
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Himalayan communities and infrastructure are highly vulnerable to earthquake hazard. The 
Himalayan region is not only prone to large earthquakes; it has an unstable geology due to younger 
mountain formations. The building stock in the region is also more vulnerable in comparison to the 
plain areas, due to non-availability of flat land and quality construction material. The study “Next 
Generation Earthquake Loss Estimation Tool for Hilly Regions” by Prof. Yogendra Singh and his 
group at the Department of Earthquake Engineering will take into account the specific issues of 
hilly areas for providing a realistic scenario of seismic vulnerability in the Himalayan region. It will 
be an important step towards mitigating the seismic risk in the region. The objective of the study is 
to develop a model and an open source software tool for estimating seismic risk in the region. 
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Development of Ultra-high Speed Optical Diagnostic Methodology Based upon 
Modern High Speed Framing Camera System 
 
Sponsor: Defence Research & Development Organisation 
Prof. Andallib Tariq 
Department of Mechanical & Industrial Engineering 
Email: atariq@me.iitr.ac.in 
Homepage: https://www.iitr.ac.in/~ME/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  

Recently Registered Research Projects 
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An Efficient Aquifer Storage Method for Enhanced Recovery of  
Recharged Freshwater in Saline Regions 
Sponsor: Department of Science & Technology  

Prof. Brijesh Kumar Yadav 

Department of Hydrology 

Email: brijesh.yadav@hy.iitr.ac.in 

Homepage: https://hy.iitr.ac.in/~HY/Dr__Brijesh_Kumar_Yadav 

In saline groundwater regions, conventional methods are insufficient for reutilization of stored 
freshwater from saline aquifers. This research project focused on developing a new managed 
aquifer recharge (MAR) scheme for enhanced freshwater recovery in saline regions based upon a 
series of practical experiments in laboratory in field along with mathematical modeling. The 
developed numerical framework can predict the movement of the stored freshwater within saline 
aquifers and can also be used for similar density dependent flow problems. A feasibility analysis 
will also be done based upon findings of pilot study before community mobilization in salt affected 
areas in India. The proposed modified MAR technique will in improving freshwater recovery 
fromrecharged saline aquifers. 
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Nuclear Structure and Evolution of Collectivity beyond 208Pb 

Sponsor: Science & Engineering Research Board 

Prof. Ajay Yashavant  Deo 

Department of Physics 

Email: ajay.deo@ph.iitr.ac.in 

Homepage: https://ph.iitr.ac.in/~PH/aydeofph 

 
The role of atomic nucleus in energy generation via fission has established its importance in the 
advancement of mankind. Another source of energy from the atomic nucleus is nuclear fusion. 
While the scientific studies had clearly demonstrated the underlying physics principle, the 
technological advancements awaits commercial realization. It is also anticipated that longer-lived 
nuclear excited states, known as nuclear isomers, under suitable conditions, will provide an 
opportunity to investigate fundamental interactions in addition to design compact and robust 
nuclear clock. A well known example is 229mTh. Nuclear isomers result as an effect of relatively 
weaker matrix element between initial and final states.  It is proposes to investigate region of the 
nuclear chart beyond the doubly-magic 208Pb (Z = 82, N = 126) in search of such nuclear states with 
the help of presently available fast scintillator detectors viz. LaBr3(Ce) and gamma-gamma 
coincidence techniques using heavy-ion fusion reactions. 
 

Transition Characteristics of Isothermal and Non-Isothermal Poiseuille Flow in a 
Fluid Overlying A Porous Medium 

