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The study presents theoretical and experimental results of the device performance on flat-plate solar water heaters with rectangular flow ducts under recycle operation. Comparing with the results of conventional type collector, the theoretical and experimental results show that the collector efficiencies can be effectively enhanced by using the present device with recycle operation. The theoretical and experimental results of flat-plate solar water heaters with rectangular flow ducts have been carried out with the recycle ratio, number of pair ducts, aspect ratio of flow ducts, mass flow rate, inlet fluid temperature and incident solar radiation as the operating and design parameters. The collector efficiencies for flat-plate solar water heaters with external recycle increase with increasing recycle ratio, mass flow rate and incident solar.

