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Research on Thermoelectric Performance of Photovoltaic/Thermal-Assisted Heat Pump System
Wang Xiangda FanMan Xu Jianwei Sang Wenhu Zuo Ruiwang
( School of Energy and Environmental Engineering, Hebei University of Technology, Tianjin, 300401 )

[ Abstract]  According to local conditions, promoting the new heating mode of distributed and complementary application of
renewable energy, such as solar energy and air thermal energy, is of great significance for building energy conservation and
emission reduction. In this study, a hybrid solar photovoltaic/thermal (PVT) heat pump was proposed, which combined the PVT
evaporator with the air-cooled evaporator. The heat pump was used to compensate the discontinuous solar energy, and solar energy
was used to increase the evaporation temperature of the heat pump, so as to improve the thermal performance of the system. The
thermoelectric performance of the hybrid PVT heat pump in winter was tested, and the influence of different parameters on the
system performance was analyzed by using EES thermodynamic software. When the refrigerant flow rate, solar irradiance, outdoor
air temperature and condensation temperature were 0.015kg/s, 100~500W/m?, -5~15°C and 55~65°C respectively, the evaporation
temperature of the hybrid PVT heat pump compared with the air-cooled heat pump could be increased by -2.7~7.1 C, the power
generation of photovoltaic panels was between 26.5~183.6W and the power consumption was reduced by -26.7~288.6W.
Consequently, the COP of the heat pump system was increased by -0.6%~38.8%, indicating that the heat and power cogeneration
effect was significant under a higher solar irradiance.

[Keywords] PVT evaporator; heat pump system; evaporation temperature; coefficient of performance
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