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o ABSTRACT

The use of flat reflectors in non-concentrated solar collectors is considered an
economical solution aimed to improve their performance, as the efficiency of solar
collectors is one of the most important factors affecting on the efficiency of the collector.

The aim of this research is to determine the optimal tilt angle of the right-left
reflectors located at the ends of the solar collector in order to achieve a high solar radiation
density on the collector's surface. We studied the equations that illustrate the method of
finding the optimal angle for the reflectors’ positioning throughout the year in Tartous
governorate and modeled them using MATLAB. The results showed that the optimal angle
for positioning the left reflector is maximum in June at 86° and minimum in January at
58°, while the optimal installation angle for the right reflector is maximum in January at
76° and minimum in June at 45°and the optimal annual installation angle for both is 65°,
with a collector tilt angle is 45°.

Practical experiments were achieved on two flat plate collectors installed on the roof
of the Energy Research Laboratory, the first with reflectors at an optimal annual
installation angle and the other without reflectors for comparison. The temperature of the
middle area at the top of the absorber plate and the intensity of the radiation falling on the
surface of the solar collector were measured. The results of experiment showed an
improvement in temperature by a rate ranging between [5-12] % and in radiation intensity

by a rate ranging between [13-20] % during the study day.

A theoretical analysis was achieved to determine the impact of the increasing in solar
radiation and the maximum temperature of the absorbing plate on the performance of the
collector. The analysis curves show an improvement in the performance of the collector
equipped with reflectors.

Key Words: Flat Plate Solar Collector, Solar Reflectors, Optimal Reflector
installation Angle, Solar Radiation Intensity.
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