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There are various types of nano-energies in our surroundings, such as mechanical
energy produced by human motions, solar energy, thermal energy, and so on. However,
effective ways to scavenge and store these types of energies still need to be explored.
Nanogenerators such as piezoelectric, triboelectric, hybridized, coupled, thermoelectric,
and pyroelectric nanogenerators can be utilized to scavenge the different energies [1–4],
which have potential applications in self-powered sensor systems, blue energy, high-voltage
power sources and other research fields [5–7]. Moreover, other energy scavenging materials
and devices, such as redox-induced electricity for energy scavenging and self-powered
sensing, have also attracted more and more interest [8,9]. Various energy storage devices
such as Li-ion batteries and supercapacitors have been reported to store the produced
energies from environments [10,11].

To scavenge solar energy, various solar cells and solar themoelectricity devices have
been developed [12,13], where the efficiency and stability are still needed to be focused on
in future, such as reported perovskite solar cells [14]. The photodetectors have attracted
more and more interest due to the self-powered function, where some ferroelectric materials
have excellent photovoltaic performances for the potential applications in photodetectors
without using p-n junctions [15,16]. The coupling between different physical effects can
induce some new effects, such as the ferro-pyro-phototronic effect and thermo-phototronic
effect, where the thermo-phototronic effect is based on the semiconducting materials [17],
while the ferro-pyro-phototronic effect is based on the ferroelectric materials [18]. These
physical effects may have potential applications in solar cells, photodetectors, catalysis
(photo or piezo or pyro-catalysis), and so on.

In recent years, along with the development of some new technologies including big
data, Internet of Things, and artificial intelligence, new challenges such as energy supply
and energy storage have become increasingly intense. Nanoenergy materials and devices
including energy scavenging, energy storage, self-powered devices and other applications
have shown great potential in addressing these challenges. Thus, it is of great significance
to start an international journal that reports on the development of these fields. Here, we
introduce you to Nanoenergy Advances, an international open access journal to report on
nanoenergy materials and devices.

Finally, we warmly invite you to submit your paper related to the scope of Nanoenergy
Advances and we would also like to suggest that you become one of our contributors.
Additionally, we also hope that papers published in Nanoenergy Advances will interest you
and be helpful for your research careers.

Conflicts of Interest: The author declares no conflict of interest.

Nanoenergy Adv. 2021, 1, 1–2. https://doi.org/10.3390/nanoenergyadv1010001 https://www.mdpi.com/journal/nanoenergyadv

https://www.mdpi.com/journal/nanoenergyadv
https://www.mdpi.com
https://doi.org/10.3390/nanoenergyadv1010001
https://doi.org/10.3390/nanoenergyadv1010001
https://doi.org/10.3390/nanoenergyadv1010001
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/nanoenergyadv1010001
https://www.mdpi.com/journal/nanoenergyadv
https://www.mdpi.com/2673-706X/1/1/1?type=check_update&version=1


Nanoenergy Adv. 2021, 1 2

References
1. Yang, Y. Hybridized and Coupled Nanogenerators: Design, Performance, and Applications; Wiley: Hoboken, NJ, USA, 2020.
2. Wang, Z.L.; Song, J.H. Piezoelectric nanogenerators based on zinc oxide nanowire arrays. Science 2006, 312, 242–246. [CrossRef]

[PubMed]
3. Fan, F.-R.; Tian, Z.-Q.; Lin Wang, Z. Flexible triboelectric generator. Nano Energy 2012, 1, 328–334. [CrossRef]
4. Zhang, K.; Wang, S.; Yang, Y. A one-structure-based piezo-tribo-pyro-photoelectric effects coupled nanogenerator for simultane-

ously scavenging mechanical, thermal, and solar energies. Adv. Energy Mater. 2017, 7, 1601852. [CrossRef]
5. Wang, Y.; Wu, H.; Xu, L.; Zhang, H.; Yang, Y.; Wang, Z.L. Hierarchically patterned self-powered sensors for multifunctional tactile

sensing. Sci. Adv. 2020, 6, eabb9083. [CrossRef] [PubMed]
6. Wang, Z.L. New Wave Power. Nature 2017, 542, 159–160. [CrossRef] [PubMed]
7. Guo, H.; Chen, J.; Wang, L.; Wang, A.C.; Li, Y.; An, C.; He, J.-H.; Hu, C.; Hsiao, V.K.S.; Wang, Z.L. A highly efficient triboelectric

negative air ion generator. Nat. Sustain. 2020, in press. [CrossRef]
8. Wu, H.; Xu, L.; Wang, Y.; Zhang, T.; Zhang, H.; Bowen, C.R.; Wang, Z.L.; Yang, Y. Enhanced power generation from the interaction

between sweat and electrodes for human health monitoring. ACS Energy Lett. 2020, 5, 3708–3717. [CrossRef]
9. Wang, Y.; Yang, Y. Superhydrophobic surfaces-based redox-induced electricity from water droplets for self-powered wearable

