Design parameters analysis of a solar/gas adsorption chiller for air conditioning
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A design parameters analysis of an adsorption chiller as the main component of a 20 kW air conditioning central unit, for cooling a set of rooms that comprises a total area of 110 m2, is presented. The proposed system is basically composed of a cold water storage tank produced by an activated carbon-methanol adsorption chiller, a hot water storage tank supplied by solar energy and gas, and a fan-coil that is a heat exchanger between the cold water and the air to be conditioned. The adsorber is a multitubular component of a shell-and-tubes liquid-adsorbent heat exchanger. The heat transfer coefficient and the pressure drop on the shell side were evaluated by the Tinker’s method that is a simple calculation method. For a water entering temperature of 105oC and a decreasing along the adsorber of 30oC, the mass flow rate during the regenerating period was of 0.38 kg/s, and the heat transfer coefficient over the tubes of the adsorber was about 600 W/m2K. For these calculations, the following design parameters were previously determined: 504 kg of activated carbon, 180 liters of methanol, 7,000 liters of hot water, 10,300 liters of cold water, and a water temperature variation in the fan-coil from 1oC to 14oC. For design conditions and, taking into account only the thermal energy input, the expected coefficient of performance (COP) for the adsorption chiller is about 0.6.







