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Abstract

Microfluidics coupled with MEMS and Hydrodynamics has rapidly expanded beyond flow 
control applications. The technological interest in microfluidics has been significant during the 
past decade following rapidly evolving the field of lab-on-a-chip. The monolithic platform is 
often integrated with pumps, valves, fluid manifolds and microchannel networks. 

This talk presents the utilization of microscale benefits obtained in a microchannel flow. It 
introduces size-selective particle separations using a secondary flow, the fabrication of 
micro/nano capsules using hydrodynamic instability and drag reduction using the surface 
attachment of microbubbles. Most of them are unfavorable in the hydrodynamic situation. 
Specifically, the secondary flow is generally negligible and unfavorable in conventional pipe 
flow since it is a relatively minor flow imposed on the primary flow and is considered as being 
the loss of momentum and energy. However, the secondary flow generated in a curved 
rectangular microchannel can be used favorably to separate and sort micro/nano particles by 
size. This talk also aims to explore a research content for collaboration in the University of 
Oxford.
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