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Following members attended the meeting

1. | Dean Academics Dr. Venkatesh H Chembrolu

2. | Associate Dean (Courses) Dr. P Anil Kishan

3. | Associate Dean (Research) Dr. Maheshreddy Gade

4. | Nominee-1: School of Civil and Environmental Engineering Dr. Sandip Kumar Saha

5. | Nominee-2: School of Mechanical and Materials Engineering Dr. Deepak Sachan

6. | Nominee-2: School of Chemical Sciences Dr. Garima Agrawal

7. | Nominee-1: Schoo! of Biosciences and Bioengineering Dr. Sumit Murab

8. | Nominee-2: School of Biosciences and Bioengineering Dr. Kasturi Prasad

9. | Nominee-1: School of Physical Sciences Dr. Arko Roy

10. | Nominee-2: School of Mathematical and Statistical Sciences Dr. Syed Abbas

11. | Nominee-2: IKSHMA Dr. Sumit Murab

12, | Nominee-1: School of Humanities & Social Sciences Dr. Neethi Vadakkan Alexander

13. | Nominee-2: Centre of Al and Robotics Dr. Jagadeesh

14. | Nominee-2: Centre of Human Computer Interaction (HCI) Dr. Deepak Sachan

15. | Nominee-1: School of Management (SoM) Dr. Puran Singh, MBA

16. | Nominee-2: School of Management(SoM) Dr. Ashish Bollimbala, IMBA

17. | CnP Advisor Dr. Kala Venkata Uday

18. | Deputy Registrar (Academics): Secretary Mr. Suresh Rohilla

19. | Academic Affairs Secretary Mr. Vishnu

20. | PG Academic Secretary Ms. Anugraha

21. | Research Affairs Secretary Mr. Santu Shit

Following members could not attend the meeting
SL No. Name

1. | Chairman Senate Library Committee Prof. Anjan Kumar Swain Member

2. | Nominee-1: School of Computing and | Dr. Samar Member
Electrical Engineering _

3. | Nominee-2: School of Computing and | Dr. Gopi Shrikanth Reddy Member
Electrical Engineering

4. | Nominee-2:  School of Civil and | Dr. Vivek Gupta Member
Environmental Engineering

5. | Nominee-1: School of Mechanical and | Dr. Gaurav Bhutani Member
Materials Engineering

6. | Nominee-1: School of Chemical Sciences Dr. Bhaskar Mondal Member

7. | Nominee-2: School of Physical Sciences Dr. Harsh Soni Member

8. | Nominee-1: School of Mathematical and | Dr. Rajendra K Ray Member
Statistical Sciences

9. | Nominee-1: IKSHMA Prof. Aniruddha Chakraborty Member

10. | Nominee-2: School of Humanities & Social | Dr. Ramna Thakur Member
Sciences




11. | Nominee-1: Centre of Human Computer | Dr. Dinesh Singh Member
Interaction (HCI)

12. | Nominee-1: Centre of Al and Robotics Dr. Narendra Dhar Member

13. | Industry Member — 1 Dr. Nadeem Akhtar Member

Special Invitee

SL No. | Name
1 Dr. Harshad Kulkamni Asst. Prof., SCENE
% Dr. Ekta Makhija Asst. Prof., SBB
3 Dr. Prateek Vishnoi Asst. Prof., SCEE
4 Dr. Amit Pawar Assoc. Prof., SCS
5 Dr. Arnav Bhavsar Prof. , SCEE
6 Dr. Kharerin Hungyo Asst. Prof., SBB
7 Dr. Bindu Radhamany Prof. , SPS
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PART-A

(Issues discussed by the Board of Academics when the Student Members were present)

Confirmation of the minutes of 59™ meeting of the Board of Academics:
The minutes of the 59™ meeting of the Board of Academics held on 16 April, 2025 were confirmed.
To consider new courses from SCS:

Nominee from SCS presented the proposal for new courses from SCS. After due deliberations, the BoA
approved the following courses and the same shall be reported to the Senate:

Sr. No. | Existing Course Name Credits Remarks
Course No.
1. | CY-545 Reagents in Organic Synthesis - CY-645 is
discontinued
2. | DP-401P Research Literature Presentation 1 0-0-2-1 =
3. | DP-402P Research Literature Presentation IT 0-0-2-1 -

