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About International Society for 
Energy, Environment and 

Sustainability (ISEES) 

 

 

About the Society 

The International Society for Energy, Environment and Sustainability was founded at IIT 

Kanpur in January, 2014 with an aim to spread knowledge in the fields of Energy, Environment, 

Sustainability and Combustion. In this changing environmental scenario, the time has come 

where more emphasis has to be laid on renewable energy resources. Moreover, in this dynamic 

scenario of swelling competition and reducing profits, staying environmentally responsible can be 

extremely challenging for any organization. More efficient systems have to be developed to meet 

the increasing energy demands keeping in mind its environmental impact. People have to become 

more aware and concerned about the environmental challenges which the world is facing today to 

make it a better place for us and our future generations. The Society aims to spread knowledge in 

the above mentioned areas among people and make them more aware about the environmental 

challenges which the world is facing today. The Society is involved in various activities like 

conducting workshops, seminars, conferences, etc. in the above mentioned domains. The society 

also recognizes young scientists and engineers for their contributions in this field. It comprises of 

experts from leading research institutions working in various domains related to energy 

 

Aims and Objectives 

1. To organize Workshops/ Symposia/ Conferences/ Lectures/ Courses for wide dissemination of 

knowledge to its members and society at large, in the areas related to energy, combustion, 

sustainability, and environment related subjects. 

2. To publish technical papers, monographs, books and journals in the areas mentioned above. 

3. Organizing events and activities for the benefits of the underprivileged in the society as per 

the capability of society members. 

 

Journal of Energy and Environmental Sustainability (JEES) 

Journal of Energy and Environmental Sustainability is official publication of the International 

Society for Energy, Environment and Sustainability dedicated to all the areas of conventional 
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and renewable energy that are relevant for environmental sustainability. The journal will 

publish two issues in a year and offer a platform for high-quality research in the interdisciplinary 

areas of energy and environmental science and engineering.  

 

ISEES Membership 

1. The Society shall have the grades of Student Member, Member, Fellow and Honorary Fellow. 

In addition, institutions and organizations will be given Institutional or Corporate 

membership on payment of dues and satisfying other eligibility criteria as specified by the 

executive body from time to time.  

2. Fellow of the Society will be the highest grade of membership.  

3. A graduate in engineering, technology, science, social sciences, humanities or having 

equivalent qualification as recognized by ISEES may apply for the membership of the 

Society. In case of unrecognized qualifications, ISEES executive committee (EC) will decide 

on the recognition of the qualifications. The same shall be updated in the membership 

documentation from time to time. Award of membership shall be at the sole discretion of the 

EC.  

4. A member may withdraw permanently from the membership of the society at any time by 

giving a notice in writing to the secretary. In such cases, neither partial nor full refund of 

membership fee shall be done under any circumstances. There shall not be any exception to 

this provision.  

5. The membership of any student member/ member/ fellow can be withdrawn by ISEES EC in 

case of unethical, immoral and criminal conduct of the individual concerned. Any action not 

in alignment with the objectives, interests and purpose of the society may also lead to 

suspension of the membership. The permanent withdrawal can only be done after an 

opportunity to present his/ her views to the EC has been given to the defaulting member. The 

decision of the ISEES EC in this regard shall be final and irrevocable in all such cases. 

 

Privileges of Membership 

1. A member whose subscription is paid up to date shall be entitled:  

2. To be notified of all relevant activities of the Society. 

3. To vote at all Annual General Body Meetings (AGBM) and special meetings of the Society 

and voting (online/ ballot) on various issues including elections and referendums. 

4. Reduced registration fee in the events organized under the banner of the Society. 

5. Receive a copy of the proceedings of the meetings (to the corporate members only). 

6. To be included in a directory of experts along with the domain expertise to be published by 

the ISEES from time to time. 
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7. Corporate members will be able to send two delegates free/ subsidized rates to the events 

organized by the Society. They will also get partial fee waiver in the advertisement published 

in the society newsletters/ literature/ ISEES website. 

 

Awards and Recognition 

1. A member whose subscription is paid up to date shall be entitled:  

2. To be notified of all relevant activities of the Society. 

3. To vote at all Annual General Body Meetings (AGBM) and special meetings of the Society 

and voting (online/ ballot) on various issues including elections and referendums. 

4. Reduced registration fee in the events organized under the banner of the Society. 

5. Receive a copy of the proceedings of the meetings (to the corporate members only). 

6. To be included in a directory of experts along with the domain expertise to be published by 

the ISEES from time to time. 

7. Corporate members will be able to send two delegates free/ subsidized rates to the events 

organized by the Society. They will also get partial fee waiver in the advertisement published 

in the society newsletters/ literature/ ISEES website. 

 

Membership Fees 
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ISEES Executive Committee (2017-2018) 
 

Chairman Secretary Vice Chairman 

 

   
Prof. Ashok Pandey Prof. A. K. Agarwal Dr. Anirudh Gautam 

 

 

Joint Secretary 

 

Treasurer 

 

  
Prof. B. R. Gurjar Dr. Santanu De 

 

 

Members 

 

    
Dr. S. V. Mohan Dr. Atul Dhar Dr. T. Bhaskar Dr. A. P. Singh 
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ISEES Executive Committee (2019-2020) 
 

Chairman Secretary Vice Chairman 

 

  
 

Prof. Ashok Pandey Dr. A. P. Singh Dr. Gautam Kalghatgi 

 

 

Joint Secretary 

 

Treasurer 

 

  
Dr. Atul Dhar Dr. Santanu De 

 

Members 

 

 
 

 

  

Prof. E Wintner Dhananjay Kumar Dr. P Binod Prof. A. K. Agarwal 
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Committee for  

III ISEES International Conference  

on  

Sustainable Energy and 

Environmental Challenges  

(III SEEC) 

 
Chief Patron: Dr. V.K. Saraswat, Member, NITI Aayog 

Patron: Prof. Ajit Kumar Chaturvedi, Director, IIT Roorkee 

General Chair: Dr. Ashok Pandey, Distinguished Scientist, IITR, 

Lucknow 

Conference Chairs: Prof. Shyam Lal Soni, Director, NIT Uttarakhand 

Prof. Avinash Kumar Agarwal, IIT Kanpur  

Prof. B.R. Gurjar, IIT Roorkee 

Conveners: Dr. Kaushik Pal, IIT Roorkee  

Prof. Vikas Pruthi, IIT Roorkee  

Dr. Pawan Kumar Rakesh, NIT Uttarakhand  

Dr. Aditya Kymar Anupum, NIT Uttarakhand  

Dr. Rakesh Kumar Mishra, NIT Uttarakhand 

 

Intl. Advisory Board Members 

Prof. Ramesh K. Agarwal, Washington University  

Prof. S R Gollahalli, University of Oklahoma  

Prof. Kalyan Annamalai, Texas A & M University, USA  

Prof. Bui Xuan Thanh, Ho Chi Minh City University of Technology, Vietnam  

Prof. Bassim H. Hameed, Universiti Sains Malaysia  

Prof. Huu Hao Ngo, University of Technology, Sydney, Australia  

Prof. Lee Keat Teong, Universiti Sains Malaysia, Malaysia  

Dr. Michael Sauer, University of Natural Resources and Life Sciences, Austria  

Dr. Zainul Akmar Zakaria, Universiti Teknologi Malaysia  

Dr. Eldon Raj, UNESCO-IHE, Netherlands  

Dr. Irem Deniz, Manisa Celal Bayar University, Turkey  

Prof. D. Roekaerts, Delft University, Netherlands  

Prof. Wan Azlina Ahmad, Universiti Teknologi Malaysia  

Prof. Mohsen Assadi, University of Stavanger, Norway 

Dr. Daniel Tsang, Hong Kong Polytechnic University, Hong Kong  

Prof. Keshav S Varde, University of Michigan Dearborn, USA  

Dr. Amit Bhatnagar, University Of Eastern Finland, Finland  

Dr. Gabriel D Roy, CPNE Consultants, USA  

Prof. E Gutheil, Heidelburg  

Dr. Rod Gapp, Griffith University  
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National Advisory Board Members 

Prof. A.B. Gupta, MNIT Jaipur  

Prof. Dilip Sharma, MNIT Jaipur  

Dr. Binod Parameswaran, CSIR-NIIST, Trivandrum  

Prof. Rupam Kataki, Tezpur University, Tezpur  

Prof. Vijayanand. S. Moholkar, IIT Guwahati  

Dr. Sunita Varjani, GPCB, Gandhinagar  

Dr. Deepak Pant, CUHP, Dharamshala  

Dr. Ruhit Jyoti Konwar, Eternal University  

Prof. P.S.Panesar, SLIET Longowal  

Prof. Achintya Mukhopadhyay, Jadavpur University  

Dr. R.S. Singh, Punjabi University  

Dr. V.K. Garg, Central University of Punjab  

Dr. Sathesh Mariappan, IIT Kanpur  

Dr Praveen Kumar, Arunai Engineering College, Thiruvannamalai  

Dr Baskar Gurunathan, St Joseph's College of Engineering, Chennai  

Dr S Venkata Mohan, IICT, Hyderabad  

D.Uma Maheshwar, GE Aviation, Bangalore  

Prof. Gokare A.Ravishankar, CSIR- CFTRI, Mysore  

Prof. Debabrata Das, IIT, Kharagpur  

Prof. Sudipta De, Jadavpur University  

Dr. S. Saravanamurugan, CIAB Mohali  

Dr. Debasis Chakraborty, DRDL Hyderabad  

Dr Himasnhu Tyagi, IIT Ropar  

Dr.S.S.Thipse, ARAI Pune  

Prof. M K G Babu, R M K Engineering College, Kavaraipettai  

Prof. Tarun Gupta, IIT Kanpur  

Prof. L. M. Das, IIT Delhi  

Dr Atul Dhar, IIT Mandi  

Prof. R. P. Sharma, IIT Delhi  

Prof. R.P. Gakkhar, IIT Roorkee  

Prof. Sudarshan Kumar, IIT Bombay  

Dr. Rajeev K Sukumaramn, CSIR-NIIST, Trivandrum 

Dr. Pravesh C. Shukla, IIT Bhilai  

Dr. Sunil Kumar, CSIR-NEERI  

Dr. Thallada Bhaskar, CSIR-IIP, Dehradun  

Dr. Rajiv Kumar Garg, NIT Jalandhar 
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Prof. Ashok Pandey 

Distinguished Scientist 

CSIR-Indian Institute of Toxicology Research, 

Lucknow-226001, India 

E-mail pandey@ciab.res.in; ashokpandey56@yahoo.co.in 

Tel: +91-172-4990214 

Fax: +91-172-4990204 

 

 

  

Professor Ashok Pandey is currently Distinguished Scientist at CSIR-Indian 

Institute for Toxicology Research, Lucknow, India and Honorary Executive Director at 

the Centre for Energy and Environmental Sustainability- India. He has been Visiting 

Professor/Scientist and UNESCO Professor in many countries, including France, Brazil, 

UK, Switzerland, Malaysia, Thailand, etc. Formerly, he was Eminent Scientist at the 

Center of Innovative and Applied Bioprocessing, Mohali and Chief Scientist & Head of 

Biotechnology Division at CSIR’s National Institute for Interdisciplinary Science and 

Technology at Trivandrum. Professor Pandey has ~ 1200 publications/communications, 

which include 16 patents, 54 books, 130 book chapters, 465 original and review papers, 

etc with h index of 84 and >29,000 citations (Goggle scholar). 

Professor Pandey is the recipient of many national and international awards and 

fellowships, which include Life-Time Achievement Award from the International Society 

for Energy, Environment and Sustainability (2017); Fellow of Royal Society of Biology, 

UK (2016); Academician of European Academy of Sciences and Arts, Germany (2016); 

Fellow of International Society for Energy, Environment and Sustainability (2014); 

Fellow of National Academy of Science, India (2012); Fellow of Association of 

Microbiologists of India (2010); Fellow of International Organization of Biotechnology 

and Bioengineering (2008); Fellow of the Biotech Research Society, India (2005); 

Honorary Doctorate degree from Univesite Blaise Pascal, France (2007); Thomson 

Scientific India Citation Laureate Award, USA (2008); Lupin Visiting Fellowship, Best 

Scientific Work Achievement award, Govt of Cuba; UNESCO Professor; Raman 

Research Fellowship Award, CSIR; GBF, Germany and CNRS, France Fellowship; 

Young Scientist Award, etc. 

Professor Pandey was Chairman of the International Society of Food, Agriculture and 

Environment, Finland (Food & Health) during 2003-2004. He is Founder President of 

the Biotech Research Society, India; International Coordinator of International Forum 

on Industrial Bioprocesses, France, Chairman of the International Society for Energy, 

Environment & Sustainability and Vice-President of All India Biotech Association. 

Prof Pandey is Editor-in-chief of Bioresource Technology, Honorary Executive Advisors 

of Journal of Water Sustainability and Journal of Energy and Environmental 

Sustainability, Subject editor of Proceedings of National Academy of Sciences (India) 

and editorial board member of several international and Indian journals. He is editor-in-

chief of a book series on Current Developments in Biotechnology and Bioengineering, 

comprising twelve volumes published by Elsevier and another series on Biomass, 

Biofuels and Biochemicals, comprising six volumes. 

 

  

mailto:pandey@ciab.res.in
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Prof. S L Soni 

Director 

National Institute of Technology Uttarakhand,  

Srinagar, Pauri-Garhwal 

Mobile No. +91-9829128150,   9557750888  

Landline No.: +91-1346-257400 (O) 

Fax: +91-1346-251095 

 
Prof. S.L. Soni is currently Director of NIT Uttarakhand. His areas of interest include 

Thermal Engineering, Alternative Fuels, Emission Control, and Energy Conservation. 

Prof. S.L. Soni received his B.E. degree from MREC, Jaipur, and M.Tech. and Ph.D. 

degrees from IIT Delhi.  

He served Malviya National Institute of Technology (MNIT) Jaipur in various capacities 

including Professor and Head of the Department of Mechanical Engineering, Dean 

(Research and Consultancy), Faculty Coordinator (Training and Placement), 

Chairperson (Golden Jubilee Year Celebrations), Chief Vigilance Officer, and Registrar.  

Prof. Soni has 32 publications in peer reviewed international journals and conferences, 

370+ Scopus citation, 3 patents and 4 books to his credit.  

He is a Fellow of Institute of Engineers, Member of SAE, Associate member of ASHRAE, 

Member of BIS sectional committee of Refrigeration and Air Conditioning, life member 

of ISEES, ISTE, Indian Association for Air Pollution Control, and Combustion 

Institute(I).  

He is recipient of SAE India Foundation’s “GURU award” as well as certificate of 

appreciation by MNIT Jaipur. He has supervised 12 doctoral student. As Chairperson of 

Golden Jubilee Year Celebrations of MNIT, Jaipur, he organized 30 International and 

National Conferences. 
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Prof. Avinash Kumar Agarwal 

Professor  

Department of Mechanical Engineering 

Indian Institute of Technology Kanpur 

Kanpur 208016 

Phone: +91-512-259 7982 (office) 

Fax: +91 -512-259 7408 

Email: akag@iitk.ac.in 

 
 

Prof. Avinash Kumar Agarwal obtained his B.E. (Mech Engg., 1994) from Malviya 

Regional Engineering College, Jaipur and M.Tech. (Energy, 1996) and Ph.D. (Energy, 

1999) from Indian Institute of Technology Delhi. After his Post-Doctoral Fellowship 

(1999 – 2001) at the Engine Research Center, University of Wisconsin, Madison, USA, 

he returned to India in 2001 and joined Department of Mechanical Engineering, Indian 

Institute of Technology Kanpur as Assistant Professor, where he is serving as a 

Professor currently. He was a Visiting Professor to University of Loughborough, UK, 

Photonics Institute, University of Vienna, Austria, Hanyang University, South Korea 

and Korea Advanced Institute of Science and Technology, South Korea.  

At IIT Kanpur, Prof. Agarwal worked in the areas of IC engines, combustion, 

conventional fuels, alternative fuels, hydrogen, fuel sprays, lubricating oil tribology, 

optical diagnostics, laser ignition, HCCI, particulate and emission control, and large 

bore engines. He has developed laser fired hydrogen and CNG engines in automotive 

sizes and developed the first electronic fuel injection system equipped locomotive engine 

for Indian Railways, which improved duty-cycle fuel economy and reduced particulate 

emissions substantially. Currently, Prof. Agarwal is involved in development of 

Methanol and DME fuelled vehicles for automotive sector. He is Editor-in-Chief of 

Journal of Energy and Environmental Sustainability and Associate Editor of Journal of 

Energy Resources Technology (Transactions of ASME), International Journal of Vehicle 

Systems Modelling and Testing and the Journal of the Institute of Engineers (Series C).  

