A nature friendly solar/gas adsorption refrigerator
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An activated carbon/methanol refrigerator with dual sources of energy is considered for ice production. The adsorber was conceived to operate as a high efficiency solar collector, or as a surface that changes radiative heat with a wall of a gas combustion tunnel. It was designed for operating under a mean daily solar irradiation of 500 W/m2, and based on numerical simulation using meteorological data from João Pessoa (7o8’S, 34o50’WG), Northeastern Brazil. The both sides of the adsorber were covered by a high efficient transparent insulation material, the so-called TIM cover. Tests carried out with an autonomous 1m2 adsorber plate of a solar prototype demonstrated a strong dependence between the refrigerator’s performance and the cloud cover degree. The hybrid system is characterized by replacing the upper TIM cover, after the solar desorption or during cloudy periods, by a movable plate – the bottom of a combustion tunnel – that is heated by products of natural gas combustion. Dimensioning data of the combustion device are presented, such as dimensions of the combustion tunnel, and flow rates of gas, combustion air and products of the combustion. Calculations had demonstrated that for providing a 160oC radiative surface temperature and a 500 W/m2K net thermal power to the adsorber surface, as additional input energy, the gas flow rate is 0.038 kg/h, and the icemaker’s coefficient of performance is expected to be 38% higher than that obtained exclusively with solar energy in a clear sky day. Numerical simulations have also been made for predicting the adsorber’s behavior during regeneration, when it is heated by radiative exchanges with the bottom of the combustion tunnel, whose surface is considered as one of uniform temperature.






