Academic Staff: 44, Students Admitted: UG/INT. M.Tech/M.Sc 213, PG 52, Ph.D. 31,
Publications in: Journals 208, Conferences 43, Book/Books Chapters 05
Projects: Research (Rs. in Lacs) 3547.05 Consultancy (Rs. in Lacs) 202.93

1. SALIENT FEATURES

The Mechanical Engineering department at University of Roorkee was established
in 1946. The starting batch of 15 students were awarded with their degrees in the
year 1949. The second undergraduate program in Production and Industrial
Engineering started in the year 1973. The department has been funded under
several collaborative programs. In this regard, the department got welding
research lab established with Indo German collaborative program. Further, in the
year 1990-1991 the department was recognized as the Center of Advanced
Studies (CAS) by the U.G.C in two areas namely Computer Aided Engineering and
Industrial Noise Pollution and its control. Presently, the Department of Mechanical
and Industrial engineering offers two undergraduate and five post graduate
programmes.

The expertise by the faculty members of the department developed through
research is being effectively utilized by providing solution to industrial problems in
the form of design, analysis, testing and training through numerous industrial
consultancies project from reputed private and government organizations. The
department conducts National and International conferences to provide an insight
of latest research trends in the field of Mechanical and Industrial engineering. The
undergraduate students of the department are actively involved in student initiative
activities like development of all-terrain vehicle, formula racing cars, wheel chair
for disabled and elderly, robots etc.

2. LIST OF FACULTY MEMBERS

i. Professors
Arora, Navneet, PhD (Kurukshetra University)
Welding Engineering, Joining of Dissimilar Materials, Process Modelling, Fracture
Mechanics, Surfacing and Coatings
Dutta, Sushanta, PhD (IIT Kanpur)
Experimental fluid mechanics; Experimental heat transfer; Optical measurement
techniques , Active and passive control of flow field, Wake Dynamics, Turbulence study;
Schlieren, HWA, PIV, LCT , Micro fluidics, heat transfer augmentation using phase
change material
Dvivedi, Akshay, PhD (lIT Roorkee)
Advanced Manufacturing Processes, Nontraditional Micro-machining, Metal Matrix
Composites, Primary and Secondary Processing of MMC, Quality Management, QFD for
service sector
Dwivedi, D.K., PhD (MNIT, Jaipur)
Manufacturing: Welding & Surface Engineering, Mechanical Behaviour, Failure Analysis,,
Friction Stir Welding, A-GTAW, Diffusion Bonding, Weldability



Gandhi, B.K., PhD (lIT Delhi) Head of Department

Fluid Mechanics, Flow measurement, Artificial roughness and Computational fluid
dynamics, Hydro-dynamic Machines, Hydraulic Turbines and Pumps, Performance
Testing of SHP stations, Erosion wear, Slurry erosion and cavitation wear

Gupta, Akhilesh, PhD (UoR Roorkee)

Heat Transfer, Solar Energy, Refgn. & A/C, Energy Management, Fire Engineering,
Boiling and Condensation, Solar Air and Water Heater, Energy Auditing, Pool Fire
Harsha, S.P., PhD (BITS Pilani)

Machine Learning and Soft Computing Methods, Condition Monitoring of High Speed Ball
Bearings, , Rail Dynamics & Whole Body Vibrations, CNT based Mass Sensors and
Dynamics of Smart Structures (FGM)

Jain, P.K., PhD (UoR Roorkee) (on EOL)

CAD/CAM, CAPP; Concurrent Engineering: Design for Manufacture, Design for
Assembly, Tolerance Design, Manufacturing Systems, Modelling and Simulation, FMS,
CMS, RMS, Agent Based Systems, Scheduling, Operations Management, Capacity
Planning, Loading and Scheduling, Resource Planning, Machining Science, Conventional
and Unconventional both (EDM, WEDM, ECM, ECH etc.)

