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The principal characteristic of the solar thermosyphon water heaters is that the fluid circulation is generated due to buoyancy force, which is the result of thermally induced density differences in the system. In this case, the system does not require the use of any moving part (pump). In this work, an analytical detailed loop model has been developed to analyze the performance of solar thermosyphon water heaters with stratified storage tank. The model has been used to study the system performance as a function of the characteristic numbers, i.e., heat transfer fluids, flow resistances, tank stratification, storage tank elevation relative to the collector, etc. Then, the similarity theory of solar thermosyphon collector is developed in the present paper. Dimensionless groups or system characteristic parameters which uniquely determine the performance of the collector are derived. The solution shows that the mean efficiency generally increases with increasing incident radiation and relative height of the tank. The analysis indicates the optimal performance can be attained with appropriate characteristics numbers.







