


Title: Systematic transcript profiling and functional analysis of key regulators
 during rice crown root development

Sponsor: Department of Biotechnology, 

Ministry of Science and Technology, 

Govt. of India

Prof. Shri Ram Yadav

Department of Biotechnology

E-mail: srydbfbt@iitr.ac.in  

Abstract: Identifying key genetic regulators of root branching holds a potential to manipulate the root 

architecture in the crops for efficient land uses, drought tolerance and enhanced crop yield. We aim to 

identify and functionally characterize stage-specific regulators during rice crown root development. We 

plan to perform global transcript profiling of developing crown root primordia at different 

developmental stages, collected through highly sophisticated Laser Capture Microdissection (LCM) 

technology. Few selected regulators would be studied for their stage-specific in vivo tempo-spatial 

expression patterns and for their specific function during crown root formation by knock-down and 

over-expression based approaches in transgenic rice plant.

Recently Registered Research Projects
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Title: Megacity Delhi atmospheric emission quantification, assessment and impacts 

(DelhiFlux)

Prof. Bhola Ram Gurjar 
Centre for Transportation Systems (CTRANS),
E-mail:  bholafce@iitr.ac.in

Abstract: Delhi is one of the most polluted cities in the world based on PM2.5 annual concentrations with 

considerable health impacts for its inhabitants. Therefore, it is important to know the source of pollution 

and their characterization and develop strategies to improve air quality. This project will deliver an 

updated and validated emission inventory for Delhi. This emission inventory will build on targeted 

emission factor measurements in the laboratory and, for vehicle sources, in the real world. The inventory 

will further be informed by and assessed through independent top-down micrometeorological flux 

measurements, together with a boundary layer budget technique to quantify emissions averaged over 

two independent sample areas. A chemistry and transport model will be used to further evaluate the 

emissions against measurements from the wider research programme as well as existing air quality 

networks.

Sponsor: Ministry of Earth Sciences, Govt. of India, 
New Delhi

Title: The U.S.-India collaborative for smart diStribution System wIth STorage 

(UI-ASSIST)

Sponsor: India-US Science and 

Technology Forum (IUSSTF)

Prof. N. P. Padhy

Department of Electrical Engineering

E-mail: nppeefee@iitr.ac.in

Abstract: The U.S.-India collaborative for smart diStribution System wIth STorage (UI-ASSIST) is a 

consortium for Smart Grid and Energy Storage under the U.S.-India Joint Clean Energy Research and 

Development Center (JCERDC). This collaborative project with 10 Academic and 18 Private partners 

from India and US aims at addressing essential issues related to the adoption and deployment of smart 

grid concepts along with Distributed Energy Resources (DERs) including storage in the distribution 

network. An important objective of this proposal is to bridge the gap between smart grid, storage and 
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Graphical abstract:  Formation of rotating vortex rope

renewable energy research and facilitate its subsequent adoption by distribution utilities in their 

systems, with the joint efforts of Indo-US consortium. IIT Roorkee along with IIT Kanpur, IIT Delhi, IIT 

Bhubaneswar, IIT Madras and TERI are the technical project team from India and supported from 

industries such as General Electric (GE), Panasonic. The US Team is led by Washington State University 

including Texas University, Massachusetts Institute of Technology. The project received a funding worth 

$7.5 million and equivalent from Industries. The project involves design, development and analysis of 

Hybrid AC-DC microgrid at IIT Roorkee.

Abstract: The present electricity market and the injection of intermittent energy sources like solar and 

wind have resulted in frequent load variations and off-design operations of hydraulic turbines. One of the 

main difficulties arising due to these operations of reaction turbines is occurrence of a pressing rotating 

vortex rope (RVR) in the draft tube. This reduces the hydraulic efficiency and results in fatigue loading to 

the draft tube wall. This project aims to develop a test rig to investigate the physical mechanism of 

formation of RVR and various techniques like air and water injection to mitigate it. 

