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Improving Household Waste Management Efficiency with Automatic Waste

Sorting Bin Systems
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Abstract

This research aims to design and develop an automatic waste sorting bin system to help increase
the efficiency of waste management, consisting of recycling and wet waste bins. The recycling bin is designed
to automatically separate glass bottles, plastic bottles and cans using electronic sensors and a tilted surface.
The wet bin has a blade system, powered by an electric motor, that introduces air into the bin, along with an
automatic lid-opening mechanism to reduce contact and prevent disease transmission. The entire system is
powered by solar energy, promoting energy sustainability. The performance testing involved 30 different
recyclable items. The results showed that plastic bottles and aluminum cans were successfully sorted with
100% accuracy, while glass bottles were sorted with 66% accuracy. It was observed that the system could
accurately separate glass bottles weighing more than 160 grams. The wet waste bin successfully converted
food waste into organic matter suitable for composting within 7 days. The total initial investment for the
prototype system was 14,180 THB. Based on an estimated monthly revenue of 141 THB from selling
separated recyclables, the payback period is approximately 8.38 years. This does not include indirect benefits
such as reducing manual labor for waste sorting and promoting the use of clean energy within households.
The results indicate that the system significantly enhances waste sorting efficiency and has strong potential
for further implementation at the community or organizational level to support more effective waste
management in the future.

Keywords: Automatic sorting bins, Recyclable waste, Household waste management
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