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Abstract

The objective of this project was to design the flat plate solar water heater with
thermosyphon by using Matlab program. The input data to the program simulation were the solar
radiation and the ambient air temperature belong of Phitsanulok province on 2 April 2008. The
thermosyphon was made of copper tubes and filled with R-134a at the filling ratio of 70% of
evaporator volume. A 1801 tank was connected to thermosyphon fiat plate collector and stored the
hot water, which reecived the heat from the condenser section of thermosyphon by mean of free
convection heat transfer of working fluid.

From the study, it was found that there are relationships between the numbers of
thermosyphon, the diameter of thermosyphon, the rate of heat stored in hot water, water temperature,
payback period, and efficiency of the solar water heater. According to the target hot water
temperature over 60°C by the optimum eondition of flat plate water heater with thermosyphon was
found to be 7 tubes with nominal diameter of 1/2 inch. The efficiency of the system was found to be
approximately 80.43%. The quantity of heat stored in hot water was 62,900 kI, the maximum hot
water temperature was 60.97 °C at 6.00 pm. All expenses were 14,590 bahis and a period of time to
pay back was 1.9 years. So the simulated solar water heater had a lower capital than typical solar
water heater in which the hot water moving through the copper fubes, hot water tank of 180-1 and
solar collector dimension of 1,020 x1,940 mm’ at 45,410 bahts and spent a lower period of time to

pay back of 9.3 years.
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