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The Arsenic Challenge and A sustainable solution 

Arsenic, a toxic element found in groundwater, poses a great challenge for human health 

and the society at large. The conventional methods of Arsenic removal from groundwater 

are membrane techniques, chemical precipitation, coagulation and flocculation, ion-

exchange, and adsorption. Prof. Himanshu Joshi and Prof. Brijesh Kumar Yadav along 

with their research scholars Dr. Shashi Ranjan and Dr. Ajay Kumar at the Department of 

Hydrology have developed a technology and a system comprising of a stable iron oxide 

nanoparticle (maghemite) composite with pumice, for contaminant removal, in particular 

arsenic, from water. A porous base material used for the impregnation and dispersion of 

nanoparticles preserves the hydraulic conductivity during operation under continuous flow 

conditions. The product is suitable for both in-situ and ex-situ remediation. These 

characteristics help in reducing the operational cost of the remediation system and enhance 

the feasibility of its usage in the field. The product has demonstrated high regeneration 

capability and physical stability in applications. 
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Co-PREPARE: Collaborative Indo-German Project on 

Estimating and Predicting Natural Hazards in The 

Himalayan Region 

Sponsor: University Grants Commission & 

              Deutscher AkademischerAustauschdienst (DAAD)  

Prof. Ankit Agarwal 

Department of Hydrology 

Email: ankit.agarwal@hy.iitr.ac.in 

Homepage: https://www.iitr.ac.in/~HY/Ankit_Agarwal 

 
Co-PREPARE project embodies the collaborative effort essential for understanding the 

natural hazard in the Indian Himalayan region. At present, Co-PREPARE facilitates joint 

effort between the Indian Institute of Technology Roorkee (IIT Roorkee), University of 

Potsdam (UP), Potsdam Institute for Climate Impact Research (PIK), and Helmholtz 

Center for Geosciences (GFZ).  

 

 

 

 

 

Recently Registered Research Projects 

 

 

mailto:ankit.agarwal@hy.iitr.ac.in
https://www.iitr.ac.in/~HY/Ankit_Agarwal


 

Our primary goals are to enhance institutional internationalization, foster collaborative 

research, and generate actionable knowledge. The project is also nurturing a 

multidisciplinary environment with three research components (RCs) focusing on hydro-

meteorological (RC1), geomorphological (RC2) and social (RC3) aspects of natural 

hazard in the Indian Himalayan region. The research cohort at Co-PREPARE includes 

scientists, professors’ postdocs, doctoral and masters’ students from India and 

Germany. Our UDAN (Understanding the DynAmics of the Natural Hazards in the 

Himalayas) Lecture Series is an initiative to collect and disseminate advanced 

information in the domain.  

 

Mobile Sub-station and Grid Energy Systems 

(MOBISUB)  

Sponsor: Department of Science & Technology (DST)  

Prof. Avik Bhattacharya 

Department of Electrical Engineering 

Email : avik.bhattacharya@ee.iitr.ac.in 

Homepage : https://www.iitr.ac.in/~EE/Avik_Bhattacharya 

The Indian power distribution grid and distribution companies (DISCOM) suffer from the 

pertinent problems of inconsistent grid reliability and grid instability. Also, there are 

preventive and corrective maintenance schedules at substations or along the 

distribution line feeders, which require unforeseen periods of shutdown, hampering the 

interest of the consumers. In addition to these problems, the Indian DISCOMs cater to 

peak load for miniscule time period of the total year (almost 10%) but require large-

scale infrastructure for the same. The target of MOBISUB is to mitigate all these 

problems to an appreciable extent. This project is a consortium of Indian and UK based 

partners to simulate, design and test a dual function mobile and scalable energy storage 

system, alongside intelligent control system to optimize the system performance with 

respect to varying grid, weather and user behavior data to be applicable in Indian 
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DISCOMs. The project will also develop an Intelligent Adaptive Battery Management 

System (BMS) for transportable battery modules of 250kWh each, monitoring Battery 

