Performance and LCA study of ICS solar water heaters
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Solar water heaters of Integrated Collector Storage (ICS) type have dual operation, to collect solar radiation and to preserve the heat of the stored water. We present improved ICS systems consisted of truncated CPC symmetric reflectors combined with single horizontal cylindrical storage tank. The CPC reflectors result to a sufficient temperature rise of the stored water during daily operation of ICS systems. On the other hand, the use of black selective absorber or/and double transparent cover contributes to a satisfactory preservation of the hot water in the storage tank during the night. These ICS solar systems have been experimentally studied without water draining for 12h and 24 h operation modes and compared with typical flat plate thermosiphonic units. The main objective of this paper is to draw detailed energy and environmental profiles for the used solar devices, considering the 12h and 24h operation scenarios. The environmental profile is assessed through the use of Life Cycle Assessment methodology, aiming at evaluating the different scenarios also from the environmental point of view, by calculating the values for energy payback time. The results confirm that the ICS systems present satisfactory performance considering the stored water heating and the environmental effect of the developed solar devices.
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