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PREAMBLE

The goal of the workshop was to bring together faculty from the institutions in the local
quality circle in the vicinity of IIT Kanpur. In order to keep discussions and interactions
focussed, facul ty I n t he di &ami gepartnmeets ob f A M
Mechancal Engineering, Civil Engineering, Aerospace Engineering, Production Engineering
etc. were invited to the discsisns. Twenty institutionparticipated in the workshop which
included several NITs, engineering colleges of Universities, State Engineering colleges and
private engineering colleges. The colleges are institutions supported by TEQIP funding, lying
in the regon of Uttar Pradesh, Haryana, Uttaranchal, Chattisgarh alatig Jadavpur
University and Bergal Engineang College, Sibpur The workshop had about sixty
participants from outside, and about twenty facultyembers from IIT Kanpur.
Representatives from MHRD and NPIU also attendedabrkshop. Experts from five 1ITis

Delhi, Hyderabad, Bombay, Madras and Gandhinagar actively participated in the workshop
and provided invaluable advice and guidance.

The twoeday workshop was a first attempt to make faculty, in a broad area of spéioajiza

to come together to discuss the whole spectrum of academic activities at their respective
institutions. Each institution has its own approach to delivery of education, constraints,
experiences, and student group. It was desired to look at the wadieatyg cuiculum,

Ma st er ams angPhD grogramsn entirety and reach some broad consensus on the
minimum content and standard desired for each of these academic programs, across all
institutions in the local quality circle. The desire to enhameality of technical education

can be fulfilled only through an understanding of best prevailing practices and measuring
individual institutional performance with respect to these practices.

The workshop was divided into sessions, with the first day deedicolely to undergraduate
educati on, and the second day d and ifacudiyft ed t o
advancement and researc¢turther, each day was divided into sessions (detailed schedule
attached as Appendix 1) with each session focussing a specific issue. Each session was

initiated by a presentation by a concerned faculty from IIT Kanpur. The presentations
provided the framework within which the ensuing discussions were conducted. This made the
sessions interesting, and the discussions intense. From the detailed discusegwakyery

important points emerged. These are summarized below.

SUMMARY OF OUTCOMES

The key outcomes of the workshop can be summarized under the following heads:



(1) Undergraduate core program

(a) Rigorous training in mathematics, with stress on deptmoikedge along with
breadth. Application (and modelling) should be emphadsiz@®ugh participative
tutorials (engineering faculty conduct tutorials) and additional department specific
modelling courses.

(b) Science courses should help inculcate scientifiptm

(c) Physics should teach fundamentals with a good mix of demonstrative and hands
on experiments.

(d) Humanities and social sciences have to be an integral part of the core program, to
train students on social and economic relevance of technology and tedsisolog
and to make them better citizens.

(e) Quality of faculty in core science and humaniaesl mathematics an aea of
concern in most colleges.

() Need to develop and maintain stafethe-art core laboratories in the areas of
physics, chemistry and even languages.

(2) Engineering Science and Technical Arts courses

(a) Material science, thermodynamics, fluid mechanics, solid mechanics and
dynamic are fundamental to mechanical sciences and should be taught
effectively.

(b) Many institutions have a bias towards thermal science and desigi, has led
to inadequate attention to important courses like dynamics and fluid mechanics.

(c) Fundamentals are oftesacrificed in favour of formuldriven learning leading
to lack of perspective and restricted learning outcome. Examination oriented
learning has to be relinquished in favour of fundamentals based learning.

(d) Simplistic approach to topics has to be aeditl vectors and tensors based
approach should be encouraged.

(e) Laboratories for computing courses, electronics, electrical engineering, material
testing and technical arts (technical drawing and waggpractice) should be
developed and maintained at levels comparable to IITs.

() Examimtionsystem should be review@&djuestioning towards testing of
fundamentals & a quantitative analysis (more probmgnerica).



(3) Departmental core

(a) Some courses need te mandatorily taught to all graduates of a given department
in the engineering science discipline. This should beandatory requirement for
all institutions.

(b) A more focussed meeting of expeefrom specific discipline musie called to
fine-tune the list of mandatory courses, their content, projects, examination
pattern, etc.

(c) Standardized list of laboratory experim& should be developed for TEQIP
institutions (again by an expert group, with the help of the local IIT), along with
laboratory manua) animations and recorded experiments for demonstration.

(d) Technical manpower training and faculty training for handlingdvanced and

basic courses, and laboratory equipment and experiments, should be encouraged

for the TEQIP institutions. 1ITs can provide the desired training.
(e) More varied elective courses need to be offered.
(4) Postgraduate programs:
Masterds program:

(a) The consensus was for a course intensive Magpeograni with sufficient
numberof diverse courss, pitched at a pegraduate level congpable to the best
institutions.A model could be three semesters of cowvsek followedby one
semester of project work, with cgmtent and open assessment.

(b) In caseaninstitutionoptsfor a thesis based Mastemprogram, a thorough review
of the thesis quality is required, througkternal examination by a centralized
pool of experts indentified by TEQIP.

PhD Program

(a) Thesis examination should have more probigdopt norms similar to 1ITs.

(b) Have mandatory courseork for PhD prograni preparing faculty of the future.
We recommend separate smaller meetings to decide upon these mandatory
courses.

General recommendations

(a) Knowledge of mathematidslifferential equation, linear algebra, calculus, vectors
and tensors, etdjas to be strggthened at the Mase tewelsghrough advanced
mathematics course offered hetdepartment.



(b) Research infratructure has to be enhanced with TEQIP support, input from the
faculty and advice of experts (e.g. lITs).

(c) Plagiarism is a concern and should be preagtwith proper education and
checks.

(d) Encourage collaborative research (through joint guidance) with IITs, NITs to
enhance quality of research.

(e) Provide support to pogfraduate students to attend national/international
conferences/workshops/schools.

(f) In order to facilitate teachingf a sufficient numbeof postgraduate courses
the reuisitelevel, faculty from TEQIRnstitutionsshould be encouraged to take
similar courses at lITs/IIS& his will help develogxpetise to handle such
courses at their parent institutions.

(9) In order to encourage scholarship and collaboration, TEQbRId create
scholarships to enabbgight postgraduate students to vidifTs/lISc for a
semester.

(5) Functional constraints.

(a) Streamlingpurchase processesentralized rate contract based purchase, lesser
local impediments through bureaucratic hurdéeg. role of purchase officer or
Director). Enable effective utilization of fund, with a proper external monitoring
mechanism.

(b) Remove superfluous constraints on hiring protessg all degrees in same
branch, NET qualificatiorgrbitraryage constraintge.g. of 35 years at NITs3tc.
Hire aggressively.

(c) Encourage openly advertised and continuous recruitment from variety of
specialization$ gives more diversity to the program.

(d) Follow IIT recruitment norms, and encourage recruitméfaulty with PhD.

(e) Support quality improvement for faculty through TEQIP fellowships,
scholarships, grants for doing PhD/postdoctoratéra/l1Sc.

() Set system in place for support to faculty to have active aobdion withlITs
through vacatiomerm visting faculty positions, sabbatical leave, skierm visits
T all sponsored by TEQIP grant.



(9) Encourage faculty at NITs to get pakictoral experience.

(h) Create knowledge repositoty which each faculty can contribute and which can
be used by faculty as knowledge resource gagarticular, a repository of
coursefiles (curriculum,examinatiorpapers and model solutions) should be made
available foreach course taught at ahizQIP institute.

(i) Encourage writing of tojguality, relevant technical books (even in vernacular
languages) with collaboration of IITESc.

(1) TEQIP sponsorship to faculty and technical rpamver to visit lITs for
knowledge enhancement, learning to use new experimental equipment and
conduct of experiments.

(k) Encourageeasearch through support to presentgoaat internationalational
conferencer attend workshops/schoolacentives for writing articles in reputed
journals

(D Encourage TEQIP institutes to fund seariseries by leading experts in a relevant
subject area. Also facilitate visits of faculty from reputed institutions to give
seminars/shottecture series at TEQIP institutions.

