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An evacuated tube solar collector is a heat exchanger that converts radiant solar energy into heat. It is made of an absorber plate placed in a glass tube. The space inside the tube is evacuated to a pressure of 10-04 to 10-06 Torr. The evacuation reduces convection losses from the plate, which may be coated with a selective surface. This work presents a numerical model to determine the thermal efficiency of this collector operating in forced and natural circulation flows. In forced flow, the energy balance equations for the absorber plate and the glass tube are used to estimate the collector heat removal factor. In natural circulation, with water vapor as the working fluid, a model developed for a solar thermal siphon circuit is used. The thermal efficiency values found for both operations under the ambient conditions in Fortaleza were high and indicated the possibility of applications in solar refrigeration systems.
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