For his outstanding contributions, Prof. Agarwal is conferred upon Clarivate Analystics 

India Citation Award-2017 in Engineering and Technology, Prestigious Shanti Swarup 

Bhatnagar Prize (2016) in Engineering Sciences, Rajib Goyal Prize in Physical Sciences 

(2017); NASI-Reliance Industries Platinum Jubilee Award (2012); INAE Silver Jubilee 

Young Engineer Award (2012); Dr. C. V. Raman Young Teachers Award (2011); SAE 

International’s Ralph R. Teetor Educational Award (2008); INSA Young Scientist Award 

(2007); UICT Young Scientist Award (2007); INAE Young Engineer Award (2005); 

Devendra Shukla Research Fellowship (2009-12) and Poonam and Prabhu Goyal 

Endowed Chair Professorship (2013-16) at IIT Kanpur; AICTE Career Award for Young 

Tecahers (2004); DST Young Scientist Award (2002); and DST BOYSCAST Fellowship 

(2002). He is a Fellow of Society of Automotive Engineers International, USA (SAE; 

2012), American Society of Mechanical Engineers (ASME; 2013), Indian National 

Academy of Engineering (INAE; 2015) and International Society for Energy, 

Environment and Sustainability (ISEES; 2016). At IIT Kanpur, Prof. Agarwal has 

established a state-of-the art “Engine Research Laboratory” (www.iitk.ac.in/erl). 
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Dr. Bhola R. Gurjar  

Professor 

Department of Civil Engineering 

Indian Institute of Technology 

Roorkee 560012 

Phone: +91 - 1332 - 285881 

Email: bholafce@iitr.ac.in 

Web: https://www.iitr.ac.in/~CE/bholafce 

 

 

Prof. Gurjar received his bachelor's in Civil Engineering from J.N.V. University, 

Jodhpur, master's degree in Environmental Engineering from J.N.V. University and 

Ph.D. from IIT Delhi. He held Research Scientist positions at Max Planck Institute for 

Chemistry, Mainz, Germany before joining the Indian Institute of Technology, Roorkee 

as a faculty member in 2005. 

Prof. Gurjar’s research group focuses on Emissions and Air Quality, Health Risk 

Assessment, Urban Climate Change, Megacities & Global Change, Environmental 

Sustainability, Energy and Environmental Policy Evaluation Industrial Hazards and 

Disasters, Quantitative and Qualitative Risk Analysis 

Prof. Gurjar has been elected Fellow of The Institution of Engineers (India), Kolkata, 

India and UKIERI; from the British Council Division of British High Commission, New 

Delhi. Among several other awards, Prof. Gurjar has received the award for Eminent 

Environmental Engineer conferred by Environ. Div. Board of the Institution of Engrs. 

(India), Highly Cited Author (Elsevier Journal Atmospheric Environment), National 

Design Award in Environmental Engineering from National Design and Research 

Forum – IEI, Highly Cited Author (Elsevier Journal Atmospheric Environment) and 

START Young Scientist Award.  

Currently, Prof. Dutta is the Dean of Resources & Alumni Affairs and Head of Centre 

for Transportation Systems (CTRANS), I.I.T. Roorkee 
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Vikas Pruthi has done M.Sc. in Microbiology from University of Delhi, India, and Ph.D. 

in Biotechnology from Institute of Microbial Technology (CSIR), Chandigarh, India. 

Currently, he is a Professor at Department of Biotechnology, Indian Institute of 

Technology Roorkee (IITR), Roorkee, India, and Head, Centre for Transportation 

Systems, IITR. In his 30 years of academic and research experience, he has guided 21 

Ph.D. thesis and more than 50 undergraduate and postgraduates students for their 

dissertation and project work. He has published more than 100 research papers and 05 

book chapters and has filed Indian patents. He successfully completed 11 research 

projects funded by various national funding agencies. He was a recipient of Young 

Scientist Award and Better Opportunities for Young Scientists in Chosen Areas of 

Science and Technology (BOYSCAST) Fellowship for the year 2007 by the Department 

of Science &amp; Technology, India. He is fellow member of American Society for 

Microbiology, Association of Microbiologist of India, The Biotech Research Society, India 

and Society of Biological Chemists. His main area of research is the development of 

novel strategies for the treatment and transforming pollutants to harmless substances, 

generating biodegradable materials from renewable sources and developing eco-friendly 

manufacturing and disposal processes. 

 

  

Dr. Vikas Pruthi  

Professor  

Department of BiotechnologyIndian Institute 

Technology 

Roorkee 560012 

Phone:  91-01332-285530 

Email:  vikasfbs[at]iitr.ac.in 
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Dr. Kaushik Pal is Associate Prof. in Dept. of Mechanical and Industrial Engg. 

and adjunct faculty of Centre of Nanotechnology at IIT Roorkee. His main areas 

of research include, synthesis and modification of nanofillers (like SWCNT, GO, 

rGO, carbon dots, QDs, transition metal dichalcogenides) for energy harvesting 

and storage applications; gas and humidity sensing; barrier layers and 

packaging, bone implant and bio-medical applications; imaging and cellular drug 

delivery; aerospace applications. He is an author/co-author in more than 102 

research articles and 09 book chapters. The major scientific contributions by Dr 

Pal in past few years include, modification of GO and rGO by raping and doping 

(Li and B) for gas and humidity sensor, transition metal dichalcogenides quatom 

dots for gas sensor, GNR and their modification for tribo-electric nanogenerator, 

synthesis of perovskite material for solar energy generation, PEG grafted 

TOCNC with rGO and GQD as a scaffold and antibacterial application, zirconia-

reduced GO nanocomposite for hydrogen storage and PEM, modified SiC with 

nanocrystalline spinel LZO, ZnAl2O4 and GO for enhanced damping and 

mechanical properties etc. He has published some of his papers in very renowned 

journal like Nature Scientific Reports, ACS Omega, Langmuir, Electrochimica 

Acta, RSC Advances, Nanotechnology, Intl. J. of Biological Macromolecules, 

Materials & Design, Composites part B and so on. Recently, he has provided 

three course named Surface Engineering of Nanomaterials, Structural Analysis 

of Nanomaterials and for NPTEL online. Also he is the active member for so 

many prestigious professional bodies like NASI, MRSI, ISC, ACS, IE, ICS etc. 

So, Dr. Pal has a strong vision for materials development and, critically, 

application that will serve as a platform for new technological developments. 

 

 

 

 

 

Dr. Kaushik Pal  

Adjunct faculty, Centre of Nanotechnology 

Department of Mechanical Engineering,  

IIT Roorkee  

Ph: +91-1332-284761 

E-mail: palkfme@iitr.ac.in 
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Dr. Rakesh is serving as an Assistant Professor, Department of Mechanical 

Engineering, National Institute of Technology Uttarakhand (NIT Uttarakhand). 

Currently, he is discharging the duties of the Associate Dean (Faculty Welfare) from 

2016 to till date. He has also served as Head of Department, Mechanical Engineering 

(2013 - 2016). Working in a growing organization, he has got substantial exposure of 

several lab developments, academic Structure and student welfare. He has authored 36 

articles published in reputed International/ National journals and conferences. He has 

contributed one book chapters in Mechatronics and Manufacturing Engineering. 

 

  

Dr. Pawan Kumar Rakesh  

Department of Mechanical Engineering,  

National Institute of Technology Uttarakhand, Srinagar, 

Uttarakhand, India - 246174. 

Email: pawanrakesh@nituk.ac.in 
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ISEES FELLOWS (2019) 
 

 

 

Prof. Amitava Datta 

Department of Power Engineering 

Jadavpur University, Kolkata  

 

 

Dr. Binod Parameswaran 

Scientist 

Microbial Process and Technology Division, 

CSIR-NIIST Trivandrum, Kerala 

 

 

Prof. Gnansounou Edgard 

Professor 

Modelling and Planning of Energy System 

Swiss Federal Institute of Technology, 

Lausanne (EPFL). 

 

 

Prof. Vijaynad Mohalkar 

Professor 

Department of Chemical Engineering 

Indian Institute of Technology, Guwahati 

 

 

Dr. P.A. Lakshinarayanan 
Professor 

Department of Mechanical Engineering 

Veltech Deemed University, Chennai 

 

 

Prof. S.L. Soni 
Director 

National Institute of Technology, 

Uttarakhand, India 

 

 

Prof. Shantanu Bhattacharya 
Department of Mechanical Engineering 

Indian Institute of Technology Kanpur 

Kanpur, 208016, UP, India 
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ISEES FELLOWS (2018) 
 

 

 

Prof. Gautam Kalghatgi 
Principal Professional, Saudi Aramco  

PO Box 9290 

Dhahran, Saudi Arabia 31311 

 

 

 

Dr. Ajay Mathur 

Director-General  

TERI (The Energy and Resources Institute)  

6C Darbari Seth Block IHC Complex, Lodhi Road  

New Delhi 110003 

 

 

Prof. V Ganeshan 

Professor 
Department of Mechanical Engineering 

Indian Institute of Technology Madras 

 

Prof. Franz Winter 

Head of Chemical Process Engg and Energy 

Technology  

Institute of Chemical, Environmental & Biological 

Engineering,  TU-Wien,  

Getreidemarkt 9/166 

1060 Vienna, Austria 

  

 

 

Dr. Nitin Labhasetwar 
Sr. Principal Scientist & Head,  

Energy & Resource Management Division,  

CSIR-National Environmental Engineering Research  

Institute, Nehru Marg, Nagpur-440020, India 

 

 

 

Prof. Achintya Mukhopadhyay 
Professor 

Mechanical Engineering Department 

Jadavpur University, Kolkata, India 
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ISEES FELLOWS (2017) 

 

 

Dr. V K Saraswat 

Former Secretary Defence R&D 

Member, NITI Aayog, 

DRDO Guest House, Development Enclave,  

Sankar Vihar Delhi Cantt., New Delhi-110010 

 

 

Prof. Probir Kumar Bose 
Campus Director, NSHM Knowledge Campus, GOI 

Arrah, Shivtala, Via Muchipara, Durgapur - 713212                          

 

 

Prof. Ramesh Agarwal 

William Palm Professor of Engineering 

Washington University in St. Louis, USA 

 

 

Prof. Bhola R. Gurjar 

Professor in Civil (Environmental) Engineering, and 

Head, Centre for Transportation Systems (CTRANS) 

Indian Institute of Technology (I.I.T.) - Roorkee 

  

 

 

Prof. Swarnendu Sen 

Professor, Department of Mechanical 

EngineeringDepartment of Mechanical Engineering, 

Jadavpur University, Kolkata - 700 032  

 

 

Dr. Thallada Bhaskar 

Principal Scientist,  

Thermocatalytic Processes Area, Bio-Fuels Division,  

CSIR-Indian Institute of Petroleum, Mohkampur, 

Dehradun-248005, Uttarakhand, India 

 

 

Dr. Anirudh Gautam 

Executive Director 

Special Railway Establishment for Strategic 

Technology and Holistic Advancement (SHRESHTA) 

RDSO, Lucknow  
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ISEES FELLOWS (2016) 
 

 

 

Prof. Avinash Kumar Agarwal 
Department of Mechanical Engineering 

Indian Institute of Technology Kanpur 

Kanpur, 208016, UP, India 

 

 

 

Dr. S. Venkata Mohan 

Principal Scientist 

Bioengineering and Environmental Sciences 

Lab, EEFF Department,  

CSIR-Indian Institute of Chemical 

Technology, Hyderabad – 500 007, India 

 

 

 

Prof. Ernst Wintner 

Retired Professor of Applied Laser Technology  

Vienna University of Technology (TU Vienna, 

Photonics Institute),  

Vienna, Austria 

 

 

 

Dr. Satish Kumar 

Distinguished Scientist & Chief Controller 

R&D (TN) DRDO 

 

 

 

Prof. Ryo Amano 

Professor of Mechanical Engineering 

Department 

University of Wisconsin-Milwaukee 

Milwaukee, WI 53201 
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ISEES FELLOWS (2015) 
 

 

 

Prof. L.M. Das 

Emeritus Professor 

Center for Energy Studies 

IIT Delhi, Hauz Khas 

New Delhi, 110016 

 

 

 

Prof. Chang Sik Lee 

Chair Professor 

School of Mechanical Engineering 

Hanyang University Seoul, Korea 

 

 

 

Prof. O. N. Srivastava 

Emeritus Professor 

Faculty of Science, Department of Physics, 

Banaras Hindu University 

Varanasi 

 

 

 

Dr. Gabriel D. Roy 

CPnE Consultants, 

Fairfax, VA 22030, USA 
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ISEES FELLOWS (2014) 
 

 

 

 

Prof. Ashok Pandey 
Distinguished Scientist 

CSIR-Indian Institute of Toxicology Research, 

Lucknow-226001, India 

 

 

 

Prof. S. R. Gollahalli 

School of Aerospace and Mechanical Engg. 

University of Oklahoma 

Norman. OK 73019 

 

 

 

Dr. R. K. Malhotra 

Director General 

Federation of Indian Petroleum Industry 

(FIPI) 

3rd Floor, PHD House, 4/2, 

Siri Institutional Area, 

August Kranti Marg, 

New Delhi - 110 016 
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ISEES Young Scientist Awardees (2019) 

 

 

 
 

 

 

Dr. Akhilendra Pratap Singh 
Dr. Akhilendra Pratap Singh is currently a Post 

Doctoral fellow at Engine Research Centre, 

University of Wisconsin-Madicson, USA. His 

research interest includes Advanced Low 

Temperature Combustion, Optical Diagnostics 

with special reference to Engine Endoscopy and 

PIV, Combustion Diagnostics, Engine Emission 

Measurement, Particulates Characterization and 

their Control and Alternative Fuels. He has been 

awarded “Best Thesis Award” by ISEES and 

prestigious “Senior Research Associate Fellowship” 

by CSIR, New Delhi. He has 26 publications in 

peer reviewed journals, 10 conference papers and 

contribution to 17 book chapters. 

 

 

 

 

 

 

 

 

 

Dr. Souvick Chatterjee  
Dr. Souvick Chatterjee is an Educational 

Technical Evangelist at MathWorks, Bangalore. 

He is specialized in Liquid Transport in Physical 

System, Thermal Fluids and Integrated Research 

with focus on end–to-end product development. He 

has been awarded Pratt Fellowship (Virginia tech), 

Graduate Student Association Travel Award and 

Faydor Litvin Graduate Award (University of 

Illinois, Chicago). He has 2 patents, 14 peer-

reviewed journal papers, 16 conference 

publications and 2 book chapters. His 

entrepreneurial drive also led him to be selected as 

one of the 2017 Think Chicago fellow. 
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Dr. Nikhil Sharma 
Dr. Nikhil Sharma is currently a Post Doctoral 

Researcher at Division of Combustion and 

Propulsion System, Chalmers University of 

Technology, Sweden. His research areas include 

the Droplets Size and Velocity studies inside the 

Optical Engine using PDI, contributed in 

alternative fuels and reduction in emissions. He 

has been awarded Postdoctoral fellowship by 

Swedish Energy Agency, Senior Research 

Associate fellowship by CSIR and Best Ph.D. 

thesis award-2017 by ISEES. He has 7 refereed 

journal papers (SCI Indexed), 3 conference 

publications (Scopus indexed) and 10 book 

chapters. 

 

 

 

 

 

 

 

 

Dr. Pooja Devi 

Dr. Pooja Devi is a Scientist at CSIR, Chandigarh 

and Assistant Professor at ASIR, New Delhi. Her 

field of specialization is Material Science, Sensors 

and Energy Harvesting. She has been awarded 

BRICS Young Scientist fellow award, DST, New 

Delhi. She is also a recipient of Young Scientist 

Project under “Scheme for Young Scientist and 

Technologist”. She is a member of Material 

Research Society of India, Electrochemical Society 

of India and Indian Science Congress Association. 

She has published 39 peer-reviewed journal paper, 

51 conference paper and 2 books. 
 

 

  



 

34 

 

ISEES Best Ph.D. Thesis 

Awardees (2019) 

 

 
 

 

 

 

Dr. Vikram Kumar 
 

Thesis Title: Enhancement of Tribological 

properties of epoxy composite coatings for engine 

applications 

Indian Institute of Technology Kanpur, India 

 

 

 

 

 

 

 

 

Dr. Nithin K.S. 
 