Jha, P.K., PhD (IIT Kharagpur)

Manufacturing Engineering, Metal Casting, Metal Matrix Composites, CFD based
Modeling of Steelmaking Processes in Continuous Casting, Process Modeling (Physical
& Mathematical Modeling)

Kumar, Dinesh, PhD (UoR Roorkee)

Industrial Engg, Process Planning & Optimization ,Modeling & Simulation, Supply chain
Management, Maintenance Management, Financial management

Kumar, Pradeep, PhD (UoR Roorkee)

Industrial Engineering:, Quality Engineering, Taguchi's Method, Six Sigma, SPC Tools,
QFD, Joining:, Microwave Joining of Bulk Materials, Composites, Advanced
Manufacturing Processes:, Micro-Machining, Hybrid Machining, Non-Conventional
Processes, Supply Chain Management, Global Supply Chain, Reverse Logistics, Green
Supply Chains, 3PL, 4PL Logistics, Metal Casting:, Vacuum Sealed Molding, Evaporative
Pattern Casting, Investment Casting, Casting Simulation

Kumar, Ravi, PhD (UoR Roorkee)

Thermal Engineering, Refrigeration & Air-Conditioning, Two-phase Flow & Heat Transfer,
Instrumentation and Measurements ,

Mishra, B.K., PhD (IT, BHU)

Solid Mechanics, Fracture Mechanics, Machine Design, Composite Materials, Vibrations,
Fracture Mechanics, Damage Mechanics, FEA, Composite Materials, Elasticity and
Plasticity

Mishra, Manish, PhD (IIT Kharagpur)

Broad Area:: Thermal and Fluids Engg, Renewable Energy, Desiccant Cooling, Specific
Area:: Heat Transfer Enhancement, Heat Exchanger Design & Dynamics, Solar Thermal,
Soft Computing Tools

Pal, Kaushik, PhD (IIT Kharagpur)

Synthesis and Modification of Advanced Nanomaterials, Targeted Drug Delivery (TDD)
and Biomedical Implants, Energy Storage Applications, High Performance Toxic Gas
Sensor, PMC’s and MMC’s for Structural, Automobile and Aerospace Applications
Murugesan, K., (IIT Madras)

Thermo-Hydro-Mechanical Modeling of Concrete Exposed to Fire, Solar Assisted Ground
Source Heat Pump, Development of new algorithms for the solution of Navier-Stokes
equations using Finite Element Method, Energy, Underground coal gasification, Heat and
moisture transport through porous materials with application to drying and nuclear waste
di, Experimental Study on Microchannel Heat Transfer, Mathematical modeling of cooling
towers for thermal power plants



Pathak, P. M., PhD (lIIT Kharagpur)

Robotics, Dynamics, Control, Bond Graph Modelling, Design

Saran, V.H., PhD (IIT Roorkee)

Machine Design, Vehicle dynamics, Human response to vibrations, Fault diagnosis of
bearings

Sharma, A.K., PhD (IIT Madras)

Micromachining, Fabrication of Microchannels, Microholes, their characterisation.,
Advanced Manufacturing Processes, Hybrid Finishing Processes, Microwave Material
Processing, In-situ Microwave Casting, Joining of Bulk Metal, Microwave Cladding,
Surface Engineering, Cladding, Wear characterisation

Sharma, Satish C., PhD (UoR Roorkee)

Tribology , Hydrodynamic/ Hydrostatic Lubrication, Hydrostatic/Hybrid thrust/journal
Bearings, Non-Newtonian Rheology, Power law/cubic law model, couple stress fluid
model, micropolar fluid model, ER/MR fluid model, Surface Topography, Surface
Texturing, Vibration, Nonlinear Vibration Signature Analysis, Pinhole Defect, Mass
Sensitivity , Diagnosis Analysis, Fault Diagnosis of Ball Bearings, Fault Diagnosis of
Roller Bearings

Singh, Inderdeep, PhD (lIT Delhi)

Composite Materials; conceptualization and development, Manufacturing of Polymer and
Metal Matrix Composites, Natural Fiber Based Green Composites

Singh, Indra Vir, PhD (BITS Pilani)

FEM, XFEM, Meshfree Methods, Isogeometric Analysis, XIGA, Multiscale Modeling,
Phase Field Modeling, Fracture Mechanics, Damage Mechanics, Failure Analysis
Singh, K.M., PhD (lIT Kanpur)

Computational Mechanics, Development of novel parallel algorithms, meshfree methods,
shape and topology optimization, Fluid Dynamics, DNS/LES of turbulent flows, CAE,
Computer-Aided Analysis and Design of Thermo-fluid and multi-physics systems,
Computational Fluid Dynamics, Modeling and simulation of flow and heat transfer in
turbomachines, transport and energy systems

Tariq, Andallib, PhD (IIT Kanpur)

Heat Transfer, Experimental Fluid Mechanics, Turbulence, Flow Visualization, Optical
Technigues, Aerodynamics, Gas Turbine Blade Cooling, Thermal Contact Conductance,
PIV, LCT, Hotwire anemometry

Upadhyay, Sanjay, PhD (IIT Roorkee)