Health taking into account its optimized dynamic performance, safety constraints, 

robustness, scalability and transportability. The project also has a scope to investigate 

the eligibility of Redox Flow battery as a transportable charged liquid, whether only 

tanks of charged electrolyte can serve the power requirement without the need for the 

entire battery system to be transported. The energy storage system will feed consumers 

during Off-Load period and Operation & Maintenance period, and assist in sharing the 

load of the Distribution Transformers during Peak-Load period, ensuring longer lifespan 

of the equipment and higher efficiency – Dual Function. The Indian Motor Vehicle Act 

will also be taken care of during transportation of the batteries and their safety as well 

as thermal management will be a major checkpoint of the project, also keeping in mind 

the space constraint for movement in urban cities. With the help of StorTera, the novel 

BMS with intelligent control system will be developed. CleanTech International will help 

in risk management and marketing strategies of the project, whilst Power Networks 

Demonstration Centre (University of Strathclyde) will assist at each stage of MOBISUB, 

namely in simulation, assembly and in-house testing of the final product in Scotland 

emulating both Indian grid and climatic conditions, before shipping it to India. 

 

Optimal Route Alignment in Sikkim Area 

Sponsor: Defence Research & Development Organisation 

Prof. Pitambar Pati     

Department of Earth Science 

Email: pitambar.pati@es.iitr.ac.in 

Homepage: https://www.iitr.ac.in/~ES/ppatifes 

Highways are the lifeline for communication in our country. Highway alignment requires 

rigorous geological mapping and geotechnical investigation for the surface durability 

and safety of the roads. Defence roads in India are aligned through challenging terrains 

and hence require precise mapping and geotechnical investigation for proposed route 

alignment. In the last decade, 1:10000 or smaller maps have been used for planning 
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purposes, and 1:100-1:250 scale maps have been prepared for site-specific 

investigations. Input from the geotechnical investigation has largely improved these 

large-scale geological maps by putting the geotechnical properties of rocks in them and 

has been used for the engineering design of roads and the associated structures. These 

surveys aim to provide, in map form, quantitative information on the physical 

properties of the rock and soil, the amount and type of discontinuities present, the 

extent of weathering of the rock, and groundwater conditions, and the characteristics 

of the superficial cover. The units on the map are defined by engineering properties or 

behavior, and boundaries are drawn to separate areas of uniform properties. The 

present project involves studies in the areas of geology, civil engineering, and 

optimization techniques to work out the alternative routes in the hilly terrains in 

Sikkim. 

 

 

Translational and Structural Bioinformatics - BIC  

at Indian Institute of Technology Roorkee 

Sponsor: Department of Biotechnology, GoI 

Prof. Pravindra Kumar 

Department of BioScience & BioEngineering 

Email: pravindra.kumar@bt.iitr.ac.in 

Homepage: https://www.iitr.ac.in/~BT/kumarfbs 

The bioinformatics center funded by the Department of Biotechnology, Govt. of India, 

will be used for research in molecular biology using computational tools, data mining, 

database management etc.  

Databases will be developed to elucidate the structural and functional properties of 

biomolecules. Biological macromolecules can be described as linear strings based on 

their sequence. The biological sequence and molecular structures will be analyzed. The 

research investigations will involve studies of archival/retrieval, comparison, and 

prediction of biological structures and functions. In addition, the extraction of 

mechanistic information from the structures is another key task. The Artificial 
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Intelligence and Machine Learning approaches will be utilized to understand the 

function of hypothetical and unknown functions of proteins. Novel antimicrobial and 

antiviral molecules will be designed for the inhibition of microorganisms. Further, 

enzymes will be engineered to degrade the broad spectrum of xenobiotic compounds. 

The bioinformatics center will focus on activities to benefit healthcare like the 

systematic discovery of biomarkers of prevalent diseases like SARS-COV2, chikungunya, 

dengue, pneumonia etc. 

 

 

Scheme of activities at BIC 

 

 



Modelling, Simulations, and Dynamic Fracture 

Behaviour of Composites under High Strain Rate 

Loading       

Sponsor: Armaments Research Board (ARMREB),  

Defence Research & Development Organization 

Prof. Sonalisa Ray 

Department of Civil Engineering 

Email: sonalisa.ray@ce.iitr.ac.in 

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

The main objective of the project is to develop a computational framework with the 

appropriate geometry and material model for various cement-based layered composite 

materials against high strain rate loading. Macroscopic and mesoscopic modeling and 

analysis will be carried out on multi-layered composite and ultra-high-performance 

steel fibre reinforced concrete to predict mechanical and dynamic fracture behavior.  

