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Abstract

The performance of silicon solar panels is greatly
affected by the operating temperature, due to the properties of the
silicon used in their manufacturing. The power output of the panels
decreases as their temperature rises. Since temperatures in Mosul
city reach high levels, it was necessary to find a method to cool the
solar panels and minimize the decrease in their power output. In
this study, air was used to cool the solar panel by forced
convection, using fans with a power rating of 1 watt each. The air
was passed through a channel with a cross-sectional area of 64 cm
x 8 cm, extending along the panel. The results were compared with
those obtained from a similar conventional solar panel without any

additions.

The study consisted of four experimental cases. The first
case involved air-cooling without any additions. In the second
case, six aluminum fins of 3 c¢cm height and 0.3 cm thick were
attached along the back of the panel. In the third case, the number
of fins was increased to eight. Three flow rates were used: 0.03
kg/s, 0.06 kg/s, and 0.09 kg/s, depending on the number of fans
operated by a control device, which turned on the fans at
predetermined temperatures. In the fourth case, four Peltier
thermoelectric units were attached to the back of a small solar
panel, and the results were compared with those obtained from a

similar panel without any additions.

In addition, a theoretical analysis of the air-cooled solar

panel performance was conducted for the first three cases using



the ANSY'S program, and the results were compared with those of

the equivalent conventional panel. The theoretical results showed
that the maximum temperature difference is 23.25 °C, observed
between the optimized plate using the first stage (without fins) and
airflow rates of 0.03 and 0.09 kg/s, and a radiation intensity of
1250 W/m?. The highest improvement ratio of the optimized plate
was 14.88%. From the experimental cases, the highest
performance improvement ratio of the optimized plate was

8.378% for eight fins and a flow rate of 0.09 kg/s. The maximum

temperature difference between the optimized and traditional

plates under the same conditions was 14.5°C. By using the Plateau

technique, a temperature difference of 15 °C was recorded, and the

improvement ratio between the optimized and traditional plates

reached 25%.
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