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Experimental Investigation And Simulation of a Solar — Assisted Compresion Heat
Pump Cycle for Domestic Hot Water Production

V. Rezae Department of Mechanical Engineering, Technical and Vocational University (TVU), Tehran, Iran

M. Masoumnezhad Department of Mechanical Engineering, Technical and Vocational University (TVU), Tehran, Iran

A. Taghizadeh Department of Electrical Engineering, Technical and Vocational University (TVU), Tehran, Iran
Abstract

In this research, a combined cycle heat pump with a direct expansion solar -assisted system (DX-SAHP), capable of supplying
domestic hot water throughout the year, was constructed and tested in the climate of Rasht city. The system includes a flat-plate solar
collector-evaporator with an area of 3.1 m?, a variable-speed rotary hermetic compressor, a 0.1 m* hot water storage tank, a finned-
tube condenser, and a capillary tube (expansion valve). A series of tests were conducted to experimentally investigate and simulate
the system's performance under various conditions. The influence of different parameters, including solar radiation intensity,
ambient temperature, compressor speed, final domestic hot water temperature, and cold water temperature, on the system's
performance was analyzed The experimental and simulation results indicate that the system's coefficient of performance (COP)
increased by up to 5.8% and 6.1% with the increase in solar radiation intensity and ambient temperature, respectively. Conversely,
the system's COP decreased by up to 50% with an increase in compressor speed and by 22.22% with an increase in the final
domestic hot water temperature.

Keywords: Heat pump, solar energy, coefficient of performance, hot water consumption, energy, Simulation .
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