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Abstract

Globally, with respect to the advancement in technologies developed in the
energy sector, a good comprehension of the economic situation is the real
challenge to having sustainable energy. Though technologies are available,
they are usually very expensive or not adequately recognized by the industrial
players. Sustainability of the advancement in energy development has
globally gained great attention. Nanotechnologies make available a very good
prospect of improving the efficiency of energy across all sectors of industry in
a sustainable way. These technologies economically influence renewable
energy production by using novel technological approaches and enhanced
production technologies. The advances of nanotechnology may perhaps
influence every part of the value-added chain in the energy sector. Therefore,
employing nanomaterials in technologies for energy system sustainability will
remain a significant field of academic and researcher, even at the commercial
level. In this review, the role of nanotechnology for four sustainable sources of
energy together with energy distribution and also for different energy usage
was discussed. Hence, this review looked at the possible prospect of utilizing
nanoscale materials, such as nanoparticles and nanofluids, to stimulate
sustainable developments and practices for energy systems.

This is a preview of subscription content, log in via an institution to check
access.

Similar content being viewed by others

Nanomaterials for Sustainable Energy Production and Storage: Present
Day Applications and Possible Developments

Chapter © 2018

Application of Nanomaterials for Renewable Energy Production

Chapter © 2023



Efficiency Enhancement of Renewable Energy Systems Using
Nanotechnoloqy

Chapter © 2020
References

« Abbaszaadeh, A., Ghobadian, B., Omidkhah, M. R., & Najafi, G. (2012).
Current biodiesel production technologies: A comparative
review. Energy Conversion and Management, 63, 138-148.

Article CAS Google Scholar

« Al-Kayiem, H. H., Lin, S. C., & Lukmon, A. (2013). Review on
nanomaterials for thermal energy storage technologies. Nanoscience &
Nanotechnology-Asia, 3(1), 60-71.

Article CAS Google Scholar

« Alekseeva, O., Pushkareva, I., Pushkarev, A., & Fateev, V. (2020).
Graphene and graphene-like materials for hydrogen
energy. Nanotechnologies in Russia, 15(3), 273-300.

Article CAS Google Scholar

o Azeta, O., Ayeni, A. O., Agboola, O., & Elehinafe, F. B. (2021). A review
on the sustainable energy generation from the pyrolysis of coconut
biomass. Scientific African, 13, e00909.

Article Google Scholar

« Blanquart, F. (2017). Perspectives for power generation from industrial
waste heat recovery. Master of Science Thesis, KTH School of
Industrial Engineering and Management Energy Technology,
Stockholm.

Google Scholar

« BMW. (2019). Plug-in hybrid and other electric
vehicles | BMW.com. https://www.bmw.com/en/innovation/Plug-in-
hybrid-and-other-kinds-of-electric-cars.html




BMW. (2020). Hydrogen fuel cell cars: What you need to
know | BMW.com. https://www.bmw.com/en/innovation/how-hydrogen-
fuel-cell-cars-work.html

Boldoo, T., Ham, J., Kim, E., & Cho, H. (2020). Review of the
Photothermal Energy Conversion Performance of Nanofluids, Their
Applications, and Recent Advances. Energies, 13(21), 5748.

Article CAS Google Scholar

Campo, J., & Sarmiento, V. (2013). The relationship between energy
consumption and GDP: Evidence from a panel of 10 Latin American
countries. Latin american journal of economics, 50(2), 233—-255.

Article Google Scholar

Chen, L., Liu, J., Fang, X., & Zhang, Z. (2017). Reduced graphene
oxide dispersed nanofluids with improved photo-thermal conversion
performance for direct absorption solar collectors. Solar Energy
Materials and Solar Cells, 163, 125-133.

Article CAS Google Scholar

Cooper, T. A., Zandavi, S. H., Ni, G. W., Tsurimaki, Y., Huang, Y.,
Boriskina, S. V., & Chen, G. (2018). Contactless steam generation and
superheating under one sun illumination. Nature Communications, 9(1),
1-10.

Article CAS Google Scholar

Debnath, A. K. (2019). Power plant instrumentation and control
handbook: A guide to thermal power plants. Academic.

