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Abstract

This research aimed to (1) design and develop a prototype aluminum can compactor capable of
effectively reducing can size and suitable for practical use, and (2) evaluate the prototype performance in
terms of size reduction percentage, cycle time, operational stability, and storage capacity improvement in
a standardized container, as well as user perceptions of usability. The performance test investigated two
factors: pneumatic pressure (4.0-6.5 bar) and can sizes (240 and 490 ml). Outcomes were assessed using
three key indicators: (1) size reduction percentage, (2) cycle time, and (3) storage capacity improvement in
a d-liter container.

The results indicated that a pressure range of 55-6.5 bar provided the most suitable
performance. In a 4-liter container, storage capacity increased from 44 to 112 cans for 240 ml cans

(154.55%) and from 17 to 73 cans for 490 ml cans (329.41%). The mean size reduction percentage was
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80.40 (S.D. = 1.25), and the mean cycle time was 4.62 s. The system operated stably throughout the tests.
Usability evaluation by 32 users showed an overall good level of satisfaction (X = 4.05, S.D. = 0.64). These
findings demonstrate that the developed prototype can effectively support recyclable waste

management at the source.

Keywords: Recycling, Can Compactor, Storage Capacity, Pneumatic System
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