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The objective of this paper is to present a simplified semi-analytical model to predict the thermal performance of cylindrical phase-change thermal energy storage units. The physical model is composed of an insulated vertical tank of cylindrical geometry into which is grouped a set of tubes through which a refrigerant passes, arranged in hexagonal form around the seventh central tube. The phase-change material (PCM) used is water and the refrigerant is a water-ethylene-glycol solution at low temperature. During the charging process (late night time) refrigerant circulation provides ice. This ice is to be used during the discharging cycle when water circulating provides cold water for air conditioning application. The semi-analytical model is based upon one- dimensional formulation of the phase-change heat transfer problem associated with an energy balance equation between the turbulent flow and the PCM. These coupled equations are solved by an integral approximation method. Results including solidified mass, thermal energy stored and temperature profiles are also presented and discussed. 
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