Thesis Title: Metallic Nanofillers Incorporated 

Polymer Nanocomposites for Energy Storage 

Applications 

 

Visvesvaraya Technological University, 

Karnataka, India 
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V. Ganesan IIT Madras 

Pravesh Chandra Shukla Indian Institute of Technology Bhilai 

Gabrial D. Roy CPNE Consultants 

Debasis Chakraborty DRDL, Kanchanbagh 

M. Razi Nalim Purdue University Indianapolis 

Santanu De IIT Kanpur 

P.A. Lakshminarayanan Simpson and Co. Ltd, Chennai 

S. Maji Delhi Institute of Tool Engineering 

Himanshu Tyagi IIT Ropar 

Rajiv Sharma Amity University 

Rajeev Kanth Savonia University of Applied Sciences, Finland 

V S Pruthi IIT Roorkee 

R.D. Garg IIT Roorkee 

Michael Sauer BOKU Univ. of Natural Resources and Life Sciences, 

Austria 

Thallada Bhaskar CSIR-IIP, Dehradun 

Binod Parmeshwaran CSIR-NIIST, Triruvananthpuram 

Vivek Kumar Morya CEES, Lucknow 

Amit Bhatnagar University of Eastern Finland 

R Praveen Kumar Bharathidasan University 

Daniel CW Tsang The Hong Kong Polytechnic University, China 

Sunil K. Khare IIT Delhi 

R P Gakkhar IIT Roorkee 

Anirudh Gautam RDSO, Lucknow 

Swarnendu Sen Jadavpur University, Kolkata 

Kirti Bhushan Mishra IIT Roorkee 

Shantanu Bhattacharya IIT Kanpur 

Dev Prakash Satsangi B.T. Kumaon Inst. of Tech., Dwarahat 

Nitin Labhasetwar NEERI, Nagpur 

Nirendra Nath Mustafi Rajshahi University, Bangladesh 

Amitava Datta Jadavpur University, Kolkata 

Rajat Agarwal IIT Roorkee 

V. S. Moholkar IIT Guwahati 

C. Balomajumder IIT Roorkee 

Arvind Kumar Bhatt Himachal Pradesh University, Shimla 

V.K. Garg Central University of Punjab, Bathinda 

Kashyap Kumar Dubey Central University of Haryana, Mahendergarh 

Inderdeep Singh, IIT Roorkee 

Bhola R. Gurjar IIT Roorkee 

S S Jain IIT Roorkee 

M Parida IIT Roorkee 

R. P. Singh, IIT Roorkee 

S N Naik IIT Delhi 

Deepak Pant Central University of Harayana, Mahendergarh 

Vinod Kumar CIAB, Mohali 

Akhilendra Pratap Singh University of Wisconsin, Medison USA 

Nikhil Sharma Charlmers University, Sweaden 
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Dr. V K Saraswat 

Former Secretary Defence R&D 

Member, NITI Aayog, 

DRDO Guest House, Development Enclave, 

 Sankar Vihar Delhi Cantt., New Delhi-110010 

 
 

Dr. Vijay Kumar Saraswat, India's most gifted scientist and an accomplished 

researcher with more than four decades of experience spaning over several fields and 

areas in both basic and applied sciences of defence research. Apart from being a 

scientist, he is a rare combination of an innovator, technologist and visionary. Born at 

Gwalior on 25 May 1949, Dr. Saraswat completed his engineering from Gwalior; 

Master of Engineering from IISc Bangalore followed by Ph.D from Osmania University. 

During his illustrious career, from Scientist to Scientific Adviser to Defence Minister, 

Director to Director General DRDO and Secretary to Dept of Defence R&D, Dr. 

Saraswat has been credited with development of Liquid Propulsion Rocket Engines and 

missiles namely PRITHVI, DHANUSH, PRAHAAR indigenously. He is the principal 

architect of the Ballistic Missile Defence programme which included major technology 

breakthroughs. The successive interceptions of incoming target ballistic missiles at Exo 

and Endo atmospheres are a testimony to his dedicated efforts and exploitation of 

limited technological resources. With this India joined the select nations that have the 

capability to develop BMD systems. Dr. Saraswat brought new dimensions to the 

strategic defence scenario through successful test firing of AGNI-5, SHOURYA, Initial 

Operational Clearance for Light Combat Aircraft TEJAS and induction of INS Arihant. 

Thus, today nation can boast of reaching any shores in the world with the nuclear 

capable missiles with different strike ranges. Under his leadership, DRDO provided 

the technologies developed by them for societal benefits namely Solar Powered Modular 

Green Shelters, Bio-Digesters, AAHAR programmes, explosive detection kit, Diagnostic 

Units for Dengu and Chickengunia etc. Dr. Saraswat's pioneering efforts have taken 

shape into establishment of Research & Innovation Centre at IIT Madras; MILIT- 

Centre for Training needs of armed forces on S&T ; CERT for reporting, auditing and 

handling emergency response of Information Security Incidents; CHESS - futuristic 

technology Centre for High Energy Laser and Microwave devices; Kyrgyz-Indian 

Mountain Bio-Medical Research Centre at Kyrgyzstan; The new international airport 

and Aerospace SEZ at Hyderabad and Advanced Combustion Research Centers at IISc 

and IIT(M). Till recently, Dr. Saraswat was DAE Homi Bhabha Chair and initiated 

development of technologies for Energy Security namely Bio-Mass, Solid Waste 

Management, Fuel Cells, Concentrated Solar Power, Multi Junction Photovoltaic Cells, 

Clean Coal Technologies etc., in the country at various Industrial and Academic 

Institutions in addition to bringing new dimensions to Aerospace Manufacturing. 

Honoris Causa was conferred upon him by more than 18 Universities including Andhra 

University (Visakhapatnam), NIT Surat. He has also authored and presented several 

papers for at National & International level journals / conferences and guided eight 

Ph.D Scholars. Dr. Saraswat presently is the Member NITI Aayog and shouldering 

many honorary positions in Government and Academic Institutions. 
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Dr. Gufran Beig 

Joint Director at Indian Institute of Tropical  

Meterology Pune, India                                                                                   

 
 

 

 

 

 

Gufran-Ullah Beig is an Indian meteorologist and a scientist at the Indian 

Institute of Tropical Meteorology, Pune. He is the programme director of System of 

Air Quality Forecasting and Research (SAFAR), a network of air quality and 

weather monitoring stations, which assists in the forecast of air quality and in 

maintaining an emission inventory.  An elected fellow of the Indian Academy of 

Sciences, he received the Norbert Gerbier-Mumm International Award of the World 

Meteorological Organization in 2005, the first Indian to receive the 

honor. The Council of Scientific and Industrial Research, the apex agency of the 

Government of India for scientific research, awarded him the Shanti Swarup 

Bhatnagar Prize for Science and Technology, one of the highest Indian science 

awards for his contributions to Earth, Atmosphere, Ocean and Planetary Sciences 

in 2006. His broad of research area is Air quality, weather and climate change. He 

did graduation from  Rajasthan University in 1980 and obtained a master's degree 

in physics from Mohanlal Sukhadia University in 1983.Subsequently, he enrolled 

for doctoral studies at Physical Research Laboratory and after securing a PhD 

in atmospheric physics in 1990, he did his post-doctoral studies at National Center 

for Atmospheric Research. On his return to India, he joined Mohanlal Sukhadia 

University as an assistant professor in 1994 and after a service of two years, he 

moved to National Physical Laboratory of India in February 1994 as a scientist (B-

Grade). His stay at NPL lasted only 5 months and in July 1996, he joined Indian 

Institute of Tropical Meteorology (IITM) as a scientist (Grade-C). Over the years, he 

rose through ranks to hold the position of a scientist (Grade-G) and also heads the 

System of Air Quality Forecasting and Research (SAFAR) programme as its 

director. He is known for his studies on anthropogenic emissions of green house 

gases and his studies have been documented in several peer-reviewed articles. 
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Prof. Ernst Wintner           

Professor emeritus, Photonics Inst. 

Vienna Univ. of Technology  (TU Wien)) 

1040 Vienna, Austria 

Phone: +43 6763094961 

Email: ernst.wintner@tuwien.ac.at 

 
                 

Prof. Wintner received his Ph.D. in Physics in 1976 from University of Vienna 

with a thesis on “Electron Microscopy of Partial Dislocation Structures in CuAl 

Alloys”. He changed to the field of Photonics when joining TU Vienna in 1976. In 

1992 he was promoted titular full professor of Applied Laser Technology; since Oct. 

2015 he is retired. His scientific work comprises nonlinear optics, fiber optic 

sensors, solid-state lasers, ultra-short pulse generation, and applications in 

materials processing and dental medicine. Together with GE Jenbacher, Austria, 

he founded the Laser Ignition Research Group in 1998. His external activities 

comprise visiting scientist at M.I.T. 19821984 and at Friedrich-Schiller-

University, Jena in 1986, Visiting Professor to Institute of Laser Engineering, 

Osaka University, 2000-2001, and Indian Institute of Technology Kanpur in 2013. 

He is (co)author of more than 250 scientific publications including 7 book chapters 

and member of several professional organizations 
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Dr. Bharat Bhargava 

Director General ONGC Energy Centre 

Delhi, India  

 
 

Dr. Bharat Bhargava is Director General, ONGC Energy Centre, since January 2013,  

working on various clean energy options, specially hydrogen energy, solar energy, 

geothermal energy, biotechnology for energy applications, uranium exploration and 

recovery by In Situ Leaching method, Helium recovery from oil/gas fields and energy 

efficiency & recovery in oil and gas sector etc.  During this period several new processes 

and materials have been developed and patented by the Centre. 

Dr. Bhargava has more than 46 years’ experience in research, product development, 

quality assurance, production, policy, planning, management, in energy sector working 

on different aspects of clean energy technologies and more particularly on solar energy 

technologies in a research laboratory, industry and the Government.  His areas of 

interest include material science, geophysics, semiconductor devices and micro-biology 

among others. Dr. Bhargava worked with the Ministry of New and Renewable Energy, 

Government of India, in different capacities, from 1989 to 2011. He was responsible for 

policy and all technical aspects of Solar technology development in India, Hydrogen & 

Fuel Cells Programme, Geothermal Energy Programme, Wind-Solar Hybrid Systems 

Programme etc. and among other activities, setting up of the PV Test Facility at Solar 

Energy Centre (now National Institute of Solar Energy) of the Ministry. Dr. B. 

Bhargava is one of the main architects of the Jawaharlal Nehru National Solar Mission, 

launched in 2010, which has given the Indian solar programme much needed thrust. He 

has also developed space grade solar cells. He was also involved in development of a 

number of solar applications in the country, most notable being solar lantern. He was 

also involved in indigenous development of several equipment, process steps, materials 

and test procedures associated with solar cells, modules and systems. He holds several 

national and international patents and involved in transfer of technology for 

manufacture of solar modules etc. He has written/presented papers in a large number of 

international and national technical journals and conferences, mainly in the area of 

solar PV and Hydrogen production. He has been recognized by several international and 

national institutions for his contributions in clean energy technologies. He is a member 

of several Expert Committees set up by various Ministries, State Governments and 

other organizations.  
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Prof. Ajit Kumar Chaturvedi 

Director,  

IIT Roorkee 

Email: director@iitr.ac.in 
 

 
 

Prof. Ajit Kumar Chaturvedi received the B.Tech., M.Tech., and Ph.D. degrees in 

Electrical Engineering from Indian Institute of Technology Kanpur in 1986, 1988, and 

1995, respectively. He served the Department of Electronics Engineering at Indian 

Institute of Technology, Banaras Hindu University, Varanasi from 1994 to 1996. 

Subsequently, he joined the faculty of the Department of Electronics and Computer 

Engineering at Indian Institute of Technology Roorkee. In 1999, he moved to Indian 

Institute of Technology Kanpur where he also held the positions of Head of the 

Department of Electrical Engineering, Dean of Research & Development and Deputy 

Director. He is now the Director of IIT Roorkee. Prof. Chaturvedi was the Coordinator of 

the BSNL-IITK Telecom Centre of Excellence which has done a large number of projects 

for the Indian telecom sector. He is a recipient of the Distinguished Teacher award of 

IIT Kanpur and Tan Chin Tuan Fellowship of Nanyang Technical University, 

Singapore. Prof. Chaturvedi is a member of the Nomination and Election Committee of 

IEEE Communication Society. He has also served on the Teaching Awards Committee of 

IEEE. He is a founding member of the Telecom Standards Development Society of India 

(TSDSI) and the current Chair of the Joint Telematics Group which organizes the 

annual National Conference on Communications. Prof. Chaturvedi was a member of the 

DoT committee which recommended criteria for spectrum allocation to telecom 

operators, in 2008. His research interests are in Communication Theory and Wireless 

Communications. He has supervised a large number of graduate students and publishes 

regularly in IEEE journals in the area of Communications and flagship conferences of 

IEEE Communication Society. He is known for his contributions to waveform shaping 

and sequence design. Nowadays, he is working on the detection problem in massive 

MIMO system 
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Dr. Prashant Gargava    

Member Secretary at Central Pollution Control Board, 

New Delhi Area, India 
 

 
 

 

Dr Prashant Gargava, Member Secretary at Central Pollution Control Board, 

is a Ph.D. in Environmental Engineering with more than 25 years of progressive 

and varied experience in the field of Environmental Management, particularly in 

environmental policies; sector specific statutory requirements and regulations; 

development of standards and compliance mechanism; air quality policy, 

strategy and action planning; and urban air quality management with 

substantive analytical, administrative and leadership skills.  

A multifaceted environmental professional with extensive experience in 

academic and research as well as international exposure. His research interests 

include using mathematical models applied to an air quality control region for 

exhaustive mapping of air pollution scenario and planning control strategies; 

development of regulatory air quality model for India.  

His did his Bachelor of Engineering, from SGITS, Indore, India, 1986, Master of 

Engineering from Government Engineering College, Jabalpur, 1988 and PhD 

from Nagpur University, 1994. 

He is a Visiting faculty School of Planning & Architect, Delhi, since 1997, 

member internal jury, since 2000. 
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TRENDS IN AUTOMOTIVE ENGINES FOR EMISSION 

REDUCTION 
 

V. GANESAN 

FORMER PROFESSOR, I I T MADRAS 
 

 

Abstract 

In 19th century man was mainly depending on horses for mobility. Because of the 

unbearable semisolid and liquid pollution created by horses’ man was forced find an 

alternative solution for mobility.  In this, the ingenuity of two great scientists, viz., 

August Otto and Rudolf Diesel, the two engines, viz., gasoline and diesel engines 

were invented. The first horseless carriage rolled on American road in 1894.  From 

then onwards engines were used for mobility. On seeing the first automobile on the 

road the American Congress commented, “This discovery begins a new era in the 

history of civilization. It may, someday, be more revolutionary in the development 

of human society than the invention of wheel, reported the Joint Committee of the 

US Congress in 1895.”  At the same time the congress cautioned ‘Never in history 

has society been confronted with a power so full of potential danger and the same 

time so full of promise for the future of man and for the peace of the world.’  This is 

becoming true nowadays. The twentieth century was completely dominated by 

automobiles using these two engines. We are at the cross roads again because we 

are totally dependent on automobiles for our mobility. Environmentalists are 

concerned with pollution created by these two vehicles using conventional gasoline 

and diesel engines. A lot of research efforts are concentrated on emission 

reductions.  The recent trends in this direction are concentrated on developing 

 

1. CRDI ENGINES 

2. DUEL FUEL & MULTI FUEL ENGINES 

3. FREE PISTON ENGINES 

4. GDI ENGINES 

5. HCCI ENGINES 

6. LEAN BURN ENGINES 

7. STIRLING ENGINES  

8. STRATIFIED CHARGE ENGINES 

9. VCR ENGINES 

10. WANKEL ENGINES 

This lecture throws lights on the performance and emission characteristics of such 

engines.  Not all the ten listed above are suited for automotive purpose. The six 

variants listed in block letters will be presented and discussed in this lecture. 
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Dr. V. Ganeshan 

Professor (Superannuated) 

Department of Mechanical Engineering 

II T Madras 

vganesan@iitm.ac.in 
 

 

 

 

Prof. V. Ganeshan is a Professor Emeritus in Department of Mechanical 

Engineering, Indian Institute of Technology Madras. He is a Fellow of SAE, INAE, 

National Environmental Science Academy and IE(I). He is a life member of the 

Combustion Institute, ISTE and Aeronautical Society of India. He has authored 440 

papers in peer reviewed journals and conferences and three books on IC Engines, 

Engine Simulation and Gas Turbines. He has supervised 40 doctoral students. Prof. 

Ganesan has received numerous prestigious award including Tamilnadu Scientist 

Award-2003, Automobile Engineer of the Year-2003, Khosla National Award-2004, 

Environmental Engineering Design Award-2006, SAE Cliff Garrett 

Turbomachinery Engineering Award-2007, and SAE Excellence in Engineering 

Education (Triple “E”) Award. 

 

Dr. Ganesan has so far published more than 440 papers in national and 

international journals and conferences. He has attended many international 

conferences throughout the world and has chaired many technical sessions. He has 

organized many national and international conferences and workshops. Dr. 

