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Abstract 2 3 2 9 6 1

The goal of this research was to study long-term performance of a thermal water pump of a
solar water heating system (SWHS) and improve significant parameters affecting its efficiency. The
previous SWHS had a hot water storage tank without heat exchanger for transferring heat from hot
water of a solar flat plate collector to water in the storage tank. However, the high discharge head
led to a considerable pressure loss. Moreover, the vapor loss occurring at the separation tank
decreased the water pumping rate and thermal efficiency. To work out this problem, a new system
was constructed by modifying the previous one. Vapor at the separation tank was managed to flow
to the storage tank directly. The discharge head was decreased and insulation was improved. The

hot water was sent to the storage tank straightforwardly as usual.

The experiments were carried out with 1.00 m, 0.8m, 0.75 m, 0.7 m and 0.5 m discharge
heads and the data were recorded for 9 h for each discharge head. According to the experiments
with a 0.5 m discharge head, when solar irradiation was 18.2 MJ/m’d, the SWHS after
improvement had 11.5 MJ stored thermal energy with the mean water temperature of 58.7 °C in the
storage tank, the produced hot water of 80.6 I/d and thermal efficiency of 39.9 % as the best
perfomance comparable to a domestic SWHS in Thailand. The significant parameters that had

effects on the efficiency were solar irradiance and water discharge head.

Long-term performance of the SWHS pump could be evaluated by two different methods:
empirical and heat transfer. It was evident that the highest efficiency was found in April (0.00144%)
while the lowest found in Séptember (0.00092%) corresponding to the solar irradiation trend. The
predictions by two methods are nearly similar with the best results found at 0.5m discharge head.

The pump efficiency agrees well with theory, increases with a discharge head and may decrease

after the optimum point.