Sponsor: Science & Engineering Research Board 

Prof. Premananda Bera 

Department of Mathematics 

Email: pberafma@iitr.ac.in 

Homepage: https://ma.iitr.ac.in/~MA/Bera__P_ 

Most of the existing studies on the transition characteristics of Poiseuille flow in a fluid overlying a 
porous medium are isothermal and centralized on instability boundary curve only. However, to 
understand the transition mechanism even under linear theory, one has to study not only the 
instability boundary curve but the corresponding energy spectrum as well as the secondary flow 
pattern. For example, Chang et al (J. Fluid Mech. Vol-564-Yr: 2006) have mentioned, depending on 
the parameter regime, the Poiseuille flow in a fluid overlying a porous layer may have a porous 
mode or odd-fluid layer mode, or even fluid layer mode instability. In this context, a couple of 
questions arise related to the mode of instability. First, will it still remain valid even for non-
isothermal Poiseuille flow? Second, will it still remain valid for fluid with very low viscosity? Third, 
how does the secondary flow pattern change when the type of instability is changed from one 
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mode to another mode? Whether the response to the above questions will still remain valid, if the 
Darcy model is replaced by the non-Darcy model? To answer all these questions further 
investigation even under linear theory is also required. Apart from this, the literature review 
indicates that nonlinear stability/Direct Numerical Simulation (DNS) is not extended for the 
isothermal/non-isothermal Poiseuille flow of a fluid overlying porous layer to understand the 
transition state. In the present proposal, an attempt will be made to address the above all 
questions. Apart from these, to study the instability mechanism in transition state a Landau-type 
nonlinear stability theory will be developed for isothermal as well as non-isothermal Poiseuille 
flow. 

Advanced Oxidation Process for Complete Attenuation of Pathogens and 
Antimicrobial Resistance in Municipality Supplied Ground Water 

Sponsor: Department of Science & Technology, Govt. of India 

Prof. Gargi Singh 

Department of Civil Engineering 

Email: gargi.singh@ce.iitr.ac.in 

Homepage: https://civil.iitr.ac.in/CE?Uid=gargifce 

 
Select areas in Vishakhapatnam suffer from endemic waterborne diseases; frequently the blame 
falls upon the water supply network for allegedly supplying contaminated water. Since the water is 
verified as being potable at the source, we seek to a) confirm if the water at the user-end indeed 
has the waterborne pathogens that afflict the community, (as our preliminary investigations have 
indicated); b) identify the susceptibility of different sections of the water supply network to 
contamination with waterborne diseases; c) ascertain the possibility of waterborne pathogens in 
tap water to acquire antibiotic resistance upon exposure to disinfectants, and disinfection 
byproducts within water supply network; and d) optimize AOP based disinfection for complete 
removal of antibiotic resistance potential.  
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Seasonal survey of tap water collected from different ends of water supply network would serve as 
the framework for tracking pathogen intrusion and selection and profiling of antibiotic resistance 
potential. Culture dependent and independent methods would be applied to profile both viable and 
nonviable bacteria. A network would be built with health officials and major hospitals of the focus 
area to share information regarding current and expected outbreaks of waterborne diseases, while 
tracking the emergence of related antibiotic resistance both at the user end and clinical end. 

 
Dynamic and Reconfigurable Self-Assembly of Active   
Microcompartments at Oil Water Interface 
 
Sponsor : Science & Engineering Research Board 
Prof. V V S Pavan Kumar Bosukonda 

Department of Chemistry 

Email: pavan.bosukonda@cy.iitr.ac.in 

Homepage: https://cy.iitr.ac.in/~CY/Veera_Venkata_Surya_Pavan_Kumar_Bosukonda 

 

Dynamic self-assembly of colloids is a field that is in its infancy with the very few studies in this 
area being reported in the last few years. Even these reports are mostly centred around studies of 
active matter where self-propelling particles organize themselves via hydrodynamic forces 
constantly consuming energy. There is need to diversify the ways in which we can engineer 
dissipative assemblies of colloids or microcompartments.  

 
Top panel: Scheme showing the dissipative assembly of a colloidal system giving temporal 
control over assembly via consumption of fuel.  

Bottom Panel: Scheme showing the phase diagram of the various dynamic self-assembled 
states of a colloidal system composed of two populations of colloids, A and B, as a function of 
concentration of substrates involved in the chemical activity of the colloids. The colloid-

 

In this project, we intend to design and 
construct microcompartments which can 
employ various physical and chemical 
associative interactions between colloids via 
the reactions being hosted within themselves 
to dynamically self-assemble into various 
configurations. It is important to note that 
the associative interactions between 
microcompartments here are an outcome of 
the chemical reactions occurring within the 
microcompartment and when they cease to 
occur the assembly falls apart. 
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colloid interactions (A-A; B-B) are a function of the concentrations of the substrates, x and y, 
involved in the chemical activity of colloids, A and B, respectively. 

