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Abstract
This paper presents a circular microfluidic centrifuge with two inlets and two outlets to separate mixed microparticles with a specially designed sample injection hole. To separate the mixed particles, it uses a rotational flow which is a secondary flow generated in a specially designed centrifuge chamber by counter primary flows in the microchannel inlets. The shape and sizes of the 2x2 circular microfluidic centrifuge have been designed through numerical evaluation to have a large relative centrifugal force.  Under a Reynolds number of 2300, the flow is laminar, which means that the viscous effect is comparably dominant to inertia. Thus, it is easy to dissipate the energy of the rotational flow by the viscous effect. Two different diameters of the circular chamber of 250 μm and 500 μm were considered. The width of the microchannels was 50 μm and the depth of the whole circular microfluidic centrifuge was 100 μm. Also, different sample injection hole sizes of 10 μm, 20 μm and 40 μm were examined. The difference of centrifuge times of the mixed particles of 1 μm and 6 μm was determined to be 8.2 s at an inlet Reynolds number of 500 and a sample Reynolds number of 20. In the experiment, this was measured to be about 10 s. From the separation of the two polymer particles analogous to the representative sizes of platelets and red blood cells, the circular microfluidic centrifuge shows a potential to separate human blood cells size-selectively by using the difference of centrifuge times.
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