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Abstract

Cooling systems are needed for the electronic devices in order to operate efficiently.
Because the size of the equipment is decreased to the micro scale, research on the heat
transfer characteristics in a microchannel heat sink is needed. In this work, the
nonboiling of segmented air-water flow was proposed to be an alternative method for
heat transfer enhancement in a microchannel heat sink compared to using single-phase
water cooling. The experiment was conducted with two-phase air-water flow in a single
rectangular microchannel with a hydraulic diameter of 267 um. The test section was
made of copper. For a clear understanding, a two-phase flow pattern, a pressure drop,
and heat transfer characteristics in the low Reynolds number of air-water flow were
identified. The results show that segmented, throat-annular, throat-annular/liquid, and
annular flow were observed in the test section. A flow pattern map was created and
compared with the previous maps. The pressure drop can be predicted by the
homogeneous flow model and the Friedel correlation separated flow model. In the heat
transfer characteristics, the results demonstrated that the Nusselt number of segmented

flow increases up to 1.2 times over the single-phase flow.
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