The approved proposal is placed as Annexure — A

To consider new courses from SMME:

Nominee, SMME presented the proposal for new courses from SMME. Afier due deliberations, the BoA
approved the following courses and the same shall be reported to the Senate:
Sr. No. Course No. Name of the Course redits

1. ME642 Computational modelling of granular flows 3-0-2-4

The modified proposal is placed as Annexure — B,

To consider new courses from SHSS:

Dr. Neethi, Nominee, SHSS presented the proposal for new courses from SHSS After due deliberations, the
BoA approved the following courses with Minor revision and the same shall be reported to the Senate:

Sr. No. |[Course No. Name of the Course ICredits

1. HS-557 Rural Development: Structures, Institutions [3-0-0-3
and Processes

2 HS-558 Science Fiction 3-0-0-3

3 HS-559 Critical Theory and the Politics of 3-0-0-3
Development

The modified proposal is placed as Annexure — C.

To consider Changes in the admission eligibility criteria for the MTech (R) and PhD
Programs in Music & Musopathy:

Nominee from IKSMHA presented the proposal for Changes in the admission eligibility criteria for the MTech
(R) and PhD Programs in Music & Musopathy. After Due deliberations the BoA recommended the proposal
as follows for the consideration of Senate and its approval:

Proposal for changes in the admission eligibility criteria for the MTech (R) / MS (R) and PhD
programs

For MS (R) Programme in Music & Musopathy: @



The degree requirement for MS (R) to be a 3-year degree if the candidate has 2 years of professional
experience.

For PhD Programme in Music & Musopathy:

Inclusion of Alankar and other equivalent ones (as a valid Master’s degree) for PhD + Bachelor’s
degree (curated with expert opinion)

OR

AIR ranking (B grade or higher) + Bachelor’s degree as an eligibility criteria for MS (R) or PhD, in case
the candidate does not qualify for some of the other criteria

The professional experience in music, for the music and Musopathy programs, mentioned in required for
the eligibility can include the following:

(A) Certification by an established organization for music education such as Acharyanet, Music Academy
Madras, Swati Tirunal College of Music, Cleveland Tyagaraja Aradhana, Indian Fine Arts Academy, San
Diego etc which have a track record of over 10 years themselves.

(B) One recommendation letter by other established music artists, including the candidate's music teachers.

© All India Radio/Doordarshan grading, as recognition from Govt of India.

(D) Letter / Certificate from Sangeet Natak Akademi / Kalakshetra / Gandharva Mahavidyalaya or other
Central/State Govt recognised institution

2) Considering NRI candidates, relaxation of the 2-week (continuous residential) requirement, while
maintaining the 16-week overall residential requirement (for part time).

60.6 To consider proposal for Change in course code for MBA Courses:

Dr. Puran Singh, Nominee from SoM presented the proposal for change in Course code of following Courses
from SOM for the consideration of BoA. After due deliberations, the BoA approved the proposal and the
same shall be reported to the Senate.:

Sr. No. | Old Course | New Course No. Name of the Course Credits
No.
1. MB-525 MB-536 Project Management 2
2 MB-581 MB-538 Management Insights from Indian 2
Knowledge System

60.7 To consider new courses from SOM:

Dr. Puran Singh presented the proposal new courses from SoM for the consideration of the BoA. After due
deliberations, the BoA approved the proposal and the same shall be reported to the Senate:

Sr. No. Course No. Name of the Course Credits Remarks
1. MB-509 Introduction to Bhagavad Gita 2 The text-books for the
approved course have been
revised
2 MB535 Marketing Management 11 2 -
3 MB536 Project Management 2 -
4 MB537 Business and Data Leadership 2 -
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5 MB538 Management Insights from Indian 2 -
Knowledge System

6 MBS585 Supply Chain Analytics 2 -

7 MB586 Advertising and Brand Management 2 -

8 MB600 Research Methodology 1 -

The modified proposal is placed as Annexure — D,

To consider proposal for revision of Discipline Elective Course List of MBA:

Dr. Puran Singh presented the proposal for revision of Discipline Elective Course List of MBA. After due
deliberations, the BoA approved the proposal as follows and the same shall be reported to the Senate:

Sr. No.

