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ABSTRACT

Renewable energy sources are thought to represent the future, given the fast depletion of
traditional energy sources and the environmental damage caused by their overexploitation.
Renewable energy technologies vary significantly from one another, not only in terms of
technical and economic factors, but also in terms of their dependability, maturity, and utility-
scale operating experience. Solar energy technologies have emerged as the most promising and
mature, owing to the fact that solar energy is plentiful, free, and has economic potential. This
article provides an overview of recent developments in the field of solar thermal technology, with
an emphasis on methods for improving its performance. It also includes a description of several
kinds of solar collectors to aid in the systematic knowledge of solar thermal technology, as well
as the new modifications made in each category of solar collectors to encourage the use of solar
energy in everyday activities. Geometrical modifications to the absorber plate, the application of
solar selective coatings, and Nanofluids have all been highlighted as performance improvement
methods.

KEYWORDS: Artificial Roughness, Coatings, Heat Transfer, Nano Fluids, Solar Energy

REFERENCES:

1. Kaur R, Shikha D, Kaushal A, Gupta R, Singh SP, Chauhan RP, et al. Measurement of
indoor 222Rn, 220Rn and decay products along with naturally occurring radionuclides in
some monuments and museums of Punjab, India. J Radioanal Nucl Chem. 2021,

2. Kalogirou SA. Solar thermal collectors and applications. Progress in Energy and Combustion
Science. 2004.

3. Shikha D, Kaur R, Gupta R, Kaur J, Chandan, Sapra BK, et al. Estimation of indoor radon
and thoron levels along with their progeny in dwellings of Roopnagar District of Punjab,
India. J Radioanal Nucl Chem. 2021;

4. TianY, Zhao CY. A review of solar collectors and thermal energy storage in solar thermal
applications. Appl Energy. 2013;

5. Acharya S, Bali S, Bhatia BS. Exploring consumer behavior towards sustainability of green
cosmetics. In: Proceedings of the 2021 1st International Conference on Advances in
Electrical, Computing, Communications and Sustainable Technologies, ICAECT 2021. 2021.

https://saarj.com



ACADEMICIA: An International Multidisciplinary Research Journal

ISSN: 2249-7137 Vol. 11, Issue 11, November 2021 SJIF 2021 = 7.492
A peer reviewed journal

6. Kumar AU, Sachar A. Evaluation of correlation’s between Cbr using Dcp with laboratory
Cbr at varying energy levels. Int J Adv Sci Technol. 2020;

7. LiQ, Zheng C, Shirazi A, Bany Mousa O, Moscia F, Scott JA, et al. Design and analysis of a
medium-temperature, concentrated solar thermal collector for air-conditioning applications.
Appl Energy. 2017;

8. Rosha P, Ibrahim H, Nanda AK, Mohapatra SK, Mahla SK, Dhir A. Effect of hydrogen-
enriched biogas induction on combustion, performance, and emission characteristics of dual-
fuel compression ignition engine. Asia-Pacific J Chem Eng. 2020;

9. Alarcon Villamil A, Hortua JE, Lopez A. Comparison of thermal solar collector technologies
and their applications. TECCIENCIA. 2013;

10. Gatoo AH, Singla S. Feasibility of plastic and rubber emulsified road pavements & its
contribution to solid waste management in India. Int J Adv Sci Technol. 2020;

11. Sehgal A, Kaushik AK, Choudhary S, Saini S. Prewett Edge Detector Method for Content
Extraction in Moving Pictures or Images. In: 2019 2nd International Conference on Power
Energy Environment and Intelligent Control, PEEIC 2019. 2019.

12. Buker MS, Riffat SB. Building integrated solar thermal collectors - A review. Renewable and
Sustainable Energy Reviews. 2015.

13. Jaimala, Singh R, Tyagi VK. Stability of a double diffusive convection in a Darcy porous
layer saturated with Maxwell nanofluid under macroscopic filtration law: A realistic
approach. Int J Heat Mass Transf. 2018;

14. Tyagi V V., Kaushik SC, Tyagi SK. Advancement in solar photovoltaic/thermal (PV/T)
hybrid collector technology. Renewable and Sustainable Energy Reviews. 2012.

15. Manjit K, Abhishek M. Plant growth promoting rhizobacteria (PGPR) for enhancing
sustainable agriculture and revolutionized tools for farmers. Res J Biotechnol. 2021,

16. Kalogirou SA, Karellas S, Badescu V, Braimakis K. Exergy analysis on solar thermal
systems: A better understanding of their sustainability. Renewable Energy. 2016.

17. Jain M, Agarwal RP. Capacity & coverage enhancement of wireless communication using
smart antenna system. In: Proceeding of IEEE - 2nd International Conference on Advances in
Electrical, Electronics, Information, Communication and Bio-Informatics, IEEE - AEEICB
2016. 2016.

18. Kaushal S, Singh P, Mittal SK. Yttrium (I11) selective electrode based on zirconium (1V)
phosphoborate. J New Mater Electrochem Syst. 2014;

19. Bhujangrao KH. Design and development of prototype cylindrical parabolic solar collector
for water heating application. Int J Renew Energy Dev. 2016;

20. Rana AS, Bedi TS, Grover V. A new permanent magnet type magnetorheological finishing
tool for external cylindrical surfaces having different outer diameter. In: Lecture Notes in
Mechanical Engineering. 2021.

21. Duksh YS, Kaushik BK, Sarkar S, Singh R. Performance comparison of carbon nanotube,

https://saarj.com



ACADEMICIA: An International Multidisciplinary Research Journal

ISSN: 2249-7137 Vol. 11, Issue 11, November 2021 SJIF 2021 = 7.492
A peer reviewed journal

nickel silicide nanowire and copper VLSI interconnects: Perspectives and challenges ahead. J
Eng Des Technol. 2010;

22.Wu L, Gao J, Liu Z, Liang L, Xia F, Cao H. Thermal aging characteristics of CrNxQOy solar
selective absorber coating for flat plate solar thermal collector applications. Sol Energy
Mater Sol Cells. 2013;

23. Mahato JK. Comparative Study of Aluminium—Alumina Composite Prepared by
Mechanical Mixing and Oxidation. In 2020.

24. Freeman J, Guarracino |, Kalogirou SA, Markides CN. A small-scale solar organic Rankine
cycle combined heat and power system with integrated thermal energy storage. Appl Therm
Eng. 2017,

https://saarj.com



