Elsevier.
3. Finite Fieldsand Their Applications, Academic Press Inc.

145

E

F | e
ngi




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

Name of the ModuleNon Conventional Energy
Module Code:ME 7046

Semester7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is design to meet with thBowing objectives:

1. Students will learn the fundamental principles of the various renewable energy options and their
apgications and costs.

2. Students will be familiar with the basic technical details of various renewable energy systems, be
able to contribute to the design or selection of renewable energy systems, and be able to estimatd
the amount of energy available frotine renewable energy resource, the efficiency and power
output of renewable energy systems, and their benefits and costs.

3. The course will provide handm experience related to fuel cell and battery technology.

B. Learning Outcome:
Upon completion of th subjectstudents will be able 1o

1. Understand the scope and options for renewable energy.

2. Evaluate of various energy resources, including their energy value and environmental and
economic impacts.

3. Select and preliminary design of various energy systems.

4. Have working knowledge of each of the renewable energy sources covered in lectures.

C. Subject Matter:
Unit I
Non-conventional Energy sources:General introduction to neconventional energy source and
systems
Solar radiation: measurement, collectiostorage, and applications.
Solar Energy: Solar systemDesign d solar energy operated systerRiotovoltaic devices.
Unit Il :
Wind energy: Potential evaluation.
Types of wind machinesHorizontal and vertical axis wind rotors performance, Caimey systems,
applications.
Unit 111 :
Design and evaluation of wind mills Wind regime analysis.
Bio-mass:Recycling of agricultural waste§onversim technologies, typefigester.
Unit IV :
Other Technologies:MHD, Thermoegctric, Thermbonic, thermo nuclear fusion technology.

146




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

D. Teaching/Learning/Practice Pattern:
Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)

E. Examination Pattern:
1. Theoretical Eamination

F. Reading List:

Books

Black & Vealchi Po we r Pl antM&@hnhgi neeringbo,
G.D.Rai,iNonrc onvent i onal KhamaPuglighers our ce o,
J.Parikh,iEne r gy model s: 2T0MGHW and Beyondo,
B.Ghosh, SK. Sahaand Basui Towar ds c¢c|TM&th ener gy o
Kreith and Kreidey Principles of solar engineering Hemisphere

P. K. Nag, APowey/sTM®GH. ant Engineeringo

ogkwnE

Magazine
1. Non Conventional EnergiResources
2. Limitations of Conventional Sources of Energy.

Journals:
1. Journal d Mechanical Engineery Editorial Office of Chinese Journalof Mechanical
Engineering

2. DevelopmentfoNonConventional Eargy Sources, Indian Instituté ®echnology, India
Moradabadinstituteof Technology, India.

3. Solutionfor De-loadingthe Grid by Non-Conventional EnergResources|nternational Journalbf
Applied Engineering Research.

4. Nuclear Energyas fi N eQonventional Sourceof Ener gy 0, E xof &rgineelimgu r n a
TechnologyandManagement Science.
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Name of the ModulePrinciples of Tribology
Module Code:ME 7047

Sanester:7th
Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Objectives:
The course is design to meet with tbowing objectives:
1. Describe surface topography, phystemical aspects of solid surfaces, and surface interactions.
2. Analysethe mechanicsf solid elastic and elasfgastic contacts.
3. Recognize the laws of friction, mechanisms of friction, friction space, stiction, stick slip, and
surface temperature.
4. Appreciate the various modes of wear: adhesive, delamination, fretting, abrasive, erosive,
corrosive, oxidational (mild and severe), melt, and the \wesghanism maps.
5. Identify types of lubrication: boundary, scfiiiim, hydrodynamic, and hydrostatic lubrication.
6. Examine applications/case studies: sliding contacts, rolling contacts, bearigg, desating
selection, and lubrication.
Explore the design of tribological surfaces and how to troubleshoot tribology problems.
Survey tribological testing devices and testing design.

