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Generation and control of singularities in viscous flow by photothermal
conversion at liquid/nanostructured solid surfaces

Suzuki, Motofumi

34,300,000

MHz

The purposes of this study are to generate and control pseudo-singular
points of a viscous fluid by local photothermal conversion at the liquid/nanostructured thin film
interface, and to arrange multiple singular points in the fluid to control flow. We found that a
microbubble of water vapor oscillates at a frequency of MHz, and a high-speed flow is formed around
the microbubble due both to this vibration and to the Marangoni force induced by the temperature
gradient in the bubble. By making the heating point asymmetric, it became possible to change the
direction of the pseudo singularity, and we succeeded in inducing unidirectional flow. This
technology is expected to be applied to new microfluidic drive technology and power device cooling

technology.



( ) ( ) [Blake and
Chwang, "Fundamental singularities of viscous flow," J. Eng. Math. 8, 23 (1974)]
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(K. Tatsumi et al., Heat Transfer Research, accepted.)
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