Course No.

Name of the Course

Credits

Remarks

1.

MB-562

Operations Management

2

The MB-562 is Core Courses for MBA|
programme students (Approved in 59
BoA). Therefore, the same is to be
removed from Discipline Elective List
from the approved curriculum.

To consider new courses from SOM for IMBA:

Dr. Ashish, Nominee from SOM, presented the proposal for following new courses for IMBA from for
consideration of the BoA. After due deliberations, the BoA approved the proposal and the same shall be reported

to the Senate:

Sr. No. Course No. Name of the Course Credits

1. MB203 Macroeconomics 3
P) MB205 Written and Verbal Communication 3

MB206 Excel for Data Analysis 3
3 MB301 Problem Solving and Decision Making for 3

Managers

4 MB302 Business Law 3
5 MB303 Financial Accounting 3
6 MB304 Ethics and Values 3
7 MB305 Business Communication 3

The course description is placed at Annexure -E.

To consider new courses from SCENE:

Nominee from SCENE, presented the proposal for the proposal for following new course from SCENE for
consideration of BoA. After due deliberations, the BoA approved the proposal and the same shall be reported to

the Senate:
Sr.  |Course No. |Name of the Course LTPC [Remarks
No.
1. |CE-565P Experimental Techniques in Hydrology 0-0-4-2 [New
2 |CE566 Disaster-Resilient Mountain Road 2-1-0-3 [New
Engineering
3 |CE 690P Post Graduate Project -1 0-0-28-14 [Starting with the 2024 batch, the

course CE 690P will replace the
existing CE 688P in the MTech
Structural Engineering

curriculum. The course F;Q:SJ (

e
"/
=7,
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60.12

60.13

60.14

60.15

60.16

content of CE 690P will remain
the same as that of CE 688P.

4 |CE691P Post Graduate Project -11 0-0-30-15 [Starting with the 2024 batch, the
course CE 691P will replace the
existing CE 689P in the MTech
Structural Engineering
curriculum. The course

content of CE 691P will remain
the same as that of CE 689P.

The modified proposal is placed as Annexure — F.

To consider proposal for modification of courses from SPS:

Prof. Bindu Radhamany, presented the proposal for following new courses from SPS. After due deliberations,
the BoA approved the proposal and the same shall be reported to the Senate:

Sr. No Course No. Name of the Course Course No. Remarks
changed to
1. IC 221 IFoundations of Electrodynamics | EP321 It was originally an IC
L(;:urse and later changed to
EP course
2 EP 201 Reverse Engineering - New

The modified proposal is placed as Annexure — G.

To consider new courses from CAIR:

The agenda item was not presented by the proposer and dropped.

To consider proposal for courses for Double major in CSE:

The agenda item was not presented by the proposer and dropped.

To consider proposal for IDD curriculam (with specialization) for 2019, 2020, 2021 & 2022

batches:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for IDD curriculum (with specialization) for 2019,
2020, 2021 & 2022 batches. After Due deliberations the BoA recommended the proposal for the consideration
of Senate and its approval.

The modified proposal is placed as Annexure — H.

To consider proposal for curriculum for those who chose exit option from IDD to B.Tech.
Bioengineering for 2022 Batch:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for curriculum for those who chose exit option
from IDD to B.Tech. Bioengineering for 2022 Batch. After Due deliberations the BoA recommended the
proposal for the consideration of Senate and its approval:

The modified proposal is placed as Annexure — I.
To consider proposal for modification in curriculum of B.Tech. Bioengineering 2023 batch:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for modification in curriculum of B.Tech.
Bioengineering 2023 batch. After due deliberation BoA suggested that the proposal should be presented in

upcoming BoA with more details.
I]_ \j\rﬁ/



60.17

60.18

60.19

60.20

60.21

To consider proposal for modification in curriculum of B.Tech. Bioengineering 2024 batch:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for modification in curriculum of B.Tech.
Bioengineering 2024 batch. After due deliberation BoA suggested that the proposal should be presented in
upcoming BoA with more details.

To consider proposal for curriculum for Double Major and Minor in Bioengineering:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for Double Major and Minor in Bioengineering.
Afier due deliberation BoA suggested that the proposal should be presented in upcoming BoA with more details.