 

 

 

 

 

 

 

 

 

 

 

 

A typical configuration of the multi-layered composite structure 

 10, 12, 12.5 15, 20 mm MS plate  

40, 50, 60  cm boulders mixed 

soil/boulders/soil  

35, 40, 45 cm RCC  

40 – 50 cm Soil  

10, 15, 20 cm RCC  

10, 12, 12.5 15, 20 mm MS plate  

50 mm shredded rubber 

 10, 12, 12.5 15, 20 mm MS plate  
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Further, different fracture and damage parameters will be characterized on the 

optimized multi-layered composite structure comprising reinforced concrete, 

soil/boulders, shredded rubber, steel plate, ultra-high-performance steel fibre 

reinforced concrete, etc. The effect of percentage reinforcement (fibre and 

reinforcement), the grade of RCC, and the thickness of various layers of the target will 

be varied and compared with the damage parameters. Different output parameters 

such as deformation (penetration), stresses, fracture parameters in the target will be 

considered for comparison. 

 

Design of Sandwich Foam Composite Structure Against Blast Loading: 

Modelling and Numerical Simulation 

Sponsor: Defence Research & Development Organization 

Prof. Abinash Kumar Swain 

Department of Mechanical & Industrial Engineering 

abinash.swain@me.iitr.ac.in 

https://www.iitr.ac.in/~ME/Abinash_Kumar_Swain 

 

Sandwich structures have been widely used in various engineering fields, including 

aerospace, automobile, and protective applications. Cellular foam core sandwich 

structures, as a key member in the family of lightweight structures, are of current 

research interests due to their high strength-to-weight ratio, stiffness-to-weight ratio, 

and superior energy absorption capability. The problem of blast loading on sandwich 

panels has recently received a significant amount of attention. The traditional blast 

resistant door panels are usually designed in a bulky solid material of huge weight. Due 

to its huge weight, it is difficult to operate and also the construction and material cost 

is high. In order to overcome these, various researcher have tried to use different 

sandwich structures against blast load. To protect the structure, understanding the 

response of blast load against these sandwich structure is of great significance. 

Therefore, in this research, an attempt will be made to investigate the blast resistance 

of aluminium foam sandwich panels through numerical simulations. The research will 
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be carried out broadly in two stages. The first part of the study will focus on the design 

of blast resistant door panel through a computational approach with the currently used 

materials. The second part of the research will focus on the design of futuristic blast 

resistant door panel following a numerical approach. 

 

Investigation on Gapless Atomic Switch                       

Sponsor: Science & Engineering Research Board 

Prof. Arnab Datta 

Department of Electronics & Communication 

Engineering 

Email: arnab.datta@ece.iitr.ac.in 

Homepage: https://www.iitr.ac.in/~ECE/Arnab_Datta 

 

As CMOS scaling approaches fundamental limits imposed by primary constraints i.e., 

energy required per switching transition and carrier saturation velocity, an immediate 

need for a paradigm shift to the non von Neumann computing architecture is being felt 

by the researchers. One prominent example of such a technology transition is evolving 

neuromorphic computing system where human brain like dense interconnections 

between the synapses can be realized by cross bar array with addressable two terminal 

resistive random-access memory (ReRAM) cells which can emulate synaptic functions 

close to as occur in a biological synapse. Electrochemical metallization ReRAM cell 

offers some distinctive features in this regard, including its ability to make atomic point 

contact, improved synaptic plasticity and also conductance quantization better seen at 

low temperature.  

A recently fabricated prototype atomic switch is shown in the above figure, where 

growth of silver whiskers (atomic point contacts) from silver sulfide medium (deposited 

over silver as the reactive contact) can be observed under 10 kV SEM scan while 

performed for at least 58 seconds. Attempts are being made to ensure CMOS 
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compatibility of the switches, and to understand its detail switching dynamics. The 

scope of the work encompasses both experiment and modelling. 