© ~

B. Learning Outcome:
Upon completion of the subjedtudents will bable to
1. Identify critical parameters in a tribological system.
2. Make predictions of the performance ddhaviourof a tribological system based on these critical
parameters.
3. Design or choose efficient and robust tribological systems such llagy relement beangs,
hydrodynamic bearingand dry sliding bearings, for the needs of a specific application.
4. Improve the tribological properties of a machine component surface to improve reliability.
5. Optimize existing and new systems to imprpeeformance.

C. Subject Matter
Unit | :

Friction: Introduction,Modes of friction, dry friction.
Unit Il ;

Lubrication: Boundary lubrication, hydrodynamics and hydrostatic lubricatidélastic
hydrodynamics lubrication, design characterssof slider bearings.
Unit 111 :

Bearings: Operating chaxcteristics of slider bearings, wears types and characteriSgtsction of
rolling elements bearing and their operating parameters
Unit IV :

Industrial lubricants: Oils, Grease solids ad special lubricants,bearing failures, bearing
maintenance, diagnostic maintenance of tribology components.
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D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:

1. Theoretical Examination

F. Reading List:

Books
1. B. C. Majumdar, Alntroduction to Tribo
2. O. Pinkus and B. Sternicht MGHTheory o
3. A. Cameron and C. M. Mc Ettl es, fiBasi c
Magazine

1. Tribology & Lubrication TechnologySociety of Tribologists and Lubricatiom@ineers.
2. Machinery lubricationNoria Corporation

Journals:
1. Journalof Mechanical Engineering, Editorial Offiagf Chinese Journabf Mechanical
Engineering.
2. Tribologia, Helsinki Universitypf Technology.

w

Tribology- Materials SurfaceandInterfaces, Miney Publishing.
4. Tribology Letters, Springer New York.
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Name of the ModuleAerospace Propulsion
Module Code:ME 7048

Semester7th

Credit Value: 3[P=0, T=0L=3]

Module Leader:

A. Obijectives:
The course is design to meet with thBowing objectives:
1. The objectives of this course are to develop an understanding of hiweaihing engines and
chemical rockets produce thrust.
Ability to do overall engine ptarmance analysis calculations
Ability to carry out performance calculations fodividual engine components.
Ability to carry out performancanalysis for chemical rockets.
Understanding of elementary overall engine design considerations.

agrwON

B. Learning Outcome:

Upon completion of the subjedtudents will be able 1o
Understandajuasionedimensional flow.

Understandhe generation of thrust inrabreathing engines and rockets.

Carry out simple performance analysissabsonic and supersonic inlets.

Carry out overall performance calculations of turbojetdydfans and turboprops.
Understad combustors, &érburners, and exhaust nozzles.

Understand thaxial flow compressors and turbines, and an ability to carry out flow and
peformance calculations for these.

Carry out simple flight perfamance calculations for rockets.

Understandhe fundanentalsof chemical rocket performance.

Understandow liquid and solid propellant rockets work.

oukrwnE
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C. Subject Matter:

Unit | :
Air-breathing and non abreathing engjies,Piston engine and gas turbieaginecycles, ideal and
real thermodynamic cycle analg.

Unit Il ;
Components performancatake, combustor, nozzle, turbomachinery, ,efturbojet, turboprop,
turbofan enginesramjet, scramjet and pulsejet, Performance parameters like thrust propulsive
efficiency, etc.

Unit Il ;
Chemical Rockes, Propellanttypes, properties, injectors, thrust chamber, burning rate, cryogenic
propellant, combustion phenomena.