To consider new codes for courses from SBB:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for new codes for courses from SBB. After due
deliberation BoA suggested that the proposal should be presented in upcoming BoA with more details.

To consider clarification in courses from SBB:

Dr. Ekta Makhija, Nominee from SBB presented the proposal for clarification in courses from SBB. After due
deliberations, the BoA approved the following courses and the same shall be reported to the Senate:

Sr. No. |Course No. Name of the Course [Remarks

1. [BY698 Post Graduate Project [ For M.Tech Students

2 [BY699 Post Graduate Project I

3 |BE698 IPost Graduate Project I for IDD students

4 [BE699 IPost Graduate Project II

3 |BY517 Introduction to Proteomics There are currently two courses in the system
with same number, Old Course with name
[Proteomics is Discontinued

To consider proposal to issue Transcript with Specialization to MTech (Research Scholars):

The agenda was deferred.
Any other item with the permission of the Chair:
To consider proposal for modification of courses from §#48% %

Prof. Manoj Thakur, presented the proposal for following new courses from SMSS. After due deliberations,
the BoA approved the proposal and the same shall be reported to the Senate:

Sr. No Counrse No. MName of the Course LTPC

1 MA-348 Introduction to Quantitative Finance 3-1-0-4

BoA deliberated and it was decided that alongwith course proposals a separate sheet giving Learning
outcomes/motivation and expert comments with response also should be presented for deliberations of BoA
for 06 Level and above courses. Opinion from at least one external expert will be mandatory. Further case of
modification/changes of existing courses a table enumerating the details of changes and purpose/remarks
should be presented for deliberations of BoA.

-NIL-

PART-B

(Issues discussed by the BoA without the Student Members being present)
-NIL-

The meeting ended with a vote of thanks to and by the Chair.

& \/'//Wo:,l’ ! o/ 25 Secrké/a?%r\

Chairman. Board of Academics
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Proposal for a New Course

Course number : CY 545

Course Name : Reagents in Organic Synthesis

Credit Distribution : 3-0-0-3

Intended for : BS/M.Sc. Chemistry and Ph.D. (any discipline)

Prerequisite : Basic Knowledge in organic reactions and mechanism and Instructor’s
permission

Mutual Exclusion : None

1. Preamble:

This course, “Reagents in Organic Synthesis,” is designed to provide BS, M.Sc. and Ph.D.
students with a deep and systematic understanding of the reagents that drive organic
transformations. Going beyond memorization, the course emphasizes mechanistic insight,
selectivity principles, and the strategic deployment of reagents in synthesis planning. From
classical redox reagents to modern transition-metal complexes, from functional group
interconversions to asymmetric catalysis, this course integrates both foundational knowledge
and cutting-edge developments. Ultimately, this course aspires to empower students not just to
understand how reagents function, but to master how to select and apply them creatively in
complex synthetic contexts.

2. Course Modules with quantitative lecture hours:

Module 1. Oxidation Reactions in Organic Synthesis (8 Hours)

Chromium-Based Oxidizing Reagents: Chromic acid (Jones reagent), PCC (Pyridinium
chlorochromate), PDC (Pyridinium dichromate), Collins reagent: Preparation, oxidation of
primary/secondary alcohols, Selectivity issues: overoxidation, functional group compatibility,
Etard reaction

DMSO-Based Oxidizing Ragents: Moffatt Oxidation, Pfitzner—Moffatt oxidation, Parikh—
Doering Oxidation, Albright—-Goldman Oxidation, Swern Oxidation, Corey-Kim Oxidation,
Kornblum oxidation

Oxidation using Organic Peroxide/Peracid: Baeyer-Villiger oxidation, Dakin reaction,
Prilezhaev epoxidation, Dioxirane

Other Oxidizing agents: CAN, SeO2, MnO», Fetizon’s reagent, TPAP-NMO, IBX, and Dess-
Martin periodinane,

Proposal for a New Course



Asymmetric Epoxidation and Dihydroxylation: Sharpless Asymmetric Epoxidation,
Sharpless Asymmetric Dihydroxylation, Jacobsen-Katsuki Epoxidation, Shi epoxidation

Module 2. Reduction Reactions in Organic Synthesis (8 Hours)

Metal Hydrides: LiAlH4, NaBHs4, NaCNBH;, Red-Al, DIBAL-H, MesNBH(OAc)s,
Et2BOMe-NaBH4, LiBHa, Luche’s reagent, L and K-Selectrides, Superhydrides, BH3

Single electron reduction: Reduction of aromatics: Birch reduction, mechanism and
regioselectivity, Reduction of alkynes and enones

Organic reducing agents like Hantzsch esters and relate their mode of action to biomimetic
oxidation and reduction by NADP/NADPH.

