ABSTRAK

Aktivitas packing pada conveyor merupakan pekerjaan repetitif yang
mengharuskan operator bekerja secara kontinu. Kondisi kerja ini berpotensi
meningkatkan beban kerja fisik dan mental operator. Lingkungan kerja dan posisi
kerja yang kurang ergonomis dapat memengaruhi respon fisiologis serta
kenyamanan operator selama proses produksi berlangsung. Penelitian ini bertujuan
untuk menganalisis pengaruh kebisingan, suhu, dan posisi kerja terhadap beban
kerja fisik dan mental operator serta menentukan kondisi kerja optimal
menggunakan pendekatan ergonomi eksperimental. Beban kerja fisik diukur
berdasarkan Cardiovascular Load (%CVL), sedangkan beban kerja mental diukur
menggunakan parameter Heart Rate Variability (HRV-RMSSD). Penelitian ini
menggunakan metode Response Surface Methodology (RSM) dengan rancangan
Central Composite Design (CCD). Hasil penelitian menunjukkan bahwa suhu dan
posisi kerja berpengaruh signifikan terhadap beban kerja fisik operator, sedangkan
kebisingan dan suhu berpengaruh signifikan terhadap beban kerja mental operator.
Kondisi kerja optimal diperoleh pada tingkat kebisingan sebesar 66,89 dB, suhu
kerja sebesar 24,44°C, dan posisi kerja frontal dengan nilai minimum %CVL
sebesar 8% serta respon HRV-RMSSD sebesar 12,61 ms. Hasil tersebut
menunjukkan bahwa pengendalian lingkungan kerja dan penerapan posisi kerja
ergonomis dapat membantu menurunkan tekanan fisiologis operator selama proses
packing berlangsung. Penelitian ini memberikan kontribusi dalam pengembangan
sistem kerja industri yang lebih ergonomis melalui pendekatan eksperimen berbasis
respon fisiologis operator. Selain itu, hasil penelitian diharapkan dapat mendukung
implementasi Sustainable Development Goals (SDGs) poin 9 (Industry, Innovation,
and Infrastructure) melalui pengembangan lingkungan kerja industri yang lebih
aman, nyaman, dan efisien.

Kata Kunci: conveyor, ergonomi, beban kerja fisik, beban kerja mental, %CVL,
HRV-RMSSD, Response Surface Methodology, SDGs-9.
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ABSTRACT

Conveyor-based packing activities are repetitive tasks that require operators
to work continuously. It potentially increases both physical and mental workload.
Non-ergonomic working conditions and postures may affect operators’
physiological responses and comfort during the production process. This study
aimed to analyze the effects of noise, temperature, and work posture on operators’
physical and mental workload and to determine the optimal working conditions
using an experimental ergonomics approach. Physical workload was measured
using the Cardiovascular Load (%CVL) method, while mental workload was
assessed using the Heart Rate Variability (HRV-RMSSD) parameter. This study
employed the Response Surface Methodology (RSM) with a Central Composite
Design (CCD). The results showed that temperature and work posture significantly
affected operators’ physical workload, whereas noise and temperature significantly
influenced mental workload. The optimal working conditions were achieved at a
noise level of 66.89 dB, a working temperature of 24.44°C, and a forward-facing
work posture, resulting in a minimum %CVL of 8% and an HRV-RMSSD response
of 12.61 ms. These findings indicate that controlling workplace environmental
factors and implementing ergonomic work postures can help reduce operators’
physiological strain during the packing process. This study contributes to the
development of ergonomic industrial work systems through an experimental
approach based on operators’ physiological responses. In addition, the findings
are expected to support the implementation of Sustainable Development Goal
(SDG) 9 (Industry, Innovation, and Infrastructure) by developing safer, more
ergonomic, and more efficient industrial working environments.

Keywords: conveyor, ergonomics, physical workload, mental workload, %CVL,
HRV-RMSSD, Response Surface Methodology, SDGs-9
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