Title: Investigation on flow instabilities in draft tube at off design operation of 

hydraulic turbines

Sponsor: Central Power Research Institute (CPRI) 

Ministry of Power, 

Govt. of India

 Prof. Bhupendra Kumar Gandhi 

 Department of Mechanical and Industrial Engineering             

 E-mail: bkgmefme@iitr.ac.in
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Title: Process optimization and Scale-up of bioethanol production using fractional 

hydrolysis and high cell density co-fermentation technique 

Sponsor: INBIGS, Oil & Natural Gas Corp. Ltd., 

Cinnamara, Jorhat,Assam

Prof. Sanjoy Ghosh 

Department of Biotechnology

Email: ghoshfbs@iitr.ac.in

Abstract: This project is aimed at converting lignocellulosic biomass into ethanol in just two process 

steps. First step of which is called fractional hydrolysis (patented by us), in which we get pentose and 

hexose sugar fractions separately from lignocellulsosic biomass with negligible toxic product generation 

and maximum sugar recovery (more than 90% of total sugar). The seconds step is a unique sequential-

co-fermentation process where two organisms, Z. mobilis and P. stipitis are to be used simultaneously in a 

bioreactor for efficient conversion of sugars (hexose and pentose respectively) to ethanol.   Thus the 

reduction in the number of process steps (e.g. pretreatment and detoxification etc) enhances the process 

economy compared to conventional technologies. A unique technique of sequential-co-fermentation has 

been effectively adopted in our laboratory giving very high conversion (more than 90% of the theoretical 
-1 -1

value) of those sugars to ethanol and high productivity (2 gL h ) at high ethanol concentration (more 

than 100 g/L). In this project we would mainly focus on scaling up this overall technology with 

optimization of process and scaling-up parameters in both the steps. Conversion at high cell density co-

culture in bioreactor will also be optimized. 

Title: High Ash Coal Gasification and Associated Upstream and Downstream
 Processes (Coal to Chemicals, CTC)

Abstract: This project is a joint-project of IIT, Roorkee; IIT(ISM), Dhanbad and CMPDI, Ranchi, with 

technical assistance three Australian Universities namely Curtin University, Perth; University of 

Melbourne, and Monash University. The prime aim of this project is to convert the high ash Indian coal to 

Sponsor: Coal India Limited (CIL), Ranchi

Prof. Vimal Chandra Srivastava

Department of Chemical Engineering

Email: vimalfch@iitr.ac.in
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value added chemicals through indigenous developed coal gasification technology with proper 

environmental considerations. The conversion of low-rank Indian coal to various gases will be carried 

out IIT(ISM) and CMPDI through gasification, gas cleaning and catalytic reaction engineering with 

enhanced energy efficiency. Studies on conversion of syngas and CO  to methanol and other value-added 2

chemicals such as carbonates will be carried out at IIT Roorkee with the aim of developing suitable 

catalysts and optimization of reaction parameters. 

Title: Detection and Control of Bacterial Pathogens in Poultry by Developing 

Chemical Genomic Strategies to Combat Multiple Antibiotic Resistance

Sponsor: Indian Council for Agricultural Research 

National Agricultural  Science Fund, Govt. of India

Prof. Naveen Kumar Navani

Department of Biotechnology

E-mail: navnifbs@iitr.ac.in

Abstract: It is estimated that more than 65% of the antimicrobials produced globally are used in the 

livestock and poultry sector for disease prevention, treatment and growth promotion of the animals and 

birds. Overuse of antibiotics in farming sector endangers us. With some exceptions, relatively little is 

known on the prevalence and mechanisms of AMR in pathogenic bacteria in food animal production, 

including poultry. 

Mostly Salmonella and Campylobacter bacterial genera have been linked with poultry related food 

poisoning. This results in transfer of antibiotic resistance from poultry pathogens to humans. While India 

is waking up to the need to control the use, misuse and abuse of antibiotics, it is imperative that methods 

for quick detection and control of antibiotic resistance bacteria be developed. Through this project we 
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are aiming to fill this gap. We shall develop reliable and quick biosensing methods for detection of 

Salmonella and Campylobacter spp. which will be isolated from poultry samples, we shall understand 

mechanism of antibiotic resistance in poultry pathogens, and develop novel solutions for growth 

enhancement of poultry and control of poultry pathogens.

