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S. Sanction order No. Name of | Amount | Year | Remarks
No. Funding | Sanctioned
Agency (Rs.)
1 DST/IC/RSF/2025/963 DST 92 Lakhs 2025 | Progress
2 DST/IC/SL/ICFP/2024/157 DST 29 Lakhs 2025 | On going
3 TPN /118379 DST 28 Lakhs 2025 | Progress
4 DST/CEST/NEST/2024/2024/113 | DST 56 Lakhs 2025 | On going
5 | SSY/2024/001736 SERB- 2,00,000 2024 | Completed
ANRF
6 | DST/CD/PS-09/2019/67 DST 6 Lakhs 2020 | Completed
7 | 1(SR/FST/PS -1/ 2018/35 DST- 1.10 Cores | 2018 | Completed
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Synopsis of the scientific/ curricular path:

Q) Synopsis of Scientific/Curricular Path: Solar Materials-Based Solar Thermal

Applications

My research at Koneru Lakshmaiah Education Foundation over the past five years has been
dedicated to advancing solar materials for enhanced thermal applications. This journey began
with exploring novel nanocomposites, particularly Phase Transition Polymer (PTP)
nanocomposites, to improve heat storage and transfer in solar stills. I’ve focused on the
meticulous synthesis and characterization of materials with superior thermal conductivity and
absorption properties, utilizing experimental studies to construct and test customized solar
still designs. My work combines fundamental and applied physics, aiming to optimize solar
materials for energy efficiency and sustainability. This has involved significant contributions
to understanding various solar materials designed to optimize absorption and conversion of
solar energy. I’ve explored advanced composites, PCMs, and nanomaterials to enhance
thermal energy storage and transfer in systems like solar water heaters, distillation units, and
concentrated solar power systems. A notable aspect is the integration of aluminum can
configurations (ACs) and M-shaped absorber plates in solar distillation, which has shown
improved heat transfer and efficiency. In collaboration with colleagues and students, I’ve
developed methods to optimize surface area and thermal conductivity in solar collectors,
maximizing energy output while minimizing costs. We’ve also explored different AC
configurations to enhance thermal energy storage and retrieval, addressing the challenge of
improving solar system efficiency for wider adoption. My work also evaluates the
environmental and economic impacts of solar thermal technologies, conducting cost-benefit

analyses and performance simulations to determine optimal deployment strategies for various



sectors. In the classroom, | share research findings and develop curricula on renewable
energy, solar technologies, and materials science. | encourage hands-on projects and
experiments, fostering innovation in addressing global energy challenges. Despite funding
limitations, I’ve maintained research momentum, collaborating nationally and internationally.

Analytical modeling, using techniques like Cramer's rule, has been crucial in
understanding and optimizing temperature profiles, improving system performance. This
research focuses on achieving higher distillate outputs and improved thermal efficiencies,
even in challenging conditions like nighttime operation. Economic viability is also addressed,
translating lab findings into practical water purification applications. My ultimate goal is to
contribute to sustainable solutions for water scarcity through innovative material design and

system optimization, leveraging solar energy.

(i) Synopsis of Scientific/Curricular Path: Solar Materials-Based Solar Thermal
Applications with Artificial Intelligence and Machine Learning
My research has focused on integrating Al/ML with solar materials for enhanced thermal
applications. Initially, I developed advanced materials like PCMs and nanomaterials to
improve heat storage and transfer in solar systems. Recognizing Al's potential, |1 began
applying ML techniques to optimize system performance and predict thermal efficiencies. Al
algorithms now predict heat transfer behavior, optimize system configurations, and automate
material design. Real-time monitoring using Al/ML allows for dynamic adjustments based on
environmental conditions, enhancing energy collection and storage. ML-driven fault
detection and diagnostics further improve system reliability and sustainability. In education,
I've integrated AI/ML concepts into renewable energy curricula, using real-world case studies
and practical projects. Students build and test ML models applied to solar thermal systems.
Despite challenges, collaboration has been crucial in advancing this work. I aim to continue
exploring AI/ML applications in solar energy, developing intelligent systems that improve
efficiency and accessibility. This research contributes to the global transition towards
sustainable energy solutions, leveraging Al to create economically viable and

environmentally friendly solar thermal technologies.

(iii) Synopsis of Scientific/Curricular Path: Green and Sustainable Science and
Engineering
My research at Koneru Lakshmaiah University (KLU) explores innovative solutions in solar

thermal technologies, bridging material science, environmental engineering, and renewable



energy. This involves developing and testing prototypes for solar collectors, stills, and
concentrated power systems, utilizing advanced materials like nanomaterials and PCMs to
enhance efficiency. A crucial aspect is applying sustainability principles in engineering
design, employing life cycle analysis and environmental impact assessments. This ensures the
viability of green technologies for large-scale adoption, especially in developing regions. |
contribute to curriculum development, designing courses that integrate sustainable
engineering, renewable energy, and environmental policy. Hands-on projects and case studies
encourage students to critically engage with sustainability challenges. Mentoring students in
research projects further extends this impact. | emphasize interdisciplinary collaboration,
encouraging students to think beyond traditional boundaries and engage with environmental
science, policy, and economics. Looking forward, | am dedicated to developing next-
generation renewable energy technologies, fostering a deeper understanding of sustainable

practices, and preparing students to lead the transition to a low-carbon world.