Non-Linear Vibration Analysis and Control, Bearing Dynamics, Fault Diagnostic and
Prognostic, Inflatable and Gossamer Structure/Antenna, Smart Materials and Structures,

il. Associate Professors
Bansal, Ankit, PhD (The Pennsylvania State University)
Radiative heat transfer, Hypersonic Flow, Flow radiation interaction, spectral modelling
of gases.
Das, Arup Kumar, PhD (IIT Kharagpur)
Two phase flow, Gas-liquid and liquid-liquid flow, Microfluidics, Filtration, Saliva flow,
Boiling and condensation, Augmentation of boiling heat transfer coefficient, Bubble and
drop dynamics, wettability gradient and electrowetting, Numerical methods, Lattice
Boltzmann and Smoothed particle hydrodynamics
Joglekar, M.M., PhD (IIT Bombay)
Solid mechanics, Nonlinear elasticity, Finite element methods, Structural dynamics, .,
Mechanics of soft active materials, ., Bio-mimetic engineering, .
Karunakar, D.B., PhD (IIT Kharagpur)
Manufacturing Science, Metal Casting, FEM in Manufacturing, CAD/CAM




Kumar, Anil, PhD (University of Trento, ITALY)

Machine Design, Mechanical Vibration, Vibration Mitigation, Magnetorheological (MR)
and MRE Dampers, Piping Systems, Vibration Mitigation Systems, Elastomer Shock
Isolators, Nonlinear Energy Sink Absorbers, Metamaterials in Vibration Mitigation,
Structural Dynamics and Control, Structural Dynamic Testing, ldentification and
Monitoring, Pedestrian-Structure Interaction, Dynamics of Rail Vehicle, Semiactive
Control of Indian Rail Vehicles at High Speed

Mulik, R.S., PhD (lIT Delhi)

Machining (Conventional & Non-conventional), finishing processes, micro-machining,
FSP&Welding, MMC, Rapid Prototyping

Parashar, Avinash, PhD (University of Alberta)

Design, Composites, Nanocomposites, FEM, Fracture Mechanics, damage mechanics,
Continuum Mechanics, Nanomechanics, Graphene, CNT, h-BN nanosheets, nuclear
materials

Saxena, Dhish K., PhD (lIT Kanpur)

Optimization, Evolutionary Multi-objective Optimization, Multi-Criteria Decision Making,
Big Data Analytics

Subudhi, Sudhakar, PhD (lISc Bangalore)

Natural and Forced convection, Natural Ventilation, Unconventional energy systems,
Nanofluids

iii. Assistant Professors
Basak, Shamik, PhD (IIT Kharagpur)
Bulk and sheet metal forming processes, Plasticity for metal forming, Ductile damage
models, Constitutive modeling, Formability tests, Characterization of materials, Failure
prediction, Warm forming, Tailor welded blanks, Finite element modeling
Ganapule, Shailesh, PhD (University of Nebraska-Lincoln, USA)
Injury Biomechanics, High rate deformation of materials and structures, Wave
propagation
Gaur, Vidit, PhD (Ecole Polytechnique, Paris)
Fatigue, Damage, Fracture, Design, Fracture Mechanics,, Modeling of Materials, Failure
Analysis, FEM, CPFEM, Environmental Fatigue, Phase-Field
Joglekar, D.M., PhD (IIT Bombay)
Guided Wave Propagation, NDE, Nonlinear dynamics, Computational mechanics, Finite
and Spectral finite element methods for nonlinear problems in elastodynamics
Mishra, Kirti Bhushan, PhD (University of Duisburg-Essen, Germany)
Combustion and Fuels, Fire and Explosion Safety, Disaster/Incident modelling and
prevention, CFD
Pal, Siladitya, PhD (Michigan Technological University, USA)
Multiscale Modeling of Heteogeneous Materials: [Fracture of Staggered Composites,
Architectured Materials ], Multiphysics Computational Modeling of Fracture: [Li-ion
Battery Electrodes, Fracture of Polycrystalline Cathode ], Computational Solid
Mechanics: [ Phase Field Fracture, Phase Transformation, Plasticity, Damage, Parallel
Computing ], Metamaterials: Computational Modeling and Experiments [Elastic Wave
Bandgap, Computational Homogenization]
Sharma, Varun, PhD (lIT Delhi)
Conventional Machining Processes, Machining, Non-Conventional Machining Processes,
Machining and process optimization, Additive Manufacturing, Mechanical and biomedical
applications
Singh, Nikhil Kumar, PhD (IIT Delhi)
Direct numerical simulation of two-phase flows, Multiphase flow, Phase change,
Computational fluid dynamics and heat transfer, Numerical methods, Turbulent Flows




