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Abstract

Needs for eco-friendly product design have increased as environmental regulations and
public awareness have raised. The present study was performed to develop eco-friendly product
design concepts by comparing performance, usability, and environmental impact assessments of
two handy vacuum cleaners. Performance measurements of the vacuum cleaners such as suction
area, suction power, noise, and electric power were collected. Usability assessments of the vacuum
cleaners such as feeling of grip, easiness of cleaning, easiness of recharging were surveyed using
a 5-point scale(l: very dissatisfied and 5: very satisfied). Finally, an LCA on the vacuum cleaners
was performed, showing the use phase of vacuum cleaner had the highest environmental impact
among the product life cycle stages. Eco-friendly product design concepts were proposed based on
the assessment results of performance, usability, and LCA. The proposed eco-friendly product
design concepts can reduce about 8 kg-CO,-eq./EA for handy vacuum cleaner.
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Fig. 1. Handy vacuum cleaner.
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Fig. 3. Performance tests.
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Table 1. Specification of Handy Vacuum Cleaner.
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Fig. 7. Environmental benchmarking parameters for handy vacuum cleaner (EBM).

Table 4. Result of Quality Function Deployment for Environment (QFDE).
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