(m) Fundspecialisthatioral conferencgschools/workshopsnder TEQIP umbrella.
(n) Give freedom to faculty to do their workacademic autonomy.

(o) Assocate faculty from IITs through visiting distinguished faculty
positions/chairs/adjunct faculty positions, at the institutions under the TEQIP
umbrella.

The outcomes of the detailed discussions are listed in the next section. The summary broadly
outlines cancrete directions in which effort should be put in order to bring an improvement
guality ofacademics.



DETAILE D REPORT ON CONCLAVE
Day-1: 22" December 2012
Teaching of Physics and Mechanics: Prof. M. Harbola

1 Mechanics brings scientific temper and ameges critical thinking and scientific
thought

1 Mechanics fundamental to scientific progress

1 Connect to everyday examplesmplicitly brings in observation, modelling and is
relevant. Desist from using example probl

1 Why do students find mechanics tougBffess on fundamentals, emphasize use of
freebody diagrams, create interesting and relevant probjeansate good study
material.

1 Create simple (inexpensive) demonstrative experiments for use irratass
1 Encouragaliscussion, even if inconclusive.

9 Concept based approach, and not a simple problem solving exercise (for
examinations).

1 Vector approach is a mystnd all colleges should adopt this approach (unfortunately,
many colleges prefer staying with the scalar apph).

Teaching of Mathematics: Prof. AK Lal
Prof. Lalgave a presentation on this topic with special emphasis on the following points:

1 Essential ore coursecontent ODE, PDE, linear algebra,complex analysis,
probability and statistics
1 Think logically and analytically

Teaching of vector spaces and matrices was taken as an example to highlight the observed
weaknesses in the approach to teaching mathemakiedollowing points were emphasized

1 Generalization of ideasonnections between different coptse

1 Class 12 ideas should be connected and corrected. The students remember the
formulae but are not able to connect the ideas of same or similar coBtegens
think that each concept is independent.

1 Make students to think

Develop scientific temper

1 Neda to present a refined and abstract look at fundamental conaeptbmits,
differentiability, raising curiosity about the next level of mathematics.

=



1 Need tabring in logical thinking, sound mathematical reasoning and hence emphasis
on proofs of fundamenteesults

1 Reimann integration, vector spaces, concepts of linear dependence and independence,
properties of matrix systems, etc should be taught with certain amount ofi rigor
move away from formula based rote learning, which does not require stress on
concepts.

Discussion points emerged after this talk:

1. Students aredalicted to formule

Seriousness for fundamental science courses is not #rmaengst students

3. Connection betwen mathematics and engineeringenicethrough liaison (faculty
from engineeng science aaninterfaceas tutors for the tutorial sessigpre®uld work
better towards the above problem.

4. Some participants felt that emphasis should be givenpphed mathematicsather
than routine mathematics teaching.

5. Thought processf the studets should be tuned.

6. How to build interesof students in mathematies

7. Maths, engineeringciences should be taught parallél continuously, harmoniously
reinforce the connection between mathematics, physics and engineering curriculum.

8. Evaluation strategyhould be changeavith stress not on formubased problem
solving, but on testing understanding of concepts and procedteesrimendation to
universities and institutions

no

Role of materials: Prof. | Manna

Title: Importance of materials scieice and microsructure in materials science
curriculum .

Following were the key points in his presentation.

1 [Initiate the problem and then follow with discussion on how to solve the problem,
i.e. issues of material selection for specific application. Eimh specific
Strength,hardness, creep, stiffness, damping properties.

Questioni how does one design materials to achieve these goals?
Microstructurei application tchardware

Mechanicabehaviourand properties

Tailoring the propertiethrough microstructure

Materialprocessing

1 Classification of materials

= =4 =4 8 A

Discussion points emerged after this talk:

1. Where this course fits well in curriculum? Which Yr/semester? To this question the
participants felt that thesemester when you have done basic physics and chemistry
courses.



2. At present the teaching of this course is on higher side of technical content when the
students have done the pexjuisite courses much earlier and they find it difficult in
revisiting or going back to the concepts form-pequisite courses. Heagcthey find it
difficult to connect the concepts. There should be enough provision for revisiting of
the prerequisite courses.

3. Material science is a must for all mechanical science curriculuas materials will
shape our futur¢édesign new materials f@applications).

4. Laboratory componentae a must for such course(s).

5. The students must be allowed and encouraged to pull different types and materials,

that is, testing/characterization of materials.

Emphasize handsn experimentation to prove concepts.

Augmenting classoom teachingi recorded lectures by specialists, videos of

experiments and their outcomes.

8. Specialized lectures as add on paradigm

N

Introductory core program : Profs. Manoj Harbola and Goutam Deo

Typical template presented and contrastétth what of 1IT Kanpur.Observation about first
three semesters of curriculum:

1. Compactly packedourse$ too much breadth at the cost of depth (no room for

query).
2. Excellent contentbut do they meet the learning objectives?

Questions:
What should thetsdent know at the end of three semesters of core learning?
How important is student feedback?

Discussion:
T Science content of faand 12" grades should also be lookediatontent should act
as an effective precursor of science and technical education
9 Basic sciencés very important IIT Kanpur has even introduced Life Sciences as a
mandatory core course to emphasize its importance as a technology driver.
1 Approaching problemni various areas will nobe difficult with good science
background
Other canponentdike HSS, Techical Art shouldalsobe present
Feedback from the students is to be considered
Content of 11 and 12 calculus as it is repeated irft And 2¢ yeari remove
repetition.
91 Define the desire@re-requiste in a program and then del@ on mandatory content
of science courses
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Math ematics: - Desired learningpy endof 3 semester
1 differential and integral calculus,
1 mathematicamodelling of physical phenomenon and systems
1 transform methods,
1 vectors and tensors,
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ODE and PDE,
Numerical tech/analysis
Complex analysis
Linear algebra
Probability and stadtics

Rigor of the courses

1
1
1
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Booksi need to use good standard books.

Teaching ofmathematic$ need to strengthen this part.

Develop a minimum common curriculum across all instgufer all engineering
studentd Standardized quality issue.

To be taught by mathematifaculty i with desired specializations

Too much stress on modelling will lead to dilution of rigor and hence will not achieve
a major objectivé of developing scietific temper.

General consensus om@aining of conceptswith sufficientexamples

Later in departmeninore emphasis to be given meodelling, which is department
specific

Web based courses usage /NPTEladdon web lectures for on application for
addiional learning for students.

Attendance in clas(80%) a concern. Take measures to increase attendance and make
teaching interesting

Class strengtls highi difficult to pay attention to individual student

Passng requirement is simple (examinatioase simple)i lack of pressure to pay
attention and be regular. Examinations have to become more relevant.

Student to faculty ratitoo highi skewness in this number has to be removed through
good recruitment policies and incentives to facultgally a lectire should have 40
students, and a tutorial class should hav2@Students.

Learning outcomeshould be reviewedrigor versus broad exposure

How to address these problents

Input from MHRD: IITs to produce moregjuality PhDs to take upacademics as
career. These PhDs should find teaching in NITs, State Colleges and other institutions
attractive.

Need to continuously review and refoiimto find lasting solutions to fundamental
issues rather than superficial quittk solutions.

Incentivesto teachers thing extra load,research grants, for TEQIP institutes
academic excellence awards

Ideal facultyto stucentratio should be lesthan 20 for tutorialglass.

Pressure from staohts to make a course simpl@&o{to usevectoial and tenerial
approach)i instructor should not be afraid to fail nperforming students (backing
from institutes?).

Promote academiftreedom to instructors especially in private institutions

State colleges need to more proactively recruit quality faduftystem plagued by a
centralized recruitment system and delays in recruitment.



Importance of Humanities and Social ScienceProf. A Raina

T

1
il

Humanities at IIT Kanpui economics, English, linguistics, psychology, sociology,
philosophy, technical art§ give students a broagerspective of this area and
encourage interest based further learning.

Need to emphasizemportanceof religion (in an increasingly intolerant world)
literature culture, etc.