Singh, Sneha, PhD (University of Warwick)
Acoustics, Noise Control, Condition monitoring, Fault diagnosis, Nanomaterials

Swain, Abinash, PhD (IISc Bangalore)

Computer Aided Design (CAD), Geometric modelling, Product Design,

Product

Informatics, Knowledge representation and Reasoning, Al in Mechanical Engineering,
High velocity impact Dynamics, Penetration and Perforation, Failure at high strain rate,
Blast Modeling, Design of protective structures, Sandwich foam composite structure,
Design of Automotive Systems, Crashworthiness and Occupant Safety.
Choudhary, Amit, Ph.D. (IIT Kharagpur)

Conventional Machining, Grinding/Finishing, Laser Material Processing, Additive

Manufacturing

1. HONOURS AND AWARDS TO FACULTY MEMBERS

on New Science
Inventions

Name Award Institute Year
Bansal, Ankit Outstanding Indian Institute of | 2020
Teachers Award, Technology
Roorkee
Dwivedi, D. K. Recognized in top | Elsevier-Stanford 2020
2% Global Scientists
in Materials Domain
Gandhi, B. K. Executive International 2020
Committee Member | Association of
Hydraulic Research
(IAHR)
Harsha, S. P. Recognized in top | Elsevier-Stanford 2020
2% Global Scientists
in Vibrations and
Acoustics Engg.
Pathak, P.M. Panelistin VAIBHAV | Government of India | 2020
(Vaishwik Bharatiya
Vaigyanik Summit),
a Global summit of
overseas and
resident Indian
scientists and
academicians
Singh, Indra Vir Recognized in top | Elsevier-Stanford 2020
2% Global Scientists
in Mechanical Engg.
Singh, Sneha Best Research | Science Father, | 2020
Award in | Scifax
International
Research  Awards




Minister, Uttarakhand

Gandhi, B.K. ASME Fellow American Society of | 2021
Mechanical
Engineers
Ganpule, S. G IED Innovator of the | National Security 2021
Year Award Guard
Singh, Sneha Review Editor for the | Frontiers Media, | 2021
journal of Frontiers | USA
in Mechanical
Engineering
Akshay Dvivedi Corona Karmaveer | Amar Ujala. Award | 2021
Samman presented by
Honourable Chief

4. PARTICIPATION OF FACULTY IN CONFERENCES /SEMINAR /SYMPOSIA

/WORKSHOP / GUEST LECTURES (NATIONAL & INTERNATIONAL).

NATIONAL
Name of Faculty Venue Date(Yr-mm)
Bansal, Ankit, BHEL R&D Hyderabad 2020-08
Das, Arup Kumar Indian Institute of Technology Roorkee 2020-08
Mishra, Manish HRED, IIT Roorkee 2020-09
Harsha, S. P. Malaviya National Institute of Technology, |2020-11
Jaipur
Mishra, Manish HRED, IIT Roorkee 2020-12
Mishra, Manish HSSD (TEQIP), IT Roorkee 2020-12
Singh, Inderdeep Indo-US Virtual Workshop 2021-02
Resource Efficient Processing using
Microwaves (REPROM)
Ganpule, S. G. Design Innovation Center , IIT Roorkee 2021-03
INTERNATIONAL
Subudhi, Sudhakar | Satyug Darshan Institute of Engineering & | 2020-06
Technology, Faridabad
Kumar, Ravi Washington DC, USA 2020-07
Sharma, Satish C. Indian Institute of Planning and 2020-07
Management, Gurgaon
Sharma, A. K. IHM, KIT, Karlsruhe, Germany 2020-08
Sharma, A. K. National Academy of Sciences Ukraine 2020-08




Sharma, A. K. BITS Pilani Dubai Campus, Dubai 2020-08

Sharma, A. K. Tokyo University of Science, Tokyo, Japan | 2020-08

Sharma, A. K. Sheraton Society Hill, One Dock St, 2020-08
Philadelphia, PA 19106, United States of
America (USA).

