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Abstract The development of renewable clean energy is of great importance for human sustainable
development. Nanopores and nanochannels based electrokinetical energy conversion systems provide us new
choices for future clean energy resource development. Because these systems can transfer fluidic mechanical
energy to electrical energy they could be applied in the fields such as marine energy self-driving nano—
machines and micro-electrical mechanical systems. The interplay between solid pores and liquid interface is
crucial for the energy conversion process inside nanopores and nanochannels. Artificial design chemical
modification and optimization for the interfacial structure of the energy conversion systems are key factors to
improve the energy conversion efficiency. With rapid development of nanotechnology and the further study of
the physical chemistry of surfaces we can effectively and precisely prepare nanofluid power generation
systems. This review mainly introduced basic concepts and advance progress of nanopores and nanochannels
based electrokinetical energy conversion systems. We hope this review will be inspiring for scientists in the
area of developing and applying of electrokinetic energy conversion systems nano-generators self-actuated
nano-machines and wearable devices etc.
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