Google Scholar

Delgado, J., Ochsner, A., & de Lima, A. (2014). Nanotechnology for
energy and environment. Hindawi.

Book Google Scholar

DHL. (2021). The power behind the energy supply chain.

Google Scholar




Echiegu, E. A. (2016). Nanotechnology as a tool for enhanced
renewable energy application in developing countries. Journal of
Fundamental of Renewable Energy and Applications, 6(6), 01-09.

Article Google Scholar

Energy Na. (2019) Hawk’s perch technical
writing. https://www.understandingnano.com/nanotechnology-energy

EPA C. (2012) Waste heat to power systems.

Google Scholar

Gao, M., Zhu, L., Peh, C. K., & Ho, G. W. (2019). Solar absorber
material and system designs for photothermal water vaporization
towards clean water and energy production. Energy & Environmental
Science, 12(3), 841-864.

Article CAS Google Scholar

Gao, Y., Yuan, Z., & Gao, S. (2011). Semiclassical approach to
plasmon—electron coupling and Landau damping of surface
plasmons. The Journal of Chemical Physics, 134(13), 134702.

Article Google Scholar

Gross domestic product — Energy Education
(2021). https://energyeducation.ca/encyclopedia/Gross _domestic_produ
ct

Han, D., Meng, Z., Wu, D., Zhang, C., & Zhu, H. (2011). Thermal
properties of carbon black aqueous nanofluids for solar
absorption. Nanoscale Research Letters, 6(1), 1-7.

Google Scholar

Hanania, J., Stenhouse, K., Strange, M., & Donev, J. (2020). Energy

distribution technology — Energy

Education. https://energyeducation.ca/encyclopedia/Energy distribution
technology

Hazra, S., Ghosh, S., & Nandi, T. (2019). Photo-thermal conversion
characteristics of carbon black-ethylene glycol nanofluids for



applications in direct absorption solar collectors. Applied Thermal
Engineering, 163, 114402.

Article CAS Google Scholar

Hittinger, E. S., & Azevedo, I. M. (2015). Bulk energy storage increases
United States electricity system emissions. Environmental Science &
Technology, 49(5), 3203—3210.

Article CAS Google Scholar

Huang, H.-W., Kao, C., Chu, J., Liang, W., Kuo, H.-C., Wang, S., & Yu,
C. (2006). Improvement of InGaN/GaN light emitting diode performance
with a nano-roughened p-GaN surface by excimer laser-

irradiation. Materials Chemistry and Physics, 99(2-3), 414—417.

Article CAS Google Scholar

Im, H., Kim, T., Song, H., Choi, J., Park, J. S., Ovalle-Robles, R., Yang,
H. D., Kihm, K. D., Baughman, R. H., & Lee, H. H. (2016). High-
efficiency electrochemical thermal energy harvester using carbon
nanotube aerogel sheet electrodes. Nature Communications, 7(1), 1-9.

Google Scholar

Kasani, S., Curtin, K., & Wu, N. (2019). A review of 2D and 3D
plasmonic nanostructure array patterns: Fabrication, light management
and sensing applications. Nanophotonics, 8(12), 2065-2089.

Article CAS Google Scholar

Lai, Q., Alligier, D., Aguey-Zinsou, K.-F., & Demirci, U. B. (2019).
Hydrogen generation from a sodium borohydride—nickel core@ shell
structure under hydrolytic conditions. Nanoscale Advances, 1(7), 2707—
2717.

Article CAS Google Scholar

LEDinside. (2016). Nanotechnology raises incandescent bulb efficiency
to same level as LEDs —

LEDinside. https://www.ledinside.com/news/2016/1/nanotechnology rai
ses_incandescent bulb efficiency to same level as leds




Lee, C.-C. (2005). Energy consumption and GDP in developing
countries: A cointegrated panel analysis. Energy Economics, 27(3),
415-427.

Article Google Scholar

Lee, C.-C., & Chang, C.-P. (2007). Energy consumption and GDP
revisited: A panel analysis of developed and developing
countries. Energy Economics, 29(6), 1206—1223.

