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This research was a study of heat pump In hot water making by using
solar energy and phase-change thermal storage. It was an experiment and a
simulation. The unsteady state condition wasn"t simulated. The pilot plant
comprised of a compressor, a condenser, an evaporator, a thermal storage
tank, a palmitic acid was filled in steel tube and packed iIn this tank, flat-
plate solar collector and thermostatic expansion valve. It was a solar-
assisted series heat pump system with thermal storage. The study was divided
into 2 system, heat pump with thermal storage and non-thermal storage system.
An electric hot water was used iInstead of a flat-plate solar collector.
Heater and all components capacity were selected and designed to suite the
equivalent of 0.5 square meter area of flat-plate solar collector.

In the experimental of non-thermal storage heat pump, steady sate
condition, 25.2 liters per hour of water flow through the evaporator and a
speed of compressor were kept constant. The evaporator inlet water
temperature was varied step by step from 30 to 65 Celsius. It was an eight
number. The experimental result was a hot water leaving the condenser at the
temperature varied from 70.4 to 84.1 Celsius at a constant rate of 18 liters
per hour. The heat pump coefficient of performance was found to be between
3.6 and 4.8. The simulation result of coefficient of performance was between
3.64 and 4.96 with a coefficient of determination of 0.66, compared with
experimental result. The simulation on hot water temperature leaving
condenser was found to be between 72.47 and 91.17 Celsius with a coefficient
of determination of 0.89, compared with experimental vresult. As the
experimental result, the coefficient of performance unrelated with a
different of evaporator inlet temperature. It had a coefficient of
determination of 0.276.

An experiment of thermal storage heat pump, unsteady condition, had
the value of parameter like the non-thermal storage heat pump but the thermal
storage tank inlet water temperature was varied to definable time. It was
considered by average of water temperature 1in thermal storage tank. The
experimental result was a hot water leaving the condenser at the temperature
varied from 67.3 to 97.3 Celsius and a coefficient of performance of 3.4 to
5.7. As the experimental result, the coefficient of performance unrelated
with a different of evaporator inlet temperature. It had a coefficient of
determination of 0.23. It was in accordant with the non-thermal storage heat
pump. In addition, a thermal storage tank outlet water temperature unrelated
with a thermal storage tank inlet water temperature following 0.29 of
coefficient of determination.
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