Title: Catalytic approaches for the construction of carbo- and hetero-cycles with 

one or more stereogenic centers

Sponsor: Science and Engineering Research Board (SERB)

Prof. Rama Krishna Peddinti

Department of Chemistry

E-mail : rkpedfcy@iitr.ac.in

Abstract: Carbon–carbon and carbon–heteroatom bond forming reactions have become essential tools 

in the modern organic synthesis owing to their application in synthesis of various complex natural 

products. Carbo- and hetero-cyclic systems, possessing one or more rings in their structure, are integral 

part of many natural products that display diverse biological activities. The main objectives of this project 

are development of (i) rapid and/or direct methods for racemic and enantioselective synthesis of 

multifunctional polyheterocycles embraced with oxindole, pyrrole, and coumarin scaffolds, (ii) protocols 

for the enantioselective synthesis of functionally-rich cyclopentenes and cyclopentanones with 

contiguous stereogenic centres, and (iii) enantiomerically enriched polycyclic compounds with 

significant structural and stereochemical complexity.
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Effect of alloying on kinetics of globularization during hot deformation of

two-phase titanium alloys

Sponsor: Department of Science and Technology, 

Govt. of IndiaIndia 

(Indo-Russia collaborative)

Prof. K.S. Suresh

Department of Metallurgical and Materials Engineering

E-mail: suresfmt@iitr.ac.in

Abstract: Titanium alloys have found wide applications ranging from structural components in aircrafts 

to chemical industries to bio-medical implants. The optimum material performance is majorly governed 

by the microstructure of the component. The conversion of colony to equi-axed microstructure 

morphology involves the process known as “globularization”. 

Lowering the temperature and the amount of plastic strain necessary for the globularization will 

enhance the efficiency of superplastic forming. Having a semicoherent interface, it aids in early stage 

globularization through the prevention of slip transfer across the interface. The project is aimed at 

generating such semicoherent interfaces through suitable alloying additions.

Schematic representation of the a/b interface of a titanium alloy 
[Top]. TEM microstructure depicting the arrangement of misfit 
dislocations at the interface through Moire fringes [Left]
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Title: Production of branched chain fatty acid enriched lipid as a source of 
bio-lubricant base oil

Sponsor: Science and Engineering Research Board, DST

Prof. Bijan Choudhury

Department of Biotechnology

E-mail: bijanfbs@iitr.ac.in 

Abstract: Increased awareness about environmental pollution has resulted in development of green 

process and green products which are sustainable in nature. In this respect, there is a need to replace 

non-biodegradable mineral oil based lubricant with bio-lubricant. Introduction of bio-lubricant will 

reduce toxic effects of lubricant on air, water and soil. Besides, the production of bio-lubricant can be 

possible from renewable raw material in an environmentally sustained process. Although vegetable oil 

or its derivative can be employed as bio-lubricant base oil but it lacks desirable cold flow properties and 

oxidation stability. Various chemical modification steps suggested to improve the properties of vegetable 

oil based lubricant base fluid but lipid with enriched branched chain fatty acid can also be an attractive 

viable option. In this project, effort will be made to use a halophile which is able to produce lipid with high 

content (above 70%) of branched chain fatty acid for application as bio-lubricant base oil.

Title: Capacity Building of IIT Roorkee in Dam safety under DRIP

Sponsor: Central Water Commission, Ministry of Water Resources, 
River Development and Ganga Rejuvenation , New Delhi

Prof. N. K. Goel

Department of Hydrology

E-mail: goelnfhy@iitr.ac.in

Abstract: IIT Roorkee and Central Water Commission have entered into a Memorandum of 

Understanding to jointly work in the area of dam safety. The institute has been provided with a funding of 

Rs. 10.92 crores to develop state of the laboratories to provide services to state level Implementing 

Agencies (IAs) and training programs in the following areas: Lead Time Inflow Estimation for Reservoir 

