315t Dec 2017 - 34 Jan, 2018

International Society for Energy,
Environment and Sustainability

\v ;uly
¢ ~ 1199

LOF o lj'H‘
‘ / u//mq,




© Authors

Declaration: The conference organizers/ Society are not claiming the copyright
on the contents of these extended abstracts. The content, source and the
information provided by the authors in different extended abstracts are the sole
prerogative/ responsibilities of the authors themselves, including the copyright
issues, if any. The Society (ISEES)/ Conference organizers have no liabilities
whatsoever towards these is any manner.



Conference Proceedings

Second ISEES International Conference
On

Sustainable Energy and
Environmental Challenges

(SEEC-2018)

315t Dec 2017- 34 Jan, 2018

International Society for Energy, Environment
and Sustainability

Indian Institute of Science (115c), Bangalore, India






Editors:
Dr. Dev Prakash Satsangi
Dr. Vikram Kumar
Dr. Nikhil Sharma
Dr. Kuppuraj Rajamanickam
Dr. Chetan Kumar Patel
Prof. Avinash Kumar Agarwal
Prof. Saptarshi Basu
Prof. Pradip Dutta
Prof. Ashok Pandey






Contents

—

Editors

Contents

About ISEES

ISEES Excutive Committee
Committee for SEEC-2018
Conference Organisers
ISEES Fellows

ISEES Awards-2018

© ®©® =N % ook W N

List of Invited Speakers

10. Biography of Planery Speakers
11. Biography of Invited Speakers
12. Contributed Papers

Page No.

13
15
17
23
32
37
41
47
177







About International Society for
Energy, Environment and
Sustainability (ISEES)

International Society for Energy,
Environment and Sustainability

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




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.

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

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.

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.

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

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

To be notified of all relevant activities of the Society.

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.

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

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

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

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.
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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

Type of membership Annual Membership Fee Five-Years Membership Life Membership Fee
Fee W (10 Years)
India/ SAARC | Student Members 1000 INR
Countries
Member/ Fellow 2000 INR 5000 INR 10000 INR
Corporate 10000 INR 50000 INR
Honorary Fellow 0 0 0
TUSA, Europe | Student Members 50 US$
and Developed
Countries Member/ Fellow 100 US$ 250 US$ 500 US$
Corporate 500 US$ 2500 US3E
Honorary Fellow 0 0 0
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ISEES Executive Committee

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

13




14




Committee for
Second International Conference
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(SEEC-2018)
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Prof. Swarnendu Sen, Jadavpur University

Prof. Achintya Mukhopadhyay, Jadavpur University
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Prof. Kamanio Chattopadhyay, IISc Bangalore
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Prof. G. Jagadeesh, IISc Bangalore
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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 dJournal 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.
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Prof. Pradip Dutta

Professor and Chairman

Department of Mechanical Engineering

Indian Institute of Science

Bangalore 560012

Phone: (080)22932512

Fax: (080)23604536

Email: pradip@iisc.ac.in

Web: http://www.mecheng.iisc.ernet.in/~pradip/

Prof. Dutta received his bachelor's degree in Mechanical Engineering from IIT
Kharagpur, his master's degree from IIT Madras and Ph.D. from Columbia
University. He held faculty positions at Columbia University and at the
Tennessee Tech. University, before joining the Indian Institute of Science as a
faculty member in 1996.

Prof. Dutta’s research group focuses on development of advanced energy
technologies related to solar energy, cooling of electronics, spacecraft thermal
management, and on thermal technologies related to phase change.

Prof. Dutta has been elected Fellow of the ASME, and Fellow of all the four
National Academies of India in science and engineering. Among several other
awards, Prof. Dutta has received the VASVIK Award for Industrial Research,
IISc Alumni Award for Excellence in Engineering Research, INAE Chair
Professorship Award, INAE Outstanding Teacher Award, IIT Kharagpur
Distinguished Alumnus Award, IIT Madras Distinguished Alumnus Award, and
the J. C. Bose National Fellowship. He is serving as Associate Editors of IEEE
Transactions on Components and Packaging Technology, and ASME Journal of
Electronic Packaging. At IISc, he has been a co-founder of the National Facility
for Semisolid Forming, co-Director of the General-Motors-1ISc Collaborative
Research Lab, and convenor of the Institute’s solar energy initiative.

Currently, Prof. Dutta is the Chairman of the Department of Mechanical

Engineering at IISc, and co-leader of the India-US Consortium called Solar
Energy Research Institute for India and the United States (SERIIUS).
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Dr. Saptarshi Basu

Associate Professor

Department of Mechanical Engineering
Indian Institute of Science

Bangalore 560012

Phone: 91-776-08-08825

Email: sbhasu@mecheng.iisc.ernet.in

Prof. Saptarshi Basu is currently an Associate Professor in the Department of
Mechanical Engineering at Indian Institute of Science.

Prof. Saptarshi basu received his M.S. and Ph. D. degrees in Mechanical
Engineering from University of Connecticut in 2004 and 2007 respectively. Prof.
Basu was a tenure track faculty member in the Department of Mechanical,
Materials and Aerospace Engineering in University of Central Florida, USA
from 2007-2010. He joined Indian Institute of Science as a faculty member in
2010.

His current research interests include combustion instability, flame-vortex
Iinteraction, droplet level transport, multiphase combustion, spray atomization
and breakup, water transport characteristics in fuel cells and general areas of
heat and mass transfer.

Prof. Basu is the recipient of DST Swarnajayanti Fellowship from Government of
India in Engineering Sciences. He also received the K.N Seetharamu medal from
Indian Society of Heat and Mass Transfer for his contributions in multiphase
transport. Prof. Basu is a member of ASME, ISHMT and Combustion Institute.
He is a Fellow of the Indian National Academy of Engineering.
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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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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 (2018)

Sunita J. Varjani

Dr. Sunita J. Varjani is a Scientific Officer in
Gujarat Pollution Control Board. Dr. Varjani has
worked on exploration and exploitation of
indigenous hydrocarbon utilizing/ degrading and
bio-surfactant producing bacterial isolates for
applications in bioremediation of petroleum based
hydrocarbon pollutants and microbial enhanced
oil recovery (MEOR), which are considered as the
burning issues. She has authored 25 peer
reviewed journal papers, and 14 book chapters,
and has edited 5 books. She received Fellow
Award-2012 from Society for Applied
Biotechnology.

Dr. Pravesh Chandra Shukla

Dr. Pravesh Chandra Shukla is a Post Doctoral
Fellow at Lund University, Sweden. He has
developed low-cost mixed oxide based Diesel
Oxidation Catalysts to reduce gaseous and
particulate emissions from diesel engine exhaust.
He also conducted research on assessment of toxic
potential of primary and secondary particulates/
aerosols from biodiesel, alcohol blends utilisation
in heavy-duty engines and spray characterization
of biodiesels. He has authored 22 peer-reviewed
journal and conference papers, and two book
chapters.