Ganesan hasdedicated his life in writing technical books to service students’ sector 

in the area of automotive engines and gas turbines. He has authored three popular 

books on IC Engines and Engine Simulation and a book on Gas Turbines and 

another on Heat Transfer, apart from editing several Proceedings by which 

thousands of undergraduate and post graduate students as well as hundreds of 

research scholars have been benefited. In July 2018 his book on 

‘THERMODYNAMICS: Basic and Applied” has been published by McGraw Hill 

education. His book on IC Engines is very popular and famous. McGraw Hill 

international has brought out the international edition of the first edition of this 

book and he is known to the international community throughout the world 

through his books. Last but not the least he is one of the founder members of SAE 

India and serving the Society of Automotive Engineers India since its inception and 

has been honoured with three awards by SAE International 
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Particle Number Emission from Compression Ignition 

Engines 

 
Pravesh Chandra Shukla 

Department of Mechanical Engineering 

Indian Institute of Technology Bhilai. 
 

 

Abstract 
 

Diesel engine technologies have been improved a lot in the last two decades 

especially in terms of delivering higher efficiency and lower regulated emissions. 

Advancement of injection strategy in diesel injection reduced the particulate matter 

emission drastically. However, there is an increasing concern about particle 

number emission. These tiny particles are easier to inhaled deeper into the lungs 

and may be harmful. Future emission regulations are being designed to limit the 

particle number emission as well. This topic attempted to study the formation 

process, methods to control and recent advanced for particle number emission from 

compression ignition engines. 
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Dr. Pravesh Chandra Shukla 

Assistant Professor 

Department of Mechanical Engineering 

Indian Institute of Technology Bhilai. 

 

 
Dr. Pravesh Chandra Shukla is Assistant Professor in the Department of 

Mechanical Engineering at Indian Institute of Technology Bhilai. Dr. Shukla 

received his PhD from Indian Institute of Technology, Kanpur. He has also worked 

as Senior Research Associate (SRA, Pool Scientist) at IIT Kanpur. Prior to joining 

IIT Bhilai, he was a post-doctoral researcher in the Division of Combustion 

Engines, Department of Energy Sciences, Lund University, Sweden. He briefly 

worked in Ecole Centrale de Nantes, France in the field of dual fuel combustion. He 

is recipient of Young Scientist Award from the International Society for Energy, 

Environment and Sustainability. 

 

Dr. Shukla mainly works in the field of Internal Combustion Engines and 

Alternative fuels for transportation. He worked on the development of additives for 

high compression ratio heavy duty engines fueled with alcohol. He is involved in 

investigating the emission characteristics for alternative fuels like biodiesel, HVO 

and alcohols for conventional and advanced heavy duty compression ignition 

engines. During his doctoral, he was mainly involved in physico-chemical 

characterization of diesel engine exhaust using non-noble metal based mixed oxides 

diesel oxidation catalysts. Till now, he has published more than 20 technical articles in 

international journals and conference proceedings. 
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Sustainable Propulsion Fuels: Challenges, Path Ahead 

 

Gabriel D. Roy 

CPNE Consultants 
 

Abstract 

Demand for propulsion fuels is on the increase due to increasing number of 

automobiles, airplanes and other transport vehicles. But the fuel price is also 

increasing, and the political uncertainties make the situation worse. Possible 

solutions are: (i) Alternate fuels - for bio fuels edible produce should not be 

the basic source nor could aural land be utilized for the source production. 

Genetic modification of plant resource to increase oil content, faster growth, 

capability to grow with less water will help. Coastal ground area can be 

saved by using multilevel ponds, and genetically modifying algae to grow 

faster. Bacteria enhanced conversion of waste material to propulsion fuel and 

similar innovations are in order. Strained hydrocarbon fuels need to be 

revisited, (ii) For the present and many more years to come, fossil fuel will 

still be the major market. So, it is necessary to improve the combustion 

process and make it more efficient by mixing enhancement, combustion 

control, plasma-assisted combustion and innovative emission and noise 

reduction technologies, (iii) New engines using thermodynamic cycles with 

better efficiency need to be developed. As an example, pulsed and continuous 

detonation engines offer higher efficiency, easier scalability and stand alone 

or topping engine capability. Though there are several programs address 

these, integrated multi-disciplinary research and development, major 

university, government, industry collaborations, substantial public and 

private funding, and collaboration of oil and alternate fuel producers and 

engine developers are still needed.  
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Dr. Gabriel D. Roy                                                                                                        

CPNE Consultants 

9944 Great Oaks Way 

Fairfax, VA 22030, USA 

Phone: +1 571418 9333 

Email: roygd@aol.com 

 

 
 

Dr. Gabriel Roy’s last mission in Federal Government Service was as Associate 

Director at the Office of Naval Research Global, U.S. Embassy, Singapore. He was 

instrumental in building up joint research programs all over the world in the areas 

of propulsion, energy conversion, fuels and materials. Prior to this, he served as 

Program Manager for Propulsion and Energy Conversion at the U.S. Office of 

Naval Research in Arlington, VA, where he envisioned, sponsored and managed 

innovative research projects on Strained hydrocarbon fuels, Supersonic combustion, 

Combustion control, Plasma assisted emission control, pulsed and continuous 

detonation engines, jet noise control – to name a few. Dr. Roy has over 20 books to 

his credit and has authored over 100 journal articles and papers. He received the 

U.S. Secretary of the Navy Meritorious Civilian Service medal and award. His 

other recognitions include: AIAA Energy Systems medal and certificate, AIAA Air 

Breathing Propulsion Systems medal and certificate, ASME Jean F. Louis Energy 

Systems Award, JANNAF Combustion award, Dr. Roy is a Fellow of AIAA and 

served as an Associate Editor of AIAA Journal of Propulsion and Power. He is also 

a Fellow of ISEES. He is an artist and won the Lalitha Kala Academy Award in 

India and has recently published a book of poems, “Reality and Myth – When Two 

Worlds Collide.” 
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Numerical Simulation of High Speed Combustion 

 
Debasis Chakraborty 

Design Group, Defence Research and Development Laboratory 

  Kanchanbagh 

 
 

Abstract 
 

Over the last few decades, CFD has developed into a rich and diverse subject and is 

emerged as a major component of applied and basic fluid dynamic research 

alongwith theoretical and experimental studies. Simultaneous development of new 

computers, numerical algorithms, physical and chemical models of flow physics are 

responsible for the great impact of CFD in both basic and applied 

scientific/engineering problems. Presently, CFD methods are employed routinely for 

the estimation of various complex propulsion flow parameters where experimental 

data cannot be obtained economically or feasibly. 

 

Modeling combustion for high speed flows remains a formidable challenge in 

predicting high speed turbulent reacting flows. The development of combustion 

model for high speed turbulent reacting flows is in formative stage and some of the 

existing combustion models are too difficult to apply for engineering flows. Direct 

Numerical Simulations (DNS) are carried out for confined supersonic reacting 

mixing layers resolving all the spatial and temporal scales. The computed time 

series data are used to evaluate various empirical combustion models. Reasonable 

match of the models with the DNS data forms the basis of selecting the combustion 

model for practical applications.  

 

3D RANS equations are solved alongwith turbulence and combustion models for the 

design and analysis of various missile propulsion systems using commercial 

softwares and important design modifications were made. These softwares were 

validated extensively against experimental results to find its error band and range 

of applications. Key performance parameters were predicted and propulsion 

systems were optimized through the analysis of various thermochemical 

parameters obtained from numerous numerical simulations. Simulation of scramjet 

combustor flow field of hypersonic airbreathing cruise vehicle is taken as a case 

study to demonstrate that how CFD methods can participate in the design exercise 

and help to arrive at optimized scramjet combustor. 
 

 

 

 

 

 

  



 

53 

 

Dr. Debasis Chakraborty, FNAE, FAeSI, FIE                         

Outstanding Scientist  & Group Director 

Design Group, Defence Research and Development 

Laboratory 

 Kanchanbagh P.O. Hyderabad -500058 

 Ph. 40-24583310, 40-24340037 (Fax), 9440909964 (Mob) 

 e-mail: debasis_cfd@drdl.drdo.in, debasisc.cfd@gmail.com 
 

 

 

 

 

 

Dr. Debasis Chakraborty did his Ph. D in Aerospace Engineering from Indian 

Institute of Science (IISc), Bangalore.  He has worked in VSSC and DRDL for the 

last 32 years and currently he is working as Group Director of Design Group in 

DRDL.  He has worked extensively in numerical simulations of high speed reacting 

and non reacting flows and provided useful aerodynamics and propulsion design 

inputs for satellite launch vehicle, strategic and tactical missiles.  He is the Fellow 

of Indian National Academy of Engineering, Institute of Engineers and 

Aeronautical Society of India and has received many awards including DRDO 

Scientist of the year, DRDO award for best innovation/futuristic development etc.  

He was the INAE-AICTE Distinguished Visiting Professor at IISc, Bangalore, and 

Visiting Professor at University of Hyderabad. He has published more than 235 

research papers in various international journals and conferences in the area of 

CFD. As guest editor, He edited a special issue of Defence Science Journal on CFD. 

He was a member of aerodynamics and propulsion panels of AR&DB and expert 

panel member of National Supercomputing Mission and National Center for 

Combustion Research and Development (NCCRD). 
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Cost Reduction & Scale Expansion for Structural 

Carbon - A Path to Environment Decarbonization 
 

M. Razi Nalim 

Director, Combustion & Propulsion Research Laboratory 

Indiana University - Purdue University Indianapolis 

 

Abstract 

Creation of high-value products such as structural carbon fiber from fossil and 

biomass hydrocarbons may disrupt the reliance on energy from burning of carbon 

and slow the emissions of carbon dioxide on a large scale, accelerating the 

transition to carbon-neutral energy. High-quality carbon fiber composites have 

already enabled substantial weight reduction of aircraft. Given the scale and 

economics of burning carbon for energy, and the absence todate of taxation on 

greenhouse gas externality, technological advances in diverting carbon to better 

uses may be more successful than focusing solely on slowing the burning. There 

may be significant opportunities to expand the range of feedstocks and precursors 

that can be used for expanding production of carbon fiber in quantities that may 

become comparable to other tensile structural materials such as steel and 

aluminum. In particular, the growing availability and low cost of natural gas and 

shale gas suggests new pathways from methane to carbon fiber that could include 

the use of commodity polymers such as polyethylene and polypropylene as 

precursors. Introduction of lower cost fiber, perhaps in non-aerospace grades, can 

drive more structural carbon use in automobiles and other mass-scale products. In 

addition, nanoscale carbon sturctures with unique properties can contribute to 

remarkable composite materials, but may not reach the scale of carbon diversion 

possible with macroscale carbon fiber. 
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Dr. Razi Nalim is Executive Associate Dean for Research and Graduate Programs 

at the Purdue University School of Engineering & Technology in Indianapolis 

(currently on leave, and serving as Visiting Professor at Vellore Institute of 

Technology, Vellore, India). He has three decades of experience in higher education 

and professional practice – in industry, academia, and government. Working at 

NASA Glenn Research Center and Purdue University, he pioneered novel concepts 

for pressure-gain combustion engines and non-steady flow pressure-wave machines, 

aimed at efficiency, power and emissions improvement of aircraft and power 

generation engines. He helped to establish multiple industry-university research 

consortia, especially with Rolls-Royce Corporation. His research has led to 7 

patents, and over 100 publications, supported by over $10 million in grants from 

NASA, US National Science Foundation (NSF), Rolls-Royce, and other sponsors. He 

previously led R&D at two small start-up companies, and has launched a startup 

company to commercialize his research. He has received the IUPUI Bynum Faculty 

Mentor award for guiding undergraduate research, University Trustees teaching 

award for innovative learning contributions, and the highest honors of his school 

for research and service. He has conducted workshops on project-enhanced active 

learning in engineering education, supported by the NSF. Internationally, Dr. 

Nalim has served as NATO AGARD Scholar and twice as a Fulbright Scholar. He is 

an Associate Fellow of the American Institute of Aeronautics & Astronautics. 
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Abstract 

 
Reacting sprays are important in a number of practical applications, such as liquid-

fuelled furnaces, gas turbines, direct injection, and rocket engines. Due to the two-

phase nature, the predictive models for turbulent spray combustion are complex, 

which further gets complicated due to finite-rate chemistry effects and  

turbulence-chemistry-spray interactions. In the talk, the presumed FDF based 

approaches, such as flamelet model and the conditional moment closure (CMC) 

methods will be reviewed, followed by a discussion on the transported FDF method. 

Numerical results from some of these combustion models will be presented and 

discussed. 
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Dr. Santanu De is an Assistant Professor in the Mechanical Engineering, IIT 

Kanpur, since December 2014. He received a Bachelor of Engineering from the 

North Bengal University in 2002 and an M.Tech. from the IIT Kanpur in 2004, both 

in Mechanical Engineering. He received his Ph.D. in Aerospace Engineering from 

the Indian Institute of Science, Bangalore, in 2012. Prior to his joining at IIT 

Kanpur, he served 2 years at the Michigan Technological University as a 

postdoctoral research associate and 1 year at the Institute of Combustion 

Technology (ITV), University of Stuttgart. He also worked as a Scientist at the 

Liquid Propulsion Systems Center, Indian Space Research Organization, between 

2004 and 2005. His primary areas of research are numerical modelling of turbulent 

combustion, spray atomization and combustion, coal gasification and combustion. 

He is a member of the editorial board of ‘Journal of Energy, Environment and 

Sustainability.’ 
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Understanding some Aspects of in-Cylinder Behaviour 

of a Direct Injection Diesel Engine by Experiments 

 
P.A. Lakshminarayanan 

Technical Adviser 

Simpson and Co. Ltd 

 

Abstract 

The combustion and flow in a direct injection diesel are studied with increasing 

complexity using zero dimensional models to full 3-d models. The involved models 

are very useful to understand the minute details and then fine-tune the engine 

either upfront or after the engine is developed. However, they consume computer 

time as well as resources. Also, experimental verification of the models is necessary 

to have confidence. On the other hand, a designer would like to follow a medium 

path, which is neither zero- nor multi-dimensional, with support from experimental 

data on individual systems at the bench, so that iterations can be performed 

economically and fast. The presentation looks at: (1) gas flow, (2) ignition delay, (3) 

mixing controlled combustion model to consider the phenomenon at the wall and 

different types of injection systems, namely mechanical and electronic injection 

with single shot or multiple injection. The model is validated over many engines of 

bore size ranging from 75 mm to 280 mm. 4) Also, presented are the 

phenomenological models of formation of smoke and hydrocarbons, validated in 

engines and combustion bomb. 
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Dr. P.A. Lakshminarayanan graduated from the Indian Institute of Technology, 

Madras in 1971 and obtained M.S. and Ph.D. degrees from the IC Engines 

Laboratory of the same institute. Then, he was a Research Associate at 

Loughborough University of Technology, England for about five years and 

conducted research on petrol and diesel combustion. In 1983, he joined Tech 

Centre, Kirloskar Oil Engines Ltd., Pune. He worked there on many designs of 

engines and engine subsystems for nearly 20 years. In 2002, he was called to head 

the Engine R&D at Ashok Leyland, Hosur. During this tenure of ten years till 2011, 

he was responsible for development of new diesel and CNG engines up to Euro-5 

emission norms and 230 hp. Till 2016, he was the Chief Technical Officer at 

Simpson and Co. Ltd. where his teams developed compact engines and upgraded 

and uprated existing diesel engines. Now he is the Technical Advisor. He has 

published 53 research papers in ASME, SAE and IMechE. Four of them received 

prizes for integrity and quality of the contents from the SAE (intl.), Combustion 

Society (India), AVL (Graz) and AVL (Pune) in 1983, 1993, 2005 and 2010 

respectively. He has five patents to his credit. He has co-authored a book on 

“Modelling Diesel Combustion” published by Springer Verlag (2010). His next book 

“Critical Component Wear of Parts in heavy Duty Engines” was published in 2011 

by John Wiley International. He is co-editing his third book on Design of Heavy-

Duty Diesel engines, which is a collaborative effort of about 35 authors and it is 

intended for publication in 2019. He is a recipient of Arch Colwell Award of the 

SAE. He is a life member of ISEES and Combustion Institute (India). He is a 

Fellow of the SAE and Indian National Academy of Engineering (INAE).  
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Vehicular Emissions and its impact on AQI in Urban 

Areas 
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Director, Delhi Institute of Tool Engineering. 

 

 

Abstract 
 

AQI or Air quality index is a tool which tells about the relative quality of the air in terms of 

clean air. It gives a relative amount of pollutants present in air. AQI computation requires an 

air pollutant concentration over a specified averaging period, obtained from an air monitoring 

devices which are installed at selected places in a city. The quantity of the particulate 

material and other toxic gases with respect to a time duration represents the concentration of 

the air pollutant present in the air at a particular location. AQI has been found to be affected 

by the volume of traffic, fuel quality, vehicle maintenance etc. As the number of vehicles 

increase the AQI level also increases proportionally. AQI level is thus attributed to be 

impacted by the vehicular emissions to a larger extent in addition to other pollution sources 

like industrial pollution, burning of crops etc. 
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Prof. S. Maji is presently serving as Director, Delhi Institute of Tool Engineering.  