 

Social Network Assisted Collaborative Cellular Networks 

Sponsor: Science & Engineering Research Board 

Prof. Rahul Thakur 

Department of Computer Science & Engineering 

Email: rahul.thakur@cs.iitr.ac.in 

Homepage: https://cse.iitr.ac.in/~CSE/Rahul_Thakur 

 
The most prominent solution to achieve a 1000 times increase in capacity for 5G cellular network is 
network densification by dense deployments of miniature indoor base stations called femto cells 
along with traditional outdoor base stations. Femto cells have shown to significantly improve the 
capacity of existing 4G systems by excessive reuse of the wireless spectrum. However, femto cells’ 
limited coverage radius, closed access policy also lead to their under-utilization during low traffic 
durations. To maximize the gains of 5G cellular networks, it is mandatory to maximize the 
utilization of cellular infrastructure and spectrum. Apart from mobile devices, 5G networks are 
expected to support trillions of Internet of Things (IoT) devices. Hence, it is crucial that owners 
share their femto cell resources with cellular and IoT devices to maximize the spectrum reuse, 
supported device count, and system throughput.  

 

 
The objectives of this project are as following: 

• Study of social relationship among cellular users and collaboration strategies among cellular 
operators to create user-interaction and operator-collaboration networks. 
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• Identification and study of key social metrics to characterize the social relationship among 
cellular users, femtocell owners, and integrate these metrics into the cellular network 
domain. 

• Propose novel social-aware cellular communication paradigms to improve the performance 
of cellular networks in terms of system throughput, frequency reuse, trust, Quality of 
Service (QoS), spectrum and energy efficiency. 

 
Geological, Geophysical Investigation and Design & Development of Cyber-
Physical-System for Early Detection of Landslide vis-a-vis  
Socio-Economic Impact Assessment 
 
Sponsor: Department of Science & Technology, Govt. of India 

Prof. Sarada Prasad Pradhan 

Department of Earth Science 

Email: sppradhan@es.iitr.ac.in 

Homepage: https://es.iitr.ac.in/~ES/Pradhan_Sarada_Prasad 

Tectonically active hilly terrains of the Himalayas account for the majority of landslides occurrence 
in India. As landslide triggers a very high density of destruction within a very short time, so it 
comes under the very high disaster category for the hilly area. The project deals with the 
comprehensive study of few landslides prone slopes, which includes geological, geophysical and 
geotechnical investigation, development of early warning of a landslide, which will acquire real-
time data for timely interpretation and modeling along with socio-economic impact assessment. 
The study will provide a detailed analysis and experimental findings along with numerical 
modeling, which will be very consequential in mitigating, forecasting and lowering the impact of 
this type of catastrophic event that acts as a significant hurdle in the socio-economic growth of the 
nation. 
 
Design of Stainless Steel Chemistry for Realization of Colossal  
Nitrogen Super    Saturation upon Low Temperature Nitriding 
                     
Sponsor: Department of Science & Technology, Govt. of India 

Prof. Sai Ramudu Meka 

Department of Metallurgical & Materials Engineering 

Email: s.r.meka@mt.iitr.ac.in 

Homepage: https://mt.iitr.ac.in/~MT/Sai_Ramudu_Meka 

Until now the chemistry of steels have been designed for their suitability to surface harden by 
nitriding treatment are largely based on the steel/nitriding-atmosphere equilibrium 
thermodynamics. This project attempts a new alloy design concept employing solid/N-plasma 
metastable equilibrium to exploit the advantage of interstitial supersaturation in the steel. During 
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the course of this project new stainless steel chemistries will be designed which allow such steels 
to take up colossal amounts of interstitial nitrogen upon low temperature plasma nitriding. We 
hope to gain deep fundamental understanding of metastable states accessible equilibration of 
solids with chemical reservoirs.  

 
 
Schematic illustration of establishing thermodynamic equilibrium between solid-phase of 
steel with nitrogen plasma 
 
Development of Advanced Computational Algorithms for Evaluating Post Surgery 

Rehabilitation 

Sponsor: Department of Science & Technology, Govt. of India 
India-Czech Bilateral Scientific and Technological Cooperation 

Prof. Sanjeev Kumar 

Department of Mathematics 

Email: sanjeev.kumar@ma.iitr.ac.in 

Homepage: https://ma.iitr.ac.in/~MA/Malikfma 

 

The project deals with 3D modelling and image analysis of patients' faces after specific surgical 
procedures that temporarily negatively affect the patient's mimic muscles. For effective 
rehabilitation planning, which typically lasts several months, it is crucial to correctly evaluate the 
improvement of mimic muscle function. The current way of describing the development of 
rehabilitation depends on the subjective opinion and expertise of the doctor. For this reason, we 
want to monitor the work of facial muscles impartially in the long term - using 3D scanning and 
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modelling. The aim of the project is to develop a system that can take this aspect into account and 
quantify it, thereby improving the ability to monitor the success of such patients' rehabilitation. 
These quantifications will be made with the help of Partial Differential Equations and Machine 
Learning models. 