electronics. Nano Energy 2019, 56, 547–554. [CrossRef]
10. Liu, X.; Zhao, K.; Wang, Z.L.; Yang, Y. Unity convoluted design of solid Li-Ion battery and triboelectric nanogenerator for

self-powered wearable electronics. Adv. Energy Mater. 2017, 7, 1701629. [CrossRef]
11. Zhao, K.; Qin, Q.; Wang, H.; Yang, Y.; Yan, J.; Jiang, X. Antibacterial triboelectric membrane-based highly-efficient self-charging

supercapacitors. Nano Energy 2017, 36, 30–37. [CrossRef]
12. Kraemer, D.; Jie, Q.; McEnaney, K.; Cao, F.; Liu, W.; Weinstein, L.A.; Loomis, J.; Ren, Z.; Chen, G. Concentrating solar thermoelectric

generators with a peak efficiency of 7.4%. Nat. Energy 2016, 1, 1–8. [CrossRef]
13. Meng, L.X.; Zhang, Y.M.; Wan, X.J.; Li, C.X.; Zhang, X.; Wang, Y.B.; Ke, X.; Xiao, Z.; Ding, L.M.; Xia, R.X.; et al. Organic and

solution-processed tandem solar cells with 17.3% efficiency. Science 2018, 361, 1094–1098. [CrossRef] [PubMed]
14. Lu, H.; Liu, Y.; Ahlawat, P.; Mishra, A.; Tress, W.R.; Eickemeyer, F.T.; Yang, Y.; Fu, F.; Wang, Z.; Avalos, C.E.; et al. Vapor-assisted

deposition of highly efficient, stable black-phase FAPbI(3) perovskite solar cells. Science 2020, 370, 74–80. [CrossRef] [PubMed]
15. Ma, N.; Zhang, K.; Yang, Y. Photovoltaic-pyroelectric coupled effect induced electricity for self-powered photodetector system.

Adv. Mater. 2017, 29, 1703694. [CrossRef] [PubMed]
16. Zhao, R.; Ma, N.; Song, K.; Yang, Y. Boosting photocurrent via heating BiFeO3 materials for enhanced self-powered UV

photodetectors. Adv. Funct. Mater. 2019, 30, 1906232. [CrossRef]
17. Zhang, K.; Yang, Y. Thermo-phototronic effect enhanced InP/ZnO nanorod heterojunction solar cells for self-powered wearable

electronics. Adv. Funct. Mater. 2017, 27, 1703331. [CrossRef]
18. Zhao, K.; Ouyang, B.; Yang, Y. Enhancing photocurrent of radially polarized ferroelectric BaTiO3 materials by ferro-pyro-

phototronic effect. iScience 2018, 3, 208–216. [CrossRef] [PubMed]

Short Biography of Author
Ya Yang has developed hybridized and coupled nanoenergy materials/devices for next generation
energy scavenging technology and self-powered sensor systems. He has published one book and
over 180 SCI papers, including Science Advances, Energy & Environmental Science, Advanced Materials,
Advanced Energy Materials, ACS Nano and so on, which have been cited over 11,000 times with a
H-index of 63 (Web of Science, time: 11 January 2021). He has obtained the second prize of National
Nature Science of China as the fourth author in 2018. Moreover, he has held five international
conferences and finished over 50 invited talks. He is the Editor-in-Chief of Nanoenergy Advances. He
is an editorial board member of Nano-Micro Letters, Nanoscale, Nanoscale advances, iScience, Scientific
Reports, Nanomaterials, and Energies. He is the guest editor of Research, iScience, Nanomaterials, and
Energies. His research interests include ferroelectric materials and devices, hybridized and coupled
nanogenerators, ferro-pyro-phototronic devices, and thermo-phototronic devices.

http://doi.org/10.1126/science.1124005
http://www.ncbi.nlm.nih.gov/pubmed/16614215
http://doi.org/10.1016/j.nanoen.2012.01.004
http://doi.org/10.1002/aenm.201601852
http://doi.org/10.1126/sciadv.abb9083
http://www.ncbi.nlm.nih.gov/pubmed/32875115
http://doi.org/10.1038/542159a
http://www.ncbi.nlm.nih.gov/pubmed/28179678
http://doi.org/10.1038/s41893-020-00628-9
http://doi.org/10.1021/acsenergylett.0c01992
http://doi.org/10.1016/j.nanoen.2018.11.089
http://doi.org/10.1002/aenm.201701629
http://doi.org/10.1016/j.nanoen.2017.04.029
http://doi.org/10.1038/nenergy.2016.153
http://doi.org/10.1126/science.aat2612
http://www.ncbi.nlm.nih.gov/pubmed/30093603
http://doi.org/10.1126/science.abb8985
http://www.ncbi.nlm.nih.gov/pubmed/33004488
http://doi.org/10.1002/adma.201703694
http://www.ncbi.nlm.nih.gov/pubmed/29058793
http://doi.org/10.1002/adfm.201906232
http://doi.org/10.1002/adfm.201703331
http://doi.org/10.1016/j.isci.2018.04.016
http://www.ncbi.nlm.nih.gov/pubmed/30428320

	References

