Theoretical results on the performance of improved PV/T solar air systems
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A photovoltaic/thermal (PV/T) system combines solar cells with thermal collector in one unit to generate electricity and heat simultaneously. Both water and air can be used for heat removal yielding water-type and air-type PV/T systems respectively. PV cells perform well at low temperature hence PV/T systems desire low operating temperatures. Air-type PV/T collectors are preferred due to their low cost and direct use of the preheated air in buildings. However, the performance of PV/T air systems is limited due to poor air thermal properties and methods of improving their performance are necessary. We present two methods of heat extraction improvements where we suggest using a thin-flat metal sheet suspended at the middle or fins attached to the back wall of the air-channel of the PV/T collector. A numerical model is developed, for both forced and natural flow, to simulate the performance of the modified systems together with the usual type and was validated satisfactorily against experimental data obtained from outdoor tests performed on the systems. Analytical results are presented and compared where the modified systems give better performance than the usual type.

