平板式薄膜模組作為熱與物質併合交換器之研究
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Experimental and simulation study for a triple-fluid flat-type membrane module as a hybrid heat exchanger and mass exchanger is conducted. The device is investigated for three operation modes, including for simple heat exchange between water/water and water/water/air as well as for hybrid heat and mass exchange between ammonia-water vapor/ammonia-water liquid/cooling water. Simulation model is established on Aspen Plus by adding a user defined unit operation for the device. This mathematical model uses four heat and mass transfer coefficient reported in the literature correlations for comparisons with the experimental results, investigation of heat and mass resistance characteristics, and study of the effects of operating conditions. Under the three modes of operations, the correlations show different degrees of agreement with the experimental results. For the ammonia-water operation, the greatest heat transfer resistance comes form the porous membrane between the vapor and liquid and the vapor phase resistance is the second. The mass transfer resistance of porous membrane is the least, vapor phase is the second, and the liquid phase (ammonia-water solution) is relatively greater. This study has verified the feasibility of the device as a hybrid heat and mass exchanger and the applicability of the model.

