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Theoretical and experimental performance parameters of an improved bifacially irradiated collector that is used in a solar-powered adsorption refrigerator for ice production are analyzed. To ensure solar radiation incidence on the lower face of the adsorber, the collector plate had to be lengthened, and cylindrical reflectors had to be installed under it. Supported by numerical simulation results along with meteorological data obtained in a humid climate location, a prototype was actually designed and constructed to produce up to 10 kg of ice/m2 of adsorber projected area. The machine was tested in a Brazilian region close to the Equator (7o8’S, 34o50’WG), over a period of time around the equinox. A lot of data have been colleted in order to evaluate the machine’s thermal performance – such as the temperature of its main components (adsober-solar collector, condenser and evaporator), the total solar radiation, the ambient air temperature, the relative humidity and wind speed. The experimental results obtained for a whole day with a sky predominantly clear have shown a 6 kg/m2 daily ice production, with a total solar irradiation of 23.7 MJ/m2. These results have been compared with those from numerical simulations, to validate a mathematical model representing heat and mass transfers in different components of the machine, especially in the adsorber. The equations system for the adsorber was solved by using a numerical resolution method which is fully implicit toward the finite-differences. The temperature and concentration distributions in the adsorber were determined, and a theoretical refrigeration cycle was constructed and compared with the experimental cycle. A good agreement between numerical simulation and experimental results has been achieved.