He has done his graduation in Mechanical Engineering from Delhi College of 

Engineering in 1981, M.Tech. from IIT-Delhi and Doctorate from Faculty of 

Engineering, University of Delhi. In the past he has worked as Scientist at CSIR – 

IIP, Dehradun. His area of research is “use of fuels and lubricants including 

alternate fuels in IC engines” and combustion generated pollution. He has served 

as Associate Professor / Professor for 24 years at DCE/DTU. In DTU, he was Head 

(Mechanical Engineering), Head (Production Engineering) and Head (Automobile 

Engineering). He was also Dean (Research & Development) and Professor Incharge 

(Alumni Affairs) and Principal, GB Pant Govt. Engineering College, Delhi. 

 

Prof. Maji was conferred Guru Award by SAEINDIA Foundation for extraordinary 

contribution to Automotive Engineering Education; Ralph R. Teetor Educational 

Award in 2001 by SAE International, USA; National Award for “Development of 

New Cost Effective Product for Manufacture”.  Prof. Maji was invited by Michelin 

Tyre to deliver lecture in Bibendum-2011 at Berlin, Germany. Prof. Maji was 

UNDP fellow in 1986-87 at University of Zwickau, Germany and SERC fellow 

during 1998 at IIT-Delhi. Prof. Maji has more than 120 publications; 2 patents. He 

has guided 10 Ph.Ds. His academic and professional activities include Member of 

Expert Committee of NATRIP, BIS, GGSIPU, ISM, NIT-Kurukshetra, YMCA, 

MNES, IUAC.  Expert / Advisor for recruitment for UPSC, CSIR & DRDO. Prof. 

Maji is also Member, Society of Automotive Engineers(SAE); Fire & Security 

Association of India (FSAI); SAE-India Publication Board; SAE-India, SAE-India 

Foundation; Faculty Advisor-SAE International Students Chapter; Vice-

Chairman(Publication)-SAE India, NIS; Faculty Advisor-SAE Student Chapter-

DCE. 
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IIT Ropar 

 
Abstract 
 

Worldwide water scarcity and the contamination of existing fresh water resources 

(by various pollutants) is one of the serious global challenges. In order to augment 

the fresh water supply, desalination has been practised by many countries such as 

Middle East and North African countries, India, United States etc. Majority of the 

desalination plants in these countries are based on Multi Stage Flash (MSF) and 

Reverse Osmosis (RO) technologies. Both these technologies are capital and energy 

intensive and suitable for large scale water production applications and are having 

high cost for small scale applications. Hence, there is a need to develop such 

technologies which may be economical for small scale applications, can be combined 

with renewable energy sources such as solar and geothermal and are suitable for 

such regions in the world which does not have resources to install MSF or RO 

plants. Humidification-dehumidification (HDH) desalination technology is one such 

technology (based on thermal desalination technology) which has been found to be 

ideal for small scale water productions (1-100 m3/day), requires less maintenance 

and can be combined with the renewable energy sources such as solar or 

geothermal due to lower temperature operation. 
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Dr. Himanshu Tyagi is currently working as Associate Professor in the School of 

Mechanical, Materials and Energy Engineering, IIT Ropar. He has previously 

worked at the Steam Turbine Design Division of Siemens (Germany and India) and 

at the Thermal and Fluids Core Competency Group of Intel Corp (USA). He 

received his Ph.D. from Arizona State University, in the field of Heat Transfer and 

specifically looked into the radiative and ignition properties of nanofluids. He won 

the Best Paper Award at the ASME Energy Sustainability Conference at Long 

Beach, CA in 2007. He obtained his master's degree from University of Windsor, 

Canada, and his bachelor's from IIT Delhi, in Mechanical Engineering. Among 

other awards, he has received Summer Undergraduate Research Award (SURA) 

from IIT Delhi, International Graduate Student Scholarship from University of 

Windsor Canada, Indo-US Science and Technology Forum (IUSSTF) grant awarded 

for organizing an Indo-US Workshop on ‘Recent Advances in Micro/Nanoscale Heat 

Transfer and Applications in Clean Energy Technologies’ at IIT Ropar.  
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Funding Opportunities in India for Clean Energy 

Research 

 

Rajiv Sharma  

Amity University 

Abstract 

Government of India has placed a great importance on clean energy to meet its 

growing energy demand with little or nil impact on the environment. India is a 

leading member of the Mission Innovation promoting research in clean energy with 

an ambitious target of doubling the expenditure in this area. To meet this target, a 

number of schemes have been launched promoting research in solar energy, 

biofuels, alternate fuels, clean energy materials, off grid energy storage, smart grid, 

energy demand reduction in built environment etc. India has also entered into 

bilateral and multilateral arrangements with various countries for joint research in 

these areas. The talk will cover some of these research funding opportunities. 
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Dr Rajiv Sharma is a Ph.D. in mathematical modeling of physiological fluid 

system from IIT Kanpur in 1987. He has a very extensive experience of over 33 

years in promotion of science and technology through various positions in the 

Department of Science and Technology, Government of India. This includes about 

20 years in development and implementation of international bilateral/ multilateral 

programmes with other countries and has widely travelled across the world for this 

purpose. 

Dr Rajiv Sharma holds the distinction of being the first Indian Co-Chair of the 

Indo-German Science and Technology Centre as well as of the US-India S&T 

Endowment Board. He became the second Executive Director of the bi-

governmental Indo-US Science and Technology Forum promoting science, 

technology and innovation collaboration, covering a large number of stakeholders 

ranging from students to senior scientists to entrepreneurs. 

In 2016, Dr Sharma became the Mission Director of 4 important technology 

missions related to Nano Science & Technology; Clean Energy; Water; and 

Supercomputing. He later held the position of the Secretary of Science and 

Engineering Research Board for about 16 months before superannuation from 

Government of India.  

He is presently a Senior Vice President of the Ritnand Balved Education 

Foundation (RBEF), the sponsoring foundation for Amity Universities in India and 

abroad and alsi the Director General of Amity Foundation for Science, Technology 

and Innovation Alliances (AFSTIA). 
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Innovative Education System 
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Abstract 

 
In the recent years, big data and learning analytics have been emerging as fast-

growing research fields. The application of these emerging research areas is 

gradually addressing the contemporary challenges of school and university 

education. Tracing out the information regarding students’ misconceptions and 

dropping-out probabilities from the courses at the right instant of time, 

development of detectors of a range of educational importance and achieving the 

highest level of quality in the higher education are becoming more challenging. 

Moreover, providing well timed and the best suitable solutions to the students 

at-risk are even more strenuous.  In this concept paper, we aim to address these 

contemporary challenges of school, the university education, and their probable 

solutions by utilizing our research experiences of automated assessment, 

immediate feedback, learning analytics and the IT technologies. Solving such 

problems by knowing the history of students’ activities, submissions, and the 

performances data is possible. The identification of students’ misconceptions 

during the learning process, examining behavioral patterns and significant 

trends by efficiently aggregating and correlating the massive data, improving the 

state-of-the-art skills in creative thinking and innovation, and detecting the 

drop-outs on-time are highlighted in this article. We are aiming at extracting 

such knowledge so that adaptive and personalized learning will become a part of 

the current education system. Not only the available algorithm of supervised 

learning methods such as support vector machine, neural network, decision 

trees, discriminant analysis, and nearest neighborhood method but also new 

engineering and distillation of relevant data features can be carried out to solve 

these educational challenges. 
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Dr. Rajeev Kanth is currently working as an Associate Professor at the Savonia 

University of Applied Sciences, Kuopio, Finland and he has been supporting AI 

research lab at the University of Turku as a senior research scientist. He received 

Doctor of Science (D.Sc.) in Information and Communication Technology from 

University of Turku, Finland, in 2013. At the Savonia University of Applied 

Sciences, Finland, he has also been also working as a program chair for the 

Bachelor Degree Program in Internet of Things focusing both teaching and 

research. Previously, he has worked at the Indian Space Research Organization 

(ISRO), Ahmedabad India, Royal Institute of the Technology (KTH), Stockholm, 

Sweden and the University of Turku (UTU), Finland, where he has been a 

Researcher, Post-doctoral Researcher, and the Senior Researcher respectively. His 

current research interests include educational Technology, Internet of Things, Big 

Data Analytics, and the Artificial Intelligence. He has published more than 50 

scientific articles in peer-reviewed conference proceedings and refereed journals in 

the field of computer science and communication technology and the data analytics. 

He is also a recipient of a certification from Stanford Centre for Professional 

Development, Stanford University and has presented keynote talks, invited 

lectures and research work in more than 30 countries across the world. He has been 

a member of IEEE communication society, IEEE cloud computing community, 

IEEE Earth Observation Community, and green ICT community. 
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Abstract 

Heavy metal contamination of soil and aquatic bodies caused due to enhanced 

industrialization is one of the major threats worldwide. Among all, cadmium is the 

most toxic and carcinogenic metal having extensive utilization in various industries 

making its accumulation easier in food chain. Nowadays, microalgae have emerged 

as potential candidates having capability to remove significant amount of cadmium 

from aqueous media. In present investigation, different microalgae species were 

screened for their tolerance capacity in varying cadmium concentrations on the 

basis of their IC50 value. Among the tested species, two oleaginous microalgae, 

Scenedesmus sp. IITRIND2 and Chlorella minutissima were found to show highest 

IC50 value of 84 and 76 mg/L with removal efficiency of 94 and 89% respectively at 

these concentrations of cadmium. Further examinations showed significant 

increase in lipid content of 27-36% in both the species with simultaneous decrease 

in protein, carbohydrate and photosynthetic pigments, which suggests their 

survival mechanism at high cadmium concentration. The amount of cadmium 

biosorbed and bioaccumulated within the cells were also measured.  This coherent 

approach of coupling heavy metal remediation with enhanced lipid production by 

microalgae provides solution to two major problems, in terms of efficient bio-

removal of heavy metals from contaminated sites as well as induced lipid that can 

be utilized for biodiesel production.  
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Prof. Vikas Pruthi has done M.Sc. in Microbiology from University of Delhi, 

India, and Ph.D. in Biotechnology from Institute of Microbial Technology (CSIR), 

Chandigarh, India. Currently, he is a Professor at Department of Biotechnology, 

Indian Institute of Technology Roorkee (IITR), Roorkee, India, and Head, Centre 

for Transportation Systems, IITR. In his 30 years of academic and research 

experience, he has guided 21 Ph.D. thesis and more than 50 undergraduate and 

postgraduate students for their dissertation and project work. He has published 

more than 100 research papers and 05 book chapters and has filed Indian patents. 

He successfully completed 11 research projects funded by various national funding 

agencies. He was a recipient of Young Scientist Award and Better Opportunities for 

Young Scientists in Chosen Areas of Science and Technology (BOYSCAST) 

Fellowship for the year 2007 by the Department of Science & Technology, India. He 

is fellow member of American Society for Microbiology, Association of 

Microbiologist of India, The Biotech Research Society, India and Society of 

Biological Chemists. His main area of research is the development of novel 

strategies for the treatment and transforming pollutants to harmless substances, 

generating biodegradable materials from renewable sources and developing 

ecofriendly manufacturing and disposal processes. 
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Abstract 
 

Solar energy is the cleanest form of energy available on Earth. It can be harnessed 

to meet the daily needs of electricity consumption. Unavailability of electricity for 

agricultural requirements is a major problem in the rural areas. To cater this 

problem, this study has been performed for evaluating the feasibility of the solar 

energy for the farmers. Under the aegis of Unnat Bharat Abhiyan (UBA), Indian 

Institute of Technology Roorkee, India has recognized 5 villages and Beladi 

Salhapur is one of them. In this research work, the solar potential of the Beladi 

Salhapur village has been assessed for the sustainable development of this village. 

 

Our study finds an optimum tilt angle to get the maximum quantum of the solar 

energy falling on the Solar Photovoltaic (SPV). Geomatics techniques have been 

used in assessing and digitizing the required area of interest. Solar irradiance data 

have been downloaded from the website of the National Renewable Energy 

Laboratory (NREL). The geodatabase has been created in QGIS software by 

digitizing the rooftops of the residential areas to obtain the usable area for SPV 

installation. Programming script programming for implementing an algorithm to 

convert irradiance at optimum tilt angle has been performed to get the maximum 

solar potential available at the location with the best tilt angle. Energy 

requirements have been calculated using a number of households and population to 

check whether SPV panels can be installed on the available rooftop area or not. 

 

It has been analyzed from this study that enough solar potential is available to feed 

the requirements of all the households in the Beladi Salhapur village. Annually 

0.167 GWh/year of the energy can be generated using SPV panels on the rooftops of 

this village (average data 2002-2008). The average of the 15 years i.e. from 2000 to 

2014 is 0.163 GWh/year. This is the pilot study conducted in this village. The 

approach used in this study can be replicated at other locations such as hilly 

terrain, remote areas, etc. 

 

Keywords: solar potential; renewable energy; remote sensing; QGIS; script 
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Dr. R.D. Garg is Associate Professor in the Department of Civil Engineering, IIT 

Roorkee. He has about 24 years of experience in the field of Geomatics at ISRO and 

IIT. His research interests are land surveying, satellite image processing, optical 

thermal microwave and hyperspectral remote sensing, sub-surface investigations 

using GPR (ground penetrating radar), GIS and GPS. He has supervised 15 PhDs 

and 47 M.Tech. theses. He has published 100 research papers in international/ 

national refereed journals with high impact factors, 8 Book Chapters and presented 

102 papers in the Conferences in India and abroad. He is involved in a number of 

international/ national research projects and consultancy work. He is Associate 

Editor of ‘Journal 

of Indian Society of Remote Sensing’, 45 years old prestigious publication by 

Springer. He has won prestigious ISRS-SPECK Award in year 2003. He has been 

conferred five more 'Best Paper Awards'. He was awarded 15 months’ fellowship by 

The Netherlands government to pursue research work at ITC, The Netherlands. He 

has organized 28 international and national training courses and delivered expert 

lectures in different parts of country and abroad. He is Fellow of IEI and IWRS, 
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Abstract 

In our societies quest to mitigate greenhouse gas emissions and petroleum use, 

processes for fuel and chemical production from renewable resources are a key for 

the future. However, care must be taken for the choice of the renewable resources, 

if the concept shall be sustainable. Sustainability includes not only the 

environment but also societal impact and economic considerations. Currently 

unused side streams of actual production processes are promising sources of carbon 

as they are in no competition with food or feed production. In fact, they are prone to 

cause environmental problems as long as they remain unused. So, valorizing them 

instead of wasting them makes sense. The fact that they are not used now, implies 

that their valorization might be difficult or expensive, so the development of the 

right techniques is required.  Industrial microbiology plays a key-role for the 

provision of the desired technical solutions. Such solutions require the right choice 

of the production organism and diligent development of the bioprocess to ensure 

optimal performance of the microorganism. Industrial production conditions are 

generally very harsh. Nevertheless, the host cells should be very efficient, which 

opens a vast area of conflict for the industrial microbiologist. Synthetic biology and 

metabolic engineering provide optimal tools for the rational design of biocatalysts. 

However, biodiversity is a major resource which should be tapped first. Nature 

solved many problems, which we face in industrial context – be it natural stress 

resistance or efficiency of metabolic pathways. However, all too often the rich 

source of natural diversity is neglected in favor of “pet” or model organisms. I 

propose that the fastest and most reliable path to efficient and economically viable 

microbial production processes uses both – natural diversity and synthetic biology. 

This concept shall be exemplified with entirely oil palm based 1,3-propanediol 

(PDO) production with the bacterial host Lactobacillus diolivorans. The use of plant 

oil derived long chain fatty acids for oleochemical production processes leads to vast 

amounts of remaining crude glycerol (mio t scale world wide) as side stream. The 

price of this crude glycerol is rather low (0.05 – 0.25$ per pound). Furthermore, 

plant oil production leaves huge amounts of biomass behind, which is often unused 

and in worst case burnt, which leads to severe environmental problems. One 

example for such plant material are empty fruit bunches (EFB) from palm oil 

production. 

Due to their high content of cellulose (45% w/w) and hemicellulose (18% w/w) they 

are a potential source of sugars. To make these sugars available, a pre-treatment of 

the EFBs such as steam explosion followed by enzymatic hydrolysis is necessary. 

We present a concept for an entirely palm oil based biorefinery producing a variety 

of products.  
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Abstract  

   
The growing interest in biofuels from lignocellulosic feedstock can provide a path 

towards replacing petroleum-based fuels. The sustainable biofuels are the potential 

alternative and lower the greenhouse gas (GHG) emissions. Various feedstock and 

combinations of processes are used in a bio-refinery for the production of several 

products. India has agro-based economy with huge source of biomass availability 

120 – 150 million metric tons per annum covering agricultural and forestry 

residues and being burnt in open lands causing environmental problem. These 

residues can be a renewable carbon resource and can be converted to energy 

products, chemicals and bio fertilizer. Thermochemical conversion processes are the 

promising route to convert the residual biomass/carbon such as pyrolysis, 

hydrothermal liquefaction, gasification and combustion.  

