ABSRTAK

Penelitian ini bertujuan menganalisis pengaruh karakteristik fisik limbah terhadap
kinerja prototipe mesin sortir limbah semi-otomatis berbasis blower dan menghasilkan
desain ulang untuk meningkatkan efektivitas sortir. Metode eksperimen kuantitatif
digunakan dengan objek uji limbah anorganik kering (Botol PE, kaleng timah, dan Cup
PET). Variabel independen adalah kecepatan aliran udara (20, 25, 30 m/s) dan massa limbah
(200, 400, 600 g), dicampur limbah organik 30% sebagai pengganggu dengan tiga kali
ulangan. Analisis data menggunakan ANOVA Dua Arah melalui Minitab dan evaluasi
desain dengan SolidWorks. Hasil menunjukkan karakteristik fisik limbah berpengaruh
signifikan terhadap pemilahan. Limbah lebih ringan dengan rasio luas permukaan terhadap
massa besar (PET) lebih mudah terpilah. Pada kaleng timah, kecepatan dan massa
berpengaruh signifikan individu (p<0,05), sedangkan pada HDPE hanya interaksi keduanya
yang signifikan (p<0,05). Efisiensi tertinggi mencapai 86,6% pada kecepatan 25-30 m/s.
Penyesuaian desain meliputi peningkatan tinggi hopper 150 mm dan penambahan pelat
samping konveyor.

Kata kunci: Mesin pemilah sampah semi-otomatis, karakteristik sampah, penyesuaian

mesin, 7wo-way anova.
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ABSTRACT

This study aims to analyze the effect of physical characteristics of waste on the
performance of a blower-based semi-automatic waste sorting machine prototype and
produce a redesign to improve sorting effectiveness. A quantitative experimental method
was used with dry inorganic waste (HDPE plastic, tin cans, and PET plastic) as test objects.
The independent variables were air flow velocity (20, 25, 30 m/s) and waste mass (200, 400,
600 g), mixed with 30% organic waste as a disturbance with three replications. Data
analysis used Two-Way ANOVA via Minitab and design evaluation with SolidWorks. The
results showed that the physical characteristics of waste had a significant effect on sorting.
Lighter waste with a large surface area to mass ratio (PET) was easier to sort. In tin cans,
speed and mass had a significant individual effect (p<0.05), while in HDPE only the
interaction between the two was significant (p<0.05). The highest efficiency reached 86.6%
at a speed of 25-30 m/s. Design adjustments included increasing the hopper height by 150
mm and adding a conveyor side plate. In conclusion, the physical characteristics of waste,
especially mass, greatly influence the sorting process, so the right combination of speed and
mass is important for optimal efficiency.

Keywords: Semi-automatic waste sorting machine, waste characteristic, optimatizaion

machine, Two-way anova.
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