Unit IV :
Thrust vector control, ignitioandinhibitors, Basic concept of Electrical and Nuclear rockets.
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D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:

1. Theoretical Examination

F. Reading List:

Books

H. CohenG. F. C.Rogers andH. |. H. Saravanmuttpfii G a arbing Theoryd, Longman

G. Hi || and C. R. Peterson, iMechanics an
Roy, AAi rcraft Propul si ono, El sevier.

D. FIl ack, AFundamentals of dgeWnivétsityoPpeasl si o n
.P.Suttomnd O. RBackePmopul §i o,johi\WikeydeSorts 0

.C.Oatesfi Aer ot h e r mbAircraft BngineComponents, AIAA

C. Armothaensodynafinics @asTurbine andRocketPropulsiord , Al AA

Nooh~wbdhPE
OOOIUVWDT

Magazine:
1. Pedal PowerUniversity of Maryland.
2. The Power of 25

3. Batplane
Journals:
1. Journalof Mechanical Engineering, Editorial Offiagf Chinese Journabf Mechanical
Engineering.

2. Propellants Explosives Pyrotechnics, Wikdgh Verlag.

3. Proceeding®f the Institution of MechanicalEngineers Part A: Journalf Powerand Energy,
Institutionof Mechanical Engineers.

4. International Journabf Alternative Propulsion, Inderscience Enterprises Ltd.
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Name of the ModuleTheory of Elasticity
Module Code:ME 7049

Semester7th

Credit Value: 3[P=0, T=0,L=3]

Module Leader:

A. Objectives:
The course is design to meet with fhbowing objectives:

1. To establish an understanding of the fundamental concepts of mesld deformable solids,
including static equilibrium, geometry of @emation, and material constitutive behaviour.

2. To provide students with exposure to the systematic methods for solving engineering problems in
solid mechanics.

3. To discuss the basic mechanical principles underlying modern approaches for design of various
types of structural members subjected to axial load, torsion, bending, transverse shear, and
combined loading.

4. To build the necessary theoretical background for further structural analysis and design courses.

B. Learning Outcome:
Upon completion of theubject students will be able 1o

1. Understand the concepts and principles applied to members under various loadings and the effects
of these loadings.

2. Analyseand design structural members subjected to tension, compression, torsion, bending and
combined sksses using the fundamental concepts of stress, strain and bkstigiour of
materials.

3. Analysecolumns and pressure vessels under various loadings.

C. Subject Matter:

Unit | :
Introduction: Elasticity, stress, components of stresses, componentsadnisstgeneralised law.
Plane Stress and Plane Strain: plane stress and plane strain, stress at a point, strain at a poin
differential equation of equilibrium, boundary condition stress function. 2D Problems in Rectangular
Co- ordinates

Unit Il :
Solution by pol ynomdetrminatios bfuWisplaeemera@rsiingpfrcantievarsp | e
loaded at the ends, bending of beams by uniform loads etc

Unit 111 :

2D Problems in Polar Ceordinates: general equation in polar @vdinates, sess distribution,
symmetrical about an axis. Pure bending of curve bars, staiponents in polar coordinates,
Displacement for symmetrical stress distribution, rotating disks, bending of a curved bar by a force at
the end.

Unit IV :
Photoelasicity: Experimental method and verification, circular polariscope, photo elastic-stress
distribution, determination of principle stressesli@ensional photoelasticity.
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D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learring: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theoretical Examination

F. Reading List:
Books
1. Timoshenko and GoodierTheory of elasticity, MGH.
2. Dal | y a rEgperRentakeSyress Amalgsi, MGH.

Magazine
1. Popular Mechanics.
2. Everyday Engineering Magazine

Journals:

1. Journal of Mechanical Engineering, Editorial Officef Chinese Journalof Mechanical

Engineering.
2. International Journal of Plasticity, Elsevier Ltd.
3. Journal of Elasticity, Spnger Link.
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Name of the ModuleBoundary Layer Theory
Module Code:ME 70410

Semester7th

Credit Value: 3[P=0, L=3, T=0]

Module Leader:

A. Objectives:
The course is design to meet with tbowing objectives:
1. An understanding of fluid mechaniésndamentals, including concepts of mass and momentum
conservation.
An ability to apply the Bernoulli equation to solve problems in fluid mechanics.
An ability to apply control volume analysis to problems in fluid mechanics.
An ability to use potential éiw theory to solve problems in fluid mechanics.
An ability to perform dimensional analysis for problems in fluid mechanics
Knowledgeof laminar and turbulent boundary layer fundamentals.
An exposure to recent developments in fluid mechanics, with applidataerospace systems.
An ability to apply the concepts developed for fluid flow analysis to issues in aerospace design.