Sharma, A. K. University of Manchester, Manchester, UK | 2020-08

Sharma, Satish C. Saintgits College of Engineering, Kottayam, | 2020-08
Kerala

Sharma, Satish C. Saintgits College of Engineering, Kottayam, | 2020-08
Kerala

Pathak, P. M. Saint-Raphael, France 2020-09

Dwivedi D.K. Veer Surendra Sai University of 2020-09
Technology, Burla, Odisha

Sharma, Satish C. National Institute of Technology, Jalandhar | 2020-09
(Punjab)

Sharma, Satish C. Veer Surendra Sai University of 2020-09
Technology Burla, Odisha

Dwivedi, D. K. India-UK SPARC Webinar on Metal 2020-09
Additive Manufacturing and Friction Stir
Processing: Present and Future IIT Patna

Dwivedi, D. K. Advances in Mechanical Engineering, 2020-09
Jabalpur Engineering College, Jabalpur

Sharma, Satish C. Indian Institute of Technology Jammu 2020-11

Pathak, P. M. ATAL sponsored FDP on Robotics, IIT 2020-11
Ropar

Sharma, Satish C. SRM Institute of Science and Technology, |2020-12
Kattankulathur, Tamil Nadu

Pathak, P. M. BITS-Pilani, Hyderabad Campus 2020-12

Pathak, P. M. Indo Korea Joint Network Centre for 2020-12
Robotics (Virtual)

Dwivedi, D. K. Recent advances in Joining Technologies - | 2021-01
2021, IEST, Shibpur, Howra

Sharma, Satish C. National Institute of Technology Sikkim 2021-03

Ganpule, S. G. MACH conference, USA 2021-03

Gandbhi, B. K. 30" JAHR Symposium, Switzerland 2021-03




Singh, K. M.

30" IAHR Symposium, Switzerland

2021-03

Harsha, S. P.

NPTI, Faridabad

2021-06

5. TOTAL NUMBER OF FACULTY MEMBERS PARTICIPATED IN SHORT TERM

COURSES
NATIONAL
Singh, Sneha Acoustic Materials and SWAYAM, and | 2020-06
Metamaterials NPTEL
Singh, K. M. . . Thapar
Basics and Applications University, 2020-07
of CFD .
Patiala
Singh, K. M. Compu_tatlonal Fluid | QIP Center, IIT- 2020-07
Dynamics Roorkee
Gandhi, B. K. Advances in Fluid Flow | QIP Center, IIT 2020-08
Control and | Roorkee
Measurement
Techniques
Sharma, Satish C.|A 5 Day Online | RDSO, 2020-10
and S.P. Harsha International Course on | LUCKNOW
‘Fundamentals of Bogie
Design”
Jha, P.K., Mishra, Advanced Pedagogy TEQIP, IIT 2020-12
Manish For Efficient Online Roorkee
Teaching During
Pandemic Like Crisis
Swain, Abinash K., | Recent Advances In QIP Center, IIT- 2021-03
Karunakar, D.B., CAD/CAM Applications | Roorkee
Pathak, P.M. Serial & Parallel Robots | SPARC, MHRD | 2021-03
6. DISTINGUISHED VISITORS TO THE DEPARTMENT
(NATIONAL/INTERNATIONAL) - NIL -
7(a). INTERNSHIPS BY IIT — ROORKEE STUDENTS
Sl. Name of Name of Under Post Name of Period
No student the Graduat | Graduat | Institute Visited
Internship e e
Programm
e
1 TANDON, Summer B.Tech. ITC Ltd.
AMOGH Training




2 SHARMA, Summer B.Tech. Udaan
ANIKET Training

3 | ANNAM, Summer B.Tech. MyHashCode
RUCHITHA Training

4 JAIN, Summer B.Tech. SkinCurate
ANSHUMAN Training

5 JHA, Summer B.Tech. Bajaj Auto
ANURAG Training

6 TANWAR, Summer B.Tech. Medicento &
ANURAG Training YoursBiz

7 KHANDELWA | Summer B.Tech. American
L, ARPIT Training Express

8 RAJPUROHIT | Summer B.Tech. Larsen & Tourbo
, BHARAT Training Infotech (LTI)
SINGH

9 KUMAR, Summer B.Tech. MTX Group
DIVESH Training

10 | SINGH, Summer B.Tech. MyHashCode
GURTEJ Training

11 | AKODIYA, Summer B.Tech. LetsDressUp
HIMANSHU Training

12 | ISSHITA Summer B.Tech. ITC Ltd.

Training

13 | CHADARAJU | Summer B.Tech. Medicento &
PALLI, Training YoursBiz
JASWANTH

14 | RAINA, Summer B.Tech. Hindustan
MAHEK Training Unilever Limited

15 | CHAUDHARY, | Summer B.Tech. Microsoft India
MANAS Training Pwvt. Ltd.

