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ABSTRACT

This research presents performance analysis of a solar domestic hot water with and
without a heat pump assisted. The solar hot water system has 2 m’ collector area with a storage
tank of 100 liter. The water flow rate is 2.5 liter/min and R - 134a is used as working fluid in the heat
pump unit. The model has also been used to evaluate the systems with required hot water
terﬁperature in the range of 40 - 60 "C under Chiang Mai Climate.

A mathematical model has been developed and the results has been compared with
those of the experiments, both agree quite well. There is another auxiliary heater to control the outlet
hot water at 40, 50 and 60 °C. At the hot water temperature of 40°C, the unit with the heat pump
assisted consumes the total electrical energy of 13.52 kWh whereas the conventional one with only
the auxiliary heater consumes 11.81kWh. When the temperature is up o 50 and 60°C, the unit with
the heat pump assisted shows better benefits. The total electrical energy consumptions are 29.9 and
51.14 KWh respectively compare with 37.26 and 58.90 kWh of the conventional system. The heat
pump C.O.P. is between 1.75 to 3.27. The pay back period of the unit with heat purmp assisted is

less than 2 years when the required outlet hot water temperature is over 50°C.



