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The Improvement of Photovoltaic Module Efficiency using Temperature

Reduction Techniques
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ABSTRACT

The research was aimed to improve Photovoltaic (PV) efficiency by using water as a coolant in
the cooling system in order to reduce working temperature of PV. There were 2 experiments: spraying
water on the front PV surface and dropping water on the front PV surface. 40 watts mono-crystalline
silicon PV type was used in the experiment. Results showed that water could reduce working
temperature of PV in every experiment. In the spraying water and dropping water experiments, the
average working temperature that could be reduced were 30.1% and 39.9%, respectively. In each
experiment, reducing working temperature could affect the efficiency of the PV. In the spraying water and
dropping water experiments, the average efficiency improvement of the PV that could be achieved were

12.6% and 8.6%, respectively.
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STC condition measurements

Output power (peak W) 40
Working voltage, V,, (V) 17.2
Working current, Iy, (A) 2.33
Open voltage, V. (V) 215
Short circuit current , I, (A) 2.50
Current temperature coefficient | +0.10% / °C
Voltage temperature coefficient | -0.38% / °C
Power temperature coefficient -0.47% / °C
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