N~ WN

B. Learning Outcome:

Upon completion of the subjedtudents will have the

Knowledge of basic fluid dynamics.

Knowledge of contrl volume analysis.

Ability to use differential equations to understand pressure and velocity variations.
Knowledge of dimensional analysis.

Ability to determine O6lossesd in flow systemyg.
Understanding of viscosity and its importance in real flows

oubkhwnpE

C. Subject Matter:

Unit | :
Outline of fluid motion with friction : real and perfect fluids, viscosity and compressibility,
similarity principles, comparison between theoretical experiablemnd numerical study of flow,
Concept of boundary layer, bounddayer separation and vortex formation

Unit Il :
Navier Stokes equation fundamental equation of motion andntiouity applied to fluid flows,
Stdkes hypothesis and-N equationSimplification of NS equationNormalisation of NS equation,
Order of magnitude andsimplification of NS equation,Prandted s Boundary | ay el
Boundary layer equation

Unit 111 :
Laminar boundary layer: boundary layer equatiofor 2 iD incompressible flowseparation &
control of boundary layer, momentumtegal equation for boundary layegome exact solutions
steady state boundary layer equatilonv past a wedge, flow in a convergent channel, and flow past a
cylinder.

Unit IV :
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Approximate methods: solution for flow over flat plate at zero incinees flow past a circular
cylinder,fundamendls of turbulent boundary layer, Reynolds equatRrandtles mixing length,
Introduction to thermal boundary layer, heat conduction equation from boundaryelgyation,
general propéies of thermal bundary layers, force and natural flowsjabatic walls.

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is to divide components for T/R/P)
E. Examination Pattern:
1. Theaoetical Examination

F. Reading List:
Books
1. FFM.White,(A Vi scous MGHui d f Il owo,
2. Duncun, ThoMe&hdaoun gArwliil Publicatidngl o ,
3. B.S.Massey Méchanics of fluid .
4. H.Schlich i nBpyndafy layer theoy MGH.

Magazine
1. Pumps & Sgtems.
2. World Pumps.
3. Hydraulics & Pneumatics.

Journals:
1. Journal d Mechanical Engineering, Editorial Office of Chinese Journaf ®lechanical
Engineering.

2. BoundaryLayer Meteorology, Springer Netherlands.

3. Considerations Regardintdpe Mathematical Basidor Prandtl's Boundary Layer Theory, Paul C.
Fife.

4. Higher-Order BoundaryLayer Theory, M Dyke.

155




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

Name of the ModuleAir and Noise Pollution Control
Module Code:ME 70411

Semester7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
Thecourse is design to meet with tfilowing objectives:

1. To know harmful effect of Pollution.
2. To make student aware of cause of pollution.
3. To know control of pollution.

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o

1. Learnhow to minimize pollution.
2. Learn how to control harmful effect of Pollution

C. Subject Matter:

Unit | :
Noise Pollution and Control: Basic information of noise, General noise criteria, Noise emission
standards, Identification of noise impacts.

Unit 11
Impact Prediction: Impact prediction, assessment of impact significance.

