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ABSTRAK 

Kualitas udara dalam ruangan memegang peranan penting bagi 
kesehatan pekerja, terutama karena sebagian besar waktu kerja dihabiskan 
di ruang tertutup. Partikulat halus (PM2,5) berukuran ≤ 2,5 µm mampu 
menembus hingga alveoli paru dan menimbulkan dampak kesehatan 
jangka panjang.  

Penelitian ini bertujuan menganalisis konsentrasi PM2,5 di dua kantor 
dengan karakteristik lokasi berbeda - Kantor Dinas Perindustrian dan 
Perdagangan yang berlokasi dekat jalan raya, serta Kantor Dinas 
Lingkungan Hidup yang berjarak ± 1 km dari jalan raya serta 
membandingkannya berdasarkan 2 rentang waktu pada pukul 07.00-18.00 
dan pukul 19.00 – 06.00 serta hari kerja (Senin-Jumat) dan libur (Sabtu-
Minggu). Penelitian deskriptif berpendekatan cross‑sectional ini 
menggunakan Low-cost sensor (PurpleAir) yang dipasang selama 

tujuh hari (24 jam) di masing‑masing lokasi.  

Hasil menunjukkan bahwa rata‑rata konsentrasi PM2,5 di kantor dekat 
jalan raya adalah 32,64 µg/m³ (kategori Moderate – Unhealthy for Sensitive 
Groups), sedangkan kantor jauh dari jalan raya sebesar 28,38 µg/m³ 
(kategori Moderate). Konsentrasi cenderung lebih tinggi pada malam hari 

dan hari kerja di kedua lokasi. Uji‑t independen tidak menemukan 

perbedaan signifikan antar‑kantor (p > 0,05), namun perbedaan antara 
kondisi siang‑malam serta ada‑aktivitas dan tidak‑ada‑aktivitas 
menunjukkan signifikansi (p < 0,05). Temuan ini menegaskan bahwa faktor 
aktivitas internal dan sirkulasi udara berperan besar, sementara kedekatan 
dengan jalan raya meningkatkan, tetapi tidak secara signifikan, konsentrasi 
PM2,5   di dalam ruangan. Low‑cost sensor terbukti efektif sebagai alat 
pemantauan berkelanjutan untuk mengidentifikasi pola pencemaran di 
ruang kerja. 

Kata Kunci : PM2,5, kualitas udara dalam ruangan, kantor, low‑cost 
sensor, Kabanjahe 
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ABSTRACT 

Indoor air quality plays a crucial role in worker health, especially 

since most working hours are spent in enclosed spaces. Fine particulates 

(PM2.5) with a size of ≤ 2.5 µm can penetrate the lung alveoli and cause 

long-term health effects.  

This study aims to analyze PM2.5 concentrations in two offices with 

different location characteristics: the Industry and Trade Office located near 

a main road, and the Environmental Agency Office located ± 1 km from a 

main road. It also compares concentrations based on two time ranges 

(07:00-18:00 and 19:00-06:00) and between workdays (Monday-Friday) 

and weekends (Saturday-Sunday). This descriptive, cross-sectional study 

used a Low-cost sensor (PurpleAir) installed for seven days (24 hours) at 

each location.  

The results showed that the average PM2.5 concentration in the 

office near the main road was 32.64 µg/m³ (categorized as Moderate – 

Unhealthy for Sensitive Groups), while the office far from the main road had 

a concentration of 28.38 µg/m³ (categorized as Moderate). Concentrations 

tended to be higher at night and on workdays at both locations. An 

independent t-test found no significant difference between the offices (p > 

0.05), but the difference between daytime-nighttime and active-inactive 

periods showed significance (p < 0.05). These findings confirm that internal 

activities and air circulation play a major role, while proximity to a main road 

increases, but not significantly, the indoor PM2.5 concentration. Low-cost 

sensors have been proven effective as a continuous monitoring tool to 

identify pollution patterns in the workplace. 

Keywords: PM2.5, indoor air quality, office, low-cost sensor, 

Kabanjahe 
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