Skill based engagemeritcommunicate eéctively.

(1) Sensitizing goal Acts as interventiori helps scientists and engineers understand Isocia
and economic implications difieir role in societyCreate aware and responsible citizens

(2) Bridging goal i Acts as a bridge between the two culturesngineering and social
science byddressing the following problems:

E R I R |

Challenge to make good human being

Competitioni not interested in HSS

HSS becomes integrap for successful engees.

Optimal solutionn human sense and not engineesegse

Teaching of humanities is importamtcahence its role should be@enphasized.
Humanities is not only about communication skills but also about social, economic
and philosophical maturity of individuals leading to better personality and hence
better employability.

Technical institutes shadi treat humanities as an integral part of the training of
students, and hence effort to should be made to have quality instruction in these
topics Create engineers who can also solve societal problems.

Discussion onengineering Science and Science Optis for Mech. SciencesProfs. S
Mahesh and Sovan Das

)l
T
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SMD, Fluid Mechanicsand Thermali broadareas of core trainingy mechanical
sciences.

Common mitmum toAE, ME, CEdepartments

(1) Dynamics and statics

(2) Fluid mechanics and thermodynamics

Good course coanti statics is well taught.

Dynamics should be stand alone courgeaching is weak and scalar oriented. Vector
approach has to be strengthened.

Standard text bookshould be adopted develop our own effective text and
video/web resources.

Create repatory of contenti problem sets, expert lectures on specific topics, class
projects, demonstration experiments and hamdsexperience (design of simple
experiments).

Students do not have grasp over fundameritdtsmula and problensolving based
teaching not mub stress on concepts; teacteguality has to be improved.

Further Discussion:-

Course contens good

Student evaluation continuous evaluatiodesired (quiz, projects, assignments)
Standard set and tetxt be adopted effort to create ouown material.

Course content is finguality of teaching to be improved

Paper setting level of difficulty to be increased

agrwnPE



Descriptive type questigrare mord do not effectively test grasp of concepts

Optional questionThe students have to attem#pto 5 questionsout of 81 not a

good model, as student can skip certain portions of the content (incomplete

learning).

8. Sessional activitiedo not judge artying1 abolish them if possiblend introduce
classprojects

9. Give more control to the teacher.

No

1 In Fluid Mechanicsi tensorial approach imissing; first principles are not well
understood

NPTEL Lecturesan be effectively used by the teachers and students as well.
Create TEQIP epository of lecturedaboratory manuals, projects, question bank
Giveformula sheet for UG examination with increased level of examination difficulty
Fluid mechanicsteaching ofconservation laws in integral forimnot all teachers and
institute followingthis form of teaching
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Thermodynamics
1 Several éxt books, vastortent, not populammong students
1 Practical inputs in teaching
1 Mundane way of teaching, emphasis on fundamentals and connection to different
fields of mechanical science missing
1 Effective visual and demonstration aids should be used.

SMD area
1 Dynamics cotent to be strengtheneahdable facultyneededo handle this course
this is one area that needs immediate attention.
1 Tensor algeta is missing in elasticity/ strength of materials/fluid mechanics.
1 Pedagogy affected due to skewed recruitrdatver peple to teach fluid mechanics
and solid mechanics as compared to thermal sciences and design

Web1 based learningi Brihaspati Platform: Prof. YN Singh
1 Need to use wekesources effectively.
9 Brihaspati is opetsource tool for effective courseanagement.
1 Can be used for live wetast of courses.
1 Several attractive features of access control, translation, tracking of attendance, etc.

Experiments:

Important issuest

1. Maintainanceof equipments

2. Availability of manpower

3. Collaborative use offacilitiesi effective use of resources, quantum jump in quality of
research and learning

-Doing experiments essential.

-Fearof experimenmustgo away.

-Presentationf experiment$ honesteportingof datamustbeemphasized.
-Contingencyexpendituresnust be providedfor proper conduct of laboratory courses



-Makeexperimentassimpleaspossibleandascheapaspossibé. Thiswill takeawayfear
of breakingequipmens.

-Involve studentgo setup experiments.

-Makethe students do experiments and min@@emonstrative experiments
-Proces®f buyingmateriali tediusin mostcolleges.

-Ratecontractfor importantmaterialfMHRD canfacilitatethis)

-Lot of work involved.lITs shouldplay arole in designingexperiments.

-lITs can help in training fadty, technical marpower and students in the use of
experimental facilities.

-TEQIP can facilitate sending of technical m@awer and faculty for training in use

of experimental equipmeintbetter use of equipment, purchase of meaningful
experimental equipents intune with the desired learning objectives for the courses.
-Wishlistof standardsetof experimentsmustgo throughrate contractobtained centrally
through NPIU consensushat this is a brilliant ideal

-TEQIP should support maintenance of equipnent also (AMC).

Technical Manpower:

-Lackof availability of good supporting technical magower.
-Trainingof faculty andstaffrequired
-Careerprogressiompath(for retention)

Enhancementof Teachingresources.
Date- 23.12.12

1. Write goodqualitytextbook§ Tobesoldin SouthEastAsia(if nottheworld).

2. Uniformity in the UG curriculum

3. Mobility of faculty member$ faculty members visit other institutions (preferably
lITs, 11Sc) for a shoHeave and get involved in courses astrinctors, tutor or student
take knowledge back to parent institute.

4. Experiencedeacherganteachtheimportantcourses.

5. Prepareateachingguide.Use animations to enhance learnin@EQIP can
coordinate, and IITs can help

6. No differentidteaching loads for professor, Associate Professor, assistant professor,
etc

7. Adopt hierarchyi less structuréMHRD should communicate with AICTE on this)

Desired Credit / Load to students

Science

3 Mathematics courses
2 Physicgheory+ 1 laboratory course
1 Chamistry theory+ 1 laboratory course

Engineering Saencei

Strengthof material

EngneeringMechanicgboth StaticsandDynamicmustbethere)
Fluid Mechanics

Thermodynamics



Strengthof Material.
HSSI 10%~ 4 courses

Thesecoursesshould be commonto all Mechanical Sciencestudents.Tutorial should be
mandatory in the engineering sciencecourses.

Onedeptteachesotherdepartmentfaculty memberslo tutoring.
Teachindoadrotates betweeconcernealepartments.

Technical Arts courses:

Engineering Graphicshould be taught with aid of modern software.
WorkshopPractices workshopsuperntendant shouldbea facilitator + instructor.
Facultyshouldbein chargeof theworkshop.

Mandatory Physical Education, communication skills ourse should be there.

Operation Research and optimization should be also taught at UG level for Mechanical
Scienceqguse NPTEL resources in the absence of options).

DepartmentCore’
10-11 coursesa thorough discussion on the courses to be includékis set is
required with a more focussed group of faculty in individual disciplines
Department Electives
4 coursegcreatea baskef courses) a more thorough discussion on this issue is
required with a more focussed group of faculty from individiigcipline/department

Multidisciplinary Courses
Openelectives from differentdeparinents. Options should be increased and should

be more varied, hence need more faculty.

Library resources

T notuniform.

T sharingof library resourcescrosdgnstitutesthroughe-portalsfor recommendegburnals+
textbook.

-Wirelessinternet acceds all faculty and studeritsiot uniformly available currently

1 Environmental engineering is compulscay most of the institutes as per AICTE
norms

Teaching of Dynamts and Vibrations- Prof. Anindya Chatterjee

Discussion:
1 Not many colleges interested in teaching dynamics and vibrdtisabkject not taught
properly.

1 Faculty from TEQIP institutes will come to [ITK for a semester and learn a course
and appear for examation and gets gpassinggrade. Goes back to parent institute
and teaches the course

Vectorial and tensoal approacthasto be followed.

Access to Mathematica/MapléMatLab for symbolic calculationsinvolved in
dynamics formulations/derivationghis sigrnficantly enhances learning.
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1 Books/notes with good and short descriptions to develtpesld teaching of the
course (for teachers) and the students

Teaching Fluid Mechanics Prof. V Shankar
1 First coursé again the fundamentals are not taught well
1 Differential equation approach, vectorial approach missing.
1 Formula based and problesolving based.
1 Need to strengthen fundamental concepts.