 

 

 

 

 

 

 

 

Principal Investigator Title of the project Sponsoring 

Agency 

Prof. Monojit Bag 

Physics 

monojit.bag@ph.iitr.ac.in 

 

Design and characterization of 

novel perovskite semiconductors 

for understanding and 

elimination of non-radiative 

losses 

DST (Indo-

Swedish) 

Prof. Sudeb Dasgupta 

Electronics & Communication 

Engineering 

sudeb.dasgupta@ece.iitr.ac.in 

 

Design of a solution & 

development of a prototype for 

transmission and display of IoT 

data pertaining to CNC & other  

machines on remote server 

BHEL, Haridwar 

Prof. Dheeraj K. Khatod 

Electrical Engineering 

dheeraj.khatod@ee.iitr.ac.in 

Parameter and topology 

estimation of distribution 

network 

SERB 

Typical SEM (10 kV) scan of silver sulfide deposited over silver: (a) initial (t = 0), 

(b) next 58 seconds scanning shows growth of silver whiskers (bright spots in 

dark contrast).  

Other Recently Registered Projects 
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Prof. Arup Kumar Das 

Mechanical & Industrial Engineering 

arup.das@me.iitr.ac.in 

development of microfluidic 

bottle cap for wastewater 

treatment and recovery systems 

for water reuse 

Ministry of Jal 

Shakti 

Prof. Rajat Agrawal 

Management Studies 

rajat@ms.iitr.ac.in 

 

Implementation and monitoring 

of Van Dhan Vikas Kendra (VDVK) 

under prime Minister Van Dhan 

Yojana (PMVDY)  

Ministry of Tribal 

Affairs 

Prof. Sumit Sen 

Hydrology 

sumit.sen@hy.iitr.ac.in 

 

Spring Rejuvenation study in 

Mizoram : A pilot study for the 

selected villages of the Mengpui 

Basin. 

Govt. of Mizoram 

Prof. Brijesh Kumar Yadav 

Hydrology 

brijesh.yadav@hy.iitr.ac.in 

Sediment study and management 

of soil  erosion in the mat driver 

catchment 

Govt. of Mizoram 

Prof. Anshu Anand 

Chemical Engineering 

anshu.anand@ch.iitr.ac.in 

 

Study of Segregation behavior of 

Non-spherical particles in a 

vibrating Packed Bed using 

Discrete element method and 

radioactive particle tracking 

SERB 

Prof. Arun Kumar 

Hydro and Renewable Energy 

arun.kumar@hre.iitr.ac.in 

A study for feasibility of pumped 

hydro storage projects(PSPs) in 

abandoned/ exhausted mine pits 

Solar Energy 

Corporation Of 

India Ltd. 

Prof. Manoj Tripathy 

Electrical Engineering 

manoj.tripathy@ee.iitr.ac.in 

 

Analysis of stability and 

protection aspects of integrated 

solar energy and bioenergy 

system into a power system 

DST (Indo-Taiwan) 

Prof. Srinivas kiran Ambatipudi 

Biosciences & BioEngineering 

kiran.ambatipudi@bt.iitr.ac.in 

 

Screening Bee stings for 

antimicrobials against bacteremia 

by streptococcus pneumoniae in 

children 

DBT 

Prof. Bhupendra K Gandhi 

Mechanical & Industrial Engineering 

bkgandhi@me.iitr.ac.in 

 

Experimental and numerical 

analysis for development of an 

erosion friendly francis turbine 

CSIR 

Prof. Deepak C Srivastava 

Earth Science 

deepak.srivastava@es.iitr.ac.in 

 

Fault-core damage zone 

architecture in the great 

boundary fault, Rajasthan , India 

CSIR 

Prof. Gaurav Raheja 

Architecture & Planning 

gaurav.raheja@ar.iitr.ac.in 

 

SMUS MOOC on "Universal Design 

accessibility planning under 

GCSMUS" 

Technical 

Universitat Berlin, 

Germany 
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Prof. Neetesh Kumar 

Computer Science & Engineering 

neetesh@cs.iitr.ac.in 

 

Iot based automated real time 

and effective traffic signal 

scheduling for smart city 

DST 

Prof. Bhanu Kumar Mishra 

Mechanical & Industrial Engineering 

bhanu.mishra@me.iitr.ac.in 

 

