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Abstract

A combined photovoltaic-thermal (PV-T) panel produces simultaneously electricity and
heat from one integrated component to utilize effectively the solar energy by achieving
higher PV electrical efficiency and making use of the dissipated heat energy for heating
applications. A transient mathematical model for the PV-T will be developed to predict
its performance for a given environmental conditions and flow rate of ambient air that
cools the PV-T panel. The model predictions of the exit air temperature and electrical
output will be validated experimentally. The model will be integrated in a heating
application for a typical office space (100 m2) in the city of Beirut to provide the office
needs for electricity, heating during winter season, and dehumidification and evaporative
cooling during the summer season. To minimize the yearly office energy (electrical and
heat) consumption, an optimizer is developed for both the PV-T panel cooling air flow
rate and the dehumidification regeneration temperature. The optimized simulation results
for the office yearly energy consumption for both electricity and air-conditioning will be
compared to the conventional case of using grid electrical energy.



