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ABSTRACT
This paper presents a photovoltaic/thermal-assisted heat pump water heater (PVTA-HPWH )
with a novel PVT evaporator. A commercial PV module was augmented with a fluid flow channel of
R134a refrigerant, which was used as the PVT evaporator of a solar-assisted HPWH system, The
hardware of the PVTA-HPWH system was then realized. A simulation model of the PVT evaporator
and HPWH was subsequently designed and implemented in the MATLAB/ Simulink environment. A
autonomous control system was designed for the PVTA-HPWH system with solar energy. The novel
PVT evaporator provides the heat pump with both PV electricity and thermal energy for water heating.
In addition, the refrigerant enhances PV efficiency by producing a cooling effect and thermal
efficiency by extracting environmental heat directly from the ambient. Finally, a LabVIEW-based

monitoring and control system with data acquisition interfaces was designed; the system
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automatically collects and records critical data, such as irradiance, operating temperature, voltage and
current data. The measured and predicted results were compared to validate the proposed system.

Key Words: photovoltaic/ thermal-assisted heat pump water heater (PVTA-HPWH ) , autonomous

control system, LabVIEW-based monitoring and control system.
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