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ABSTRACT

Temperature gradient focusing (TGF) of analytes via Joule heating is achieved when electric field is applied along a

microchannel of varying width. The effect of varying width of the microchannel for the focusing performance of the device

was numerically studied. The governing equations were implemented into a quasi-1D numerical model along a microchannel.

The validity of the numerical model was verified by a comparison between numerical and experimental results. The distributions

of temperature, velocity, and concentration along a microchannel were predicted by the numerical results. The narrower middle

width and wider outside width of the channel having the fixed length contribute to improve the focusing performance of the

device. However, too narrow middle width of the channel generates a higher temperature which can cause the problems

including sample denaturation and buffer solution boiling. Therefore, the channel geometry should be optimized to prevent these

problems. The optimal widths of the microchannel for the improvement on TGF were proposed and this model can be easily

applied to lab-on-a-chip (LOC) applications where focusing is required based on its simple design.
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