 

Pyrolysis process yields liquid, solid and gaseous products includes bio oil, syngas, 

and bio char. The possible applications for these products are as follows. The bio-oil 

from the process (25-27 MJ/kg) as a blending agent in furnace oil/boiler 

fuel/stationery power/energy applications and co-processed with petroleum 

fractions in refinery, non-condensable gases for the energy applications and bio 

char for the soil enrichment (bio fertilizer), water purification, and energy/heat 

applications. The syngas produced from the gasification is the build block molecule 

for various chemical processes/ fertilizer industry. The bio oil produced can be 

source/ raw material for the different process to produce chemicals and fuels. CSIR-

IIP has mobile pyrolysis developed in collaboration with Aston University, UK; 

European Bioenergy Research Institute (EBRI) can help to provide 

technology/large-scale units to biomass rich countries. In addition, the process 

developed for wet biomass/lignin converted into high value functional chemicals 

may contribute for economically viable integrated bio refinery systems. 

 

The utilization of renewable carbon resources will reduce the dependency on fossil 

fuel derived products.  The Biomass-energy systems help in economic development 

without contributing to the greenhouse.  It will also generate new income for 

farmers and rural population, revitalizes the retarded rural & agricultural 

economies. 
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Abstract 

 
2,3-Butanediol (BDO) is a valuable chemical that is commonly synthesized from 

petrochemical derivatives. It is an important platform chemical for the 

manufacture of aviation fuels, printing inks, perfumes, fumigants, explosives, 

plasticizers, food additives, moistening and softening agents. It is important and 

challenging to find an economical, safe and green route for the large scale 

fermentative production of such petroleum based bulk chemicals. The present study 

reporting the fermentative production of BDO from Oil Palm Front (OPF) biomass 

using an Enterobacter sp.SG1. The study also aims to develop a process for the 

production of 2,3 BDO using Simultaneous Saccharification and Fermentation 

(SSF). The study showed that SSF is one of the most attractive techniques for the 

microbial production of 2,3 BDO using OPF. The enzymatic digestibility and 

fermentative capacity of dilute acid pre-treated OPF biomass was checked and the 

role of various experimental parameters during SSF like enzyme loading and 

inoculum loading in the BDO yield were estimated. A comparison of effectiveness of 

SSF over separate hydrolysis and fermentation (SHF) on 2,3 BDO production using 

OPF was evaluated. 
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Abstract 

 
Lignocellulosic biomasses (LCB) are the most abundant and nonfood-based reduced 

carbon source on earth. However, the structural complexity of these biomasses is 

major challenge for microbial fermentation based process development for their 

conversion into simple sugar for biotechnological applications. Therefore, an 

efficient cost-effective pre-treatment process is being needed. In recent years, Ionic 

liquids (ILs) and the Deep Eutectic solution solvents have gained immense 

attention for pre-treatment of LCB. The major constrains is toxicity and recovery of 

these expensive solvents. Thus, the present study was designed to minimize the 

process in with enzymes and extracellular culture filtrate for enhanced production 

of the fermentable Sugar from LC.  Enzymes from the IL tolerant microbes as well 

as extremophile were used for saccharification of the Partially ILs exposed LCB. In 

order to optimize the efficacy of bio-conversion several ionic liquids were screened 

duly for biomass treatment as well as enzyme compatibility. The experimental 

result showed that the yield of reducing sugars from [Mmim][DMP] treated 

biomass was found to be significantly higher than the untreated one. In order to 

ensure the efficient process, the production optimization of enzyme from the fungi 

was evaluated and 96 hours of incubation time was found to be optimum. 

Approximately 40-60 % bio-conversion was achieved from the biomass in 48 hours 

by 2.0 mg/ml protein (culture supernatant) in reaction mixture. The optimization 

for up-scaling, product and ILs recovery is in progress. Based on the results, it is 

anticipated that this single-pot cost effective process may be helpful in the 

development of a commercially compatible sugar production from LCB. 

 

Keywords: Lignocellulosic biomass, bioethanol, single-pot saccharification, Ionic 

Liquid 
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Abstract 

Microalgae have received notable attention for their various environmental 

applications, due to their unique features. In this work, the potential of a 

freshwater (Scenedesmus quadricauda) and a marine water (Tetraselmis suecica) 

microalga was explored for dairy wastewater treatment, lipid extraction (for 

biodiesel production) and pharmaceutical removal. Results of this study revealed 

that microalgae grew well in dairy wastewater without adding nutrients. It was 

found that both species of microalgae successfully removed total nitrogen, 

phosphate, and total organic carbon from dairy wastewater (in the range of 40-

90%). Fatty acid methyl esters (FAMEs) analysis demonstrated that both species of 

microalgae had eight fatty acids in total, in different percentages. C16 and C18 

were the dominant fatty acids in the cultivated microalgae. The percentage of 

saturated fatty acids was significantly higher in Scenedesmus quadricauda. On the 

contrary, higher percentage of polyunsaturated fatty acids was observed in 

Tetraselmis suecica. Lipid extracted microalgae was finally used for the removal of 

pharmaceutical from water, which showed promising results. This study exhibits 

that microalgae, as a renewable resource, has the potential to solve different 

environmental issues in a sustainable way, after careful selection of correct 

microalgae species and conducting proper optimization studies. 
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Roots of Cassava (Manihot esculenta Crantz) a tuber crop is being primarily used 

in starch and sago processing industries. Tamilnadu a southern state in India is 

having many such industries (around 200 – approx). The process of producing 

starch and sago discharges enormous amount of waste both as liquid and solid 

form. Solid wastes were produced as three forms in different stages: as peels in 

initial processing, fibrous byproducts during crushing and sieving and bagasse or 

thippi during cassava starch and flour processing. Whereas the liquid waste as 

starch residues after starch settling, and wastewater effluents. It was estimated 

that per ton of processed root generates at least 600L of wastewater which are high 

in starch content and COD thereby. Generally, the disposed waste consists starch, 

cellulose, hemicellulose, lignin and other organic and inorganic constituents, out of 

which the amount of starch alone would be 55-60% of, 25% of cellulose and 6% of 

hemicellulose. Disposal of these wastes having high COD is the biggest challenge 

for sago industries which may cause several harmful effects to the environment. 

Biorefinery concept may suit to utilize these wastes as there are research evidences 

for the production of biofuels, organic acids and several other products through 

biological route. This review articulates the potential utilization of those wastes to 

produce value added products. 
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Abstract 

 

Food waste that amounts to over one billion tonnes per year globally is a potential 

renewable feedstock for biorefineries. Our research focuses on the development of 

high-throughput catalytic systems to produce value-added platform chemicals, such 

as hydroxymethylfurfural (HMF) and levulinic acid, from various selected food 

waste that is rich in starch, cellulose, or sugars. Homogeneous (e.g., SnCl4 and 

AlCl3) and heterogeneous catalysts (e.g., zeolites) were evaluated, which carry 

different Brønsted acidity and Lewis acidity for controlling HMF yield and 

selectivity. These acidities maneuver the kinetics of desirable tandem reactions 

(hydrolysis of glycosidic bonds, isomerization of glucose, and dehydration of 

fructose) and side reactions (polymerization and rehydration). In particular, our 

recent studies highlight biochars functionalized via N-doping, metal impregnation, 

sulfonation, and acid activation as novel solid catalysts in different important 

reactions, for achieving sustainable and circular biorefineries. Solvents are also 

evidenced to play an important role beyond serving as a reaction medium, e.g., the 

production of HMF in the presence of acetone is substantially faster than that in 

dimethyl sulfoxide/H2O and tetrahydrofuran/H2O. Replacing the industrial co-

solvent by greener alternatives, i.e., propylene carbonate and γ-valerolactone, can 

further accelerate the conversion of food waste. The solvent medium interacts with 

the substrates and catalysts, altering their reactivity during catalysis. In addition 

to platform chemicals, hydrochar as a potential solid fuel can be co-generated via a 

demonstrated microwave-assisted hydrothermal treatment of red seaweed. These 

research efforts elucidate the roles of different parameters in conversion systems 

and demonstrate a good potential of food waste valorization for the synthesis of bio-

based products in real-life applications.  
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Abstract 
 

Enzyme stability is a prerequisite for their applications in industrial processes. Our 

primary focus has been to develop novel enzyme preparations and understand 

molecular basis of their stability. The extremophiles and their extremozymes have 

been studied in this context.  

Extremophiles are microorganisms that inhabit some of earth’s most hostie 

environments and perceived to be an excellent source of hyperstable macromolecule

s, particularly enzymes (extremozymes).  The halophilic enzymes have proved to be 

robust catalysts in peptide synthesis, enhanced oil recovery, bioremediation and 

hypersaline waste treatment over non-halophilic counterparts which denature 

under harsh reaction conditions. Some novel halophiles inhabiting 

saline/hypersaline environment and solvent tolerant extremophiles have been 

isolated and characterized.  Thirty-five such extremophiles gene sequences have 

been deposited into GenBank, NCBI USA. 

Some of their novel enzymes have been purified and characterized by our group. 

The applications of these halophiles have been quite noteworthy with far reaching 

implications. The solvent-tolerant protease from the haloalkaliphilic bacterium 

Geomicrobium sp. EMB2 (MTCC 10310) was purified to homogeneity by 

hydrophobic interaction chromatography on Phenyl Sepharose 6 Fast Flow matrix 

and cloned. Similarly, enzymes from other halophiles i.e. protease from 

Virgibacillus sp. EMB13, (GU059913), lipase from Marinobacter sp. EMB5 

(FJ525429) and amylase from Marinobacter sp. EMB8 (GU059908) have been 

purified and studied in detail. Application of Marinobacter sp. amylase has been 

demonstrated in synthesizing maltotriose and maltotetrose rich 

maltooligosaccharide, which are highly desirable in baking applications. The 

differential interaction of nanoparticles and extracellularly secreted halophilic and 

non-halophilic enzymes has also been studied extensively. The proteomic insights 

achieved on responses of gram-positive and gram-negative halophilic bacteria 

grown in different salt concentrations have contributed to understanding of the 

protein diversity and osmoadaptive strategies in moderately halophilic bacteria. 

 

Keywords: Extremophiles; Biocatalyst; Enzyme tolerance; Nanomaterials; 

Microbial diversity 
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Abstract 
 

The concept of exergy stems from second law of thermodynamics. Whenever a 

system which is at different state than its exergy reference environment, interacts 

and comes to equilibrium with it then there is an opportunity for developing work. 

Exergy is the maximum which can be obtained from such an interaction.  Exergy is 

an extensive property of the system and its magnitude indicates the extent to which 

the state of the system departs from that of the environment. Unlike energy, it is 

not conserved but gets destroyed because of irreversibilities. Exergy analysis is 

quite useful for achieving better and more efficient energy resource use as it helps 

in identifying the locations at which significant irreversibilities occur and 

determining their nature and magnitude. This certainly is helpful in the better 

design of equipment and in selecting appropriate processes involving minimum 

irreversibilities. With an exergy analysis of the operating engine exergetic 

parameters such as exergy input, exergy distribution to various heads, exergetic 

efficiency etc are determined and scope for improvement ascertained. 
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Abstract 

 
Bangalore Suburban Railway system is being developed to decongest the city. 

Availability of a suburban system will assist in reduction of fuel consumption and 

improvement of environment. Quality of commuting will be improved for the 

passengers and coupling to metro trains will provide a breath of life to the city. 

Indian Railways has planned a large electrification program in order to run MEMU 

EMU trains in the suburban trains. Author has argued for an alternative to the 

proposed system. It is brought out the hybrid methanol based systems will lead to 

carbon neutral transportation at substantially lesser cost to the government. 

Comparative technology merits and economic benefits have been computed and 

presented. It is proved that methanol based transportation is better than 

electrification across economy efficiency and environmental parameters.   
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Dr. Anirudh Gautam is a mechanical and electrical engineer 

from prestigious SCRA scheme of Indian Railways. He has 

served initial years on the Indian Railways in the maintenance of the carriage and wagon, 

maintenance and operation of steam locomotives, operation and maintenance of diesel 

locomotives and train and crew management in the challenging Eastern Sector of Indian 

Railways. He then worked in the area of manufacture of diesel locomotives at Diesel 

Locomotive Works, Varanasi and moved to the niche area of design and development of diesel 

engines for the locomotives. He is credited with design of the first hotel load feature on an 

export locomotive and was instrumental in building the first indigenous EMD design locomotive 

in India at DLW. He has developed the worlds first ALCO locomotive electronic fuel injection 

system which has been commercially successful. He developed the mobile Emission Test Car 

which has been used for measuring pollutants levels from diesel locomotives of Indian 

Railways. He has been working on the research and development of alternate and advanced 

propulsion systems. His main areas of interest are energy production devices, fuel cells, hybrid 

power trains and sustainable motive power systems, control systems development and structures 

optimization. His other area of specialization is Reliability Engineering and he has been 

instrumental in setting up a Center for Reliability and Integrated Systems Engineering at RDSO.  

Dr. Gautam is recipient of various awards by the Ministry of Railways, including the coveted 

National Award for Outstanding service by the Minister of Railways. He is currently working on 

development of highly fuel efficient engine technologies for locomotive engines, design and 

development of natural gas engine technologies, use of methanol on locomotive engines and 

reduction of emissions from locomotive engines. He is the chairperson of the National Task 

Force for conversion of IC engines to operate on methanol. He is working on developing fuelcell 

based hybrid trainsets which is the future of railway traction.  He holds a Masters in Quality 

management from BITS Pilani, a Masters of Engineering in Engine Systems from University of 

Wisconsin, Madison, USA and a PhD in renewable energy and transportation from IIT Kanpur.  
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Abstract 

The reliable and sustainable cooling of a heat generating system is one of the 

biggest concerns in the field of thermal engineering. For this purpose, today's world 

is focusing on such cooling systems which do not involve any active components 

(passive systems) for its high reliability and compact size. For this reason, in heat 

transfer, natural circulation loop (NCL) is highly used. NCL works as a cooling 

system by removing heat from the lower elevated heat source and deposit the heat 

to a higher elevated heat sink by the moving fluid present in it. As spontaneous 

dynamics of the working fluid plays a very important role in the performance of the 

system, it is necessary to study proper fluid flow dynamics. With increase in heater 

power, a change in loop fluid flow dynamics has been observed. For the 

comparatively low heater power we observed steady flow and with the increase in 

heater power first we got the oscillatory flow and then with the addition of more 

heater power we observed flow reversal. In this paper, first we investigated the 

instability associated with the loop fluid flow with the help of recurrence plot. Along 

with recurrence plot we also compute the recurrence quantification analysis. From 

the recurrence quantification analysis, we can predict early about the change in 

flow pattern from oscillatory region to flow reversal region. For the numerical 

simulation in single phase, a small scale square natural circulation loop set-up has 

been used. 1-D control volume technique has been employed for the solution of 

governing equations of mass, momentum and energy. Numerical simulations are 

carried out by Simulink model. On-Off controller is used to control the instability. 

We trigger the control signal depending on the mass flux. When the value of the 

mass flux becomes higher than the mean value of mass flux distribution control 

signal is fired. From the numerical results, it can be observed that with the 

increase in power we need higher perturbation in controller to control the 

instability. 
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Prof. Sen is working in Department of Mechanical Engineering at Jadavpur 

University in Kolkata, India. He is in teaching and research for about 30 years. He 

did his bachelor and masters in mechanical engineering and PhD (Engineering) 

from Jadavpur University. He did his post-doctoral work at University of Illinois at 

Chicago, USA; Virginia Tech, USA and at Technical University of Munich 

Germany. He was awarded with DAAD fellowship. He is a fellow of International 

Society for Energy, Environment and Sustainability and West Bengal Academy of 

Science and Technology. He has authored more than 200 technical papers in 

various reputed journals and conferences. He has guided 25 PhD scholars so far. 

His research area covers reacting & multiphase flow, magnetic fluid &nanofluid 

transport, heat transfer augmentation and nano-structure synthesis. 
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Abstract 

 

This talk will introduce the audience to possible types of risks that the biofuels may 

pose to the people, infrastructure and the environment when being processed, 

stored and transported in technological scales. Common scenarios and deduced 

consequences of fire, explosion and dispersion for conventional fuels (crude 

products) may not be applicable to biofuels without certain modifications. 