Lidar Based Non-Contact Hydrometry for Mountainous Terrain 
 
Sponsor: World Meteorological Organization  

(Under HydroHub 2nd Innovation Call) 

Prof. Sumit Sen 

Department of Hydrology 

Email: sumit.sen@hy.iitr.ac.in 

Homepage: https://hy.iitr.ac.in/~HY/Sumit_Sen 

The Indian Himalayan Region (IHR) with its rugged landscape and rivers characterized by extreme 
variability in discharge, sediment load and turbidity, makes traditional observational hydrology 
difficult, time-consuming and life-threatening, and traditional non-contact technologies unreliable. 
Among the available non-contact water level observation technologies, lidar-based systems are 
promising because of their capability to reliably measure water levels in highly turbid river systems 
under various angles, while being cost-effective and energy efficient. An innovative lidar platform 
with telemetry is being developed and will be installed to measure river water level in the IHR. The 
project is implemented by a consortium comprising the Indian Institute of Technology Roorkee, 
Central Water Commission (CWC), Riverlabs UK, and the University of Birmingham. The proposed 
technology will improve the capacity of the CWC in non-contact hydrometry and enable the CWC in 
the expansion of the hydrometric observation network. 
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Chemical Proteomic Approach to Identify Small Molecule 
Superoxide Dismutase (SOD) Inhibitors for Cancer Therapeutics 
 

Sponsor: Science & Engineering Research Board 

Prof. V.Venkatesh 

Department of Chemistry 

Email: venkatesh.v@cy.iitr.ac.in 

Homepage: https://cy.iitr.ac.in/~CY/Venkatesh_V 

Metastasis is one of the important hallmarks of cancer. Proteomic studies identified Mn-SOD as a 
metastasis marker for oral squamous carcinoma. The active production of superoxide and 
upregulation of SOD activity were reported in many cancer types. Cancer cells highly rely upon SOD 
for survival under high oxidative stress conditions. Therefore, inhibiting the activity of SOD in 
cancer cells will increases the production of superoxide and free radicals that initiate cascade of 
events which ultimately leads to cancer cell death. Herein, I propose to use chemical proteomic 
approach to identify small molecule SOD inhibitors (our small molecule inhibitors design consists of 
reactive group, photoaffinity label and photosensitizer). Small molecules with high SOD binding 
affinity will also be evaluated for their phototoxicity. This strategy may open up a new avenue for 
developing promising targeted small molecule chemotherapeutic agents. 

 
Syntheses of small molecule SOD inhibitors that consist of small molecule, reactive group, 
photoaffinity label and photosensitizer. The proposed workflow shows the identification of 
best hit small molecule-SOD interaction with least off-target using 2D SDS/Native PAGE and 
mass spectrometry. 
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Different Energy Vector Integration for Storage of Energy  
(DEVISE) 
Sponsor: Department of Science & Technology, Govt. of India 

Prof. Vishal Kumar 

Department of Electrical Engineering 

Email: vishal.kumar@ee.iitr.ac.in 

Homepage: https://ee.iitr.ac.in/~EE/vksaxfee 

The existing microgrids integrate various renewable energy sources with the grids. However, such 
microgrids are heavily biased towards electrical energy and other forms of renewable energy are 
converted into electrical energy for integration due to ease of its transmission over a distance. At 
present, the storage of energy is also predominantly electrical. This prevents the efficient and 
rational end-use of diverse sources of energy, especially where the energy is available as heat and 
is supposed to be used in the same form. DEVISE aims to develop a comprehensive system which 
enables efficient and rational end use of all forms of energy by having heterogeneous storage 
facility for diverse forms of energy and also facilitate conversion from one form to other so as to 
optimally cater to diverse loads. 

 
 

The scheme of DEVISE 
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Principal Investigator 

OTHER RECENTLY REGISTERED RESEARCH PROJECTS 

Title of the project Sponsoring 
Agency 

Prof. N.K. Goel 
Department of Hydrology 
nkgoel@hy.iitr.ac.in 
 

Theory of change observatory on 
disaster resilience 

UNIVERSIDADE DE 
SAO PAULO 
 

Prof. M.L. Sharma 
Department of Earthquake 
Engineering 
m.sharma@eq.iitr.ac.in 
 

Earthquake scenario Development and 
awareness campaign at Bihar, Uttar 
Pradesh and Uttarakhand 

NDMA 

Prof. Biplab Bhattacharya 
Department of Earth Science 
biplab.bhattacharya@es.iitr.ac.in 

Potential uranium mineralization in 
pernian barren measures formation, 
west bokaro Gondwana basin, eastern 
India. 

