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ABSTRACT.

In this.feSearch, In order to supply the required heat and power of a small greenhouse unit, A photovoltaic-
thermual system equipped with solar tracker system was designed and constructed. Evaluation of photovoltaic-
thermal.system was performed in three levels of glass, plastic and polycarbonate covers, at two levels mass
flow rate 0.025 kg/s and without mass flow rate and two modes with and without using of the solar tracking
system. The results showed that in 0.025 kg / s of mass flow rate, the average of the maximum electric power
and the temperature of the outlet water in the glass cover was 31.36W and 47.69°C and the average of the
minimum electric power and the temperature of the outlet water in the polycarbonate cover was 18.44W and
34.89°C, Respectively. Also, the electrical power generated by using the solar-tracking system compared to
the non-tracking mode of the solar system in glass, plastic and poly carbonate cover increased to the 13.55,
18.54 and 18.27 percent, Respectively. In the non-tracking mode of the solar system, the average of the
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maximum and minimum temperature of the outlet water for glass and polycarbonate cover was 47.51°C and
34.23°C, Respectively. This slight difference was due to the use of the tracking system due to the placement
of solar panels into the greenhouse.

Keywords: photovoltaic-thermal, electricity power, water temperature, solar tracker, greenhouse cover
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Figure 1. Schematic of water based photovoltaic-thermal system
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Dimension ight transmittance Cover
(m) (%)
11.5 X 6.2 X 0.004 90 Glass
11.5 x 6.2 X 0.0003 85 Plastic
11.5 x 6.2 x 0.003% 75 Poly Carbonate
N
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X Table 2. Specifications of tested solar panels
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Unit Value Specifications
Poly-crystalline silicon Pv module type
m? 0.15%x 1.6 Dimensions
w 35 Capacity
2 Number of Pv panel
A Iy =211, I, = 1.99 Current
\% Voc = 19.02,V;,,, = 17.56 Voltage
°oc~! 0.0045 Reference temperature coefficient
% 15 Pv module efficiency
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Table 3. Specifications of different components of photovoltaic-thermal collector
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Dimensions Materials Thermal conductivity Number Specifications
(m) /.1 A
0.15x 1.6 Aluminium 237 2 Absorberw
0.012 Cooper 310 6 Pipe Diameter
AA Glass wool YRR 2 U ion
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Figure 7. The effect of the type of cover on the temperature of the outlet water in mass flow mode
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Figure 8uThe effect of the type of cover on the tempe

rature of the outle

t water in non-tracking system mode
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