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Abstract

This research is to experimental study on a solar hot water system with an assisted heat
pump to control a fish pond temperature in a cool weather. Two flat-plate solar collectors, each
having F (TQV, of 0.72, F U, of 0.72 W/m’K and an area of 2 m’, in parallel connection were
used to supply heat to a water storage having a capacity of 0.3 m’. A 3.5 kW R22 heat pump was
used to supply auxiliary heat when the temperature in the storage tank was less than a set value.
The hot water in the storage tank was used to mix up with water in a 20 m’ fish pond having
around 1000 catfishes to warm and keep the pond temperature to be constant.

The experimental study was carried out during a winter season (December 2009 to March
2010) and a rainy season (June 2010 to August 2010) at a test station in Chiangmai. It could be
found that for the pond with the temperature control, in February and in August the average fish
pond temperatures were at 30°C and 29.5°C respectively. The pond without any temperature
control, in February and August the average fish pond temperatures were at 25°C and 27°C
respectively. The fish weight for the pond with temperature control was more than that without
any temperature control around 1.6 times in winter and 1.7 times in rainy season. A simulation of
the temperature controlled fish pond was also carried. From economic analysis, it was found that
the solar heating system is not economic when the retailed price of the fish was at 40 baht/kg. For
4 m’ of solar collector, the payback was 18.7 year. However when the retailed price was at 65

Baht/kg, the system was favorable and the payback was 7 year of which the IRR was 8%



