(k)

Interactions of cavitation bubbles with surface-
attached bubbles, particles, and droplets

Lecturer:

Dr. Z| bO Ren

Date: Tuesday, 25th July, 2023
Time: 15:30 - 16:30
Place: Building 6 - Room201

Abstract
Cavitation near boundaries can cause severe damage to surfaces due to the existence of cavitation nuclei and

contaminations like particles. It can also be harnessed in surface cleaning, emulsification, and medical treatment. This talk
focuses on cavitation bubbles near rigid boundaries, investigating cavitation inception from surface-attached micro- and
nanobubbles, and interactions between cavitation bubbles and surface-attached rigid particles or oil droplets. (i) First, we
design experiments on cavitation inception from surface micro- and nanobubbles due to strong shear flows and strong
ultrasonic fields, respectively. In response to strong shear flows, surface micro- and nanobubbles deform, pinch off, and
release free gaseous nuclei. At a driving frequency of about 100 kHz, surface

micro- and nanobubbles are observed to merge with ultrasonic cavitation
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gaseous bubbles from surfaces. (ii) Second, we find by experiments that laser- s~~~ g "o ' &

induced cavitation bubbles can accelerate spherical metal particles from
surfaces. By theoretical analysis, we reveal that the lift forces on the particles
are originated from the decelerating expansion of the cavitation bubbles. Our
findings provide an invasive way to manipulate particles immersed in water.
(ii) Finally, we find by experiments that laser-induced cavitation bubbles can
interact with surface-attached hemispherical oil droplets in four typical ways:
oil droplet rupture, water droplet entrapment in oil droplet, oil droplet large
deformation, and oil droplet mild deformation. We successfully predict in
theory the direction of the migration of the collapsing cavitation bubbles, and
establish the phase diagram for oil droplet responses.
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