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ABSTRAK

ANALISIS TINGKAT PENCAHAYAAN RUANG KERJA
MENGGUNAKAN SENSOR LUX BERBASIS INTERNET OF

THINGS BERDASARKAN PERATURAN MENTERI
KETENAGAKERJAAN NOMOR 5 TAHUN 2018

Pencahayaan merupakan faktor lingkungan kerja fisik yang berdampak langsung
terhadap keselamatan, kesehatan, dan kenyamanan visual pekerja, di mana
pencahayaan yang tidak optimal dapat memicu kelelahan mata serta risiko kecelakaan
kerja. Penelitian ini bertujuan untuk mengukur, menganalisis fluktuasi, dan
mengevaluasi kesesuaian tingkat intensitas pencahayaan pada area operasional
pengolahan air bersih berdasarkan standar Permenaker Nomor 5 Tahun 2018. Metode
yang digunakan adalah kuantitatif deskriptif observasional dengan sistem pemantauan
berbasis Internet of Things (IoT) menggunakan mikrokontroler ESP32 dan sensor
digital BH1750. Pengambilan data dilakukan secara kontinu selama 8 jam kerja
operasional pada empat area: ruang pompa, ruang gudang, ruang produksi, dan
ruang kantor. Hasil penelitian menunjukkan bahwa rata-rata intensitas pencahayaan
pada seluruh area telah memenuhi Nilai Ambang Batas (NAB) yang dipersyaratkan,
yaitu ruang pompa sebesar 288,97 lux (hari 1) dan 289,21 lux (hari 2) (standar
$\ge$ 200 lux); ruang gudang sebesar 161,61 lux dan 158,67 lux (standar $\ge$ 100
lux); ruang produksi sebesar 275,56 lux dan 276,13 lux (standar $\ge$ 200 lux); serta
ruang kantor sebesar 378,55 lux dan 385,90 lux (standar $\ge$ 300 lux). Meskipun
secara harian telah memenuhi standar, fluktuasi di bawah ambang batas masih terjadi
pada awal jam kerja di ruang pompa dan gudang. Kesimpulannya, sistem
pencahayaan secara umum telah memenuhi regulasi K3, namun diperlukan tindakan
preventif berupa rekayasa teknik dan pengendalian administratif guna
mempertahankan stabilitas intensitas pencahayaan.

Kata Kunci : Intensitas Pencahayaan, Internet of Things, Sensor BH1750, Permenaker
No. 5 Tahun 2018, Keselamatan dan Kesehatan Kerja.
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ABSTRACT

ANALYSIS OF WORKPLACE ILLUMINATION LEVELS USING
AN INTERNET OF THINGS-BASED LUX SENSOR BASED ON
THE REGULATION OF THE MINISTER OF MANPOWER

NUMBER 5 OF 2018

Lighting is a critical physical work environment factor directly impacting worker
safety, health, and visual comfort, where suboptimal lighting can cause visual fatigue
and occupational accident risks. This study aims to measure, analyze fluctuations, and
evaluate the compliance of lighting intensity levels in a water treatment operational
facility based on the standards of Permenaker Number 5 of 2018. The methodology
applied is quantitative descriptive-observational using an Internet of Things (IoT)-
based monitoring system integrating an ESP32 microcontroller and a BH1750 digital
sensor. Continuous data collection was conducted during 8-hour operational shifts
across four areas: pump room, warehouse, production area, and office room. The
results revealed that the average daily illumination in all areas complied with the
regulatory threshold values: pump room at 288.97 lux (day 1) and 289.21 lux (day 2)
(standard ≥ 200 lux); warehouse at 161.61 lux and 158.67 lux (standard ≥ 100 lux);
production area at 275.56 lux and 276.13 lux (standard ≥ 200 lux); and office room
at 378.55 lux and 385.90 lux (standard ≥ 300 lux). Although daily averages met the
requirements, sub-standard fluctuations were observed during early morning hours in
the pump room and warehouse. In conclusion, the existing lighting system generally
complies with occupational health and safety regulations; nevertheless, preventive
measures through engineering and administrative controls are necessary to maintain
illumination stability.

Keywords : Illumination Intensity, Internet of Things, BH1750 Sensor, Permenaker
No. 5 of 2018, Occupational Safety and Health.
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