Article Google Scholar

Lepak-Kuc, S., Boncel, S., Szybowicz, M., Nowicka, A., Jozwik, I.,
Orlinski, K., Gizewski, T., Koziol, K., Jakubowska, M., & Lekawa-Raus,
A. (2018). The operational window of carbon nanotube electrical wires
treated with strong acids and oxidants. Scientific Reports, 8(1), 1-12.

Article CAS Google Scholar

Ma, Z., Zhang, R., & Sawaged, F. (2017). Design of particle-based
thermal energy storage for a concentrating solar power system.

In Energy sustainability (p. VOO1TO05A003). American Society of
Mechanical Engineers.

Google Scholar

Mathew, J., Joy, J., & George, S. C. (2019). Potential applications of
nanotechnology in transportation: A review. Journal of King Saud
University-Science, 31(4), 586-594.

Article Google Scholar

Mistewicz, K., Jesionek, M., Nowak, M., & Koziot, M. (2019). SbSel
pyroelectric nanogenerator for a low temperature waste heat
recovery. Nano Energy, 64, 103906.

Article CAS Google Scholar

Mourya, S. (2018). Recent advances of nanotechnology in
transportation. https://www.azonano.com/article.aspx?ArticlelD=4826

Google Scholar




NANOPINION. (2015). Energy | nanopinion | Nanotechnologies: Where
should they take us? Have your
say. https://nanopinion.archiv.zsi.at/en/about-nano/energy.htmi

NANOWERK. (2021). Unlocking efficient light-energy conversion with
stable coordination nanosheets —

NewsBreak. https://www.newsbreak.com/news/2310270620685/unlockKi
ng-efficient-light-energy-conversion-with-stable-coordination-
nanosheets

Nanowerk. (2019). Nanotechnology in
energy. https://www.nanowerk.com/nanotechnology-in-energy.php

Neumann, O., Urban, A. S., Day, J., Lal, S., Nordlander, P., & Halas, N.
J. (2013). Solar vapor generation enabled by nanoparticles. ACS Nano,
7(1), 42-49.

Article CAS Google Scholar

Ohzuku, T., Ueda, A., & Yamamoto, N. (1995). Zero-strain insertion
material of Li [Li1/3Ti5/3] O 4 for rechargeable lithium cells. Journal of
the Electrochemical Society, 142(5), 1431.

Article CAS Google Scholar

Otanicar, T. P., Phelan, P. E., Prasher, R. S., Rosengarten, G., &
Taylor, R. A. (2010). Nanofluid-based direct absorption solar
collector. Journal of Renewable and Sustainable Energy, 2(3), 033102.

Article Google Scholar

Patel, V., & Mahajan, Y. (2017). Techno-commercial opportunities of
nanotechnology in wind energy. In Nanotechnology for energy
sustainability (pp. 1079-1106).

Chapter Google Scholar

Pathak, S., Saha, G. C., Abdul Hadi, M. B., & Jain, N. K. (2021).
Engineered nanomaterials for aviation industry in COVID-19 context: A
time-sensitive review. Coatings, 11(4), 382.

Article CAS Google Scholar




Photonics. (2021). Stable coordination nanosheets enable efficient light-
energy conversion | Research & technology | Jul 2021

| Photonics.com. https://www.photonics.com/Articles/Stable Coordinatio
n_Nanosheets Enable Efficient/a67173

Price, A. (2011). Energy storage for small and micro combined heat and
power (CHP) systems. In Small and micro combined heat and power
(CHP) systems (pp. 307-322). Elsevier.

Chapter Google Scholar

Rex E, Brunklaus B, Lorentzon K (2015) Energy efficiency along the
value chain ways of working for increased competitiveness.

Google Scholar

Rhiel, A. (2008). Application of nanotechnologies in the energy sector.
Available fron: www hessen-nanotech de

Google Scholar

Scouter, W. (2012). Production and storage of hydrogen using
nanotechnology. https://www.azonano.com/article.aspx?ArticlelD=3067

Shafie, S. M., Mahlia, T. M. |., Masjuki, H. H., & Andriyana, A. (2011).
Current energy usage and sustainable energy in Malaysia: A

review. Renewable and Sustainable Energy Reviews, 15(9), 4370—
4377.

