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Design Exploration of a Small-Scale Aerobic Insulated Composting Device for Decentralized,
Small-Scale Farming

Li Jialiang, Zhang Xue
Beijing No. 101 Middle School, China Beijing 100101

Abstract: To address the lack of effective manure treatment measures and the risk of secondary pollution in decentralized,
small-scale livestock farming settings such as parks, campuses, and small farms, this study designed a compact aerobic
insulated composting unit with a single processing capacity of approximately 27 L. The device features a double-layered
stainless steel cylindrical sleeve structure, with high-density EPE foam insulation filling the interlayer. The composting
barrel includes a condensate collection ring groove and a composting tray, and is equipped with an active aeration system
(adjustable-flow miniature air pump + float flow meter) and real-time temperature monitoring based on 4G communication,
along with a reserved exhaust gas treatment chamber at the top. During the composting cycle, the internal temperature of the
barrel rises above 50°C within three days, reaching a maximum of 60°C, and remains above 50°C for 7-8 days. Throughout
the 20-day composting period, the internal temperature generally stays above 45°C, demonstrating excellent thermal insulation
and basic composting performance. The unit meets the disinfection requirements specified in GB/T 36195-2018—temperature
above 50°C for at least 7 days or above 45°C for at least 14 days. This compact composting unit is suitable for promotion in
small outdoor settings with limited space and relatively weak technical support.

Keywords: Small-scale aerobic composting unit; Livestock manure; Harmless treatment; Thermal insulation design; Active

aeration; Temperature monitoring
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