16 | BHANSALLI, Summer B.Tech. Axis Bank
NISHANT Training

17 | NOOR, NISHA | Summer B.Tech. Hindustan

Training Unilever Limited

18 | GUPTA, Summer B.Tech. Droom

PARTH Training Technology (P)
Ltd.

19 | KULKARNI, Summer B.Tech. Tata Steel

PRADDYUMN | Training




A

ANIRUDDHA

20 | GUPTA, Summer B.Tech. Micron
ROHAN Training Technology

Operations India

21 | GUNTEWAR, | Summer B.Tech. Citi (CSC Pune)
RUCHIKA Training
ATUL

22 | CHOUDHARY | Summer B.Tech. I'm Beside You
, SAAKSHI Training

23 | KOOLWAL, Summer B.Tech. Tata Steel
SAMARTH Training

24 | KUMAR, Summer B.Tech. Larsen & Tourbo
SANDEEP Training Infotech (LTI)

25 | KHANDELWA | Summer B.Tech. JPMorgan Chase
L, SHANU Training & Co.

26 | JAISWAL, Summer B.Tech. Hindustan
SOUMYAJEE | Training Unilever Limited
T

27 | THAKKAR, Summer B.Tech. Tata Steel
SWAPNIL Training

28 | RAMI, Summer B.Tech. Tata Steel
TAMANNA Training

29 | VADAPARTHI | Summer B.Tech. Bajaj Auto
, SAI Training
SANJANA

30 | SRIVASTAVA, | Summer B.Tech. Microsoft India
ADITYA Training Pvt. Ltd.
KUMAR

31 | JUNGADE, Summer B.Tech. Fractal Analytics
APURVA Training Pvt. Ltd.
MAHENDRA

32 | BARMAN, Summer B.Tech. Udaan
DEBADITYA Training

33 | BADALA, Summer B.Tech. Larsen & Tourbo
HIMANSHU Training Infotech (LTI)

34 | GUPTA, Summer B.Tech. Larsen & Tourbo
MAYANK Training Infotech (LTI)




35 | PATEL, Summer B.Tech. Udaan
KEVIN Training
MANISHKUM
AR
36 | JOSHI, Summer B.Tech. Larsen & Tourbo
PRAKRATI Training Infotech (LTI)
37 | SHARMA, Summer B.Tech. Publicis Sapient
RISHABH Training
38 | GUPTA, Summer B.Tech. American
SEJAL Training Express
39 | SHARAT RAJ | Summer B.Tech. Medicento &
Training YoursBiz
40 | AGRAWAL, Summer B.Tech. Larsen & Tourbo
SHUBHAM Training Infotech (LTI)
41 | MADNI, Summer B.Tech. MyHashCode
TABISH Training
42 | BANSAL, Summer B.Tech. American
VIPUL Training Express
43 | Ahirrao, Dhiraj | Summer M.Tech. | Sciative Solutions
Narhari Training
44 | Verma, Aman | Summer M.Tech. | Larsen & Toubro
Training Limited / Searce
45 | Pawar, Summer M.Tech. | Bajaj Auto Ltd.
Prateek Training
Shamprasad
Chhaya
46 | Bansal, Summer M.Tech. | Larsen & Toubro
Pragati Training Limited / Tata
Consultancy
Services Limited
47 | Sharma, Summer M.Tech. | Eaton
Abhinav Training
Kumar
48 | Chauhan, Summer M.Tech. | Cognizant
Akshay Training Technology
Solutions
49 | Rahman, Summer M.Tech. | Tata Advanced
Habibur Training Systems Pvt. Ltd.
50 | Roy, Sudeep Summer M.Tech. | Tata Advanced

Training

Systems Pwt. Ltd.




51 | Patel, Priyam | Summer M.Tech. | Eaton
Training
7(b). INTERNSHIPS OFFERED TO OTHER STUDENTS IN IIT - ROORKEE
SI. | Name of Name of Under Post Name of Period
No. | student Supervisor | Graduate | Graduat | Collaborativ
e e Institute
1 Yash Dr. B Tech NIT Surat May-July-
Paresh Sudhakar 2021
Bhardava | Subudhi
8. ACADEMIC ACTIVITIES ORGANIZED BY THE DEPARTMENT
Name of the Name of the Sponsored Dates
conf./seminar/symp./workshop | Chairman by
Advanced Pedagogy For Efficient | Jha, P.K., Mishra, TEQIP, IT 2020-12
Online Teaching During Manish Roorkee
Pandemic Like Crisis
Quality Management & Business | Kumar Pradeep QIP Center, 2020-12
Process Reengineering Dvivedi Akshay lIT-Roorkee
9. SPONSORED RESEARCH PROJECTS:
Sl. No. | Project Status Total No. of Projects [ Amount (Rs. in
lacs)
1 Completed Projects 14 508.58
2. Ongoing Projects 36 2314.63
3. New Projects 11 723.84
10. SERVICE TO INDUSTRIES
a. Consultancy Project
SI.No. | Project Status Total No. of | Amount (Rs. in
Projects lacs)
1 Completed Projects 11 76.84
2. Ongoing Projects 08 126.09
3. Total Projects 19 202.93