Asymmetric Reduction: Alpine borane, CBS

Module 3. Boron-Based Reagents in Organic Synthesis (6 Hours)

Introduction to boron chemistry, Hydroboration: mechanism and stereoselectivity,
Hydroboration and oxidation, Carbonylation and Cyanidation, Asymmetric Allylation and
Crotylation: Brown approach, Roush approach

Module 4. Palladium-Based Reagents in Organic Synthesis (6 Hours)

Palladium-Catalyzed C—C Bond Forming Reactions: Negishi coupling, Kumada coupling,
Suzuki-Miyaura coupling, Stille Coupling, Hiyama coupling, Inter and Intramolecular Heck
reactions, Sonogashira coupling, Buchwald-Hartwig amination, Pd-catalyzed carbonylation
and cyanation, Tusji-Trost reaction

Palladium-Catalyzed Oxidation Reactions: Wacker oxidation, Saegusa-Ito oxidation

Module 5. Copper-Based Reagents in Organic Synthesis (4 Hours)

Introduction to copper chemistry, Reactions of organocopper reagents with unsaturated
carbonyl compounds, acid chloride, epoxides, and vinyl halides

Copper-catalyzed cross-coupling reactions: Cadiot-Chodkiewicz coupling, Glaser coupling,
Castro-Stephen’s reaction, Ullman coupling, Chan-Lam coupling

Module 6. Phosphorus/Sulfur-Based Reagents in Organic Synthesis (5 Hours)

Name reactions involving Phosphorus Reagents: Staudinger reaction, Corey-Fuchs reaction,
Appel reaction, Mitsunobu reaction

Phosphorus Ylides and the Wittig Reaction: Formation and stability of phosphorus ylides,
Stabilized vs unstabilized ylides: product control (Z/E selectivity), Schlosser modification of
the Wittig reaction

Proposal for a New Course



Sulfur Ylides or Sulfur based reagents: Julia olefination and modification, Corey-
Chaykovsky Reaction

Module 7. Chiral Auxiliaries in Asymmetric Synthesis (5 Hours)

Introduction to aldol chemistry, Formation of E and Z-enolates, Diastereoselective aldol
reaction: Zimmerman—Traxler transition state, Asymmetric aldol reactions using Evans
auxiliary, Crimmins auxiliary. Asymmetric alkylation of carbonyl compounds: Evans
auxiliary, SAMP/RAMP. Application of asymmetric-aldol reactions in the synthesis of

complex natural products.

3. Textbooks:

1. Reagents for Organic Synthesis by Fieser & Fieser (Vols. [-XIV).

2. Strategic Applications of Named Reactions in Organic Synthesis by Kurti & Czako, Elsevier
Academic Press, 1% Edition, 2005.

3 Modern Organic Synthesis: An Introduction by Zweifel, Nantz, and Somfai, Wiley, 2™
Edition, 2017.

4. References:
1. Advanced Organic Chemistry: Reactions and Synthesis by Carey & Sundberg (Part A and

B), Springer, 5™ Edition, 2008

2. Modern Methods of Organic Synthesis by W. Carruthers & 1. Coldham, Cambridge
University Press, 4™ Edition, 2004

3. Organic Chemistry by Clayden, Greeves, and Warren, Oxford University Press, 2™
Edition, 2012.

5. Similarity with the existing courses:
(Similarity content is declared as per the number of lecture hours on similar topics)

S. No. Course Code Similarity Approx. % of Content
Content

l. CY-645 35%

6. Justification of new course proposal if cumulative similarity content is >30%:

The course CY-645 will be replacing with this newly designed course so that it can be opted
as an elective course by BS, M.Sc. students along with Ph.D. students.