Dr. Murali Banavoth

Dr. Murali Banavoth is Assistant Professor in
School of Chemistry at University of Hyderabad.
Dr. Banavoth’s research focuses on finding
solutions for various energy and environmental
problems using engineering and improving the
performance of solar absorbers by application of
nano-technology. He has authored 44 peer-
reviewed journal and conference papers, and one
book chapter. He is a recipient of BRICS Young
Scientist Award-2017.
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ISEES Best Ph.D. Thesis
Awardees (2018)

Dr. Nikhil Sharma

Thesis Title: Spray, Combustion, Emissions and
Particulate Investigations of a Gasohol Fuelled
Gasoline Direct Injection Engine

Indian Institute of Technology Kanpur, India

Dr. Kuntal Jana

Thesis Title: Polygeneration as a Future
Sustainable Energy Solution: Thermodynamic,
Economic and Environmental Performance
Assessment

Jadavpur University, Kolkata, India

Dr. Vishnu R Unni

Thesis Title: Dynamics of Blowout and Thermo-
acoustic Instability in a Bluff-Body Stabilized
Turbulent Combustor

Indian Institute of Technology Madras, India
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LIST OF INVITED SPEAKERS

Gautam Kalghatgi

Saudi Aramco, Saudi Arabia

M. Razi Nalim

Indiana University Purdue University, USA

Ramesh K. Agarwal

Washington University, St. Louis, USA

Achintya Mukhopadhyay

Jadavpur University, Kolkata

Ashoke De

IIT Kanpur

Franz Winter

Technical University of Vienna, Austria

Kalyan T Annamalai

Texas A&M University, USA

P. A. Lakshminarayanan

Simpson Engines, Chennai

N Saravanan

Mahindra Research Valley, Chennai

Rajendra Bordia

Clemson University, USA

Himanshu Tyagi

IIT Ropar

Giridhar Madras

IISc Bangalore

Gopalakrishnan Kumar

University Jillyang, Gyeongsan, South Korea

Nitin Labhasetwar

NEERI Nagpur

Alok Kumar

IISc Bangalore

Kamanio Chattopadhyay

IISc Bangalore

Sandip Kumar Saha

IIT Bombay

Pravesh C Shukla

Lund University, Sweden

Murali Banavoth

University of Hyderabad

Sunita J. Varjani

Gujarat Pollution Control Board, Gandhinagar

Nikhil Sharma IIT Kanpur
Kuntal Jana IIT Guwahati
Vishnu R Unni IIT Madras

Michael Sauer

Univ. of Natural Resources & Life Sciences, Austria

Ganti S Murthy

Oregon State University, USA

Saravanamurugan S

CIAB, Mohali

Keat Teong Lee

Universiti Sains Malaysia, Pulau Pinang, Malaysia

Suzana Yusup

Universiti Teknologi PETRONAS, Perak, Malaysia

Daniel CW Tsang

Hong Kong Polytechnic University

Xuan-Thanh Bui

Ho Chi Minh City University of Technology, Vietnam

Sibendu Som

Argonne National Laboratory, USA

Kalyan K. Srinivasan

University of Alabama, USA

Tarun Gupta IIT Kanpur
P K Bose NSHM Knowledge Campus, Durgapur
Mahesh V. Panchagnula | IIT Madras

Debasis Chakraborty

Defence Research & Developmental Lab., Hyderabad

Gaurav Tomar

IISc, Bangalore

Anirudh Gautam

SHRESTHA, RDSO, Lucknow

Dhananjay K. Srivastava

II'T Kharagpur

Anjan Ray

CSIR-IIP, Dehradun

Suren Singh

Durban University of Technology, South Africa

Binod Parameswaran

CSIR-NIIST, Trivandrum

Santanu De

IIT Kanpur
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Amit Agrawal

II'T Bombay

Teodora Emilia Motoasca

KU Leuven, Belgium

Venugopal Shankar

Mahindra Research Vally, Chennai

S L Soni

NIT Uttarakhand /MNIT Jaipur

S. Venkata Mohan

CSIR-IICT Hyderabad

Ibrahim Che Omar

Universiti Malaysia Kelantan, Malaysia

Rajeev Sukumaran

CSIR-NIIST, Trivandrum

Edgard Gnansounou

Ecole Polytechnique Fédérale de Lausanne, Switzerland

Vijayanand S Moholkar

IIT Guwahati

Jayeeta Bhaumik

CIAB, Mohali

Jong M Park Pohang University of Science and Tech., South Korea
Deepak Pant Central Univ. of Himachal Pradesh, Dharamshala
Thallada Bhaskar CSIR-IIP Dehradun

Bharat Bhargava

ONGC Energy Center, Delhi

Roger Sierens

Ghent University, Belgium

Atul Dhar

IIT Mandi

Anjaneyulu Krothapalli

Florida State University, USA

Pradip Dutta

IISc Bangalore

Prodyut Chakraborty IIT Jodhpur
Indu Shekhar Thakur JNU, Delhi
Shantanu Bhattacharya | II'T Kanpur

40



http://great.postech.ac.kr/

BIOGRAPHIES
OF PLENARY
SPEAKERS




4




Prof. Gautam Kalghatgi

Principal Professional, Saudi Aramco
PO Box 9290

Dhahran, Saudi Arabia 31311

Phone: +966 138768171

Email: Gautam.kalghatgi@aramco.com
kalghatgig@gmail.com

Prof. Kalghatgi is currently a Principal Professional at Saudi Aramco and is
also a Visiting Professor at Imperial College, London and at Oxford University.
He has held similar professorial appointments in the past at KTH, Stockholm;
Technical University, Eindhoven and Sheffield University. He joined Saudi
Aramco in October 2010 after 31 years with Shell Research Ltd. in the U.K. He
1s a fellow of the Royal Academy of Engineering, SAE and I.Mech.E. and is on
the editorial boards of several journals and on the International Board of
Directors of the Combustion Institute. He has published around 150 papers and
a recent book, “Fuel/Engine Interactions” on combustion, fuels and engine
research and transport energy. He has a B.Tech. from I.I.T. Bombay (1972) and
Ph.D. from Bristol University (1975) in Aeronautical Engineering. From 1975 to
1979, he did post-doctoral research in turbulent combustion at Southampton
University with Prof. Ken Bray.

ISIT REALLY THE END OF COMBUSTION ENGINES
AND PETROLEUM?

