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ABSTRACT

In this study, performance analysis of a water heating system with direct expansion solar
assisted heat pump has been analysed and mathematical modeling of each component has been
developed for the system simulation. A 2.09 m’ unglazed flat-plate solar collector acts as an
evaporator of a R-22 heat pump, having a 0.25 hp hermetic reéciprocating type compressor and a
200 liter storage tank. The water flow rate is 10 liter/min and the required hot water temperature
is about 50°C. The experiment has been carried out between 10.00 a.m. — 02.00 p.m. under the
meteorological condition of Chiang Mai province.

The results show that, the water terperature in the storage tank increases with time and
varies between about 28 — 55°C, the solar collector can absorb heat from both solar irradiation and
the ambient temperature according to the temperature of refrigerant at the inlet solar collector was
lower ambient temperature. The performance of the system is influenced significantly by solar
irradiation and decreases with time according to the increase of water temperature in the storage
tank. The values of COP range from about 4.00 to 6.00. The results from simulation agree quite
well with the experimental results. An economical analysis indicates a payback period of about
491 year and an internal rate of return of aboﬁt 18.85 % when the initial water temperature is

28°C and the required hot water temperature is 50°C. The appropriate storage volume is found to

be 300 liter.