Discussion:

1 Uniform minimumstandard contershould be devised.
M Outcome fom the course to be defined.

M.Tech. Program detail: Prof. CS Upadhyay
Following items were discussed:

M. Tech. Program details

Degree types

Mandatory courses

Communication sKs for PG students

Mechanical engineeringpecialization on offer

Civil engineering Not much available except BESU

E R I R |

Discussion

- Add Thermodynamidsto core ME courses

- AMU T introduced Modeling and Simulation and basic Numerical Analysis (for all
MTechstudents)

- Assignmergtare not thorough need to create standardized assignments

Structural changei

- Department fadty member should teach M.Tech. mathematics courses.

- Shortage of faculty members

- Do not take all courses inaxcount for calculation of CPI.

- Recommend core subject and electives at Master's level.

- Biaseghence skewness of specializations on offiel toinfluential faculty members in

designing Masters program.

- Mathematics must be a core compulsory course for MTech.

- Mathematics content:
Differential equations + introduction to PDEs; Linear algebra; Complex analysis;
Numerical methods; Vectors & tensors

Engineering faculty should be teaching PG mathematics caurses

Design a basket of core coursédesired for atleast TEQIP institutions)
Numerical Analysis and Experimental Methods shoulthieee.



For experiment$ Ideais toconvey the procedure, @ative, hands on, very litle theory (only
need tknow data acquisition, data analysis)

Project component should be there.

Specdlization of M. Tech programs leave the choice to the individual department.

MS by research and.Tech thesis options can beled at apart from existing Mech by
project work

Leave the options to the department / institute on the mode of thesis / project / industry
intemship.

No effective measures of checking Plagiarism is in place

CreateTEQIP repository put everything omhe web(including thesis and reports)
Degree should be revoked, if plagiarism is proven.

i T u-it-m" - Plagiarism Software.

People are not aware of Plagiarism.

Review process should be better

Create repository for intesting andsocietal (relevant)npblems.

Thesis /Project:

1 Mostof the institutes have M Tech progras ourse intensivéupto 13 courses) and
short project evolve benchmark for quality of projects.

91 Possibility of MS by regarchand MTech thesis to be looked gfewer courses,
rigorous thesis/project).

Quality of Thesis/Project:

Pre Evaluationof thesis

Suggestion$o begiven to improvethe quality

No check on plagiarism

Industrial exgrience component to be addedy be ¢ gather data before starting
thesis.

Thesis should bringriginality in the work.

Evaluation-by third person

T
T
T
T
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PhD Programme: Prof. Anindya Chatterjee

1 TEQIP funds forINDESTT journal access

1 Different funds tanstitutes

1 TEQIP postdoc fellowshipi for TEQIP institution faculty to do postoctoral work

at an IT/11Sc.

Cancomdo lITs/ISCund er i s ti TERIP sporseryleave, travel, stay.

Seminars and workshops organized byslllSc can be attend by TEQIP faculty (by

granting leave, TA/DA)

1 Publication before PhD thesis submission not compulsory aswewiay take long
time. However thesepublicatiors help to get thesis reviewdaefore it is sent for
review.

1 Attending conferences in India/abrostibuld be encouraged.



1 National conferencesgnnual workshopfunded by TEQIP irMechanicsand other
specialiations.
1 Visiting professorshiunded by TEQIF e.g. forsabbatical leave

Quality of PhD thesis:

1 Joint guidancé rules governed by parent instie to be followed.

1 Course requirememomponent to be made mandatory.

1 Minimumrequired coursesiust be doe astrainingis requiredin PhD
1 5-6 courses must be made compulsory

Infrastructure Support : Prof. C S Upadhyay

1 Centralisedate contracbasedorocuremeni remove local impediments to purchase,

streamline purchase procedures, reduce hassle in purchase.

Effective utilization of equipment is not happening

Maintenance and equipmettgvelopmenprojectsto begiven to students

Grants for attending conferendedndia andabroad.

Repositoryof question papers as a guide and question bank (with answEEi®

instructors)

1 Course files on specific courses, as a repository, to be used by future instructors as a
guide and also to evaluate the effectiveness of the content delivery.

1 Paper setting by IIT faculties.

= =4 =4 4

Hiring of faculty members:

PhD specializatin should be looked into. Just having a PhD is not enough. This is
necessary to maintain diversity.

MHRD should recommend TEQIP institutes have autonomy in hiring and

have rdling advertisement to continuously hire.

Recommend that faculty needed (with Phios each specialized PG program (Do

not provide quotal) list desired specialization

Have an internal mechanism to recommend number of specialists needed.

Request spreadsheet from departments pétiplelistedby specialization.

Eligibility criteria $ould be relaxed especially for state colleges (NET qualificatsimould
not be mandatojy

Hiring procedure of IIT's should be recommended for TEQIP institutes.
(MHRD should enact this through NIT council AICTE/UGC).

Hiring is recommended for PhD'stiv provisional certificate.
To get hired, current norm is that BTech, MTech, PhDs of the candidate must be in
same branch This should change Allow flexibility (one degree in same branch).



APPENDIX | (Schedule)

TEQIP conclave of Educators
On quality of delivered academics in Mechanical Sciences

Session | Day 1(22 December) Day 2(23 December)
9:00¢ 10:00 | Inauguration Summary of Day 1: Action points
10:00;10:15 | Teading of physics and mechanicBréf. M. | Teaching of dynamics and vibiats ¢ Prof. A.
Harbola) Chatterjee
10:15 10:30 | Discussion on physics for Mech. Sc. Discussion on dynamics for Mech. Sc
10:3;10:45 | Tea Tea
10:4511:00 | Teaching of mathematigsProf.A. La) Teaching of fluitnechanicsRrof. V. Shankar
11:00 11:15 | Discussin on mathematics for Mech. Sc. Discussion on fluid mech. for Mech. Sc.
11:1511:30 | Role of material science (Prof. I. Manna) Summary of Graduate programs at TEQ
institutions
11:30:12:00 | Introductory core prograng Masters Progran: Program structure (course (
Overview of a typical template research intensive);higher mathematics &Il
Roleand rigor of introductory core program; | intro. to computation; TEQIRxpert lectures &
Availability of faculty and lab. Infistructure; part of electives (welesources?) master§)
Pitfalls andmprovements. thesis or project; TEQIPustentship to excellent
students(1 semester at IIT)TEQIP fellowship fqg
PhD at lITs
12:0012:15 | Engineering Science optioga presentation TEQIPTeachers training in speciglicourses
12:1512:45 | Discussion orEngineering Science and Scierf PhD Program:Number and typeof courses;
Options for Mechanical Sciences improvement of doctoral research quali
Essential cours Infra-structure and human through collaborative research (joint guidance
resources for effective teaching. exchange research crediSEQIP studentship fd
doing courses at IIT,s)sharing of resources;
Survey of departmental professional courses| review and examination process, pogdbctoral
training (TERIP postdoctoral fellowships)
12:45-13:15 | Handson training: Training in measuremel Research support at TEQIP institions:
and instrumentation; Laboratory objectives al Infrastructure for researchlibrary facilitiesand
requirements for effective studen| journals (TEQIP repositorygxpert visits (TEQI
participation training of laboratory instructors, distinguished faculty); TEQIP centres of resea
TEQIP scholars conferenegljunct faculty, TEQI
seminar series
13:1513:30 | Importance ofSocial Sciences (Prof. A. Raina] TEQIP thematic workshops
13:3015:00 | LUNCH LUNCH
15:00;15:30 | Enhancement of teaching resources and qual Discussion on faculty admcement: Support fo
for TEQIP institutions- unified curriculum;| conferences, workshopsresearch fellowships
stancardized texts and webesources;| (TEQIP visiting facujtyt [ITs/IISc (longnd short
Repositoryof course fileand question bank. term), joint projects, encourage PhD fron|
premier institutions (TEQIRFaculty fellowship);
support for postdoctoral positionat IITs and 1IS
(TEQIP postdoctoral fellows)
15:30-15:45 | Coffee Talk Webbased learnindrihaspati| Coffee Talk Role of continuum mechanics ar
platform (Prof. YN Singh) constitutive modelling (Prof.Sharma)
15:4516:15 | NPTEL resources: Use and augmentation Conclusiorm action points
16:1516:45 | Should UG project be compulsory?
16:4517:30 | Recommmendations for supporting infr{ Visit to Mechanical
structure in THEQIP institutions: Library Aerospace/Chemical/Civil/Material Engineeri

laboratories, computational facilities, wireleg Labs.
accesstechnical manpowerteaching load.
19:00 Dinner Dinner