Currently 95% of transport energy comes from liquid fuels made from oil. The
global demand for both transport energy and petrochemicals is large and is
growing with increasing population and prosperity, primarily in non-OECD
countries. There has been much recent comment predicting the imminent demise
of internal combustion engines (ICEs) and the oil industry following speculation
about electrification of the transport sector. There will be increasing
electrification, particularly of light duty wvehicles (LDVs) in the form of
hybridization to improve the efficiency and performance of vehicles carrying
ICEs. However, there are very significant environmental, economic and technical
constraints on the unlimited growth of battery electric vehicles, powered only by
electricity, for all transport. Other alternative transport energy sources like
biofuels, natural gas, LPG, DME, methanol and hydrogen will grow but have
their own constraints on fast and/or unlimited growth. Transport will continue to
be largely powered by ICEs running on liquid fuels in the coming decades and it
1s imperative that such engines continue to improve in efficiency and cleanliness.
There is great scope to achieve this is by developing fuel/engine systems in
conjunction with better control and after-treatment systems through
collaboration between the oil and auto industries and governments.
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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. Baldev Raj FTWAS, FNAE, FNA, FASc, FNASc

Director, National Institute of Advanced Studies
(Www.nias.res.in)

Chancellor, Academy of Scientific and Innovative Research
(AcSIR)

Distinguished Scientist and Former Director, Indira Gandhi
Centre for Atomic Research

Chairman, Research Council of Gas Turbine Research
Establishment, DRDO

Past President, Indian National Academy of Engineering
Past President, International Council of Academies of
Engineering & Technological Sciences

Pursuits of Prof Baldev Raj in basic science and applications with multi and
interdisciplinary approaches and teams have found expressions of merit in materials
science and technologies, cultural heritage, medical technologies and policies. He has
provided unique interpretations and solutions to challenges in energy, water,
healthcare, manufacturing and national strategic unsolvables in a large measure, with
clear impact, distinctions and awards. He is acclaimed for his contributions to Science
and Technology of measurements and Sodium Fast Reactors and Associated Fuel Cycle.

Prof Baldev Raj is known for overcoming the barriers of academic research and industry
with acumens of leadership and experiences. His work on non-destructive evaluation,
different aspects of materials (welding corrosion, mechanics), nuclear systems science
and technology, ferrofluids and sensors has earned for him to be among the national and
world leaders by virtue of his 1300 plus publications, 80 plus books, 100 plus articles in
encyclopedia and handbooks, technologies, patents, standards, etc.

Prof Baldev Raj has been selected for eminent positions, as evidenced by awards,
fellowships of all the four academies of Sciences and Engineering in the country,
International Nuclear Energy Academy, Institute of Directors, Indian Academy of Social
Sciences, Academy of NDT International, American Society of Metals, German
Academy of Science, The World Academy of Sciences ete. etc.. He 1s Honorary Fellow of
International Medical Sciences Academy, Indian Institute of Metals, Indian Society of
NDT, Indian Institute of Welding International Committee on NDT etc. With
invitations for about 500 plenary, keynote, invited speeches; Chairs and Members of
some of the most eminent Committees, Councils and Bodies in the country and more
than 30 countries worldwide, he has steered several large high impact collaborative
programmes with almost all important countries in the world. His contributions to
science policy and science diplomacy are recognized worldwide. He has been honored
with Homi Bhabha Gold Medal; H K Firodia Award; Om Prakash Bhasin Award; Vasvik
Award, National Metallurgist Award; Lifetime Achievement Award of Indian Nuclear
Society, Distinguished Material Scientist Award; Padma Shri; Distinguished Alumni of
Indian Institute of Science, among many other distinct honors.

Prof Baldev Raj has a passion for interacting with students and young professionals for
mutual inspirations and service to society.
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PRESSURE-GAIN AND WORK-PRODUCING COMBUSTION
FOR HIGH-EFFICIENCY LIGHT-WEIGHT ENGINES

M. Razi Nalim
Department of Mechanical Engineering,
Purdue School of Engineering & Technology,
Indiana University Purdue University Indianapolis

USA

There 1s continuing interest in pressure gain combustion in applications
that traditionally used continuous flow nominally constant-pressure
combustors. Thermodynamic analysis indicates potential for greatly
improved specific power and thermal efficiency in combustion engines used
for propulsion and power applications, after allowing for a realistic level of
component losses. Specific-fuel-consumption improvements in excess of
30% over those of a conventional Brayton cycle are indicated for medium
and small-size gas turbine engine applications. Combustion approaches for
achieving pressure-gain include deflagrative combustion in wave rotor
devices and pulse combustors, and detonative combustion in rotating-
detonation and pulse-detonation devices. The opportunities and challenges
of each of these types is discussed. Wave-rotor devices also offer the option
of work production by the combustor device, which is explored in more
detail. The fundamentals of the ignition process by a hot-gas traversing jet
in a wave rotor are presented. The technology development status of
pressure-gain and work-producing combustors is summarized.
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Prof. M. Razi Nalim

Professor

Department of Mechanical Engineering

Purdue School of Engineering & Technology
Indiana University Purdue University Indianapolis
Email: mnalim@iupui.edu

Prof. M. Razi Nalim has completed his B.Tech. in mechachanical
engineering from IIT Kanpur (1983), masters in mechanical engineering
(1985) and PhD in aerospace engineering (1994) from Cornell University.
He has worked as expertise in field of combustion; unsteady compressible
gasdynamics; energy conversion; combustion engines; energy efficiency;
computational fluid mechanics; heat transfer; thermodynamics; aircraft
and space propulsion; biofluid mechanics; engineering education; graduate
education, research administration.

His area of interests are pollution control; innovative powerplants; wave
rotors; combustion and turbulence modeling; ignition processes; design
methodology and optimization; unsteady biofluid flow; biomedical
engineering; aerospace education.
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TRANSIENT COLD FLOW SIMULATION OF A FAST FLUIDIZED
BED FUEL REACTOR FOR CHEMICAL LOOPING COMBUSTION

Ramesh K. Agarwal
William Palm Professor of Engineering,
Washington University in St. Louis, USA

Abstract

Circulating fluidized bed (CFB) in chemical looping combustion (CLC) is a
novel carbon capture technology which offers great advantage for high
efficiency and low cost. To obtain a thorough understanding of the
hydrodynamics behavior inside the reactors as well as CLC process,
numerical simulations are conducted. Computational Fluid Dynamics
(CFD) simulations are performed with Dense Discrete Phase model
(DDPM) to simulate the gas-solid interactions. CFD commercial software
ANSYS Fluent is applied for the simulations. Two bed materials of
different particle density and diameter, namely the molochite and Fel00,
are used in studying the hydrodynamics and particle behavior in a fuel
reactor corresponding to the experimental set up of Haider et al. at
Cranfield University in U.K. Both the simulations reach satisfactory
agreement with the experimental data concerning both the static pressure
and volume fraction at various heights above the gas inlet inside the
reactor. It is found that an appropriate drag law should be used in the
simulation depending on the particle size and flow conditions to obtain
accurate results. The simulations demonstrate the ability of CFD/DDPM
to accurately capture the physics of CFB based CLC process at pilot scale
which can be extended to industrial scale applications.
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Prof. Ramesh K. Agarwal

William Palm Professor of Engineering
Washington University in St. Louis, USA
Phone: +1-314-935-6091

