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Residences require electricity for lights, appliances, and space cooling and thermal energy for space and domestic water heating. Total energy systems (TES) can provide both electricity and thermal energy to meet these needs more effectively than conventional systems because thermal energy rejected during the on-site production of electricity can be recovered to meet the heating loads. TESs based on Proton Exchange Membrane Fuel Cell (PEMFC) are particularly attractive because of their high efficiencies, quiet operation, and small size. This system TES which is constitute of a fuel cell sub-system (FCS), an electric heat pump (HP) and a thermal storage tank (TST) is simulated numerically for heationg and cooling an habitation located in the Unit of Applied Research In Renewable Energy situated in Ghardaia (south of Algeria). The operation of the total energy system (SET) depends on the temperature of the TST at a given time.

The results of the study include an evaluation of the effects of climatic conditions on system performance and energy use. The results indicate that TES is more attractive to use in cold seasons. The fuel utilization efficiency of the TES can be further increased if other high temperature loads such as swimming pool are present.































