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Increasing surface area to volume of immiscible fluids by centrifugal force

inside curved micro channel
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Abstract

The present work simulates flow of two immiscible fluids in a micro channel using ANYSYS FLUENT
VERSION 15.0. The objective was to increase the surface area to volume ratio (SVR) between those two
parallel fluid phases by using centrifugal force while maintaining the continuous separated phases of the
fluids along the micro channel. Two types of curved micro channels; i.e. helix (Fig. 1) and spiral (Fig. 2) were
considered and compared with the conventional straight micro channel.

The simulation results, demonstrated that the curved micro channels at flow rates of 0.01 - 0.1
mm’/s offer higher SVR than the linear micro channels about 10-20%, depending on the flow rate and
curvature radius. Furthermore, by comparing the SVR of micro channels with different curved configurations,
i.e., constant radius (helix) and variant radius (spiral), the result shows that the spiral configuration offers

higher SVR than the helix configuration around 5-10 % at the same flow rate. The increased SVR of curved
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micro channels allows the system to operate at higher mass and heat transfer as well as reaction rate than

the conventional linear micro channel.

Keywords: Micro channel, CFD, Centrifugal force
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