Fax: +1-314-935-4014

Email: rka@wustl.edu

Dr. Ramesh K. Agarwal is the William Palm Professor of Engineering in
the department of Mechanical Engineering and Materials Science at
Washington University in St. Louis. From 1994 to 2001, he was the Sam
Bloomfield Distinguished Professor and Executive Director of the National
Institute for Aviation Research at Wichita State University in Kansas.
From 1978 to 1994, he was the Program Director and McDonnell Douglas
Fellow at McDonnell Douglas Research Laboratories in St. Louis. Dr.
Agarwal received PhD in Aeronautical Sciences from Stanford University
in 1975, M.S. in Aeronautical Engineering from the University of
Minnesota in 1969 and B.S. in Mechanical Engineering from Indian
Institute of Technology, Kharagpur, India in 1968. Over a period of 40
years, Professor Agarwal has worked in various areas of Computational
Science and Engineering - Computational Fluid Dynamics (CFD),
Computational Acoustics and Electromagnetics, Multi-disciplinary Design
Optimization and Clean and Renewable Energy. He is the author and
coauthor of over 250 archival and 600 conference publications. He has
given many plenary, keynote and invited lectures at various national and
international conferences worldwide in over sixty countries. Dr. Agarwal is
a Fellow of eighteen societies including the American Physical Society,
American Society of Mechanical Engineers, Institute of Electrical and
Electronics Engineers, American Institute of Aeronautics and
Astronautics, Royal Aeronautical Society and Chinese Society of
Aeronautics and Astronautics. He has received many prestigious honors
and awards from various organizations for his research contributions.
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NUMERICAL SIMULATION OF DIRECT CONTACT
CONDENSATION

Achintya Mukhopadhyay
Mechanical Engineering Department,
Jadavpur University, Kolkata 700032, India

Abstract

Direct contact condensation is a phenomenon that is experienced in many
applications in thermal, chemical, and nuclear engineering, particularly in
energy generation devices. Under certain situations, it can lead to violent
condensation resulting in rapid pressure transients which could have
serious 1mplications on structural integrity and safety especially in
nuclear plants. Direct contact condensation is a complex physical
phenomenon involving multiple scales. In this presentation, some recent
work in our group would be presented which deals with both system level
modeling and also direct simulation of phenomena at the scale of
individual liquid-vapour interfaces. At the interfacial scale, a novel energy
balance at the interface has been proposed, which accurately simulates the
dynamics of individual condensing bubbles. On the other hand, at the
system level, appropriate closure relations are used to model the
phenomena including very high pressure peaks and transients.
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Prof. Achintya Mukhopadhyay
Professor

Mechanical Engineering Department
Jadavpur University Kolkata India
Phone: +91-33-24572468

Fax: +91-33-24146532

Email: achintya.mukho@gmail.com

Dr. Achintya Mukhopadhyay is a Professor of Mechanical Engineering
at Jadavpur University, Kolkata. He also served as Professor of
Mechanical Engineering at Indian Institute of Technology Madras and
held visiting positions at Technical University of Munich where he was an
Alexander von Humboldt Fellow and University of Illinois at Chicago. He
obtained his Bachelors, Masters and doctoral degrees from dJadavpur
University, Indian Institute of Science, Bangalore and Jadavpur
University, all in Mechanical Engineering. Dr. Mukhopadhyay’s major
research interests are chemically reacting flows, multiphase flow and heat
transfer anddynamics of thermal systems. His current research activities
include droplet and spray combustion, structure and dynamics of partially
premixed flames, nonlinear dynamics and chaos in combustion systems,
instability of liquid sheets and atomization and spray impingement heat
transfer. Dr. Mukhopadhyay has over 270 research publications including
nearly 100 international journal publications and has advised a number of
masters and doctoral thesis. He has also served as reviewer of a number of
international journals. Dr. Mukhopadhyay is a Fellow of the West Bengal
Academy of Science and Technology and life member of Indian Society of
Heat and Mass Transfer, International Society for Energy, Environment
and Sustainability and Indian section of the Combustion Institute and a
member of the Society of Automotive Engineers (India).
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INVESTIGATION OF NOX IN PILOT STABILIZED CH4-AIR
DIFFUSION FLAMES

Ashoke De
Department of Aerospace Engineering,
Indian Institute of Technology Kanpur,
Kanpur 208016, India

Abstract

The present work aims to numerically investigate NOx in three turbulent
piloted diffusion flames (Sandia D, E, and F) of different levels of
extinction with fairly detailed chemistry, i.e. GRI 3.0 mechanism. The
main focus of the study is to analyze the effects of the two different
combustion model approaches, such as infinitely fast chemistry based
unsteady flamelet and finite rate chemistry based EDC. The EDC
approach is able to predict the passive scalar quantities but shows over-
prediction in the reactive scalar quantities and NO prediction, while the
unsteady flamelet modeling is found to be essential in predicting the
accurate formation of slow Kkinetic species like NOx. The inability of
flamelet and EDC approach in capturing localized flame extinction is
observed, which lead to an over-prediction of NOx at larger downstream
locations. Further, the dominance of NOx formation pathways is
investigated in all three flames.
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Dr. Ashoke De

Associate Professor

Propulsion Laboratory

Department of Aerospace Engineering
Indian Institute of Technology Kanpur
Kanpur, India

Phone: +91-512-259-7863

Email: ashoke@iitk.ac.in

Web: http://home.iitk.ac.in/~ashoke

Dr. Ashoke De is currently working as Associate Professor in the
Department of Aerospace Engineering at Indian Institute of Technology
Kanpur. He is the recipient of IEI-Young Engineer’s Award-2014, DST
Young Scientist award-2015, and P K Kelkar Research Fellowship from
IIT Kanpur. He is a member of ASME, SIAM, FMFP, ISHMT and
Combustion Institute. Dr. De received his Masters’ degree in Aerospace
Engineering from IIT Kanpur in 2004, and PhD degree in Mechanical
Engineering from Louisiana State University, USA in 2009. Before joining
IIT Kanpur, he has worked as post-doctoral scholar at Technical
University of Delft (TU-Delft), Netherlands and as Research Engineer in
GE Global research at Bangalore. Dr. De leads large scale initiatives in
the modeling of turbulent reacting and non-reacting flows at II'T Kanpur.
So far, he has authored more than 80 peer reviewed articles in journals
and conferences. His current research interests include combustion
modeling, hybrid RANS/LES model development, supersonic flows and
Fluid-Structure interactions (FSI). He is actively pursuing research
projects from various organizations like ISRO, ARDB, DST and PWC. His
primary research focus is the emerging field of computational mechanics
with particular interest in combustion and turbulent flows.
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WASTE INCINERATION IN AUSTRIA: AN OPPORTUNITY FOR
URBAN MINING

Franz Winter, Jakob Weber
Environmental & Biological Engineering,
TU-Wien, Getreidemarkt 9/166
1060 Vienna, Austria

Abstract

One of the most challenging fuels in terms of combustion is waste. Various
types of waste differ in amount, composition and legal limitations. The
thermal treatment of municipal solid waste, sewage sludge and hazardous
waste in large, centralized waste incineration plants with state of the art
flue-gas cleaning is a good implementation for this type of fuel. These
facilities use different kinds of incineration technologies, each proven and
tested. The used techniques in Austria are: grate furnace incineration (for
municipal solid waste), fluidized bed combustion (for pretreated municipal
solid waste and sewage sludge) and the combustion in rotary kilns (for
hazardous waste). In addition to the combustion process itself, also the
steps of fuel preparation (e.g. sorting, shredding, etc.), flue gas cleaning
and residue management need to be optimized. However, the waste of a
country may also contain valuable materials in economically relevant
amounts, which can be of importance for urban mining.

