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ABSTRAK
OPTIMALISASI SOLAR PANEL MENGGUNAKAN ROLL
PEMBERSIH OTOMATIS KACA FILM SINGLE AXIS
Oleh:
Yoqgi Boy Pradana
NIT. 30123007
Kinerja panel surya dapat menurun akibat perubahan arah datangnya sinar matahari

dan penumpukan debu pada permukaan panel. Panel yang dipasang secara statis tidak
selalu menerima cahaya pada sudut penyinaran optimum sehingga daya yang dihasilkan
belum maksimal. Penelitian ini bertujuan untuk merancang sistem optimalisasi panel surya
melalui penerapan single axis solar tracker, kaca film pelindung, dan roll pembersih
otomatis tanpa air.

Sistem dirancang menggunakan panel surya polycrystalline 50 WP, Arduino Mega
Pro Mini 2560 sebagai pengendali utama, sensor LDR untuk mendeteksi intensitas cahaya,
motor linear actuator sebagai penggerak panel, motor DC dan kuas roll sebagai mekanisme
pembersihan, RTC sebagai pengatur waktu pembersihan, serta sensor INA226 untuk
mengukur tegangan, arus, dan daya keluaran. Metode penelitian yang digunakan adalah
eksperimen dengan membandingkan kinerja panel surya statis, panel single axis, panel
dengan pembersih otomatis, serta panel dengan kombinasi kedua sistem.

Hasil pengujian menunjukkan bahwa panel surya statis menghasilkan daya rata-
rata sebesar 21,46 W. Penggunaan sistem single axis solar tracker meningkatkan daya rata-
rata menjadi 28,86 W. Kombinasi roll pembersih otomatis dan single axis menghasilkan
daya rata-rata tertinggi sebesar 29,67 W atau meningkat 38,27% dibandingkan panel surya
statis. Dengan demikian, sistem yang dirancang mampu meningkatkan daya keluaran panel

surya dan mendukung optimalisasi pemanfaatan energi surya.

Kata kunci: Panel Surya, Single Axis Solar Tracker, Roll Pembersih Otomatis, Arduino
Mega, Sensor INA226.



ABSTRACT
OPTIMIZATION OF SOLAR PANELS USING AN AUTOMATIC ROLLER
CLEANING SYSTEM, PROTECTIVE WINDOW FILM, AND A SINGLE-AXIS
SOLAR TRACKER
By :
Yoqgi Boy Pradana
NIT. 30123007

Solar panel performance may decline due to changes in the direction of incoming

sunlight and the accumulation of dust on the panel surface. Statically installed panels do
not always receive sunlight at the optimum irradiation angle, resulting in suboptimal power
output. This study aims to design a solar panel optimization system through the
implementation of a single-axis solar tracker, protective window film, and an automatic
waterless roll-cleaning mechanism.

The system was designed using a 50 WP solar panel polycrystalline, an Arduino
Mega Pro Mini 2560 as the main controller, an LDR sensor to detect light intensity, a
linear actuator motor to drive the panel, a DC motor and roll brush as the cleaning
mechanism, an RTC as the cleaning schedule controller, and an INA226 sensor to measure
voltage, current, and power output. The research employed an experimental method by
comparing the performance of a static solar panel, a single-axis panel, a panel with an
automatic cleaning system, and a panel incorporating both systems.

The test results showed that the static solar panel generated an average power
output of 21.46 W. The implementation of the single-axis solar tracker increased the
average power output to 28.86 W. The combination of the automatic roll cleaner and
single-axis system produced the highest average power output of 29.67 W, representing an
increase of 38.27% compared with the static solar panel. Therefore, the proposed system
is capable of improving solar panel power output and supporting the optimization of solar
energy utilization.

Keywords: Solar Panel, Single-Axis Solar Tracker, Automatic Roll Cleaner, Arduino
Mega, INA226 Sensor.
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