APPENDIXII

DISTRIBUTION OF VARIOUS COMPONENTS OF UG PROGRAM

PERCENTAGE CREDIT ALLOCATION AT IIT KANPUR

ABROAEBASED EDUCATION

[tem Broad Area Praposed Percentage

of total credits AMU
1 HSS (excluding Management, Comm Skills etc. ) 10%
2 Science (including electives) 20% 15.4%
3 Engineering Science (E Sc, ESO) 10% 19.3%
4 Technical Arts 5% _
5 Management + PE + Comm Skills + Foreign Language | 5% _
6 Department Core (Mandatory) 25% 46.8%
7 Department Elective 10% 7.3%
8 Open Elective (Room for Minar) 15% 3.6%

UG

TEMPLATE

AT IIT

KANPUR

Table 2. Example template for a four-year programme

Sem Course Sem Course
I MTH101 {Calculus) 3-1-0 11 n MTH102 (Lin Al, ODE,...} 3-1-0 11
CHM102 2-1-0 08 PHY102 {Mechanics) 3-1-0 11
PHY101/CHM101 (Lab) CHM101/PHY101 (Lab) 0-0-3 03
[TA101 (Engg. Graphics)+ 0-0-3 03 [T4101 {Engg. Graphics)+ [2-0-2 + [08 +
LIF101 (Life Sciences))/ [2-0-2+ |[08+ LIF101 (Life Sciences)]lf 2-0-0]f 06)/
ESC101 (Computing) 2-0-01/ | o8]/ ESC101 (Computing) 313 14
ENG112/H55-1 313 14 HS5-2 (Level 1) 3-1-3 14
* PE101 310 1 * PE102 0-0-3 o3
0-0-3 03
TA101 & LIF101 alternate with TA101 & LUF101 alternate 56
ESCI01 50 with ESC101
L1} PHY201 3-1-0 11 I\ 50-3 3-1-0 11
[ESC102 (Electronics)/ [3-1-3/ |[14/ [ESC102 (Electronics)f [3-1-3/ [14/
ES0-1/50-1] 3-1-0] | 11] E50-1/50-1] 3-1-0] 11]
ESO-2/50-2 310 11 H55-3 (Level 2)/ DEPT 3-0-0 e
DEPT 3-0-0 o9 DEPT 300 o9
TA201 (MME)/TA102(Mech) 103 06 OE-1/ DEPT 3-0-0 o9
** Composition (Web based) 0-0-2 0z TAL102 (Mech)/TA201 (MME) | 1-0-3 06
53/ 55/
50 58
v ESO-3 31-0 11 Vi DEPT f OE-1 300 o9
DEPT 3-0-0 ] DIEPT / HSS-3 (Level 2) 3-0-0 o9
DEPT 300 ] DEPT 3-0-0 1]
H55-4 (Level 2) / DEPT 3-0-0 03 DEPT 3-0-0 2]
UGP1 {Optional) 004 |04 [uGP2/ [0-0-9/ [0g/
OE-2 / DEPT 300 |09 OE/DE] 3-0-0] 09]
** Comm Skills {Deptt) 0-0-2 02 OE-3 / DEPT 3-0-0 o9
a9/ 54
53
Vi OE-4/DE-1 300 09 i DEPT f OE-3 3-0-0 e
DEPT [ HS5-4 (Level 2) 3-0-0 |09 DE-1/ OE-4 3-0-0 09
DEPT / OE-2 3-0-0 ] DIE-2 / H55-5 (Level 2) 3-0-0 o9
HS5-5 (Level 2) / DE-2 300 ] CE-5 3-0-0 1]
[UGP3/ [o-0-9/ |[og/ OE-6 3-0-0 09
OF/DE] 3-0-0] | 09] UGP4 (Extra credits) 0-0-2 09
45 a5/
54




APPENDIXIII

GOALS OF AN ACADEMIC PROGRAMIso ABE norms for 2012014

A STUDENT: Evaluate student for success in attaining learning objectives
A PROGRAM OBJECTIVES: Stated program objectives with regular review
A STUDENT OUTCOMES:

U Ability to apply knowledge of mathematics, science and engineering;

U0 Conduct experiments and analyze data;

U Design a component, system or process to meet desired needs within given
feasibility constraints;

U Function on teams;

U Ability to identify, model and solve engineering problems
i Communicate effectively;

U Have good social skills and professional ethics;

U Be aresponsible citizen

DESIRED STRUCTURE OF UNDERGRADUATE PROGRAM
A 1 year of college mathematics and basic sciences relevant to program

A 1.5 years of engineering sciences and engineering design roots in basic
mathematics and science but carry knowledge further to creative applications.

- Bridge between mathematics, science and engineering practice.

A General education component complementing technit@ontent and consistent
with program and institute objectives.

A Culmination of engineering training with a major design exercise, using the
tools and knowledge gained.

FACULTY 1

1 Should have competency to cover all major areas of program;



1 Numbers shouldbe sufficient to have good studentaculty interaction;

1 Should have sufficient qualification to demonstrate authority over subject being
taught;

1 Have vision to implement effective processes and improve program and learning
outcomes;

1 Should have diverseébackground, experience and training.

DESIRED STRUCTURE OF UNDERGRADUATE PROGRAM
A FACILITIES:

C Classrooms, offices, labs and associated equipments must be adequate to
support the attainment of student outcomes and to provide the atmosphere
conducive for learning

C Modern tools, equipments, computing resources and labs must be
available, accessible, systematically maintained and upgraded

C Students must be provided appropriate guidance regarding the use of
tools, equipment, computing resources and labs avalble for the program

C Library and the computing and information infrastructure must be
adequate to support the scholarly and professional activities of the students and
faculty.

A INSTITUTIONAL SUPPORT:

C To ensure the quality and continuity of the program

C Resources, financial support and staff must be provided
C

Resources must be sufficient to acquire, maintain and operate
infrastructure, facilities and equipment appropriate for the program.

DESIRED STRUCTURE OF POSTGRADUATE PROGRAM

A OBJECTIVE: Program must develop, publish and periodically review
educational objectives and student outcomes

A CRITERIA:
o Fulfillment of the baccalaureate level general criteria;

o Fulfillment of program criteria appropriate to the masters level specialization
area,



o 1 academc year of study beyond the baccalaureate level

A OUTCOME: Graduates have an ability to apply masters level knowledge in a
specialized area of engineering related to the program area

Masters in Mechanical Sciences

Apply knowledge of differential equations mathematics and calculus based physics and
chemistry; apply knowledge of several suareas of mechanical sciences; conduct
experiments, analyze and interpret data to design components or process or systems.



APPENDIX IV

CONTENT OF MATMATICS AND PHYSICS TAUGHT AT TEQIP INSTITUTIONS

Mathematics
|
I
| T |

Mathematics Mathematics Mathematics

These three courses (mathematich &I1) are covered ins1, 2"d and 3¢
semester respectively.
Note- Some colleges also take fourth mathematics course in fourth semester

Physics

Physics | ‘ Physics |l

Physics | & Il are covered in semester 1 and 2 respectively
Note - Some college take single physics course
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Mathematicsl

Most Common topics covered are

Functions of One Real Variable.
Functions of Several Real Variables.
Vector Calculus.

