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Microstreaming from Sessile Semicylindrical Bubbles SASCHA
HILGENFELDT, BHARGAV RALLABANDI, LIN GUO, CHENG WANG1, Me-
chanical Science and Engineering, University of Illinois at Urbana-Champaign —
Powerful steady streaming flows result from the ultrasonic driving of microbubbles,
in particular when these bubbles have semicylindrical cross section and are posi-
tioned in contact with a microfluidic channel wall. We have used this streaming
in experiment to develop novel methods for trapping and sorting of microparticles
by size, as well as for micromixing [1,2]. Theoretically, we arrive at an analytical
description of the streaming flow field through an asymptotic computation that, for
the first time, reconciles the boundary layers around the bubble and along the sub-
strate wall, and also takes into account the oscillation modes of the bubble. This
approach gives insight into changes in the streaming pattern with bubble size and
driving frequency, including a reversal of the flow direction at high frequencies with
potentially useful applications [3].
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