11. SUMMARY OF MAJOR SPONSORED RESEARCH SCHEMES AND
CONSULTANCY PROJECTS (Rs. 20 lacs) (A brief write-up upto 100 words) (New
projects during the year).

1. Investigation of Unsteady Flow Phenomena on a Flapping Wing and Its Control Using
Synthetic Jet Sponsor : Aeronautics Research & Development Board, DRDO

Prof. Sushanta Dutta

Birds and insects display a combination of take-off, climb, hover, maneuver, cruise,
stealth, and gust response capabilities that are often superior to that of human-made
conventional fixed-wing vehicles. It has wide range application starting from surveillance,
spying, military and disaster control. At a small scale, the flapping wing is more efficient
than the traditional fixed-wing. The flapping motion is a combination of rotation and
translation with translation varied in simple harmonic motion, and rotation is confined to
a short period around stroke reversal. The flapping propulsion requires a control system
which can actively regulate the vortex formation and stability of leading-edge vortex. The
flapping motion of flexible wings is a highly non-linear fluid-structure interaction problem.
As the flow phenomena over flapping wings itself are very complex, no concrete
mechanism for controlling the flow phenomena has yet been developed. For the
development of lift and thrust, the leading-edge vortices (LEV) are important. The stability
of the leading-edge vortex is dependent on the development of span-wise flow (three
dimensional) that creates a balance between the creation of vorticity at the leading edge
of the wing and transport of the vortices in the wake. The proposed work is to develop a
control strategy to manipulate the leading-edge vortex with the synthetic jet to generate
more lift for both of the strokes of the wing.

2. Development of Ultra-high Speed Optical Diagnostic Methodology Based upon
Modern High Speed Framing Camera System Sponsor : Defence Research &
Development Organisation (4.2 Crores)

Prof. Andallib Tariq

The new discoveries and improved knowledge in the fields of detonics, shock analysis
and supersonic aerodynamics are largely dependent upon the challenges of high speed
imaging and visualizations. The analysis of such event is extremely challenging task, but
carries critical scientific implications. Objective of the proposed work is to develop a
methodology based upon ultra-high speed digital framing cameras (billion shot framing
cameras) by performing the laboratory scale experiments. The test facility at
(Aerodynamics Visualization & Thermal Analysis Research) lab at MIED will be used to
carry out the experiments for the development of proposed technology. The concept of
supersonic cavity flow arrangement, which are encountered in high-speed aircraft and
rockets will be used to simulate the high speed induced event.



A state-of-the-art experimental facility for LCT and PIV measurements at @[{[a,

3. Development of Microfluidic Bottle Cap for Wastewater Treatment and Recovery
Systems for Water Reuse Sponsor : Department of Drinking Water and Sanitization

Prof. Arup Kumar Das

Summary: Present project deals with the development of a handheld filtration device that
can convert contaminated dirty flood water into clean drinkable water. To convert flood
water to drinkable water, ultrafiltration is required to sieve out the unwanted additions from
the water. Microfabricated filters embedded inside microfluidic analytical systems will be
implemented to separate micro and nanopatrticles from a flooded water sample. A bead-
based assay will be developed to trap and detect viral particles along the microfilter.
Microfluidic devices featuring a number of microfilters can be developed for the
conversion of contaminated flooded water to drinkable clean water. We propose to
perform numerical simulations first to obtain the configuration of the microfluidic filter.
Based on the knowledge of numerical simulations, innovative designs will be proposed
for the filtration process with high efficiency and throughput. Fabrication of one layer of
microchannel will be done in-house and tested for different contamination levels. After
characterizing the filtration process, we plan to pack a number of such filters in a device
that will be multiplexing the throughput and delivering a high filtration output. To this water
treatment and disinfection modules will be integrated. The proposed device can be
directly used to convert contaminated floodwater into drinkable clean water.

