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Abstrak

Sistem pengukuran temperatur berperan penting dalam mendukung riset dan
perlakuan teknis terhadap panel surya. Pengukuran temperatur permukaan dan
lingkungan secara kontinu memungkinkan analisis tren termal serta evaluasi
pengaruh temperatur secara lebih akurat. Penelitian ini merancang dan
mengimplementasikan sistem pengukuran temperatur otomatis berbasis
mikrokontroler Arduino untuk panel surya. Sistem menggunakan sensor RTD-
PT100 untuk suhu permukaan dan DS18B20 untuk suhu lingkungan. Data dicatat
setiap 30 detik dan dikirim ke komputer menggunakan perangkat lunak PLX-
DAQ. Hasil pengujian menunjukkan bahwa penempatan RTD-PT100 di pinggir
sel panel memberikan pembacaan paling mendekati referensi, sedangkan
DS18B20 dengan pelindung menghasilkan pengukuran suhu lingkungan paling
akurat. RTD-PT100 mencatat rata-rata kesalahan 0,64%, sedangkan DS18B20
mencatat 3,96% untuk suhu permukaan dan 0,74% untuk suhu lingkungan. Uji
akurasi menunjukkan RTD-PT100 memenuhi standar IEC 60751 Class A dengan
akurasi hingga 92,3%, sementara DS18B20 memenuhi toleransi pabrikan
(£0,5°C) sebesar 100% untuk suhu lingkungan, namun hanya 25,63% saat
digunakan pada permukaan panel. Sistem ini terbukti mampu melakukan
pengukuran temperatur secara akurat dan berkelanjutan serta berpotensi
dikembangkan untuk sistem kendali suhu otomatis.

Kata Kunci: Panel, Surya, Pengukuran Temperatur, Arduino, RTD-PT100,
DS18B20
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Abstract

Temperature measurement systems play an essential role in supporting research
and technical treatments related to solar panels. Continuous measurement of
surface and ambient temperatures enables more accurate analysis of thermal
trends and evaluation of temperature effects. This study designed and
implemented an automatic temperature measurement system for solar panels
using an Arduino-based microcontroller. The system employs an RTD-PT100
sensor to measure surface temperature and a DS18B20 sensor for ambient
temperature. Temperature data is recorded every 30 seconds and transmitted to
a computer using PLX-DAQ software. Test results show that placing the RTD-
PT100 sensor at the edge of the panel cell yields readings closest to the reference,
while the DS18B20 sensor with protective casing provides the most accurate
ambient temperature measurements. The RTD-PT100 recorded an average error
of 0.64%, while the DS18B20 recorded 3.96% for surface temperature and
0.74% for ambient temperature. Accuracy testing indicates that the RTD-PT100
complies with IEC 60751 Class A standards with up to 92.3% accuracy, and the
DSI18B20 meets the manufacturer’s tolerance (£0.5°C) by 100% for ambient
temperature, but only 25.63% when used on the panel surface. The system is
proven to measure temperature accurately and continuously and has the
potential to be developed into an automatic temperature control system.

Keywords: Solar Panel, Temperature Measurement, Arduino, RTD-PT100,
DS18B20
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