Fatigue Behaviour of Al-alloy for 

marine applications 

DRDO 

Prof. S.P. Singh 

Humanities & Social Sciences 

s.singh@hs.iitr.ac.in 

 

Assessing the technical and 

expenditure efficiency of 

panchayati raj institutions in 

Haryana 

Govt. of Haryana 

Prof. Kaustav Chatterjee 

Civil Engineering 

kaustav.chatterjee@ce.iitr.ac.in 

 

Behavior of soil slopes with 

embedded pipeline subjected to 

blast loading and liquefaction 

effects 

DAE 

Prof. Brajesh Kumar Kaushik 

Electronics & Communication 

Engineering 

brajesh.kaushik@ece.iitr.ac.in 

 

Hardware Implementation of 

Artificial Intelligence based 

object and motion detection 

DRDO 

Prof. Ram Krishna Pandey 

Mathematics 

ram.pandey@ma.iitr.ac.in 

 

Various coloring parameters of 

distance graphs and motzkin's 

maximal density of sets 

CSIR 

Prof. Jaydev Dabas 

Applied Science & Engineering 

jaydev@as.iitr.ac.in 

 

To investigate approximate 

controllability results of 

impulsive differential systems 

CSIR 

Prof. Ram Jiwari 

Mathematics 

ram.jiwari@ma.iitr.ac.in 

 

Theoretical analysis and 

simulation to capture complex 

patterns of nonlinear reaction-

diffusion models 

DAE 

Prof. A. Swaminathan 

Mathematics 

a.swaminathan@ma.iitr.ac.in 

 

Computational aspects in bi-

orthogonal rational function 

related to infinite gap jacobi 

matrices logarithmic capacity and 

their asymptotics 

 

DAE 

Prof. Sonalisa Ray 

Civil Engineering 

sonalisa.ray@ce.iitr.ac.in 

 

Fracture performance of 

Reinforced concrete members in 

coupled corrosion and fatigue 

environment 

SERB 
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Prof. Manish Shrikhande 

Earthquake Engineering 

manish.shrikhande@eq.iitr.ac.in 

 

Sliding Mass floor system for 

seismic response control 

Ministry of Earth 

Sciences 

Prof. Ramesh Anbanandam 

Management Studies 

ramesh.anbanandam@ms.iitr.ac.in 

 

Ease of Doing Business in Select 

Major Indian States 

Ministry of 

Corporate Affairs 

Prof. Lopamudra Saha 

Earth Science 

saha.lopamudra@es.iitr.ac.in 

 

Tectonic Evolution of the High-

Grade Terrains around the 

archaean banded gneissic 

complex in southern Rajasthan 

and their relations to proterozoic 

super continent cycles:  A petro 

chronological study 

CSIR 

Prof. Jaydev Dabas 
Applied Science & Engineering 
jaydev@as.iitr.ac.in 
 

Controllability results of semi-
linear impulsive differential 
equations 
 

DAE 

Prof. Ram Krishna Pandey 
Mathematics 
ram.pandey@ma.iitr.ac.in 
 

Inverse problems associated with 
certain sunsets in additive 
number theory 
 

DAE 

Prof. Deepak C. Srivastava 
Earth Science 
deepak.srivastava@es.iitr.ac.in 
 

Estimates of Paleostress states 
from heterogeneous fault 

Ministry of Earth 
Sciences 

Prof. G.D. Ransinchung 
Civil Engineering 
g.n@ce.iitr.ac.in 
 

Assessment of GEOPAVE additive 
efficacy as a potential stabilizer 
for road works 
 

M/S Garg son's 
Estates Promoters 
Pvt.ltd. 
Chandigarh 

Prof. Dharmendra Singh 
dharmfec@ece.iitr.ac.in 
 

Development of early breast 
cancer detection system with 
microwave imaging technique 
 

DST 

Prof. S.P. Singh 

Humanities & Social Sciences 

s.singh@hs.iitr.ac.in 

Arth Ganga Project NMCG, Ministry of 
Jal Shakti 

                   Correspondence 

Dean, Sponsored Research & Industrial Consultancy                              Dr. Rona Banerjee, SRIC 
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Email: dsric@iitr.ac.in                                                        Email: ronab.adm@iitr.ac.in 
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