Approvals:

Other Faculty interested in teaching this course: —

Proposed by: Dr. Amit B. Pawar School: Chemical Sciences

Proposal for a New Course



Signature: Date:

Recommended/Not Recommended, with Comments:

Date:
Chairperson, CPC
Approved / Not Approved

Date:
Chairperson, BoA
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Presented at the 60" BoA Meeting
Course Name: Research Literature Presentation [
Course Number: DP401P
Credits (L-T-P-C): 0-0-2-1
Intended for: BS Chemical Sciences
Semester: Odd
Grading Pattern: Pass/Fail

Prerequisite: None

Course Description

Offered in the fifth semester of the BS Chemical Sciences program, this course is designed to
introduce students to the fundamentals of scientific communication and research presentation. Each
student is assigned to a faculty mentor and engages in an in-depth exploration of a specific research
area. Through extensive literature review and critical analysis, students develop a comprehensive
understanding of the chosen topic. The course culminates in a formal research presentation,
allowing students to effectively communicate scientific ideas and articulate research questions to
an academic audience.

Throughout the course, students will also develop essential research and communication skills,
including creating effective PowerPoint presentations, using software tools for drawing chemical
structures, and navigating scientific literature and chemistry databases.

Course Evaluation

Students will be assessed based on a research seminar delivered at the end of the semester. The
seminar will be evaluated by an internal review panel comprising faculty members from the School
of Chemical Sciences (SCS).



Presented at the 60" BoA Meeting
Course Name: Research Literature Presentation 11
Course Number: DP402P
Credits (L-T-P-C): 0-0-2-1
Intended for: BS Chemical Sciences
Semester: Even
Grading Pattern: Pass/Fail

Prerequisite: Research Literature Presentation I (DP401P)

Course Description

Offered in the sixth semester of the BS Chemical Sciences program, this course aims to develop
students’ advanced competencies in the critical analysis and effective communication of scientific
literature. Students will engage with primary research articles to identify central scientific
questions, assess experimental approaches and data, and present their insights in a clear, structured,
and audience-appropriate manner. Notably, the core research questions formulated through this
process will form the basis for students’ subsequent undergraduate research projects.

The course will be conducted under the guidance of the same faculty mentor assigned to the student
during the fifth semester, ensuring continuity and deeper engagement with the chosen research
area.

Course Evaluation

Students will be assessed based on a research seminar delivered at the end of the semester. The
seminar will be evaluated by an internal review panel comprising faculty members from the School
of Chemical Sciences (SCS).
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Proposal for a New Course

Course number : ME642

Course Name : Computational modelling of granular flows

Credit :3

Distribution : 3-0-2-4

Intended for : MTech /PhD

Prerequisite : Continuum mechanics / fluid mechanics / solid mechanics / soil
mechanics

Mutual Exclusion: NA

1 Preamble:

Granular materials are ubiquitous in nature and industry, spanning applications from
landslides and avalanches to mineral processing and pharmaceutical manufacturing. Their
complex flow behavior—exhibiting solid-like; fluid-like, and gas-like regimes—poses
significant modeling challenges. This course, Computational Modelling of Granular Flows,
offers a comprehensive foundation in theoretical, discrete, and continuum modeling
approaches. Topics include particle-scale simulations using the Discrete Element Method
(DEM), continuum formulations with depth-averaged models, and the Kinetic Theory of
Granular Flows (KTGF). Coupled CFD-DEM techniques and emerging machine learning
methods will also be covered. Students will gain hands-on experience with open-source
software like LIGGGHTS, OpenFOAM, and CFDEM, enabling them to model and analyze

granular flows in diverse engineering systems.

2 Course Modules with quantitative lecture hours:
Introduction to granular flows and theoretical foundations (6 lectures)
Granular materials in nature and industry; particle properties: shape, size distribution,
cohesion; flow regimes: quasi-static, dense, and dilute. Experimental characterization of
granular flows; stress, strain, and constitutive models; flow instabilities, segregation;
governing equations for particulate flows.
Discrete element method (17 lectures)
DEM theory and contact models; normal and tangential forces, friction; time integration

schemes, stability considerations; particle-wall interaction and boundary conditions;

1



interaction with STL files; calibration and validation, hands-on with open-source
LIGGGHTS code; applications: mixing and segregation, hoppers, chutes, vibrating
screens. Principles of CFD-DEM coupling; inter-phase forces, multiphase flow
applications, case studies in mineral processing and energy systems; use of open-source
CFDEM code.

