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Abstract

The performance of Solar panel is greatly affected by
operating temperature of these panel. due to the properties of the silicon
used in their manufacture, so the power of the solar panels is reduced
with its elevated temperature, and because the temperatures reach high
rates in Mosul city, it was necessary to find a technique to cooling the
solar panels to reduce the drop in its power. Therefore, a solar panel was
cooled by using water flowing through channels installed on its
backside, and a control system was connected to control the operation
of water pump and to control the temperature of the solar panel. In April,
the solar panel was cooled using three volumetric flow rates, which are
3 L/min, 2 L/min, and 1 L/min. The highest improvement in the solar
panel efficiency was 12.56%, and the maximum difference in
temperature between the two panels was 26 ° C for a flow rate of 3
L/min. Due to the high temperatures in May, June, and July, three
techniques cooling were used. The first technique, was to setpoint the
pump operation at a certain temperature, so the improvement rate in
May was 10%, in June 13.2%, and in July 14.1%. The second technique
is by setting the time intervals for pump operation, so the improvement
rate in May was 7.7%, in June 8. 52%, and in July 9.4%. In the third
technique, the water flow rate was fixed at a rate 3 L/min, and the
improvement in May was 14 %, in June 15.16%, and in July 15.83%.

The results showed that the temperature of solar panels in
Mosul city reached 76 °C in July when the ambient temperature was 48
°C, and this leads to a significant drop in the voltage of the solar panel
and thus leads to a decrease in the output power and the efficiency of
the solar panel. The temperature of the solar panel decreases with
increasing the flow rate, and as a result the output power and the
efficiency of the solar panel were decrease. Also showed that the
cooling solar panel with water from the backside proved its
effectiveness by achieving uniform temperature distribution on the
surface of the panel and reducing the surface temperature. The
maximum temperature reduction reached 33 °C. The use of control
system had a great effect on controlling the power produced from the
solar panel and in reducing the energy consumed to operate the pump,
as well as reducing the amount of water used for cooling.



