(110)矽晶材料微型熱交換器製造與測試 

The micro cross flow heat exchanger made of (110)- orientated silicon is fabricated by bulk micromachining that is compatible with semiconductor producing processes, and wafers with hundreds of high aspect ratio channels are bonded together by diffusion bonding with aluminum as medium layers. The core of the micro heat exchanger is about 0.918cm/sup 3/, and the density of the heat transfer area is 15,294m/sup 2//m/sup 3/. Using pure water as the working fluid, the Reynolds Numbers show that the fluid field is always laminar flow, and as the maximum pressure drop reaches 2.47 bar, the flow rate is greater than 4.5l/min. The heat transfer measured between hot and cold fluid is 5 kW; the log mean temperature is greater than 30K, and that makes the overall heat transfer coefficient up to 24.7kW/m/sup 2/-K, corresponds to a volumetric heat transfer coefficient of 188.5MW/m/sup 3 /-K. Except reacted on a few special chemicals, silicon has excellent properties in mechanics, heat transfer, and anticorrosion, so the (110) silicon based micro heat exchanger suits for the operations at high temperature or in corrosive fluids. The extremely small heat sink appears to have a variety of current and potential applications in areas such as micro-electronic cooling and biomedical processes where high heat transfer power are required with little weight and small volume.
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