Applications of Differentiation.

Multiple Integrals and their Applications.
Partial Differentiation & its Applications.
Infinite series

Complex Numbers

Optimization

Vector Calculus is part of mathematics Il in NC collegagd & NIT Raipur.

Infinite series is part of mathematics Il in GB pant and mathematics Ill in
Jadavpur university & Guru Jambeshwar university.

Most Common Books

Advanced Engineering MathematicsKieyszig

Higher Engineering Mathematics : BS%ewal

Engineering Mathematics Pdrt S.SSastry

Differential and Integral Calculu®iskunoy

Advanced Engineering Mathematics : R.K. JairSaRK.lyengar
Advanced=ngg Mathematics : Michael D. Greenberg



Mathematicsil|

A Most Common topics covered are

[ eI e ent i et S en i et i e

> >

Series Solutions and Special Functions
Matrices and Linear Algebra

Ordinary Differential Equations & its Applications
Partial Differential Equations

Modeling and Boundaryalue Problems

Laplace transforms and its applications

Fourier series and Fourier transforms

Laplace transforms and its applications is part of mathematios Faculty
of Engineering and Technology, Jadavpur university Kolkata.

Fourier series and Fourier transforms is part of mathematics GLinu
Jambeshwar university of SC & Tech Hissar and UIET, Kurukshetra
University.

Most Common Books

R. K. Jain & S. R. Ilgengar, Advanced Engineering Mathematiddarosa
Publishing House, 2002.

ErwinKreyszig Advanced Engineering Mathematics, John Wiley & Sons
8th Edition.

U AdvancedeEngg Mathematics FKreyszig

| e e

cC C

HigherEngg Mathematics B.SGrewal

Dennis GZill& Michael R. Cullen; Advanced Engineering Mathematics,
Jones & Bartlett Publishers'@Edition.

Differential Equationg H.T.HPiaggio

Elements of Partial Differential EquationsN.Sneddon

Advanced=ngg Mathematicsg Michael D. Greenberg.

Ramand . ®+®dX a1 AIKSNI 9y IAYSSHIRyYy 3 al



Physics |

A Most Common topics covered are

| ot ent en-EN et et et ni

Modern Physics

Quantum Mechanics

Band Theory Of Solids

Free Electron Theory

Super Conductivity
Photoconductivity andPhotovoltaics
Crystal Structure:

No University Covers Mechanics part in any physics Course.

Most Common Books

Introduction to Solid State Physics (VII EdCharleKittel (John Wiley).

U Quantum Mechanicg Powell andCrasemanrfOxford & IBH)

Fundamentals of Solid State Phygjd®.S.Saxen&.C.Guptand
P.N.SaxenéPragatiPrakashah

Faculty of engineering and technologyglavpuruniversitykolkataand
GobindBallabhPant Engineering CollegeauriGarhwaldo not offer
physics Il course



PHYSICS I AT IIT
KANPUR MECHANICS

ABEYOND I2GRADE
PHYSICS

ASTRENGTHEN
SCIENTIFIC
FOUNDATION

AINCULCATE SCIENTI
TEMPERAMENT AND
THOUGHT PROCESS

ADEMONSTRATIVE
EXPERIMENTS

AEXTAN
INTRODUCTION TO
MECHANIGS
KLEPPNER AND
KOLENKOW

PHYSICS Il AT IIT KANPUR

AELECTRODYNAMICS
BOOKG9[ 9/ ¢wh5, b! a

GRIFFITHS

AADDITIONAL MODULES ON WAVE
MECHANICS AND RELATIVITY

AADDITIONAL PHYSICS LABORAT(

COURSE

Suggested

S.
Topic pnumber of
No.
lectures

. Transformation of Scalars and Vectors under Rotation Transformation, 2

Form Invariance of Newton’s Second Law, Forces in Nature

Solving Newton’s Equations of Motion in Polar Coordinates for 6
2 | problems including Censtraint and Friction, extension to Cylindrical and

Spherical Coordinates
3 Potential Energy Function, F=-Grad V, Conservative and Non- 3

Conservative Forces

Central Forces, Conservation of Angular Momentum, Centrifugal Term 3
4 | and Effective Potential Energy, Energy Equation and Energy Diagrams,

FIC | Eitiptical, Parabolic, and Hyperbolic Orbits, Satellite Meneuvers

Harmonic Oscillator, Damped Harmonic Motion, Forced Oscillations 5
5 | and Resonance, inclusion of Nonlinear Force and Chaotic Motion, Phase-

Space Description
P Non-Inertial Frames of Reference, Principle of Equivalence, Centrifugal 3

and Coriolis Forces, Weather Systems, Foucault Pendulum

Angular Momentum and Torque, Rigid Body Dynamics, Degrees of 8
7 | Freedom, Angular Velocity Vector, Moment of Inertia Tensor, Principal

Axes, Torque-Free Precession, Gyroscopes, Euler’s Equations

Special Theory of Relativity, Michelson-Morley Experiment, Postulates, 10
g Derivation of Lorentz Transformation, Concept of Simultaneity, Length

Contraction, Time Dilation, Velocity Addition, Relativistic Dynamics,

Energy-Momentum Conservation in Collisions, Energy-Mass Relation

Total number of lectures 40

Approximate lecture-wise break-up (lecture duration : 50 minutes)

Topic

Approximate number of

lectures

Vactor calculus

Electrostatic with full use of vector calculus —
calculation of electric fields, electrostatic
potential and Laplace’s equation and
Enicf.lerfsséf its solution; Method of images;
Energy in electrostatics

8

Introduction to multipole expansion, Dipole
moment of a charge distribution, potential
| and field of a dipole, force and torque on a
- dipole in an electric field; Electrostatics in a
medium, Displacement vector and boundary
conditions, linear dielectrics, force on a
dielectric

R Yiiagnetostatics with full use of vector
calculus, introduction to vector potential

Current densities, Lorentz force law, force
and torque on a magnetic dipole in a
magnetic field Magnetostatics in a medium,
Magnetization, bound currents, magnetic
field H, Boundary conditions on B and H,
magnetic susceptibility, ferro para and

diamagnetism

Faraday’s law, energy in magnetic field;
displacement current; fields produced by
time-dependent electric and magnetic fields

within quasi-static approximation

Maxwell's equations in vacuum and
conducting and non-conducting medium,
energy in an electromagnetic field, Poynting
vector, plane electromagnetic waves and
polarization; Reflection and refraction of
electromagnetic waves from a boundary,
Brewster's angle, total internal reflection etc.

Total number of lectures




APPENDIXI

Engineering Science
CORE COURSES

For Mechanical Sciences (Mechanical, Civil, Aerospac
Production)

Dynamics and Solid Mechanics
- Engineering Mechanics: Statics
- Engineering Mechanics: Dynamics
- Strength of Materials
- Vibrations

Fluid and Thermal Sciences:
- Fluid Mechanics
- Thermodynamics

CORE COURSES

!

! ! l

FLUID MECHANICS THERMODYNAMIC:

! |

JSTATICS ALUID STATICS ﬁ/’gs'c CoggEPTS o
JOYNAMICS AFLUID DYNAMICS | | 2VOREMASS HEAT
ASOLID MECHANICS | AFLUID KINEMATICS| | ArHERMODYNAMIC LAWS
AENERGY METHODS | A/ISCOUS FLOWS JPURE SUBSTANCES
ELASTICITY AURBULENT FLOWS | ANTROPY & ENTHALPY
AAILURE THEORIES | BOUNDARY LAYER| |AHERMODYNAMIC RELATIONS

A/IBRATIONS JAFLUID MACHINERY| | ATHERMODYNAMIC CYCLE

SMD

92)

uJ




CORE MECHANICS SEMESVIBE COURSE
DISTRIBUTION

SEMESTERTOR 2P
Most recommended booksShames,
- Crandall & Dahl
- Beer and Johnson

AUNITS AND DIMENSIONS VECTOR ALGEBRA.
AORCE VECTORS AND FREEBODY DIAGRAMS
AQUILIBRIUKBTATIC AND DYNAMIC
ASTRUCTURAL ANALYRISSSES,FRAMES etc
ACENTROID,CENTRE/ASS, MOMENTFINERTIA
PARALLEANDPERPENDICULARISTHEOREMS

AROTATION OF RIGID BODIES,ANGULAR MOMENTUM .
AQUATIONS OF MOTICONRANSLATION AND
ROTATION

A-ORCE AND ACCELERATION, WORK AND ENERGY.
ATHREE DIMENSIONAL KINEMATICS OF RIGID BODY

ENGINEERING MECHANITATICS AND DYNAMICS

A 2dz2NES A 4BASIE MIECNENRCAL BENGINEERINGA Y Y2 &l 27
Universities.

