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Abstract
Catalytic micro heat exchangers were fabricated with stainless steel plates. Microchannels having 0.3-0.5 mm of width, 0.2 mm of depth and 20 mm of length were formed on 40 ( 40 ( 0.3 mm3 of metal plates by photolithography and chemical etching. The metal plates with microchannels were stacked and then brazed to seal up the gaps between the metal plates. Alumina to support palladium catalyst was deposited on the microchannels of the brazed metal plates by sol-gel process. The coated alumina was present in 5-10 m of thickness, which was not uniform in the alumina layers. The fabricated micro heat exchangers were evaluated in the efficiency of heat exchange with or without catalytic combustion of LPG. In the heat exchange without catalytic combustion, heat exchange efficiency increased with decreasing Reynolds number of heating air and increasing that of cooling air. This result suggested that the heat exchanger without catalytic combustion could be operated at high Reynolds numbers of heating and cooling air in order to obtain high heat transfer rate as well as high efficiency. Also, the experimental results were compared with numerical simulations using FLUENT CFD program. On the other hand, in the heat exchange with catalytic combustion, there was a region to operate the micro heat exchanger, where the stable LPG combustion was obtained by adjusting the inlet concentration of LPG and the Reynolds number of the cooling air. The heat exchange efficiency of the heat exchange with catalytic combustion was lowered at high inlet concentration of LPG.