This work discusses the importance of waste incineration in Austria and
its general potential for urban mining.
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Prof. Franz Winter

Head of Chemical Process Engineering and
Energy Technology Institute of Chemical,
Environmental &

Biological Engineering, TU-Wien, Getreidemarkt
9/166

1060 Vienna, Austria

Phone: +43-1-58801-166301

Fax: +43-1-58801-16699

Email: franz.winter@tuwien.ac.at
https://[www.vt.tuwien.ac.at/chemical_process_eng
ineering_and_energy_technology/EN/

Prof. Franz Winter finished his PhD in 1995 in Chemical Engineering at
the TU Wien, Vienna, Austria and — after habilitation — he became
Associate Professor at TU Wien in 2000. He headed the Christian Doppler
Laboratory for Chemical Engineering at High Temperatures from 2001-
2008.

Currently he is the Head of the Research Division Chemical Process
Engineering & Energy Technology at the Institute of Chemical,
Environmental & Biological Engineering at TU Wien. He has been
published 100 scientific papers in international peer reviewed journals and
was chairman of several international conferences as well of the
International Energy Agency Fluidized Bed Conversion programme.
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BIOMASS ENERGY: AGRICULTURAL AND NON-AGRICULTURAL
SOURCES, UPGRADING AND CONVERSION PROCESSES,
BENEFITS AND PROBLEMS

Kalyan Annamalai
Texas A&M University,
College Station, TX 77843-3123, USA

Abstract

Energy is the most important prime mover of economy of a country
involving stationary and transportation liquid and gaseous fuels. Since
fossil based fuels result in emission of carbon dioxide (COZ2), a global
warming gas, biomass based fuels are proposed as future fuels to mitigate
the release of CO2. The review summarizes the various agricultural and
non-agricultural biomass (AB, and NAB) fuels, upgrading processes to
improve the quality of fuels includes drying and torrefaction. The NAB
includes manure based biomass fuels (animal and sewage sludge),
mortality biomass (MB) and municipal solid wastes (MSW). The
conversion processes include thermochemical conversion in the production
of gaseous and liquid fuels, non-thermal conversion via aqueous-phase and
direct energy conversion via combustion, cofiring and incineration. The
recent respiratory quotient (RQ) technique is used to rank the CO2
emitting potential of various fuels. While the woody wastes left over land
may be carbon neutral the “CO2 processing” cost of biomass fuels increase
RQ of biomass fuels above that of coal. Results are presented for fuel
properties of AB, NAB and MB fuels, performance under gasification,
cofiring and reburn for reduction of NOx including pilot scale test results.
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Prof. Kalyan Annamalai

Paul Pepper Professor (Retd.)

Organization and Address: Texas A&M University,
College Station, TX 77843-3123, USA

Phone: 979.845.1252

Fax: 979.862.3989

Email: k-annamalai@tamu.edu;
kal.annamalai@gmail.com

Web::
http://www.crcpress.com/product/isbn/9781439805725

Dr. Kalyan Annamalai received his BS from College of Engineering
(Anna University) at Guindy, Chennai, MS from Indian Inst. of Science,
Bangalore, and Ph.D. from the Georgia Institute of Technology, Atlanta
and worked at Brown University, Providence and later at AVCO Everett
Research Laboratory, Revere, Mass. He joined Texas A&M in 1981 as an
Assistant Professor and was appointed as Paul Pepper Professor of
Mechanical Engineering in 2005. In fall 2013, he was visiting scholar at
MIT Energy laboratory and McMaster Univ., Canada. He is also a Senior
TEES Fellow of College of Engineering, Texas A&M. He is the author of
books on “Advanced Thermodynamics,” Taylor and Francis (2nd Ed, 2011)
and “Combustion Science and Engineering” (Taylor and Francis, 2007).
His research projects dealt with Energy Conversion from Coal and biomass
(Agricultural and Animal wastes), group Combustion, Alternate/Bio-fuels,
Gasification, and Emission of NOx and Hg. He is the author of about 150
journal and reviewed conference publications mostly in the area of
combustion and gasification of coal and biomass, and emissions from fossil
fuels. He had developed respiratory quotient method of ranking of fossil
fuels based on CO2 emission. Recently he was involved with transferring
results from combustion and thermodynamics in engineering to biology
field involving metabolism and entropy generation within human body in
predicting organ stress and life span. He is a member of combustion
institute and a fellow of American Society of Mechanical Engineers. He
serves on the editorial boards of several journals.

59




TWO CYLINDER AND SINGLE CYLINDER COMPACT ENGINES
FOR OFF-ROAD APPLICATIONS

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

Abstract

The design and development of a new four-stroke two-cylinder diesel
engine family of 1.29 litre capacity for off road are discussed. The engine is
In naturally aspirated and turbocharged and intercooled versions and
rated from 11.9 kW/1500 rpm to 25.7 kW/2500 rpm. The engines were
tuned for air and fuel flows, air utilisation, fuel air mixing, performance
and emissions at steady state at a development lab and later certified in
national labs. The high altitude capability of the TCIC was checked using
a model. The engines rated at less than 19 kW satisfy India Generator set
and off road norms of India and Europe equivalent to USTier4 standard,
and at higher ratings, standard equivalent to US Tier4-interim. In the
second part of the paper, the design of coolant and oil pumps, oil cooler for
TCIC engine and the piston with steel oil control ring are discussed. The
higher loaded TCIC engines use fillet hardened crankshafts of chromium
molybdenum steel. The crankcase integrated with the flywheel housing
and the timing case at the front, in conjunction with a cast iron sump
makes the engine rigid against torsion and bending in an agricultural
tractor. The firing order 0°-360° with the two pistons moving in phase
allows lower cyclic irregularity and a light flywheel as well as
turbocharging. The resultant primary reciprocating inertia force is
neutralized by a counter-rotating balancer shaft and the fluctuations in
crankcase pressure are taken care by a valve in the breather to avoid oil
carry over.

