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Abstract : Remanufacturing that is the rebuilding of a product to specifications of the original manufactured product by collecting
used-product, completely disassembling, cleaning and repairing or replacing with a new part and reassembling has been received
attention in aspects of resource, recycling because it is a great environmental improvement. Remanufacturing is the rebuilding of
a product to specifications of the original manufactured product by collecting used-product, completely disassembling, cleaning and
repairing or replacing with a new part and reassembling. With a great environmental improvement and resource recycling and
conservation, many studies were conducted. Up to date, remanufacturing activities are mainly applied to automobile parts and
printer toner cartridge in South Korea. However, remanufacturing of rental product is not well conducted although rental products
are collected in good condition and could be remanufactured in the same condition as a new product. Therefore, in this study, we
conducted life cycle assessment (LCA) to an air cleaner product that is one of rental products. This study attempts to identify the
processes in new products and remanufacturing life cycles that contribute the most environmental impacts. The results show that air
cleaner remanufacturing could reduce about 20% of environmental impacts compared to new product. The greatest benefit related
to environmental impact is with regard to ozone layer depletion potential (ODP), which is reduced by 94%. In the life cycle of air
cleaner, raw material extraction stage had the most environmental impacts, especially with regard to abiotic depletion potential (ADP)
and global warming potential (GWP). In the environmental impacts in each part, the ABS power had the highest environmental impacts.
Key Words : Remanufacturing, Life Cycle Assessment (LCA), Rental Product, Environmental Evaluation
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Fig. 1. LCA Assessment framework (ISO 14040).
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Table 3. Raw material and weight in the raw material extrac-
tion and production phase of Remanufactured product
(per 1 product)

Remanufactured
i product
Raw material - - Remark
Weight Ratio
) (%)
ABS (Acrylonitrile Cover-assey,
Butadiene Styrene) 434 186 Free folter etc,
Activated carbon 120 51 Deodorizing filter etc,
Corrugated paper 870 373 Packing-box etc,
EPS 225 96 Packing-cushion etc,
HIPS (High Impact 140 60  Deodorizing filter etc.
Polystyrene)
LDPE (Low Density 22 09  Deodorizing fiter etc.
Polyethylene)
Magnet 2 0.1 Magnet
PE Film (Polyethylene Film) 145 62 Filter

Sticker, Deodorizing filter,

PET 187 8.0 Humidification filter etc,

PP Film (Polypropylene Film) 132 57
Printing paper-containing

Sticker, Filter etc,

waste paper above 50% 40 1.7 Manual
Gthers 15 06  Deodorizing fiter etc.
Total 2,332 100
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Remanufactured 546,179 64.941 685 0,087
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Table 5. Impact category and equivalency unit

Impact category
ADP (Abiotic Depletion Potential)
AP (Acidification Potential)
EP (Eutrophication Potential)
GWP (Global Warming Potential)
ODP (Ozone layer Depletion Potential)
POCP (Photochemical oxidation Potential)

Equivalency unit

kg antimony-eq./kg
kg 80Oz-eq./kg
kg PO.*-eq./kg
kg CO.-eq./kg

kg CFC-11-eq /kg.
kg CoHs-eq./kg

Table 6. Comparison of New product and remanufacturing of

characterization
Impact category New Remanufactured Reduction
(unit) product product effect (%)
ADP (kg antimony-eq./kg) 2.66E-01 6.12E-02 77
AP (kg SOz-eq./kg) 3.41E-02 1.71E-02 50
EP (kg PO -eq/kg)  3.85E-03 4.03E-04 90
GWP (kg CO2-eq./kg)  2.20E+01 3.67E+00 83
ODP (kg CFC-11-eq./kg.) 2.22E-05 1.35E-06 94
POCP (kg CoHs-eq./kg)  1.60E-02 3.87E-03 76
Average about 78
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