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ABSTRACT 

 

The study was to study performance of a solar-boosted heat pump for generating high-

temperature hot water. A simplified model to predict the system performance was also developed. 

A solar hot water system consisted of 10 units of flat-plate solar collectors in parallel connection 

with 1,500 liter storage capacity were used to supply heat to a 5 kW R-123 vapor compression 

heat pump. The heat pump evaporator absorbed the solar heat and transferred to a 200 liter 

storage tank through its condenser. 

 Experimental tests were carried out when hot water was kept without used and unused 

with varies flow rates. For both cases, EER decreased with increasing of water temperature in the 

second tank when hot water was consumed, only the flow rate of 0.024 kg/s the temperature of 

the storage was nearly steady at around 80 C. The flow rate resulted in lower the water 

temperature but EER increased. The developed model was also used to predict the system 

performance and the results agreed well with These from the experiments.  

The system was also simulated by the developed model for generating hot water at 

around 80 C in a small factory. The daily amount of hot water was around 1,035 liter/day. It 

could be fined that the optimal area was 14.1 m2 (6 units of flat-plate solar collector in parallel 

connection) and the sizes of water storage tank 1 and 2 were 800 and 600 liter, respectively. The 

IRR was 4.48% of which the payback was 7.52 year compared with those of the electrical water 

heater. 

 