The single cylinder naturally aspirated engine rated at 12.5 kW at 2800
rpm with a swept volume of 0.745 litre was developed for mini tractors.
This satisfies India TREMS3A emission norms as well as proposed
TREM3B norms of 2023. This engine is 100% balanced internally for
primary reciprocating forces and is electronically governed. Setting rated
speed, power as well as torque is to closer tolerances than with a
conventional mechanical governor. Further, at all operating speeds the
governing is isochronous which is much desired in off road applications.
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Technical Adviser

Simpson and Co. Ltd. Chennai
Phone: 9840850068
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Dr. P. A. Lakshminarayanan studied at Indian Institute of Technology,
Madras for his B. Tech., M.S. and Ph.D. degrees. He worked at
Loughborough University of Technology and Kirloskar Oil Engines Ltd. for
five and 20 years respectively. In 2002, he was called to head the Engine
R&D in Ashok Leyland. In 2011, he became Chief Technical Officer at
Simpson and Co. Ltd. From 2017 he is a Technical Adviser to Simpson.

With his teams, he has developed more than eight diesel and CNG engine
platforms and 150 types of engines commercially successful for the
efficiency and cost effectiveness. Two engines received prizes from the
Institute of Directors (India). He has authored 50 research papers in
journals and conferences of international repute. Four of them received the
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 co-authored a book on “Modeling
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 a fellow of SAE and a fellow of
Indian National Academy of Engineering.
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SUSTAINABILITY IN PRODUCT DEVELOPMENT - AN AUTOMOTIVE
PERSPECTIVE

N Saravanan
Mahindra Research Valley,
Mahindra World City, Plot 41/1, Anjur Post,
Chengalpattu, Kancheepuram 603004

Abstract

Sustainable product development generally have the consideration of
Environmental, Social, Regulation and Socio Economic factors involved in the
different phases of development, production, use, and ultimate disposal/recycle of
the products. The greater opportunities for improving the sustainability
performance of a product are in the adoption of early stages in the product
development process, in which the degrees of freedom are higher. The success of
Integrating these several aspects into product Design and Development in an
organization is felicitated by the involvement of relevant functions such as
Design, Innovation, Engineering, Sales, Marketing, Quality, Planning,
Manufacturing, Sourcing, Service etc. To measure overall impact, there are two
approaches followed a) End of Life Vehicle (ELV) b) Life Cycle Assessment (LCA)
of the product. The ELV deals with how to minimize the impact of end—of-life
vehicles on environment by restricting the use of four heavy elements: lead,
hexavalent chromium, mercury, and cadmium less than stipulated limits. This
directive (2000-53-EC) also demands to ensure certain minimum levels of
recyclability and recoverability of vehicles. The Directive lays down the
mandatory targets of minimum 85% recyclability, minimum 95% recoverability,
and maximum 5% landfill rates along with restricted use of heavy elements in
the vehicles.

Life-cycle assessment (LCA), is a technique to assess environmental impacts
associated with all the stages of a product's life (cradle to grave approach) from
raw material extraction through materials processing, manufacture,
distribution, use, repair & maintenance, disposal or recycling. LCAs can help
avold environmental concerns by having overall perspective on emissions in
different phases of the product. Life cycle thinking enables the transition
towards the circular economy. The integration of sustainability into business and
product development has, therefore, a strong potential to increase the
sustainability performance of products across their entire life cycle, making good
business sense and enabling a positive impact in the society.
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Dr. N. Saravanan has completed his doctorate in the field of Hydrogen
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International journals, 25 International conferences and in several
national conferences. He is working as Principal Engineer in Technology
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handled several projects such as Hydrogen diesel dual fuel development,
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Hydrogen multicylinder vehicle development, HCNG development, Fuel
cell development, Direct injection CNG development etc. He has published
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TC Minibus in SIAT 2015 @ ARAI, Pune. He is also the receiptant of
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HIERARCHICAL POROUS CERAMICS FOR ENERGY
CONVERSION AND STORAGE

Rajendra K. Bordia, Franziska Scheffler, Michael Scheffler
Materials Science and Engineering,
Clemson University, Clemson, SC 29634 USA

Abstract

Our current research is focused on developing processing strategies to
control the microstructure of ceramics at different length scales. One of the
focal areas is porous ceramics. Many of the applications of porous ceramics
demand optimization of a multitude of properties some of which have
conflicting requirements on the microstructure. Materials with designed
anisotropic and/or hierarchical microstructures have the potential to
optimally address these requirements.

We will first present a broad overview of the use of porous ceramics in
advanced energy conversion and storage applications including the
property requirements. Next, we will present results from our
collaborative projects focused on microstructural control in hierarchical,
1.e. micro/macroporous, and/or anisotropic porous ceramics.

Porous ceramics are used in a broad range of technologies of interest to
energy conversion and storage including electrochemical applications like
electrodes for solid oxide fuel cells, high temperature insulators, thermal
energy storage and electrochemical energy storage. In these applications, a
multitude of properties are of interest. For specific applications, a subset of
mechanical, thermal, electrical properties, ionic conductivity, gas diffusion
and chemical reactivity need to be optimized. In this presentation, results
will be presented on the processing approaches to make these designed
microstructures, the quantification of the 3D microstructure at different
length scales and simulations to design optimal microstructures for
specific applications.
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Prof. Rajendra K. Bordia is currently a Professor and Chair of the
Materials Science and Engineering Department at Clemson University in
Clemson, SC, USA (since April 2013). He was a faculty member at the
University of Washington (1991-2013) and a Research Scientist in DuPont
Co. (1986 to 1991). He received his B.Tech from IIT, Kanpur, India (1979),
and his M.S. (1981) and Ph.D. (1986) from Cornell University, Ithaca, NY,
USA.

His research is at the intersection of materials and mechanics and is focused
on fundamental and applied studies in the processing and properties of
complex material systems for energy, environmental and medical
applications. He has authored or co-authored over 135 peer-reviewed
technical publications.

He was elected as the Fellow of the American Ceramic Society (2002); the
Fellow of the Indian Institute of Metals (2010); and an Academician in the
World Academy of Ceramics (2012). Other significant awards include: the
Humboldt Research award from the Alexander von Humboldt Foundation,
Germany (2007); and the Outstanding Educator Award of the American
Ceramic Society (2012). He is an Associate Editor of the Journal of the
American Ceramic Society (1988-Present); Editor of the Journal of Ceramic
Processing Research (1999-Present); and Editor-in-Chief of the Ceramics
International Journal (2009 — Present).
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USE OF NANOPARTICLES FOR HARNESSING SOLAR THERMAL
ENERGY AND APPLICATIONS IN ENERGY EFFICIENT
BUILDINGS

Himanshu Tyagi
School of Mechanical, Materials and Energy Engineering
Indian Institute of Technology Ropar,
Nangal Road, Rupnagar - 140001, Punjab, India

