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The thermal performance of a solar natural circulation heating system that uses an oil as the working fluid, a flat plate solar collector, and a storage tank has been studied for the ambient conditions in Fortaleza. To determine the system efficiency, each component is modeled separately. To estimate the total mass flow rate through the collector, the total frictional pressure drop is set equal to the pressure gain due to the difference in density in the two vertical portions of the circuit. In the analysis, the flow was considered laminar because of the low velocities expected. The results show the numerical values for total mass flow rate through the circuit and castor oil presented the best performance, that is the highest values for collector heat removal factor,  when compared to cotton and soy oil.
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