Unit 111 :
Air Pollution and Control: Sources andlassification of air pollutantdyleteorology and air paltion,
Effect of air pollution Air pollution due to auimobile

Unit IV :
Control of air pollution by equipment: Air quality emission standards, Air pollution legislatiand
regulation

D. Teaching/Learning/Practice Pattern:

Teaching: 70 %
Learning: 30 %
Practice: 0 %

(Teacher is todivide components for T/R/P)
E. Examination Pattern;

1. Theoretical Examination

156




% NATI ONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Mechanical Engineering

F. Reading List:

Books
1. Machinzial. Land D.A.C o r n wlattodugtionfio envi ronment al engi nee
2. G.R.ChhatwalfiEnvironmenth noi se pol | ®tGaodenddCo.d contr ol o
3. G.Ki e |[Ewifonnfientae ngi neeri ngo, MGH.
4. Larry W. Canter ErvironmentalmpactAs sess ment 0, MGH
Magazine
1. Model Engine Builder.
2. Car and Driver.
3. Engine Technology International
4. ESEngineered Systems
Journals:
1. Journal d Mechanical Engineering, Editorial Officeof Chinese Journalof Mechanical
Engineering.

2. Journalof Chemical Engineeringf Japan, Societyf@Chemical Engineers Japan
3. Journalof Chemical Thermodynamics, Academic Press
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Name of the Module: NofTraditional Manufacturing

Module Code: ME704/12
Semester: 7

Credit Value: 5[P=3, L=3, T=0]
Module Leader:

A. Obijectives:

The course is design to meet with tbBowing objectives:

Identify the characteristics of conventional machining

Identify the characteristics of non traditional machining

Differentiate between conveantial and non traditional machining

Classify different non traditional machining processes

Identify the need for non traditional machining processes

Describe the basic mechanism of material removal in non traditional macdikg WJIM,
EDM, ECMandUSM).

7. ldentify major components of non traditional machine equipment

8. State the working principle of non traditional machine equipment

9. Draw schematically the matraditional machine equipment.

10. Identify the process parameters of non traditional machine

11. Identify the machining characteristics of non traditional machine

12. Analyse the effect of process parameters on material removal rate (MRR)

13. Draw variation in MRR with different process parameters

14. Develop mathematical model relating MRR with abrasatavjachining parameters
15. List three applications of non traditional machine.

16. List three limitations of non traditional machine

oahkwnE

B. Learning Outcome:
Upon completion of the subjedtudents will be able 1o
1. Have aclear idea of difference between contienal machining and non traditional machining
2. Know different non traditional machining processes
3. Know the working principle of non traditional machine equipment.
4. Mechanism of material removal in non traditional machiridagv, WIM, EDM, ECM, USM)

C. Subject Matter:

Unit |
New technologiesAJM, WJM, EDM, ECM, USM: working principle, components of set up, field of
application, Parameters affecting machining characteristics, Material removal mechanism.

Unit Il :
Nano-machining: procesing systems of naAmetric accuracies and smanometric processing
Resolutionsprocessing unit, breaking stress and processing energy densities, Mechanism of materials
processing based on imperfections or defects in materials.

Unit 111 :
Nanamechanical processing of atom clusters and-awistal grain units, Nano positioning system
applicationsof nanetechnology, Energy beam processing of materials

D. List of Practical:
1. To find MRR(Metal Removal Rate)f EDM.
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To Find the MRR of AJM
To find MRR of WIM
To find MRR of ECM
To find MRR of USM

2.
3.
4.
5.

E. Teaching/Learning/Practice Pattern:

Teaching: 50 %
Learning: 30 %
Practice: 20 %

(Teacher is to divide components for T/R/P)

F. Examination Pattern:
1. Theoetical Examination

2. Practical examinatian

G. Reading List:

Books
1. Pandey & Shah, AModern Machining processes?o,
2. Bhattacharya, ANew Technologyo, Institution

3. P.K. Misra, fiNon conventional machining Narosa Publishers

Magazine
1. Manufacturing MakeSpaces.
2. 3D-Printing and the Future Manufacturing.

Journals:
1. International Journal of Machining and Machinability of Materials, ISP
2. Journal of Manufacturing Science and Engineering
3. International Journal of Machine Tools and Manufactuesevier.
4. Journal of Materials Processing Technology. , Elsevier
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