BAVCERD VAT LICERZH-ERGTRNOAEEIEE TFICA
M Ao

Visualization of Nature-Inspired Complex Flows for

Engineering Applications

HOSOTANI Kazunori

This study investigates the visualization of complex flows observed in natural and biological systems, with the dual goals

of elucidating their underlying mechanisms and translating these insights into engineering applications. Case studies include:

a fish-inspired actuator array, where wake interactions inform the design of a directional airflow fan; a jellyfish-inspired

robot that exploits vortex rings and induced flows for underwater debris collection; the hydrodynamic behavior of azalea and

rhododendron flowers during free fall, applied to the development of robust fluidic markers; and a pulsatile cerebrospinal

fluid (CSF) phantom, visualized by MRI to clarify mixing mechanisms and support diagnostic modeling. Collectively, these

examples highlight how flow visualization facilitates intuitive understanding, unveils fundamental fluid-dynamic structures,

and bridges disciplines to advance innovative engineering solutions.
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