Mrerequisite for many courses like Strength of Materials and Dynamics o
Machines.

At is found thatUnits and Dimensions ,Vector Algebra, Free Body Diagaaen
not included or given importance in many universities in their curriculum.

KClassical books weret followed in majority of colleges.




ELASTICITY

FLUID MECHANIC}

COURSE CONTENTS

Offered in 4 Semester as an advanced core course.

AEQUILIBRIUM EQUATIONS

MAPLANE STRESS AND PLANE STRAIN
ACOMPATIBILITY EQUATIONS

MIRY STRESS FUNCTION

Al'Lb¢ 9b!be¢Q{ twLb/Lt[9
ATORSION

AVARPINGOPEN THIN WALLED SECTIONS ,CLOSED THIN
WALLED SECTIONS.
/BIDIRECTIONAL BENDING
ASHEAR FLOWS

AELASTIC BUCKLING

COURSE CONTENTS

ALUID STATICSas Laws, Surface Tension, Pressure
,Manometers,Streamlines,vorticity and circulation.

ALUID DYNAMIGSdzfE SNXQ& | yR . SNy 2dzZ £ A Q
ALUID KINEMATICRotational and Irrotational flows, Steady and
dzyaGSIFRe Ff2gax [FANIYIALY | YR

Transportation theorem. Source ,sink and vortex. Superposition of
flows.

A/ISCOUS FLOWBscous flows,Navier stokes Equations, Pipe Flow

/BOUNDARY LAYER THEORY & y NdinfRe® urbulent flows,
Boundary layer growth.

Most recommended books authored by 1) Munson,Okiishi
2) K.L.Kumar
Fluid Machinery books authored by 1) Som and Biswas.



COURSE CONTENTS

AOPEN AND CLOSED SYSTEMS.

ANTENSIVE AND EXTENSIVE PROPERTIES
MSTATE ,PATH,PROCESS AND CYCLE.

AGAS LAWS, ENTHALPY AND ENTROPY.
AVORK AND HEAT TRANSFER.

A AWS OF THERMODYNAMICS

AREVERSIBLE AND IRREVERSIBLE PROCESS
AHERMODYNAMIC CYGRESYTON,CARNOT etc
AHERMODYNAMIC RELATHONSVELL RELATIONS,GIBBS FUNEITIPN
APURE SUBSTANCE,PHASE TRANSFORMATIONS.

)]
O
=
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Most recommended books authored by: 1)Roger, GFC & Mayhew
2) Younis Cengel
3)Nag P.K.
4) Rajput R.K.

Engineering Science
CORE COURSES

For Mechanical Sciences (Mechanical, Civil, Aerospac
Production)

Dynamics and Solid Mechanics
- Engineering Mechanics: Statics

- Engineering Mechanics: Dynamics
- Strength of Materials
- Vibrations

Fluid and Thermal Sciences:
- Fluid Mechanics
- Thermodynamics




Summary

Course contents look fine! In fact, very good.
Textbooks appear standard.
Yet, majority of students, in our experience, do not have grasp over fundamentals.
For example
KAannot draw a proper free body diagram
KAannot derive equations for a simple pendulum
Aveak in deriving governing differential equations for conservation of
mass, momentum and energy for simple systepheams,

one-dimensional flow, heat conduction.

So where is the problem?
What are the solutions?



APPENDIXII (Experimental courses)

FLUID MECHANICS

Course content: Introduction; Reynolds Transport Theorem; Integral form of continuity,
momentum and energy equations; Eulerian and Lagrangian view-points; Constitutive relations;
Navier Stokes equations; Exact solutions; Potential flow; Boundary layer theory; Separation and
drag; Turbulent flow: Reynolds averaged equations; Turbulent flows in pipes and channels;

compressible flows

Laboratory sessions:

Sessions Name of the experiment

1 Flow visualization around streamlined and bluff objects (including multimedia
resources)

2 Measurement of viscosity of liquids and gases

3 Force acting on a circular cylinder placed in cross-flow

4 Probes and transducers - pitot static tube, 5-hole probe, manometers, hotwire
anemometer, Wind tunnels (This material is to be covered in a one hour lecture.)

5 Measurement of velocity and velocity fluctuations in a turbulent mixing layer

6 Boundary-layer flow over a flat plate (laminar and turbulent)

Total number of laboratory sessions: 6

Module 1l

<About 10 experiments + 1 High speed aerodynamics expt.>

A Basic experiments with different sensors
i Calibration
i Error analysis
i Signal conditioning
T Specific measurements

Material characterization
Flow visualization
3-4 experiments in each specialization

A 3> I I

Load cell calibration, bending of beams, shear centre, torsion, UTM (static tasés)light flow
visualization, smoke flow visualizatidiilishawflow visualization, hot wire anemometry
(calibration + test), calibration of loapeed tunnel, flow past circular cylindexalibration and use
of pressure sensors (steady & unsteady), thermocouple+ flame temp. measureBohiltrent
shadowgraphymeasurement of M for pressure, pressure and moment measurement >



Experiments Categorization

! ! l

Handson Demonstrative Systemlevel

AStandardLabExp  ASpecializedExp

AworkshopExp AComponentgWorkshop)
AResearctExp

AFieldexperiments(civil)
Aindustry (mech eg. boiler)

Experiments: Issues

AL evelof supportfor lab. Equipment
A purchase,
A maintenance,
A upgradation,
ASpace

ATinkeringlabs: Freedomto students

AStandardizationof tests:
Aquality and reliability of data



Experiments: Training

ATrainingof manpower.

AFaculty

AL abstaff

Aworkshopstaff
ATrainingfor:

Anew equipments,

Aspecializedorocesses
Awaysof Training

Ain-house

AOutsidethe institute

AExpertsvisiting the institute

ASupportfor Training

Experiments: Summary of the Institutes

AStandardexperiments
AMostly practical/lab sessionsare held
AStandardreport writing

AA few electivesin measurementsand instrumentations



APPENDIXIII (Distribution of academitoad for TEQIP institutions)

Item Civil Engineering | Mechanical Engineering

No. of UG Students 60x4¢ 100x4 60x4¢ 130x4

Humanities Courses (%) 5¢8 4-10

Science Courses (%) 13-16 13-35

Departmental Courses (%) 77¢82 58-83
Dept. Core Electives (%) 8.5¢10.25 3.6-8
B. Tech. Project Yes Yes

No. of M. Tech.Students 18¢ 30 18-42
No. of Specializations 3¢5 3-6
No. of Courses #H# 11-13

Thesis/Project Duration 1 year 1 year

ltem Civil Engineering | Mechanical Engineering

No. of PhD Students 2¢56 2¢13
No. of Specializations 1¢5 1¢6*
No. of Courses (Mandatory) - 2*

No. of Publications (last 5 yrs 11¢ 39 32-65
Faculty Strength 16¢ 26 8-36
Student Faculty Ratio 16¢ 19 16-32
Faculty with PhD (%) 16-73 9-70

Faculty with Postdoc 8-12 4-7

Experience
* AMU

DeenbandhuChhotuRamuUniversityof Sci Tech and AMU offers 13 coursesfor M.Tech (Mech)
NC Collegeof Engghas1 post docfaculty out of 25in Mechanical AMU has2 post-doc faculties
BTKIThasno faculty with PhDin Civil



