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Experimental Evaluation of Power and Efficiency in Photovoltaic (PV) Cells With Thermoelectric and Fan
Cooling Systems

In an experiment to raise the efficiency of 2 cm x 4 cm crystalline silicon photovoltaic (PV) cells, two types of
cooling systems were attached to PV cells. One cell was attached to an aluminum heatsink and fan, one was
attached to a thermoelectric cooler, and a third was used as a control. The power supplied to each cooling
system was varied to determine which setting of each cooling system was most efficient. A 50 W lamp was
used as the heat and light source. Cell surface temperatures, power input, and power output were
measured for each trial.

For the control setup, the power out steadily decreased by 0.000053 W for every 0.56 degree Celsius
increase. The fan setup caused the cell temperature to stabilize around room temperature regardless of the
power applied, but the thermoelectric setup lowered the temperature below room temperature. For any
given power in, the thermoelectric setup produced the greatest power out, and the thermoelectric cooler was
more efficient than the fan. Limitations to this study included the small scope of the experiment and the
limiting nature of the cooling systems. Further research would entail attaching cooling systems to large
arrays of PV cells and exploring more large-scale cooling options.
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