Continuum modelling: depth-averaged model and rheologies (9 lectures)
Introduction to continuurﬁ modeling of granular flows; derivation of depth-averaged /
shallow water mass and momentum equations; basal friction laws, source terms, Savage-
Hutter model; numerical solution strategies for hyperbolic PDEs; analytical and
numerical solutions and analyses; applications to landslides, avalanches and debris flows;
demonstration of open-source codes and integration with digital elevation models;
application of complex rheologies to dry and wet granular flows — including fluid-like
(Newtonian, non-Newtonian), plastic (Mohr-Coulomb, Drucker-Prager) and intermediate
(such as mu-I rheology).

Kinetic theory of granular flows (KTGF, 6 lectures)

Fundamentals of KTGF and application to dense granular flows; collisional dissipation
(inelastic interactions); granular temperature equation; granular pressure; derivation of
constitutive relations and types of granular viscosities; Eulerian two-fluid models using
KTGF; applications in fluidized beds; hands-on with software (ANSYS Fluent,
OpenFOAM)

Advanced topics (4 lectures)

Handling non-spherical particles; cohesion; wet granular flows; machine learning

applications in granular flows.

Laboratory Modules:
DEM (8 hours)

Discrete element modelling in LIGGHTS open-source code. Solve problems on mixing and

segregation, hoppers, chutes, vibrating screens, and granular column collapse.

Depth-averaged modelling (6 hours)

Simulation of geotechnical flows (landslides and snow avalanches) using depth-averaged

continuum method in open-source and commercial codes.

KTGF (4 hours)

Multiphase Eulerian modelling of pneumatic conveying in ANSYS Fluent.
CFD-DEM (6 hours)



Modelling and simulation of gas-solid fluidisation and mixing in a vertical fluidised bed
using open-source and commercial codes.

Machine learning (4 hours)

Supervised ML using Scikit-learn, dataset preparation (using previous lab results), regression

and classification.

3 Text books:
1 Rao, K. Kesava, Prabhu R. Nott, and S. Sundaresan. An introduction to

granular flow. Vol. 490. Cambridge: Cambridge university press, 2008.

4 References:

O'Sullivan, Catherine. Particulate discrete element modelling: a geomechanics
perspective. CRC Press, 2011.

Thornton, Colin. Granular Dynamics, Contact Mechanics and Particle System
Simulations: A DEM study. Springer, 2016.

Pudasaini, Shiva P., and Kolumban Hutter. Avalanche dynamics: dynamics of rapid
flows of dense granular avalanches. Springer Science & Business Media, 2007.

Gidaspow, Dimitri. Multiphase flow and fluidization: continuum and kinetic theory
descriptions. Academic press, 1994.

Norouzi, Hamid Reza, et al. Coupled CFD-DEM modeling: formulation,
implementation and application to multiphase flows. John Wiley & Sons, 2016.

5 Similarity with the existing courses:
(Similarity content is declared as per the number of lecture hours on similar tepics)

S. No. Course Code Similarity '. Approx. % of Content
Content

|
1. NA 5

6. Justification of new course proposal if camulative similarity content is >30%:

NA

Approvals:




Faculty interested in teaching this course: —

Proposed by: Gaurav Bhutani School: SMME
) = ‘Y"\—'-’""‘J
Signature: Date: 16 June 2025
The following faculty (at least 3 faculty) discussed on............... and approved the proposal
OM.uvneennennn.
SL. No | Faculty Signature
Name
1 Gaurav '
Bhutani 2
2 Mousurr.u " o
Mukherjee
3 Ashish .
Bhateja (IIT | <™
Goa)

School Chair: 9. MWI/\

School: ¢ ome

Date: asto) sond

This proposal is reported in ................. th Board of Academicson ...............
Dean Academics

Date:

Note: School is responsible for the Course Code. Academic Office provides the IC Course
Code.
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7/ %8/25, 11:24 AM Educational Mail - Request to review course proposal