APPENDIX IX

MECHANICAL AND CIVIL ENGINEERING TEMPLATES AT IIT KANPUR

UG TEMPLATE FOR ESO Courses:

MECHANICAL ENGINEERING ESO202: Thermodynamicd-8-11
2. ESO204: Mechanics of Solids@11

3. ES0210: Introduction to Electrical Engineeriig0311
SO Courses:

1. MTH203 Mathematics IPDE+Compleknalysis) 3-0-11
Compulsory Dept. Courses:

1. ES0206: Engineering Dynamids(®8

2. ME222: Nature and Properties of Materiai§-2-7

3. ME231: Fluid Mechanics020-10

4. ME251: Engineering Design and Graphid®5b

5. ME301: Energy Systems0-32-10

6. ME321: Advanced Mechanics of Solids127

7. ME341: Heat and Mass Transfed-3-10

8. ME351: Design of Machine Elemeni3-2-8

9. ME352: Theory of Machines and Mechanisnis127
10. ME354: Vibration and Controid31-10

11. ME361: Manufacturing Technolog¥3-10

12. ME401: Energy Systems-0-0-6

13. ME461: Manufacturing System$-8-9

14. UGP2: ME451 Project-0®-9

15. UGP3: ME452 Project 10®%-6

TEMPLATE FOR CIVIL ENGINEERING AT IIT KANPUR

L-T-P-A Credits Title Number

3-0-3-0 12EnvironmentaRQualityand Pollution CE211

3-0-2-0 11 Civil Engineering Materials CE242

2-0-2-0 08 Engineering Hydraulics CE262

3-0-0-0 09 StructuraAnalysisCE272

2-0-2-0 08 Engineering Geosciences CE321

3-0-2-0 11GeoinformaticaCE331

2-0-2-0 08SoilMechanicsCE351

2-0-1-0 07 Foundation Design CE352

2-0-0-0 06 Engineering Hydrology CE361

2-0-0-0 06 Design of Steel Structures CE371

2-0-0-0 06 Design of Reinforced Concrete Structures CE372
3-0-0-0 09 Introduction to Transportation Engineering CE382

2-0-0-0 06 Construction Management CE 441



Electives in Basket A

A minimum 22 credits is required from this basket.

L-T-P-A Credits Title Number

3-0-2-0 11 Water Supply and Wastewater Disposal System CE 412
3-0-0-2 11 Application of Geotechnical Engineering CE 451
3-1-0-0 11 Hydraulic and Hydrologic Design CE 462

3-0-0-2 11 Special Topics in Structural Design CE 471

3-0-0-2 11 TransportatioifracilitiesDesign CE 481

3.6 Electives in Basket B

No Minimum credit requirement from this basket. At least two courses in addition
the UG Research | and Il will be made available to the students every semester.
L-T-P-A Credits Title Number

3-0-0-0 09 Physical and Environmental Geology CE 422

3-0-0-0 09 Advanced Measurement Techniques CE 431

3-0-0-0 09 Civil Engineering Systems Analysis CE 642A

0-0-0-9 09 UG Research | CE 491

0-0-0-9 09 UG Research Il CE 492

Other PG Courses: as available from time to time.

3.7 Optional and Extra Credit Courses

L-T-P-A Credits Title Number

0-0-4-0 04 Survey and Geology Camp (Optional) CE 332

0-0-0-9 09 UG Research Il (Extra Credits) CE 493



APPENDIX X ( Mandatargpurses for B. Tech in mechanical and civil
engineering)

Below is a list of 30 Civil Engineering Courses. Please choose TEN most important courses (in your
view) and rank them in order of preferences (1=most important, 10=least important)

SI. No | Course Tile Rank
1 Surveying

2 Civil Engineering Materials

3 Environmental Quality and Pollution

4 Engineering Hydraulics

5 Soil Mechanics

6 Theory of Structures

7 Design of Structures

8 Foundation Engineering

9 Transport Engineering

10 ConcreteTechnology

11 Environmental Engineering

12 Water Resources Engineering

13 Project Planning and Management

14 Construction Technology

15 Geotechnical Investigations and Practices
16 Rock Engineering

17 Pavement Engineering

18 Bridge Enginedng

19 Irrigation Water Management, Drainage & Flood Control
20 Unit Operation & Process for Water Quality Control
21 Remote Sensing

22 Model Analysis for Structures

23 Earth & Earth Retaining Structures

24 Traffic Engineering & Management

25 Hydraulic Structures

26 Industrial Pollution and Control

27 Analysis and Design of Offshore Structures
28 Seismology & Earthquake Engineering

29 Geoinformatics

30 River Engineering

31 Dynamics and Vibrations




Below is a list of 30 Mechamal Engineering Courses. Please choose TEN most important courses (in
your view) and rank them in order of preferences (1=most important, 10=least important)

Sl. No | Course Title Rank
1 Heat and Mass Transfer

2 Advanced Mechanics of Solfdikeory of Esticity
3 Theory of Machines & Mechanisms

4 Manufacturing Technology

5 Energy Systems

6 Fluid Machines

7 Control Theory

8 Automation

9 Finite Element Analysis

10 Computational Fluid Dynamics

11 Industrial Engineering

12 Design of Maclme Elements

13 Operations Research

14 Machining Science

15 Theory of Vibration

16 Machine Drawing (including AUTOCAD)

17 Mechanical Measurement & Instrumentation
18 Robotics

19 Numerical Methods

20 Machine Tools and Metal Cutting

21 Steamand Gas Turbines

22 Refrigeration and Air Conditioning

23 Tribology

24 Computer Aided Design

25 Nontraditional Manufacturing and Narbechnology
26 Materials Science

27 Experimental Stress and Analysis

28 Industrial Engineering

29 Internal Combustion Engines

30 Computer Aided Manufacturing

31 Rigid body dynamics

REPORT OF SURVEY:

Course survey and the 10 most preferred courses are highlighted with larger, bold and blue colored fonts. Some
important points are
mentioned below.



1. Pa@ one is for Mechanical Engineering Courses. It had total of 32 entries among which two were discarded.
2. Page two is for Civil Engineering Courses. It had a total of 5 entries.

3. In the survey, it was asked to choose 10 courses and rank them frdid (ILtonost preferred, 10=least
preferred).

4. While compiling, anytime a course did not get a preference a large number (=30 in this case) was assigned to
the course.

5. The scores were then averaged and then sorted in ascending order. So, 10 lowestrsggourses are
the most preferred ones

6. Sl. No. in the left mostolumncorresponds to the Sl. No. of the courses listed in the documents circulated
while conducting the survey.

Course Survey for Mechanical Engineering

Sl. |Course Title Average
No Score
i|Heat and Mass Transfer 6.93103
Theory of Machines and
3|Mechanisms 8.58621
4|Manufacturing Technology 13.3103
2]|Advanced Mechanics of Solids 13.3448
29|Internal Combustion Engines 14.931
26|Materials Science 15.3448
6|Fluid Machines 15.4138
12|Design of Machine Elements 16.5517
Machine Drawing (including
16|AUTOCAD) 17.6207
22|Refrigeration and Air Conditioning| 18.6207
15|Theory of Vibrations 19.8276
19|Numerical Methods 21.2414
21|Steam and Gas Turbines 21.8276
5|Energy Systems 23.1379
11|Industrial Engineering 23.8276
Mechanical Measurement and
17]Instrumentation 23.9655
24|Computer Aided Design 24.2069
30|Computer Aided Manufacturing 24.6207
9|Finite Element Analysis 25.1724
20|Machine Tools and Metal Cutting 25.2069
10|Computational Fluid Dynamics 25.4828
7|Control Theory 25.9655
28|Industrial Engineering 26.7241
13|Operations Research 26.7931
18|Robotics 27.8621
Nontradional Manufacturing and Nano-
25|Technology 28.4483
14|Machining Science 28.5862
23| Tribology 29.3103
8|Automation 30
27|Experimental Stress Analysis 30

Number of entries = 30