4. Experimentation modelling and validation of fouling in air cooled condenser Sponsor
- ISHRAE / FIRST

Prof. Arup Kumar Das

Summary: Fouling in condenser is not known to the scientific community yet. The intent
of this research is to build a better base of knowledge regarding airside fouling for heat
exchangers and the impact that it has on performance. Efforts will be made to propose a
generalized correlation for prediction of remaining useful life of the heat exchangers.



Based on the confidence level of the proposed correlation, a predictive tool will be
developed with the help of a statistical network.

5. Solar Assisted Liquid Desiccant Cooling System using single storage, Sponsor : DST

Prof. Sudhakar Subudhi

There are three main objectives of the proposal based on the solar liquid desiccant
cooling system. First is to use a single storage tank for dil. and conc. CaCl2 solution for
liquid desiccant cooling system and to utilize the solar energy for maintaining a thermal
stratification in the storage tank. The second objective is to utilize the stored heat in the
storage tank to regenerate the dehumidifier. The last objective is to characterize the
transient heat and mass transfer processes and fluid dynamics in the storage tank. The
PLIF system measures the intensity of fluorescence in the imaging plane and provides 2-
D CaCl2 mass fraction distributions. The PIV system will measure the 2-D displacement
of neutral density particles that follow the flow. The temperature, conductivity and mass
flow measurement will be acquired using different instruments, such as data acquisition
system, flow meter etc.

6. Multiphase Analysis of Inclusion Transport and Removal in Continuous Casting
Products with Use of Electromagnetic Stirrer Sponsor : SERB, DST

Prof. Pradeep K. Jha

The main sources of origin of inclusions in molten steel are from the upstream process,
tundish wall erosion, entrained slag, and reoxidation phenomena. The mechanism of
generation, transport and removal of inclusions from molten steel under the flux/slag
environment can be studied by multiphase flow analysis in the domain. Use of
magnetohydrodynamic (MHD) devices like brakes/stirrer in tundish/mold have been a
regular practice in steel industries. Stirring the molten steel in the specific region of the
mold is generally used to change the flow pattern, which is also expected to affect the
inclusion transport and the solidification characteristics in the mold. A detailed
understanding of the effect of these devices on flow behaviour, heat transfer and inclusion
transport under multiphase environment is necessary for further improvement in quality
of caster. It can be of great importance for the steel makers by providing additional
guidelines towards the effort of cleaner steel production. This project aims at the
multiphase modeling of continuous casting with particular emphasis on inclusion transport
and its removal with or without the use of MHD devices.

7. Higher order and adaptive time integrators for fully coupled chemo-mechano-reaction
problem

Prof. Siladitya Pal

In the proposed project we will develop a strongly coupled solution algorithm for the
chemo-mechano-reaction system. Thus, illustrating comparative analysis comprising a
family of higher order time-integration schemes based on diagonally implicit Runge-Kutta
methods (DIRK), the outcome will provide a suitable pathway in selecting proper
schemes. Additionally, time adaptivity will essentially augment the framework in solving
the complex system in a time efficient manner.



8. Dynamic modelling and simulations of human body subjected to mechanical loads
during spaceflight and operations in space

Prof. S. G. Ganpule

We are developing an indigenous, full-body computational model of a healthy, Indian
male. The model will be used to simulate spaceflight environments in astronauts. This
model and data are critical for the prestigious Gaganyaan mission of ISRO.

9. Deployment Mechanism for 12m Diameter Spacecraft Antennas STC- 1561-MID
(STC-06)

Prof. S. H. Upadhyay

The proposed study is directly relevant to SAC/ISRO for the development of deployable
mechanisms for large size antenna reflectors for forthcoming projects. Many concepts
are world widely used and launch. Still, there is a lot of scope for further investigation in
the exploration of a new concept for highly accurate deployable configuration for large
diameter satellite antenna. The proposed work mainly focuses on the development of new
concepts for 12m diameter satellite antenna, which has not been attempted in SAC/ISRO
so far. The proposed investigation will be useful in the development of deployable
mechanisms for large size antenna reflector for forthcoming ISRO’s communication,
remote sensing, and interplanetary missions.

10. Experimental and numerical analysis for development of an erosion friendly Francis

turbine

Prof. Bhupendra K Gandhi

The project aims to evaluate the sediment erosion wear of Francis turbine at different
operating conditions by measurement of thickness loss through 3D digitization to identify
the wear prone zones of the turbine runner. The zones will be analysed through
numerically analyse of the flow field of the Francis turbine for water performance and two-
phase flow using a commercial CFD code. Finally design modification of Francis turbine
will be suggested for better sediment resistive property.
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