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Abstfact : 2 1 4 1 6 2

The goal of this thesis was to study the performance of a solar water heating system
(SWHS) circulating water by a steam power, which comprises 1.58 m* solar collector
and 30 | hot water storage tank, by means of a mathematical model. The study method
comprises two parts: simulation and experiment of the actual system for model
verification. The second one uses two sources of energy as the input: solar radiation and
thermal energy from an electrical heater for easy data collection.

Based on the model validated (error of less than + 10%) and hourly solar radiation of
various months in Thailand, it was found that April has the highest potential for SWHS
operation. The system could have the average water circulation of 14 cycles and 42 1 a
day; the mean pump efficiency of 0.00266 % and thermal efficiency of 8.6 %. The
lowest one was in July during which the system could have the average water
circulation of 3.2 cycles and 9.8 1 a day; the mean pump efficiency of 0.00075 % and
thermal efficiency of 4 %. As a conclusion, the suitable months were in summer, which
had high solar radiation intensity while the rest of the months were in the rainy season,
which had lower potential for possible SWHS operation. From the study, it was found
that the important parameters affecting system performance depended on solar
radiation, a number of solar collectors installed in the system, discharge heads, wind
velocity and ambient temperature. This system performance can further increase to be
comparable with the conventional system, if a more efficient solar collector will be
utilized.

Furthermore, the experimental results of the system when solar radiation was between
15-24 MJ/m?d, showed that the daily SWHS thermal efficiency was between 7-13 %,
the average daily pump efficiency was between 0.0014-0.0019% and the water
circulation within the SWHS ranged between 12 and 59 1/d for the discharge heads of 1
, 1.5 and 2 m. In the case of a constant 17 MJ energy input from the heater, the thermal
efficiency decreases with the increasing heads while the max pump efficiency was
found at 3.256 m head. In the economic analysis for the new SWHS of 100 1 capacity,
it has a payback period of 9 y and a 9.2% internal rate of return, assuming a lifetime of
20 y. The advantage of the system is that it uses no electrical energy for water
circulation and is lighter, compared to the conventional one.





