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Development of a Solar Water Heating System Circulating Hot Water

by a Steam —Air Power without Heat Exchanger
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Abstract

The goal of this research was to study the pumping head
enhancing the efficiency of a solar water heating system
circulating hot water by a steam-air power without heat
exchanger. The hot water flowing from the solar flat plate
collector to the storage tank led to a considerable pressure loss
for a discharge head. As a result, the optimum transfer rate to

store hot water and thermal efficiency can not be obtained.
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To solve this problem, the discharge head was decreased to the
possible lowest level. The hot water was sent to the storage tank
straightforwardly as usual. The test data were recorded for 9 h for
a 0.50 m discharge head. The system after modification had
thermal energy of 11.52 MJ stored in the storage tank, thermal
efficiency of 39.9% higher than the results of 1.00 m discharge
head, mean water temperature of 58.7°C in the tank and the
produced hot water of 80.6 I/d. The pumping cycles were as

high as 26 when solar irradiation was 28.9 MJ/d.
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