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Nanotechnology and nanomaterials are enablers of innovative devices and systems in the domain of ICT, wireless
communication, medical devices. However it is largely ignored that also in the domain of Energy these developments will
have major impacts. It is clear that in the domain of Smart Grids and Smart Cities, sensors and the wireless communication
amongst these sensors will play a crucial role, but the focus of the presentation will be on how electricity generation, electrical
energy storage and power electronics will be influenced by the developments in the nano-domain.

It becomes more and more obvious that, in order to fight climate change, distributed electricity generation by renewable energy
sources will be key to reduce CO,-emissions. Amongst the renewable energy sources wind and solar energy have by far the largest
technical potential in combination with cost-effectiveness to ensure economical viability. The presentation will focus on the
approaches to insert nanomaterials and technologies in advanced (e.g. crystalline Si) and novel photovoltaic devices (e.g. perovskite-
based thin-film solar cells) in order to increase their performance and achieve a further cost reduction. However intermittent sources
like wind and sun have to be deployed hand-in-hand with new and cost-effective energy storage solutions as to ensure continuous
equilibrium between electricity generation and consumption. Electrochemical storage in batteries near to the location where the
energy is generated and consumed are certainly part of the solution. In this domain the developments on nanomaterials will improve
the energy and power density of batteries by enabling nanosized particles with mixed ionic and electronic conductivity for the
electrodes whereas the amount of passive material is reduced by the use of thin solid-state electrolyte layers. Last, but not least, in
the electricity grid of the future electrical energy flows will be bidirectional (to and from the prosumer). This will require efficient
convertors. This is enabled by novel devices based on high-bandgap materials like SiC and GaN and device structures in which
nanosized features will be essential to obtain proper device operation.
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