Institute of
Technology
Plandi

Request to review course proposal

Mousumi Mukherjee <mousumi@iitmandi.ac.in>
To: Gaurav Bhutani <gaurav@iitmandi.ac.in>

Dear Gauray,

Thanks for the course proposal on granular flow modeling. It will be very helpful for our research students working on the

topics like geophysical flows, mineral or food processing, and modeling with pharmaceutical applications. Considering the
inter-disciplinary nature of these areas, a single course like the one you have proposed will give the students a head start.

| have gone through the course proposal. It is very well thought coving different important aspects of the granular flow,
from granular solid to flow/gaseous nature depending on the flow regimes, coupling of different phases, from theoretical
background to application strategies & software platforms. The proposal looks really good to me; however, [ have
following suggestions, which are optional and consideration is up to your discretion:

1. As the course is also intended for students working with geomechanics, please add "soil mechanics" also as one
of the possible prerequisites.

2. The course has a significant number of hands-on sessions on different software applications. Hence, 1 will suggest

to keep dedicated course credit for the Laboratory/practical components.

3. Along with kinetic theory and soil mechanics (pressure dependent yielding) inspired constitutive relations, it will be
good to introduce the constitutive models applicable for intermediate dense regime, like Jop model
(https:/iwww.nature.com/articles/nature04801).

4. The modules are very in-depth and may take more contact hours than envisioned. In view of this, | will suggest to
keep CFD-DEM coupling itself as part of the advanced topics and dedicate 8 lecture hours.

5. 1 will suggest to add the following reference in the suggested book lists to aid DEM related discussion:
https:/link springer.com/book/10.1007/978-3-318-18711-2

With regards,
Mousumi

On Mon, Mar 24, 2025 at 1:09 PM Gaurav Bhutani <gaurav@iitmandi.ac.in> wrote:
[Quoted text hidden]

Dr. Mousumi Mukherjee

Assistant Professor

School of Civil and Environmental Engineering
indian Institute of Technology Mandi

[Quoted text hidden]

https://mail.google.com/mail/u/0/?ik=7645¢717448view=pt&search=all&permmsgid=msg-f:1835242769172374515&simpl=msg-f:18352427691...
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2 R, Gaurav Bhutani <gaurav@iitmandi.ac.in>
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C ﬁ) ';m,;m Gaurav Bhutani <gaurav@iitmandi.ac.in>

Institute of
Techmnology
Mandi

Request to review a course proposal on granular flows

Ashish Bhateja <ashish@iitgoa.ac.in> Wed Apr 2, 2025 at 10:09 PM
To: Gaurav Bhutani <gaurav@iitmandi.ac.in>

Dear Gaurav,
I hope you are doing great. I apologize for the delayed response.

I have gone through the course proposal. Overall, it seems to be a very heavy course. You are
trying to fit everything in one course, from theoretical concepts to modelling of granular media.
Also, the contents do not fully align with the course title. I suggest you shorten it a bit, focusing
on the computational modelling part. Some of my comments/suggestions are given below

1. Five lectures for introduction are on the higher side.

2. Theoretical foundations: It is not clear which state of a granular system is talked about. Static
state? Perhaps the introduction and theoretical foundations may be combined into one section.
3. Eight lectures for DEM may be less; CFD-DEM modelling may be combined with it.

4. The section on Continuum modeling may be renamed appropriately, in line with its contents.

I hope it helps. Do let me know if you have any questions.

best wishes,
ashish

On 27/03/25 10:28, Gaurav Bhutani wrote:
[Quoted text hidden]
[Quoted text hidden)]

https://mail.google.com/mail/u/0/?ik=7645c71fA4&view=pt&search=all&permmsgid=msg-f:1 8283096720471858008&simpl=msg-f:18283096720... 1/



New course proposal
1 message

Gaurav Bhutani <gaurav@iitmandi.ac.in>
To: SMME Office <smmeoffice@litmandi.ac.in>

Dear SMME office,

Please see a new course proposal attached for your reference.

The reviewers' comments have been incorporated in the proposal.

Regards
Gaurav

Dr Gaurav Bhutani

Assistant Professor

Scheol of Engineering

Indian Instit