Operation during Monsoon, Hydraulic Aspects of Dam Safety, Monitoring and Survey for estimation of 

structural deformation for dam safety, Seismological Data Processing, Seismic Design and Safety 

Evaluation of Concrete and Masonry Gravity Dams, Seismic Design and Safety Evaluation of Earth and 

Rock-fill Dams, Sediment Erosion and Discharge Measurement in the Dams, Sustainable Tourism 

Development around Large Dams. This project also aims to address the development and estimation 
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techniques based on non-contact measurements of the surface velocity of flow and water levels using 

radar based techniques during the passage of a flood at river side. In cooperation with the lead 

investigator of the project, Prof. M.K. Jain, Prof. Sumit Sen, Prof. D.S. Arya from the department of 

Hydrology, Prof. Z. Ahmad, Prof. R.D. Garg from Civil Engineering, Prof. Avlokita Agarwal from 

Architecture and Planning, Prof. M.L. Sharma, Prof. Pankaj Agarwal, Prof. R. S. Jakka from Earthquake 

Engineering and Prof. Arun Kumar from Alternate Hydro-Energy Center are participating in this project. 

IIT Roorkee will be conducting twenty three training programs under this project for DRIP implementing 

agencies apart from the research in various disciplines under this capacity building project. The project is 

expected to create a major boost to the research area of dam rehabilitation and improvement that would 

serve the society at large. 

Recent International Conferences held at IIT Roorkee

International Conference on Nanotechnology: Ideas, Innovation and Initiatives-2017

th thThe conference was organized by the Department of Mechanical and Industrial Engineering from 6 -8  

December, 2017. All technical discussions and talks were divided into the broad categories of Bio-

nanomaterials, Computational Nanotechnology: Synthesis and Characterizations Energy & Nano-

electronics: Sensors & Actuators. 

The audience was enthralled by the stimulating lectures by some of the very well reputed scientists in the 

area of Nanoscience and Technology. The delegation included Prof. Toshiaki Enoki from Tokyo Institute 

of Technology, Prof. Toyoko Imae from National Taiwan University of Science and Technology, Prof. Peter 

Skabara from University of Strathclyde, UK., Prof. Uwe Bovensiepen from Duisburg, Germany, Prof. Kiat 

Hwa Chan fromYale-NUS College, Singapore and many other eminent speakers.

The Inaugural Session of ICN:3I-2017
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International Conference on “Advances in Materials and Processing : Challenges 
and Opportunities” (AMPCO 2017)

The conference was organized by the Department of Metallurgical and Materials Engineering during 30 

Nov 2 Dec 2017 Following great success of the International Conference AMPCO 2012, organized by the 

department in the year 2012, current conference was focused on eleven broad themes : Materials 

Processing, Ceramic and Polymer Materials, Composite Materials, Advanced Structural Steels, High 

Temperature Materials, Joining of Materials, Surface Engineering, Biomaterials and Tissue Engineering, 

Advanced Materials for Energy Conversion and Storage, Nanomaterials and Extractive Metallurgy. More 

than 250 abstracts were accepted for presentation in oral as well as in poster sessions. Around 200 

participants from academic institutions, research Laboratories and industries from India and abroad 

enjoyed the oral presentations and poster sessions during the conference. Students from different 

institutes participated with high enthusiasm in the 'Student Poster Contest', which witnessed one 'Best 

Poster Award' from each of the technical themes, apart from having three best of the conference poster 

awards. Selected full papers from the conference are going to be published in Materials Today 

Proceedings (Publisher: Elsevier), after peer review. The conference gave an opportunity to all the 

participants to share ideas about the upcoming challenges in the wide field of Materials Engineering.

Poster session at AMPCO-2017
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Dean, SRIC Dr. Rona Banerjee,  SRIC
 Tel: +91-1332-28-5245 Tel: +91-1332-28-4256 
Email: dsric@iitr.ac.in                    Email: ronab.adm@iitr.ac.in

Correspondence:

IIT Roorkee contingent along with Director and Dean SRIC celebrating the success at the 
Inter-IIT Tech Meet, IIT Madras-2017.
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