Abstract

Solar energy is abundantly available and is harnessed using solar thermal
systems for several applications. The range of temperatures at which the
output fluid is needed determines the specific type of solar thermal
collector being used — starting from non-concentrating type collectors (for
low temperatures), to highly concentrated collectors (for medium to high
temperatures). Conventional surface-based collectors absorb the sunlight
using a black solar-selective surface. The heat is then transferred to the
fluid flowing through the system. On the other hand a volumetric
nanoparticle-based direct absorption solar collector absorbs the solar
energy directly within the fluid, hence improving the other all efficiency of
the system. The thermal energy gained by the fluid can be used for various
applications — industrial processing, domestic usage, heating of buildings.
Large portion of energy requirements for heating of buildings can be
provided by such solar thermal systems.
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Himanshu Tyagi obtained his PhD from Arizona State University, USA in
the field of heat transfer. Prior to his PhD he obtained his masters from
University of Windsor, Canada and his bachelors from I.I.T. Delhi both in
the field of Mechanical Engineering. He has been working at IIT Ropar
since 2009, working to develop nanotechnology-based clean and sustainable
energy sources with a team of several PhD and undergraduate students. He
has previously worked in the Steam Turbine Design Division of Siemens (in
Germany and India) and in the Thermal and Fluids Core Competency group
of Intel Corp (in USA). His research interests include thermo-fluids
engineering, bio-heat transfer, radiative and ignition properties of
nanofluids, nanoscale heat transfer and its applications in energy
harvesting.
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Giridhar Madras received his chemical engineering degree from Indian
Institute of Technology, Madras in 1990. He obtained his Ph.D. in
chemical engineering from Texas A&M University, USA, in 1994.
Subsequently, he worked in the University of California at Davis, USA. He
returned to India as an Assistant Professor of chemical engineering at the
Indian Institute of Science, Bangalore in 1998. Since 2007, he has been a
Full Professor at the Chemical Engineering Department. He is also an
associate faculty in Solid State and Structural Chemistry and the
chairman of the Interdisciplinary Center for Energy Research (ICER). He
has successfully executed various projects worth several crores from
various governmental agencies such as DST, DBT etc. and numerous
industries such as BHEL, FMC, GAIL etc. In recognition of his early work,
he received the Scopus Young Scientist Award from Elsevier for being the
most cited young author in engineering. Based on his overall work, he was
awarded the Presidential Swarnajayanthi fellowship by the Department of
Science and Technology, India, in 2006 and the S.S. Bhatnagar prize from
CSIR, India in 2009 from the prime minister of India and the J.C. Bose
National fellowship in 2014. He is currently the associate editor of several
journals with various publishers including RSC advances (RSC), Advanced
powder technology (Elsevier), Bulletin of Material Science (Springer),
Current Science (Indian Academy) and International journal of polymer
science (Hindawi). His research interests are in the area of reaction
engineering applied to polymers, supercritical fluids, and catalysis. The
research group’s approach is to develop several new materials that are
used as catalysts for known reactions. He proposes new reaction pathways/
mechanisms providing the research community with a method to develop
new materials with superior properties. In this regard, his research group
has synthesized new materials that work as photocatalysts for the
degradation of a wide variety of dyes and organics that are common
pollutants in waste water. He has also developed new catalysts for the
three-way catalysis for the NO+CO reaction and CO and hydrocarbon
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oxidation and proposed new mechanisms governing these reactions. His
studies on polymer degradation wherein the polymers are converted to
useful products such as the monomers or fuel oils have been well cited and
known in the field.

BIOENERGY PRODUCTION FROM MICRO AND MACRO
(MARINE) ALGAE BIOMASS: TRENDS AND VIEWS TOWARDS
SUSTAINABILITY ALONG WITH THE INTEGRATION OF BIO-

REFINERY

Gopalakrishnan Kumar, Hour Huy
Department of Environmental Engineering,
Daegu University, Jillyang, Gyeongsan 712-714
South Korea

Abstract

Dwindling fossil fuel resources and the ever increasing energy demands
due to the sustained growth of industrial sectors have forced the energy
scientists towards the prospecting of renewable energy resources, that are
green, clean and pollution free. Biofuel production from various cellulose
biomass has been practiced for long time, however, owing to the expensive
pretreatment techniques, concluded as not sustainable. In this spotlight,
liquid biofuel production from micro and macro algae biomass are highly
promising, because of their bio- refinery products (mainly chemicals and
value added products, etc), additionally, these feedstocks are attained at
low cost and also bearing enormous amount of bio-moieties ranging from
carbohydrate, protein and lipid, that could be converted to wvarious
chemicals such as volatile fatty acids and pigments. Further, conversion of
left over residues for the biofuel production could create a sustainable and
economical industrial sector. This talk would cover the trends of biofuel
production from various micro and macro algae biomass that includes the
production of biodiesel, ethanol, hydrogen and methane. Besides,
sustainable scheme of bio-refinery concept for the production of
biochemicals and the residual conversion would be highlighted for the
sustainable future.
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ENERGY-AIR POLLUTION NEXUS: NEED FOR MORE
EFFECTIVE TECHNOLOGICAL SOLUTIONS AND
ENFORCEMENT

Nitin Labhasetwar
Energy & Resource Management Division,
CSIR-National Environmental Engineering Research Institute,

Nehru Marg, Nagpur-440020, India

Abstract

India is projected to witness highest growth rate in energy demand,
production and consumption with as much as quarter of total global
energy demand will come from India by 2040. Despite that, the energy
demand in India will still be 40% below world-average, therefore such
estimates could be even conservative. More importantly however, the fuel-
mix projections infer that majority of this energy even in 2040 will come
from carbon and hydrocarbon based fuels. As we are entering late in to
foray of major energy producers and consumers, India will have certain
advantages with respect to availability of advanced technologies for
achieving better energy efficiency and reduced environmental footprint,
but at the same time of facing serious challenges of depleted assimilative
capacity to accommodate more emissions, especially related to CO2 NOx
and PM. Balancing these issues in a techno-economically feasible manner
will be a key guideline for India’s energy programme. There are two basic
issues related to so called Energy-Air Pollution Nexus- The related Health
impacts primarily due to PM, NOx and other emissions, and second the
GHG impacts. These will be discussed along with our research works
related to the cleaner energy generation as well control of emissions from
automobile exhaust.
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Dr. Nitin Labhasetwar is a Ph.D. in Chemistry with 31 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 155 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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COLLOIDAL STREAMER FORMATION IN MICROSCALE FLOWS

Aloke Kumar
Department of Mechanical Engineering,
Indian Institute of Science

Abstract

Flow of colloidal dispersions through porous media is a topic of substantial
contemporary interest due to 1its applications in areas such as
environmental science and engineering. Here we present the
generalization of a previously known biophysical phenomenon — the
formation of slender bacterial aggregates in systems with sustained
hydrodynamic flow. This phenomenon known by the name of bacterial
streamers 1s extended to a biotic system, by demonstrating the formation
of morphologically similar structures formed during particle laden
polymeric flows through artificial porous media. We show that when a
polyacrylamide (PAM) solution, laden with polystyrene (PS) beads 1is
introduced into a microfluidic device containing an array of micropillars,
localized particle aggregation is found to occur under certain flow regimes.
These aggregates initially have a string-like morphology and are tethered
at their ends to the micropillar walls, while the structure remains
suspended in the fluid medium. We also discuss the implications of our
finding.
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75