Highlighting such modifications based on convincing scientific evidences are the 

key issues that will be discussed. Once such know-hows are developed the safety of 

people, process, plant and environment can be much better assured. Computational 

modelling assisted risk assessment of critical scenarios of fire, explosion and 

dispersion likely to occur with biofuels will also be briefly touched upon. 
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Dr. Kirti Bhushan Mishra is an Assistant Professor in Department of 

Mechanical and Industrial Engineering at Indian Institute of Technology (IIT) 

Roorkee. He is also the founder of Technological Risk Research and Analysis Group 

TRAG and in-charge of fuels, combustion and IC engines lab at IIT-R. Dr. Mishra 

obtained his B.E. from RGPV, Bhopal in 2001 and M.Tech from MANIT, Bhopal in 

2003, both with distinctions. Subsequently, he completed his PhD on fire safety and 

combustion from University of Duisburg-Essen (UDE), Germany in the year 2010. 

After his PhD, he worked as Senior Scientific Officer at BAM Federal Institute for 

Materials Research and Testing in Berlin, Germany for more than five years. Since 

July 2015 he has been working as faculty in mechanical engineering department at 

IIT Roorkee. He has 22 journal papers, 20 patents and 42 conference papers to his 

credit. He is also the recipient Early Career Research Award -2016 by Science and 

Engineering Research Board, Govt. of India. He is currently supervising 4 PhD 

students working on different fields of combustion, fuel, fire, explosion and 
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Abstract 

With the recent advancements in the energy generation technologies, there is an 

urgent requirement for the high-performance energy storage devices. The rapidly 

growing demand of the flexible and miniaturized devices also needs the 

development of the flexible, environment- friendly, low- cost and portable energy 

storage devices that can be integrated on various flexible electronic gadgets. 

Recently our group has successfully developed the cellulose paper-based super-

capacitors through inkjet printing solutions. The devices developed have excellent 

output performance. 

 

More specifically in one of the work, we have fabricated the sandwich configuration 

of the supercapacitor with a separator in between the positive and negative 

electrodes. The printed paper supercapacitor device with a combination of the 

reduced graphene oxide- MnO2 as positive electrode, activated carbon as a negative 

electrode, and poly(vinyl) alcohol – LiCl as the electrolyte have shown a stable 

potential window of 0 to 2 V. This device has displayed excellent electrochemical 

performance with a specific capacitance of 1023 F/g at 4 mA/cm2, high energy 

density of 22 mWh/cm3, and ~ 90 % capacitance retention upto 9000 charge- 

discharge cycles. Further, in the second work, we have tried to develop the fully 

inkjet- printed, planar micro-supercapacitors for flexible and miniaturized 

electronics application. The interdigitated electrodes are printed on cellulose papers 

and their dimensions are optimized to get the high-performance micro-

supercapacitors. The developed paper-based supercapacitor devices are able to light 

up a 3 V LED and shows excellent output performance under different mechanical 

deformation conditions which indicat their suitability to wearable flexible devices. 

The goal here is to develop scalable paper capacitors and batteries which can serve 

as low cost high storage solutions to some of the chanllenges posed by flexible 

devices and wearable electronics. 
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Veena M. Mehta Chair at the Department of Mechanical Engineering at the 

Indian Institute of Technology Kanpur. He also heads the Interdisciplinary 

program of Design in the same place. Prof. Bhattacharya has been intricately 

associated with many R&D activities in the broad domain of Advanced 

Engineered Materials with domain expertise in Nano-engineering and 

Technology, Biomedical Micro-devices, Water treatment, Sensors and actuators, 

fabrication solutions for electronic devices, design and development of products 

etc. He has been involved with the design and development of a Dengue detection 

paper microfluidic platform which can recognize the infection of dengue patients 

early on, a 10KLD water treatment filtration unit which cleans textile effluents 

and processes them to Inland water discharge grade. He is also well known for 

design and development of acoustic meta-structure through 3-D printing 

solutions which today find their way into the Boeing technology roadmap. He has 

several credits to his honor which includes the IEI young engineers award, the 

ISSS young scientist Award, NDRF design award of IEI, Boeing outstanding 

technical leadership award, Fellow grade memberships in IEI and ISEES etc. He 

has many international peer reviewed journal publications, conference 

proceedings, books and monographs to his credit. 
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Abstract 

 
Stationary diesel engines are very noisy, pollute air, vibrate excessively, and 

contribute to global warming. Thus there is a need to find alternatives to diesel for 

such applications. Blends of alcohols and diesel (diesohols) may work as such 

alternatives. However, many such blends exhibit phase stability only in the 

presence of miscibility additives. Butanol and 1-dodecanol are two popular 

miscibility additives used to stabilize methanol-diesel blends. In this study, 

investigations have been conducted to assess their influence on noise, vibrations, 

and combustion characteristics. Investigations show that diesohols with butanol as 

the miscibility additive perform better in terms of total and exhaust noises. In 

contrast, the performance of diesohols with 1-dodecanol has marginally better 

performance in terms of vibrations, and combustion noise.  
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Abstract 

Cleaner and sustainable energy and other environmental issues are among the 

most important challenges world is facing today and therefore attracting a lot of 

R&D attention in recent years. These have also become a matter of great public 

concern and therefore Government agencies are all serious as never before to find 

adequate solutions. Although electric and hydrogen mobility has been pitched as a 

future of automobiles, the energy mix outlook, clearly suggests that oil/hydrocarbon 

will dominate the energy and transport sector for another two decades or so. 

Looking at the air pollution scenario, especially in urban settlements, there is no 

assimilative capacity left for any additional pollution loads. This has now prompted 

the Government to leapfrog to Euro-6 emission norms effective 2020. As next few 

decades are likely to witness continued vehicular growth in India and with such 

stringent emission norms in place, advanced after-exhaust catalyst technologies 

will be inevitable. Vehicular emission control has been traditionally one of the 

major areas for catalyst applications in environmental point of view, and 

responsible for consumption of sizable fraction of noble metal production in the 

world.  

 

Low cost, non-noble metal based catalysts can also show good potential for their 

applications, mainly due to lowering of sulphur content in fuel, as well as due to the 

higher cost of noble metals. Although, their activity and stability cannot be often 

compared with those noble metal based catalysts, efforts are ever increasing to 

explore the possibility of their applications for both automobiles and stationary 

applications. We are exploring perovskites and other transition metal/mixed oxide 

based catalysts for diesel soot oxidation and we have recently tested one such 

substituted perovskite on engine dynamometer with encouraging results on PM 

mass and number reduction. Emission control from old/in-use vehicles as and 

several other issues also need serious attention to expect substantial reduction in 

air pollution on a sustainable basis. 
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Dr. Nitin Labhasetwar is a Ph.D. in Chemistry with 32 years of research 

experience in environmental and energy related research. He has worked as 

STA/JSPS Fellow and Visiting Overseas Researcher at NIMS, Tsukuba, Japan and 

as a Visiting Professor at Kyushu University, Japan under the GCOE programme. 

He has also worked at other International Laboratories on development of 

materials and processes including low cost and nano-materials for their 

applications in energy & environmental applications, vehicular emission control, 

photocatalysis, GHG emission control, cleaner energy generation, heterogeneous 

catalysis etc. He has over 158 research publications with over 4300 citations and 22 

international patents in addition to a few contributions in books. He has received 9 

awards for excellence in research and also received various fellowships in India and 

abroad. He is a reviewer for more than ten SCI journals and member of Editorial 

Advisory Boards of two international journals. He has supervised 15 students for 

PhD and several others for Master courses. He is currently involved in more than 

15 R&D projects.  
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Abstract 
Bangladesh being a populated country in the Southeast Asia has been facing an 

energy crisis due to its rapid infrastructural and economic growth. It is now a low 

meddle-income country with an estimated GDP growth rate of about 7.8% in the 

fiscal year of 2017-18 and the growth rate is expected to be higher in the coming 

fiscal years. Bangladesh aims to cross the low middle-income threshold by 2021 and 

to acquire the status of a developed nation by 2041. However, in order to attain 

such progress Bangladesh needs to ensure reliable energy (electricity in particular) 

supplies in different sectors and to maintain its sustainability. The availability of 

electrical power is a prerequisite for sustainable economic growth and hence 

Bangladesh needs a manifold increase in the power availability from the current 

level of about 11 GW to 24 GW by 2021, 40 GW by 2041 and so on. Bangladesh, not 

being blessed by natural energy sources availability, faces numerous challenges in 

its efforts to ramp up the electricity supplies. Indigenous natural gas, which is still 

the main primary energy source (~64% in the fuel mix of electricity generation) in 

the country, is depleting fast. Unless new reserves are discovered and developed, 

the present reserves are expected to get exhausted by the year 2023. Domestic coal 

supply, on the other hand, is facing issues like high cost of extraction 

(unavailability of local technology), and the location of the mines in densely 

populated regions. Therefore, Bangladesh has to depend on the imported petroleum 

oils for its rest of power generation (currently ~36%). Currently, the country is 

heavily dependent on private power generations (~46% share) which may not be 

sustainable in the long run. The public sector generation is usually affected by the 

plant overall efficiency (less than 40%), and high transmission and system losses. 

The GoB has taken mega projects of power generation (based on coal, LNG or gas) 

in the coming years which will affect badly to the country’s landscape, and its 

ecosystem. Bangladesh being an agricultural country will face land shortage 

problems significantly and can affect the food security and sustainability in 

supplies along with the energy supplies. So, along with building the new plants, 

improvement of the existing plants (converting them to gas-steam combined cycle 

plants) is crucial so that they run at an overall efficiency not less than 50%. The 

building of nuclear plants is always controversial due to its technology and the 

waste disposals issues. The other option of importing power from neighboring 

countries (currently from India) which is being in practice and the GoB has to take 

necessary steps to increase its share in future. In these circumstances, the 

incorporation of renewable energy sources in the fuel/energy mix has become 

essential. Although there is a set-target to raise the power generation from 

renewable energy to 5 percent by 2021, it needs significant attentions from the 

government as well as from private stakeholders. Its share should be increased 

from 5 to 10 percent in the coming years. Unfortunately, hydropower and wind 

power potentials are limited due to the country’s landscape pattern which is almost 

flat. So, the enormous source of biomass energy has to play a great role to fulfil the 

goals and of course, the waste-to-energy resources should be given priority. 
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Abstract 
 
Energy is a fundamental requirement in the modern society which influences the 

economic growth and human development index. The utility generation of energy 

takes place in the power plants and gets distributed in the form of electrical energy. 

Indian power sector has seen a tremendous growth in the last seventy years since 

independence. The installed capacity of power generation has risen from a paltry 

1350 MW in 1947 to a mammoth 340 GW at present. The growth is particularly 

rapid in the last ten years when more than 200 GW of capacity addition has taken 

place. Considering the availability of fossil fuel reserves in the country, most of the 

capacity addition has occurred in the thermal sector. However, the lack of good 

quality fuel, adverse effects of the thermal plants on the environment and the 

worldwide endeavour towards sustainable growth have driven the government to 

go towards green energy production in the country. India has pledged to reduce 

emission intensity by 35% from 2005 level and to have 40% share of non-fossil fuel 

power generation in the total mix by 2030.  As a step towards these goals, the 

Government of India has set a target to install 175 GW renewable energy 

generation by 2022. 

 

At the same time, there is a thrust for the supply of reliable and quality power for 

all. The challenge in this direction is to maintain the voltage and frequency, 

particularly with the variability of the renewable sources. Storage of energy will 

play a big role in the stability of the grid. Long distance transmission is to be 

avoided, particularly at remote locations, through distributed generation. India 

being an agricultural country can rely on biomass as a back up to solar and wind 

based power generation. Regarding the generation of power from biomass, it is 

important to identify the correct route of energy transition and the proper prime 

mover to generate electricity from the resource. Finding the right mix of resources 

is a challenge along with the other challenges related to power system and its 

protection. All these open up much potential for research and study towards the 

sustainability transition in the energy sector. 
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published 90 peer reviewed research papers in various International Journals and 
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Abstract 

 
India is passing through a transition stage where it is expected that share of 

manufacturing in national GDP will increase to more than 20% by 2020. For 

strengthening manufacturing sector, a sustainable transportation system is the 

most important enabler. A sustainable transport system must provide mobility and 

accessibility to raw material and finished products from different corners of the 

country in a safe and environment friendly mode of transport.  This is a complex 

and difficult task when the requirements of different products and markets are not 

only different but also often conflicting. For example, if a large part of any state is 

not having access to Railways- then limited industrial development will take place 

in this part. But development of railway infrastructure is also not a guarantee of 

industrial development and may result in large scale migration of people to other 

parts due to easy mobility.   
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entrepreneurship in different capacities. He initiated incubation centre at IIT 

Roorkee.  He is co-coordinator of Design innovation centre at IIT Roorkee. He is 

also IPR Chair Coordinator at IIT Roorkee.  
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entrepreneurship, and value co-creation. He has developed more than 15 

programmes for All India Radio on various subjects of rural development and 

technical, management education. He has completed 10 research and consultancy 

projects. He was also involved in some of the international projects funded by 
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Absract 

 
This study has investigated ultrasound-assisted xylitol production through 

fermentation of dilute acid (pentose-rich) hydrolysate of sugarcane bagasse using 

free cells of Candida tropicalis. Sonication of fermentation mixture at optimum 

conditions was carried out in ultrasound bath (37 kHz and 10% duty cycle). Time 

profiles of substrate and product in control (mechanical shaking) and test 

(mechanical shaking + sonication) fermentations were fitted to kinetic model using 

Genetic Algorithm (GA) optimization. Max. xylitol yield of 0.56 g/g and 0.61 g/g of 

xylose was achieved in control and test fermentations, respectively. The biomass 

yields also increased marginally (∼17%) with sonication. However, kinetics of 

fermentation increased drastically (2.5×) with sonication with 2× rise in xylose 

uptake and utilization by the cells. With comparative analysis of kinetic 

parameters in control and test experiments, this result was attributed to enhanced 

permeability of cell membrane that allowed faster diffusion of nutrients, substrates 

and products across cell membrane, higher enzyme-substrate affinity, dilution of 

toxic components and reduced inhibition of intracellular enzymes by substrate. 

Similar enhancement effects were also seen in case of xylitol production from 

sugarcane bagasse using C. tropicalis MTCC 184 immobilized on PU foam. 

Application of 37 kHz sonication @10% duty cycle during fermentation at optimum 

conditions resulted in marked intensification of fermentation kinetics. Xylitol yield 

of 0.66 g/g of xylose has been obtained in ultrasound-assisted fermentation in just 

15 h. 
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Abstract  
 

The change in environment mainly caused by the use of fossil fuels is a major 

concern in today’s world politics and academicians.  This problem opens the 

opportunity for the scientific community to search for alternative renewable energy 

sources. Among the renewable energy sources biofuel (bioethanol) production from 

lignocellulose biomass are gaining much attention due to the vast availability and 

potential to replace fossil fuel. In this study, straw was used for enhancing the 

production of bioethanol via chemical pretreatment and microbial hydrolysis 

followed by fermentation. Alteration of the structure of straw was observed after 

chemical pretreatments due to depolymerization of lignin, which leads to the 

release of cellulose and hemicellulose. Removal of lignin and carbohydrate releases 

were confirmed by XRD and FTIR analysis. A significant amount of lignin was 

removed in 5% and 7% chemicalpretreatment, which implies higher cellulose and 

hemicellulose removal at this point. The maximum amount of lignin was removed 

at 7% chemical solution pretreatment (79.82%) and release of 86.28% 

polysaccharides. The efficiency polysaccharide conversion to reducing sugars are 

analyzed by 3, 5 dinitrosalycilic acid method. About 87.25% conversion was 

achieved after the 11th day of hydrolysis. Chemical modification followed by 

bacterial hydrolysis was seen as an efficient and cost-effective way to obtain 

ethanol from lignocellulose. 

 

Keywords: Hydrolysis; delignification; straw; pretreatment; bioethanol   
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Abstract 

Global energy demands are primarily met through non-renewable sources such as 

coal, natural gas and oil. However, the scarcity and rising prices of fossil fuels, 

coupled with the unprecedented environmental problems lead the researchers to 

find out a microbial alternative to address these issues. Biofuel has emerged as an 

attractive and economically viable solution which can be effectively used in the 

current scenario. Among the probable list of alternates, biobuatnol is an important 

renewable source of biofuel which can be easily accommodated in existing fuels due 

to its better performance and other advantages over other biofuels. Bio-butanol can 

be efficiently produced from industrial, agricultural and domestic waste material 

through microbial fermentation. Industries produce a huge amount of waste and if 

not managed properly, it can be a major cause of different pollution related to soil, 

water and air. Many microorganisms can utilize carbohydrate rich waste material 

to produce bio-butanol through aerobic and anaerobic fermentation. Production of 

biobutanol from industrial wastes not only provides an ideal, eco-friendly clean/ 

green energy source but has potential to address the global issues of pollution, 

global warming and greenhouse effect etc. to a greater extant.  
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Abstract 

 
There has been a significant increase in solid waste generation during the last few 

decades and its management has become a major issue because the poor waste 

management practices affect the health and amenity of the cities. In recent years, 

there is a marked trend towards the use of novel technologies, mainly based on 

biological processes, for recycling and efficient utilization of organic residues. 