DAE-BRNS,  New 
Delhi 
 

Prof. N.K. Navani 
Department of Biotechnology 
naveen.navani@bt.iitr.ac.in 
 

Prospecting and assessment of certain 
indigenous recipes of badri tulsi from 
Uttarakhand highlands 

UCS&T 
 

Prof. P. Gopinath 
Department of Biotechnology 
gopi@bt.iitr.ac.in 
 

Formulation and evaluation of albumin-
based inhalable drug carriers for direct 
pulmonary delivery of anti-cancer 
agents and imaging agents for lung 
cancer theranostics 

Shastri INDO-
CANADIAN 
Institute 
 

Prof. Sudakshina Dutta 
Department of Civil Engineering 
sudakshina@ce.iitr.ac.in 

Microstructurally guided computational 
and experimental analysis of failure 
mechanisms in fibre reinforced 
geopolymer concrete 

SERB 

Prof. Vishal Kumar 
Department of Electrical Engineering 
vishal.kumar@ee.iitr.ac.in 

Design and Development of IoT based 
health - monitoring system for study of 
effect of YAM on Covid-19 related 
health Parameters 

DST 

Prof. Umesh Kumar Sharma 
Department of Civil Engineering 
umesh.sharma@ce.iitr.ac.in 
 

Durability of concrete repair and 
protection system 

USHTA Infinity 
Const. Pvt. LTD 

Prof. Ashwini kumar Sharma 
Department of Chemical Engineering 
ashwini@ch.iitr.ac.in 

Optimization of lithium-ion battery 
design and operation towards aging - 
controlled fast charging experimental 
and modeling investigations 

SERB 

Prof. Vidit Gaur 
Department of Mechanical & 
Industrial Engineering 
vidit.gaur@me.iitr.ac.in 
 

Application of multi-objective 
generative algorithms in design of 
complex systems 

PMG. Engg. 
Private Ltd. 
(Noida) 

Prof. Ajanta Goswami Mineral Exploration SAC, ISRO 
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Department of Earth Science 
ajanta.goswami@es.iitr.ac.in 
 

 

Prof. Prasenjit Kar 
Department of Chemistry 
prasenjit.kar@cy.iitr.ac.in 
 

Removal of lead toxicity from halide 
perovskite nanocrystals in ambient 
condition 

SERB 

Prof. Siladitya Pal 
Department of Mechanical & 
Industrial Engineering 
siladitya.pal@me.iitr.ac.in 
 

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

SERB 

Prof. N.Siva Mohan Reddy 
Department of Chemical Engineering 
n.reddy@ch.iitr.ac.in 

One step treatment of metal 
contaminated waste water with co-
synthesis of nano-metal carbon hybrids 
and generation of H2 rich fuel gas 
mixture. 

SERB 

Prof. Anshul Jaiswal 
Department of Electronics & 
Communication Engineering 
anshul.jaiswal@ece.iitr.ac.in 
 

Constellation Domain NoMA (Con-NoMA) 
for future wireless communication 
system 

SERB 

Prof.  Rajesh Srivastava 
Department of Physics 
rajesh.srivastava@ph.iitr.ac.in 
 

Study of laboratory plasma through the 
detailed collisional radiative model and 
reliable cross-section data  calculated 
for different atomic processes 

SERB 

Prof. Vikram Vasant Dabhade 
Department of Metallurgical & 
Materials Engineering 
vikram.dabhade@mt.iitr.ac.in 

Effect of titanium and zirconium 
addition on the nano-cluster formation 
and creep properties of ferritic oxide 
dispersion strengthened (ODS) steel 
processed by powder forging 

SERB 

Prof. Vivek Pancholi 
Department of Metallurgical & 
Materials Engineering 
vivek.pancholi@mt.iitr.ac.in 
 

Thermo - mechanical characteristics of 
interstital - substitutional high entropy 
CoCrFe MnNi (C,N) alloy 

SERB 

Prof. Arbaz Khan 
Department of Mathematics 
arbaz@ma.iitr.ac.in 
 

Analysis of an efficient and fast 
numerical method for poroelasticity 
with uncertain inputs 

SERB 

 
 Correspondence 
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