SUSTIANBLE ENERGY SYSTEM WITH HYDROGEN

Anjaneyulu Krothapalli
Department of Mechanical Engineering
Florida State University,

2525 Pottsdamer Street, Tallahassee, F1 32310

Abstract

The energy sectors that are most important to human development are the
electricity supply and the energy for transportation. The growth in
demand for energy is primarily the result of increasing electricity demand
and rapidly expanding transport use. A high-renewables scenario for an
energy road map aims for 85% energy coming from renewable energy
sources such wind, solar and biomass. Meeting this target requires a
significant increase in demand for energy storage. While a variety of
technologies will be used to fulfill the storage needs, hydrogen plays an
essential role in different areas of supply and distribution chain for
renewably-sourced energy mainly because of its benefits of scalability. At
current levels of increase, CO2 emissions from the transport sector are
projected to rise and the rate of increase constitutes one of the fastest
growing and most threatening contributors to global warming. Hydrogen
1s a promising alternative energy source for transportation, especially
when it i1s produced using renewable energy technologies. As a
transportation fuel, use of hydrogen will have a significantly positive
impact on future COz emissions and an immediate impact on fuel
economy. The successful use of hydrogen within the transportation sector
1s dependent on the development and commercialization of affordable fuel
cell vehicles (FCVs). Harnessing the full power of renewable energy with
hydrogen will help support a clean and efficient sustainable energy
system.
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MOVING BOUNDARY MODELING FOR WORKING FLUID
PHASE CHANGE TRACKING AND ADVANCED CONTROL
OF SOLAR THERMAL SYSTEMS

Sandip Kumar Saha
Indian Institute of Technology Bombay,
Powai, Mumbai- 400076, INDIA

Abstract

Scarcity of proper analytical solutions pertinent to heat flow and diffusion
involving phase change in solar thermal applications in the published
literature has resulted in the moving boundary models coming into
prominence. Smaller order and typically high computational speed make
moving boundary models interesting candidates for describing dynamic
characteristics of evaporators pertinent to the ORC system. While
simplified reduced order quasi-steady models have been utilized to predict
the phase change characteristics and suitable mass flow ranges of the ORC
working fluid (e.g. R134a) for different steady state bulk heat transfer
fluid (e.g. Duratherm FG) temperatures, dynamic models are needed to
ensure advanced control as well as the improved performance and
efficiency in the medium temperature (150-300 oC) solar thermal systems.
Dynamic model enables us in capturing the sharp time-varying phase
change characteristics of the system (time scale ~ few seconds). Possible
fluctuations may appear in the form of temporal variation in ORC inlet
conditions as well as the transient changes in average temperature of the
heat transfer fluid. An effective way of dynamic modeling can be done by
considers the time-varying pressure on the subcooled ORC working fluid
(refrigerant) at the heat exchanger entry to be the sole independent
variable and all other physical as well as thermodynamic variables of
Interest are treated as dependent variables that change with any variation
in the aforesaid pressure. Computational results hint at mitigation of the
extent of fluctuation in the wall temperature of the narrow tube that
carries the working fluid refrigerant in the heat exchanger with increasing
mass flow rates. Perturbation in the working fluid pressure causes a larger
amount of perturbation in the wall temperature for lower mass flow rates.
Thus the simulation results serve as a good platform and pave way for
further optimization of the thermal performance cycle of a real-life system.
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Dr. Sandip K. Saha is an Associate Professor of Mechanical Engineering
at Indian Institute of Technology Bombay, INDIA. He received his B.E.
degree in Mechanical Engineering from Jadavpur University, Kolkata,
India and the M.Sc. (Engg.) and Ph.D. degrees from Indian Institute of
Science, Bangalore, India, respectively. His doctoral research work was on
the applications of solid-liquid phase change materials in thermal
management of electronics. Prior to joining Indian Institute of Technology
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Post-Doctoral Fellow. His research interests include heat transfer, thermal
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NUMERICAL ANALYSIS OF FIN ORIENTATION TO ENHANCE
THERMAL PERFORMANCE IN LATENT HEAT STORAGE
DEVICE FOR CONCENTRATED SOLAR COOKER

Prodyut Ranjan Chakraborty
Department of Mechanical Engineering,
Indian Institute of Technology Jodhpur

Abstract

Solar energy is a clean and bountiful renewable energy source which can
solve some serious problems like pollution and deforestation. Using
concentrated solar cooker is one of the ways to utilize this solar energy for
cooking at high temperature range of 250-350. But the only limitation is
the absence of maximum heat flux during early morning or evening which
is the preferable cooking time in India. This issue can be solved by storing
thermal energy during noon (timing of maximum heat flux) and utilizing it
later after sundown for cooking by using Phase change materials( PCM)
for storing thermal energy in the form of latent heat. The PCM can be
obtained in the form of composites by soaking it within Compressed
Expanded Graphite (CEG) matrix to enhance the otherwise low thermal
conductivity of PCM. Further enhancement of heat transport capability of
the storage unit can be obtained by the addition of fins within the storage
medium. The present work focuses on arrangement and orientation of fins
in order to have minimum charging time for the entire storage medium,
while charging is considered to be complete when the entire PCM present
within the heat storage unit melts. The charging process of the vessel has
been numerically investigated for concentrated solar cooker unit with a
paraboloid reflector while considering various axisymmetric arrangements
of fins within the storage medium.
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PARTICLE EMISSION FROM DIESEL ENGINES AND ITS
CHARACTERIZATION

Pravesh Chandra Shukla
Division of Combustion Engines,
Department of Energy Scieces
Lund University, Sweden

Abstract

Particulate emissions from the diesel engines are one of the major
environmental concerns these days with increasing vehicle density on
roads. Most of the countries around the world have implemented vehicular
emission regulations. These emission regulations define the limit of the
pollutants emitted from the engines namely CO, NOx, THC and PM,
depending on the type and power rating of the vehicles. PM emissions are
regulated by the mass emissions. In modern engines, PM emission has
drastically reduced compared to the emission levels of older diesel vehicles.
Particle number emission should also be major criteria for particle
emissions from diesel engines. In a modern diesel engine, particle number
emission can be significantly higher despite of having lower particulate
mass emission. Smaller particles can easily penetrate deeper into the
human lungs and can reach the blood stream. These tiny particles are
considered carcinogenic for the human health.
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Institute of Technology Kanpur, India in February, 2016. My main
research interests include Alternative fuels for combustion engines, Diesel
engine exhaust emission characterization, Engine exhaust aftertreatment
devices etc. With an interdisciplinary research experience and background
in mechanical and environmental engineering, I have strength to link two
major mutually related research fields of engine research and its
environmental aspects. Modern world is dependent on various modes of
power generation units out of which diesel engines contribute significant
fraction. These engines are efficient, easily movable and durable, however
infamous for their emission