Among these, “vermicomposting” has been arising as an innovative and low cost 

biotechnology for the conversion of organic wastes into value added products, which 

can be utilized for improving the soil structure and fertility in organic farming. 

Vermicomposting involves the conversion of organic solid waste of domestic, 

industrial and agricultural origin into organic fertilizers, which serve as a rich 

source of plant nutrients. These waste materials contain energy, protein and 

nutrients, which would otherwise be lost if they are disposed as such in the open 

dumps. With the use of vermicompost as organic amendments in the agriculture, 

recycling of the nutrients to soil takes place, in turn, maintain the sustainability of 

the ecosystem. 

 

Vermicompost is a peat like material containing most nutrients in plant available 

forms such as nitrates, phosphates, calcium, potassium, magnesium etc. It has high 

porosity, water holding capacity and high surface area that provides abundant sites 

for microbial activity and for the retention of nutrients. The plant growth 

regulators and other plant growth influencing materials i.e. auxins, cytokinins and 

humic substances etc. produced by the microbes have been found in vermicomposts 

 

This paper reports the vermicomposting of different solid wastes. The results 

showed that there is a significant decrease in pH, organic carbon, C:P ratio and C: 

N ratio, but increase in ash content, electrical conductivity, nitrogen content, 

potassium content, and phosphorus content after vermicomposting of the solid 

wastes. The heavy metals content in vermicomposts was higher than initial 

substrates. The results indicated that solid wastes can be converted into good 

quality manure. Investigations were also to assay the influence of vermicomposts, 

on the growth and productivity of plants in pot culture experiments. The fertility 

status of soil and vermicomposts was quantified. There were significant differences 

in the fertilizer quality of soil and vermicomposts. Results showed that the addition 

of vermicompost, in appropriate quantities, to potting media has synergistic effects 

on growth and flowering of plants. These experiments demonstrate that 

vermicomposting can be an alternate technology for recycling and environmentally 

sustainable management of solid wastes using an epigeic earthworm Eisenia fetida.  
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Abstract 

 
India is lacking of hospital wastewater treatment process to remove antineoplastic 

agents from wastewater in hospitals (mainly in metro city). European Union 

countries like Portugal and Belgium are sharing the same situation in which 

antineoplastic agents are not removed specifically, reaching conventional 

wastewater treatment plants that are not able to destroy these persistent 

components, reaching the aquatic environment. In addition, the increasing rate of 

cancer patients all over the world has become a global fact during the last two 

decades. Keeping in the view, the necessity of specific treatment methods for 

removal of antineoplastic agents (Cyclophosphamide, 5-flurouracil, Etoposide) 

developed with the integration of biological and membrane technology. 
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Abstract 

The rising price for fossil fuels and depleting resources has necessitated to look for 

alternative resources for energy generation. Distinct biological resources that are 

available appear promising for developing a robust and sustainable technology for 

biofuel production. Microalgae are photosynthetic microorganisms which can grow 

rapidly and live in diverse environments due to their simple cellular structure. 

Their size range varies from a few micrometers to a few hundreds of micrometers. 

Examples of some typical microalgae currently being looked at as feedstocks for 

biofuels include Nanochloropsis salina, Chlorella sp., Tetraselmis sueica and 

Botryococcus braumii based on high productivities and high neutral lipid content. 

Microalgae have very high surface productivity, and can be cultivated on non-

arable land. Because microalgae are photosynthetic organisms, their use provides 

green house gas mitigation benefits. However, the real technological challenge is to 

mass produce microalgae with higher lipid content for the production of a low-

value-high-volume product to make it economically viable. In this regard, strategies 

to maximize biomass and lipid production are crucial for improving the economics 

of microalgal-based biofuels. Lipid metabolic cascades are pivotal for achieving 

algal stains with high lipid content. Identification and targeting the regulatory 

steps for improving lipid accumulation may enable in developing the engineered 

algal strains for biofuel production. The revolutions in whole-genome-based 

technologies, together with systems biology, metabolic engineering and synthetic 

biology approaches, would enable the rational design and engineering of algal 

feedstock and help to fill the gaps between the technical and economical reality and 

the huge potential of algal biofuels. 
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Abstract 
 
Sustainable development is a key word and efforts are being put worldwide for 

ensuring judicious as well as optimal utilization of resources. Composite materials 

represent a class of materials with a plethora of opportunities and have the 

potential to be exploited in diverse application spectrum ranging from aerospace to 

biomedical components and devices. The use of composite materials has multiplied 

manifold owing to their superior combination of properties, usually difficult to 

achieve using traditional/conventional engineering materials. However, the non-

biodegradability of most of the currently used composite materials is a major 

limitations and is motivating the researchers and scientists to explore the 

feasibility of conceptualizing, designing and developing composite materials based 

on sustainable resources. The talk will address the key expectations from the 

materials in the future and will aim at attempting a realistic check on the status of 

the composite materials based on natural fibers and the bio-plastic matrix. The 

focus will be to showcase the successful application of composite materials in the 

area of sustainable energy.   
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Abstract 

 

Ever increase industrialization, transportation, urbanization and population 

growth impacted the air quality significantly in many cities of India (CPCB, 2011; 

Gurjar et al., 2008). Given this increase, fluctuating trend is observed for the 

particulate matter in Indian megacities (Gurjar et al., 2016). PM 2.5 referred to as 

the fine particulate matter with the aerodynamic diameter of less than 2.5 µm and 

found to have adverse health impact by cardiovascular and respiratory disease in 

terms of mortality and morbidity (Dockery et al., 1993; Pope et al., 2009). Studies in 

India and South Asia reported the premature mortalities due to exposure to the 

particulate matter and pollutant gases (Gurjar et al., 2010; Ghude et al., 2017). 

Exposure to fine particulate matter (PM 2.5) in India has increased exponentially 

due to increase in urbanization, industrialization and 

biomass burning. In this study, we have analyzed the PM 2.5 mean concentration 

for year 2017 and its trend analysis from 2014 to 2017 using the ground based 

measurement data provided by the Central Pollution Control Board (CPCB), India 

through online and manual monitoring stations. Results indicate that north Indian 

states in Indo Gangetic plain show the higher annual mean PM 2.5 concentration 

ranging from 73.7 ± 39.5 μg/m 3 to 135.2 ± 71.1 with maximum values in Bihar 

(135.2 ± 71.1 μg/m 3) followed by Delhi (126.3 ± 63.6 μg/m 3). Whereas, south 

Indian states are found having lower concentration ranging from 51.0 ± 9.5 μg/m 3 

to 24.9 ± 13 μg/m 3. Lowest concentration of PM 2.5 for the year 2017 was found in 

Kerala i.e. 24.9 ± 13 μg/m 3. Seasonal variation in 2017 is also investigated that 

shows higher concentration in winter season attributed to lesser depth of planetary 

boundary layer. Trend analysis illustrates the decreasing trend in Bihar, Rajasthan 

and Madhya Pradesh and increasing trend in Delhi, Gujarat, Haryana, 

Maharashtra and Goa. In Delhi 57.8 % increase is found until 2017 with respect to 

the base year 2014. To curb the pollution several mitigation measures are taken 

and proposed by the Government of India attributed to various source sectors. 

There are large uncertainties in observed data and more studies are required to get 

the better insight of fine particulate matter in India. 

 

Keywords: Exposure; Fine particulate matter; Mitigation measures: Source 

apportionment; 
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Abstract 

Due to recalcitrant, toxic and carcinogenic nature of synthetic dyes, the demand of 

natural dye are accelerating in textile, cosmetics, pharmaceutical and food sectors. 

In the current scenario, the most effective source for natural dyes are plants and 

different parts of plant. Among various plant sources Indigofera tinctoria 

(commonly known as Neel) is the primary source of natural indigo in India and 

other Asian countries.The plant was not only used in dye production, but also used 

for different therapeutic and medicinal purposes. This plant is categorized under 

leguminous plant and can be grown in a broad range of soil conditions. It is a good 

nitrogen catch crop, reducing the amount of fertilizer leaching to the groundwater. 

The plant was also used as cover crop because of its soil erosion control potential. 

Despite of several benefits of this plant, it has only been utilized for dye 

production in rural village of southern India in traditional way. From initial field 

survey it was found that, approximately 750-1000 hectares of land have been 

utilized for cultivation and production of approximately 30-40 Gg of Indigofera 

tinctoria plant biomass. The natural indigo dye production process consists of three 

steps: steeping, beating and dye recovery. A large amount of plant biomass and 

water were utilized during the steeping process. For a single batch of dye 

production process (10 kg of indigo cake) approximately 1Mg of biomass and 12000 

L of water were utilized.  For a product recovery of 1%, approximately 99% of plant 

biomass and water after the dye extraction process remains unused and usually 

discarded. To make natural indigo dye production process more economical and eco-

friendly, reuse of waste plant biomass generated from indigo dye production 

processes is essential. 
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Memorial Award (1989) by Essential Oil Association of India. His research 

interest is Extraction of Natural Plant Products (Essential oils, Oleoresins, 

Food Colors, Biopesticides, Nutraceutical and Cosmoceuticals) by using 

Subcritical and Supercritical fluids as well as processing of non-edible oil 

seeds for production of Bio-fuels, Bio-lubricants and Oleo-chemicals, Value 

addition to Non timber Forest Produce.  
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Abstract 

 
Value addition is a new technique involves an effective utilization of any plastic 

waste intermediate/ final product formed during any of existing recycling processes. 

The involving pathways are mixed polymer recycling, composite of same polymer 

intermediates through different routes (formed during its management/recycling), 

mixing of different waste process intermediates and chemical, mechanical 

modification of various intermediate or final products etc. The existing technologies 

for recycling plastic waste require high temperature or involving utilization of 

carcinogenic solvents, but both the technologies are not safer in terms of 

environmental and economic aspects. This research consists of the development of 

technique for the conversion of plastics waste like PC, PFT and PVC to value added 

product for making the recycling as an economic affair.  
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Nainital (India); UCOST Young Scientist Award 2009, INSA Fallow 2010, DST-

SERC Visiting Fallow 2010, DST- SERC Young Scientist Award 2011 and Visitor 

award 2017 by president of India for his research activities. This year also he is 

nominated for 8th National Award for Technology Innovation (2018) by Ministry of 

Chemicals and Fertilizers, Government of India. Dr Pant has 05 patents in the area 

of waste management by green techniques and published 10 books, 40 research 

papers in various national and international journals. He has guided 02 M. Phil, 04 

Ph. D. thesis and 48 M. Sc. dissertations. He is current Dean of the school of 

Chemical Sciences, CUH.  Before joining CUH, he was working as Dean and Head, 
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L-asparaginase with low glutaminase is a crucial therapeutic for the treatment of 

acute lymphpoblastic leukemia (A.L.L). The current study highlights the 

characterization of a purified extracellular L-asparaginase having low glutaminase 

activity, produced by isolated Bacillus spp. Protein was found to be specific for its 

natural substrate i.e. L-asparagine. The enzyme showed an increased activity in 

presence of monovalent cations such as Na+ and K+, however activity presence of 

divalent cations and thiol group blocking reagents. The purified enzyme was 

maximally active over the range of pH 6.0 to 10.0 and temperature of 40oC and 

enzyme was stable maximum at pH 9.0. The purified L-asparaginase had cytotoxic 

activity against various cancerous cell lines viz. Jurkat clone wil-1, Raji and L-929-

562. However the enzyme should be considered potential candidate for further 

pharmaceutical use as an anticancer drug. 
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Center of innovative and Applied Bioprocessing (National Institute under Department of 
Biotechnology, Govt of India), Mohali, Punjab, India. He obtained PhD degree in 
Microbiology from the University of Delhi (2014) for which he had obtained a fellowship 
from MNRE, New Delhi. Before that he worked at CIAB, Mohali as Research Associate 
and Young Scientist under the DST-SERB (Govt of India) program. He was awarded 
EPFL Visiting Fellowship in 2016 and worked there during Sep-Oct 2016. His current 
research interests include production of bacterial cellulose and xylitol from un-utilized 
bioresources. His main research interests are in the areas of Industrial Microbiology 
and Biotechnology. He has published 28 papers and three patents filled. He has visited 
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Thermal plasma pyrolysis converts carbon-containing materials, under high 

temperature and pressure, into synthesis gas. Synthesis gas or syngas is generally 

composed of hydrogen and carbon monoxide but can be manufactured to contain 

methane and other higher molecular weight compounds. Syngas can be used as a 

fuel to generate electricity or as a basic chemical building block for use in the 

petrochemical and refining industries. Syngas generally has a heating value that is 

approximately two-thirds that of natural gas and, when burned as fuel, produces 

emissions that are similar to natural gas. In the petroleum refining industry alone, 

about seven to ten million tons of hazardous byproducts containing carbon, 

currently managed under the Resource Conservation and Recovery Act (RCRA), 

could be converted into energy as useable fuel or chemicals using thermal plasma 

pyrolysis methods. 
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with over 22 years of experience in teaching, research and administration at 

different Institutes and world class Universities. In past, he has worked at senior 

academic administrative positions like Dean/Director, Head of Department, 

Chairman-Board of Studies2014 at reputed world class Universities. He had been 

instrumental in formulating MoUs with other reputed Universities, Research 

centers and Industries for achieving the bench marks of academic excellence.  

He has published more than 45 research papers in National and International 

Journals and Conference, published 3 books and 10 Chapters, completed several 

funded research projects and Consultancy projects. He has organised number of 

Seminars, Conferences, Short Term Training Programmes (STTP) and other 

Faculty Development Programmes. 
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Abstract 

Universal concerns about degradation of ambient environmental conditions, 

stringent emission legislations and depletion of petroleum reserves have motivated 

research and development of engines towards alternative combustion concepts. Low 

temperature combustion (LTC) is an advanced combustion concept for internal 

combustion (IC) engines, which offers prominent benefits in terms of simultaneous 

reduction of both oxides of nitrogen (NOx) and particulate matter (PM) emissions in 

addition to utilization capability of renewable fuels. In last two decades, massive 

research efforts have been done on different derivatives of LTC such as partially 

homogeneous charge compression ignition (PHCCI) combustion and premixed 

charge compression ignition (PCCI) combustion for low-load applications in light-

duty and heavy-duty engines. However full-load applications, even in light-duty 

engines have not been experimentally demonstrated until now due to lack of control 

over ignition timing and heat release rate. This limits the commercial application of 

LTC technologies in production-grade engines. To tackle this problem, an 

intermediate solution namely ‘mode switching technique’ has been demonstrated. 

In mode switching technique, engine can operate in both PCCI as well as 

compression ignition (CI) combustion mode depending on engine operating 

condition, which is an effective solution for commercializing LTC technology. In last 

few years, a new derivative namely “reactivity controlled compression ignition 

(RCCI)” combustion has been demonstrated. This is a dual fuel technique, in which 

auto-ignition can be controlled by the global reactivity of fuel-air mixture by 

varying the relative quantities of two fuels (low reactivity and high reactivity fuels). 

In RCCI combustion, a long range of alternative fuels namely alcohols, hydrogen, 

etc. can be used as low reactivity fuels. RCCI combustion in mode switching 

strategy can further improve the overall engine efficiency and reduce harmful 

emissions. Use of RCCI combustion engine as a fossil fuel energy source in hybrid 

vehicles may be the future research area for the development of the next generation 

road transport vehicles. 
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Abstract 

Direct injection spark ignition or gasoline direct injection (GDI) engines are 

superior in terms of relatively higher thermal efficiency and power output 

compared to multipoint port fuel injection engines and direct injection diesel 

engines. In this study, a 500 cc single cylinder GDI engine was used for 

experiments. Three gasohol blends (15% (v/v) ethanol/methanol/butanol with 85% 

(v/v) gasoline) were chosen for this experimental study and were characterized to 

determine their important fuel properties. For particulate investigations, exhaust 

particles were collected on a quartz filter paper using a partial flow dilution tunnel. 

Comparative investigations for particulate mass emissions, trace metal 

concentrations, Raman spectroscopy, Fourier transform infrared spectroscopy 

(FTIR) analyses, and high-resolution transmission electron microscopy (HR-TEM) 

imaging of the particulate samples collected from different test fuels at different 

engine loads were performed. For majority of the experimental conditions, gasohols 

showed relatively lower trace metal concentration in particulates compared to 

gasoline. HR- TEM images showed that higher engine loads and presence of oxygen 

in the test fuels increased the soot reactivity. Multicore shells like structures were 

visible in the HR-TEM images due to growth of nuclei, and rapid soot formation 

due to relatively higher temperature and pressure environment of the engine 

combustion chamber. Researches world-over are trying to reduce particulate 

emissions from GDI engines; however, there is a vast research gap for such 

investigations related to gasohol fueled GDI engines. This paper critically assesses 

and highlights comparative morphological characteristics of gasohol fueled GDI 

engine. 
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