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Development of a System to Enhance Solar cell Power Generation Efficiency Using a Water-
Cooling Method Controlled by LabVIEW
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Abstract

Solar cells are a widely utilized source of renewable
energy in current applications. One significant factor that
reduces the electricity generation efficiency of solar cells is the
increase in  temperature. This research presents the
development of a system to enhance electricity generation
efficiency through a water-cooling method, with operational
control implemented using LabVIEW software. The solar panel
studied and tested is a polycrystalline type with a maximum
power output of 50 WP, installed at a tilt angle of 15° from the
horizontal. The experimental setup was divided into two
conditions: one with a cooling system and one without.

The test results demonstrated that the implemented
system effectively reduced the panel temperature and
increased the efficiency of the solar cell by 4.26 %. The average
surface temperature of the solar panel equipped with the
cooling system was reduced by up to 16.56 degrees Celsius.
Data acquisition and monitoring were successfully conducted
through the LabVIEW program. The outcomes of this research
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can be further applied and developed for use in larger-scale

solar installation systems.
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Specification Value

Solar panels

Poly-crystalline

Open-circuit voltage (Voc)

205V

Short-circuit current (Isc) 293 A
Rate Maximum Power (Prax) 50 W
Temperature coefficient of Pmax | - 0.36 %/C°
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318M139UnTed YU

unsleasiwad 50 W 20.5 V 2.93 A
futh pC DC 12V 4.8 W
LURLADS 12V 5 Ah
wowmesluin DC 24V
Twansusaaes 12V/24 V, 30 A
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