Article Google Scholar

Shank, J., Kadlec, E. A., Jarecki, R. L., Starbuck, A., Howell, S., Peters,
D. W., & Davids, P. S. (2018). Power generation from a radiative
thermal source using a large-area infrared rectenna. Physical Review
Applied, 9(5), 054040.

Article CAS Google Scholar

Singh, A. (2018). Talking renewables: A renewable energy primer for
everyone. Morgan & Claypool Publishers.

Book Google Scholar




Soutter, W. (2013) Nanotechnology in electric vehicle
batteries. https://www.azonano.com/article.aspx?ArticlelD=3157%20

Srinivasan, V., & Kumar, P. (2016). Review on nanoparticles in ClI
engines with a new and better proposal on stabilisation (pp. 1656—
1668). [JIRSET.

Google Scholar

Wenfeng, Z. (2012). The manufacturing value chain of power generation
equipment: A case study. ISCTE-Instituto Universitario de Lisboa
(Portugal).

Google Scholar

Yi, Z., Liu, M., Luo, J., Zhao, Y., Zhang, W., Yi, Y., Yi, Y., Duan, T.,
Wang, C., & Tang, Y. (2017). Multiple surface plasmon resonances of
square lattice nanohole arrays in Au-SiO2-Au multilayer films. Optics
Communications, 390, 1-6.

Article CAS Google Scholar

Zhang, T. (2020). Methods of improving the efficiency of thermal power
plants. Journal of Physics: Conference Series, 1, 012001.

Google Scholar

Download references

Acknowledgment

The authors wish to acknowledge the financial support provided by Covenant
University in the actualization of the publication for this review.

Author information

Authors and Affiliations

1. Department of Chemical Engineering, Covenant University, Ota,

Nigeria
O. Agboola, A. O. Ayeni, O. Oladokun, A. A. Ayoola, E. D.
Babatunde, V. E. Efeovbokhan & O. A. Odunlami

2. Department of Mechanical and Biomedical Engineering, Bells

University of Technology, Ota, Ogun State, Nigeria



O. S. |. Fayomi

3. Depatment of Chemical, Metallurgical and Materials Engineering,
Tshwane University of Technology, Pretoria, South Africa
A. Adeniyi & E. R. Sadiku

Corresponding author
Correspondence to O. Oladokun .

Editor information

Editors and Affiliations

1. Department of Chemical Engineering, Covenant University, Ota,
Nigeria
Augustine O. Ayeni

2. Department of Chemical Engineering, Covenant University, Ota,
Nigeria
Olagoke Oladokun

3. Department of Chemical Engineering, Covenant University, Ota,
Nigeria
Oyinkepreye David Orodu

Rights and permissions

Reprints and permissions

Copyright information

© 2022 The Author(s), under exclusive license to Springer Nature Switzerland
AG

About this chapter

Cite this chapter

Agboola, O. et al. (2022). A Short Overview on the Role of Nanotechnology in
Different Sectors of Energy System. In: Ayeni, A.O., Oladokun, O., Orodu,
O.D. (eds) Advanced Manufacturing in Biological, Petroleum, and
Nanotechnology Processing. Green Energy and Technology. Springer, Cham.
https://doi.org/10.1007/978-3-030-95820-6_9

Download citation



»

w

w |m o
=

DOlhttps://doi.org/10.1007/978-3-030-95820-6_9
Published04 May 2022

Publisher NameSpringer, Cham

Print ISBN978-3-030-95819-0

Online ISBN978-3-030-95820-6

eBook PackagesEnergyEnergy (RO)

Publish with us

Policies and ethics

Access this chapter

Log in via an institution

Subscribe and save

Springer+ Basic
€32.70 /Month

« Get 10 units per month

« Download Article/Chapter or eBook
« 1 Unit =1 Article or 1 Chapter

« Cancel anytime

Subscribe now

Buy Now
Chapter
EUR 29.95
Price includes VAT (Nigeria)

o Available as PDF



« Read on any device
o Instant download
« Own it forever

Buy Chapter
eBook
EUR 139.09
Softcover Book
EUR 169.99
Hardcover Book
EUR 169.99

Tax calculation will be finalised at checkout
Purchases are for personal use only
Institutional subscriptions

« Sections
« References

Our imprints

165.73.223.224

Covenant University Ota (3006481499)

© 2025 Springer Nature