(iv)  Synopsis of Scientific/Curricular Path: Solar Materials-Based Solar Thermal
Applications, Artificial Intelligence, Machine Learning, and Novel Materials
Initially, | focused on developing advanced materials like composites, Phase Change
Materials (PCMs), and nanomaterials to enhance heat absorption and storage in solar
systems, crucial for continuous energy supply. Integrating AI/ML has transformed traditional
empirical optimization, enabling data-driven modeling and prediction of system performance.
ML algorithms analyze vast datasets to determine optimal operating conditions, maximizing
energy output and minimizing losses. Al has also accelerated material discovery by rapidly
analyzing data to identify promising candidates for solar thermal applications. For instance,
Al models predicted thermal conductivity and phase change behavior of novel composites,
guiding experimental synthesis. Real-time monitoring and control using AI/ML further
enhance system reliability and efficiency. Sensors collect operational data, which ML
algorithms process to automatically adjust parameters, optimizing performance under diverse
conditions. Beyond research, I've contributed to curriculum development, designing courses
that integrate solar energy, novel materials, and AI/ML. These courses combine theory with
practical projects, preparing students to apply Al in real-world solar thermal systems.
Looking ahead, I am committed to pushing the boundaries of solar thermal efficiency. By
leveraging AI/ML, we can create smarter, more sustainable systems, crucial for meeting

global energy demands in an environmentally and economically viable manner.



Major activities & achievements:

Dr. S. Shanmugan is working as Research Centre for Solar Energy, Associate
Professor in Department of Integrated Research and Discovery; Physics at Koneru
Lakshmaiah Education Foundation, Vijayawada, India. A doctorate in Physics with more
than 16.7 years of teaching (12.7) and research experience (2- PDF — Egypt — Tanta
University and Sweden — Uppsala University), he specializes in heat Nano-material Science.
Here searches focuses on synthesis and characterization of low cost and high absorption
performance of Bio-Composite materials (Green synthesis) specifically TiO2 and SiOznano-
compostites for engineering applications. He has several research papers (230 SCI & Scopus,
5415 citations, h-index: 40, 110 - 93) published in reputed international journals and also
Patent in 10 and completed at 2crous in DST funding projects. He has also authored a book,
water chemistry contributed chapters on TiO2 composites and Smart Materials in books
published by Springer & Elsevier Publishing. He is also serving as editorial board
member/reviewer for some of the reputed international journals. He is a Ph. D supervisor
(16mems) and also guided several Undergraduate (30mems) and Post Graduate Projects
(15mems). His responsibilities mainly include establishing academic and research
collaborations with universities abroad, faculty and Student mobility through Global
Immersion Programmer, promoting joint research projects and publications with international

partners.

As a potential ECEB member, my goals include:

e Promoting a culture of ethical research and academic integrity

e Assisting in the review of academic and research proposals for quality and

compliance

e Supporting policy formulation for enhancing research standards

e Encouraging interdisciplinary collaboration and student mentoring
With a balanced perspective as both a researcher and academic contributor, | aim to uphold
the values and responsibilities of the ECEB, ensuring transparency, ethical rigor, and

academic excellence.

As a potential member of the Chemical Engineering Journal (ECEB), my goals include:
I aim to contribute significantly to the advancement of chemical engineering by

publishing high-quality research that pushes the boundaries of current knowledge. My work



focuses on innovative solutions in areas such as renewable energy, sustainable processes, and
advanced materials, which are crucial for addressing contemporary global challenges. By
disseminating my research through the journal, |1 hope to foster discussions that stimulate
further exploration in these critical fields. Chemical engineering often overlaps with various
scientific disciplines, and my goal is to encourage greater interdisciplinary collaboration.
Whether through co-authored research or collaborative initiatives, | aim to leverage diverse
expertise from fields like materials science, artificial intelligence, and environmental
engineering to foster holistic approaches to complex problems. One of my core objectives is
to promote the application of sustainable practices within the field of chemical engineering.
Through my work in green and sustainable technologies, particularly in energy production
and waste management, | aspire to develop and share solutions that reduce environmental
impact and enhance resource efficiency. The Chemical Engineering Journal provides an
excellent platform to highlight research focused on sustainability in chemical processes. As a
member, | would also like to take an active role in mentoring emerging researchers in the
field of chemical engineering. By providing guidance on research methodology, publication
strategies, and the peer review process, | hope to help the next generation of chemical
engineers grow professionally. | see this as an opportunity to nurture talent and cultivate a
research-driven culture within the chemical engineering community. Through my
involvement, | seek to elevate the visibility and impact of chemical engineering research. The
global challenges we face require engineering solutions that are both innovative and scalable.
By working with fellow experts and contributing to the journal, | aim to ensure that research
in this area reaches a broader audience, including industries and policymakers, thereby
influencing real-world practices and decisions. Another key goal is to promote the latest
innovations in chemical engineering, particularly those that integrate advanced technologies
like artificial intelligence, machine learning, and novel material design. | am passionate about
being at the forefront of technological advancements that drive efficiencies in industrial
processes and lead to the development of cleaner, more sustainable systems.

Through my active engagement in the Chemical Engineering Journal, | aspire to
contribute meaningfully to the scientific community, advance the application of chemical
engineering to solve global issues, and inspire a new era of research that prioritizes

sustainability, collaboration, and innovation.



