2018 2020

development of new system for energy recovery on Low-temperature waste heat
using Leidenfrost phenomena
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Zinc oxide nanorods (ZnO-NR) were prepared onto Si wafer by hydrothermal
process.The Leidenfrost point against water droplet for ZnO-NR exhibited a trend to decrease with
increasing contact angle, however it depended on solid-liquid contact area ratio. The
self-propulsion of water droplets on a Zn plate with a ratchet structure was nucleate boiling
(160-2000C) and gravity (2000C<) . Both the temperature for self-propulsion and the velocity of the
self-propelled droplets were decreased by ZnO-NR modification of the Zn plate surface with a ratchet

structure. The dominant driving force of the droplet motion on the sample surface was inferred as
gravity. The sample modified with ZnO-NR onto every other ratchet attained self-propulsion with low
temperatures and high moving velocity simultaneously, suggesting the importance of the roughness
arrangement for the ratchet structure. Electromotive force was obtained by using a magnetic fluid
and Leidenfrost ring.
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