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ABSTRACT

Thermal performance analysis of a solar water heating system using closed-loop
thermosyphon was carried out in this study. There was a well-insulated storage tank of 150 liters
kept below a flat-plate solar collector having a total area of 2.35 m’. Methanol is a heat transfer
medium in a circuit between the solar collector and a heat exchanger coil in the storage tank. The
fluid absorbed heat at the solar collector and transferred heat to water in the storage tank by two-
phase heat transfer. The parameters considered were the height between the collector outlet and
the storage tank which were 0.5, 1.0 and 1.5 m. and the fraction of the transferring medium which
were 50, 60 and 80 % of total volume in the solar collector. From the experiment, it was found
that the threshold radiation was around 557.6 W/m’. At the height of 0.5 m and the fraction of
methanol of 80%, the system efficiency was found to be the highest which was about 34.8%.

A water heating model was developed with the weather data of Chiang Mai to find out
the long term data. The simple payback period (SPP) and the internal rate of return (IRR) were
evaluated. With the height of the solar collector of 0.5 m and the fraction amount of the methanol

in the collector of 80%, the economic return was highest.



