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ABSTRAK

Penggunaan floodlight berdaya besar umumnya bekerja pada kecerahan
maksimum secara terus-menerus, sehingga pengaturan cahaya dan pemantauan
kondisi kerja diperlukan agar sistem penerangan lebih terukur. Tugas akhir ini
bertujuan untuk merancang dan membangun floodlight COB LED 100 W dengan
kontrol kecerahan berbasis Pulse Width Modulation (PWM). Sistem yang
dikembangkan menggunakan ESP32 sebagai pusat kendali, potensiometer sebagai
input pengatur PWM, MOSFET IRF540 sebagai saklar elektronik, boost converter
150 W sebagai penyuplai tegangan lampu, serta sensor DS18B20, LDR, dan
INA226 untuk membaca suhu, intensitas cahaya, tegangan, dan arus. Data hasil
pengukuran ditampilkan pada LCD 16x2 I12C dan dikirimkan ke Google
Spreadsheet ketika koneksi Wi-Fi tersedia. Program juga dirancang agar alat tetap
dapat bekerja saat Wi-Fi tidak terhubung, sedangkan proses pengiriman data
dilewati sementara. Pengujian dilakukan melalui variasi PWM, pencatatan data
Google Spreadsheet, perbandingan suhu saat kipas menyala dan mati, serta
pengamatan sinyal PWM menggunakan osiloskop. Hasil pengujian menunjukkan
bahwa lampu mulai menghasilkan cahaya pada PWM 10% dengan pembacaan
LDR 3330 dan mencapai pembacaan maksimum 4095 pada PWM 80% hingga
100%. Pada PWM 100%, tegangan sebesar 30,3 V dan arus 3,28 A menghasilkan
daya sekitar 99,38 W, mendekati spesifikasi lampu 100 W. Penggunaan kipas
mampu menurunkan suhu dari 57,4 °C menjadi 42,6 °C dengan selisih 14,8 °C.
Pengujian frekuensi menunjukkan bahwa 1 Hz membuat lampu tidak menyala
normal, 10 Hz menimbulkan kedip cepat, sedangkan 5 kHz menghasilkan nyala
yang lebih stabil. Berdasarkan hasil tersebut, sistem floodlight yang dibuat mampu
mengatur kecerahan, memantau parameter kerja, dan mencatat data pengujian

secara otomatis.

Kata kunci: COB LED 100 W, ESP32, floodlight, Google Spreadsheet, PWM.
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ABSTRACT

High-power floodlights generally operate continuously at maximum
brightness, so light control and operating-condition monitoring are required to make
the lighting system more measurable. This final project aims to design and build a
100 W COB LED floodlight with brightness control based on Pulse Width
Modulation (PWM). The developed system uses an ESP32 as the main controller,
a potentiometer as the PWM adjustment input, an IRF540 MOSFET as an electronic
switch, a 150 W boost converter as the lamp voltage supply, and DS18B20, LDR,
and INA226 sensors to measure temperature, light intensity, voltage, and current.
The measurement data are displayed on a 16x2 [12C LCD and sent to Google
Spreadsheet when a Wi-Fi connection is available. The program is also designed so
that the device can continue operating when Wi-Fi is not connected, while the data
transmission process is temporarily skipped. Testing was carried out through PWM
variation, Google Spreadsheet data logging, temperature comparison with the fan
on and off, and PWM signal observation using an oscilloscope. The test results
show that the lamp began to produce light at 10% PWM with an LDR reading of
3330 and reached the maximum reading of 4095 at 80% to 100% PWM. At 100%
PWM, the measured voltage of 30.3 V and current of 3.28 A produced
approximately 99.38 W of power, which is close to the 100 W lamp specification.
The use of the fan reduced the temperature from 57.4 °C to 42.6 °C, with a
difference of 14.8 °C. Frequency testing showed that 1 Hz caused the lamp to
operate abnormally, 10 Hz produced rapid flicker, while 5 kHz produced a more
stable light output. Based on these results, the designed floodlight system is able to
control brightness, monitor operating parameters, and automatically record testing

data.

Keywords: COB LED 100 W, ESP32, floodlight, Google Spreadsheet, PWM.
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