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A case study of the environmental and cost analysis of
treatment system of a discarded refrigerator
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ABSTRACT

A systematic methodology for identifying improvement factors based on the analysis of environmental
aspects with LCA and economic aspects with cost analysis during the disposal phase of a product was
proposed in this study. The proposed methodology was applied to a discarded refrigerator. The improvement
factors requiring highest priority include incineration of PUF and incineration of other plastics. Those requiring
higher priority include recycling of steel and ABS with respect to the cost aspect, and refrigerant, R-134a to
the environmental aspect. Weight of steel and ABS is the attribute of the refrigerator that causes problems
in the cost aspects. Improvement strategies would include design for light weighted product and optimization
for the waste disposal pathway. Global warming and recycling potential are two major attributes of refrigerant
that cause problems in the environmental aspects. Improvement strategies would include the development of
recycling technology, use of recyclable materials, and use of natural refrigerant that does not cause global
warming.
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Fig. 1. System boundary of the disposal stage of a
discarded refrigerator.
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where, CIi = characterized impact of the ith
impact category
Wi = weight of the ith impact

category

Ni = Normalization reference
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Fig. 2. Environment-cost analysis diagram.

where,
Ci = disposal cost of ith component
or material in a discarded refrigerator

Ctot = total disposal cost of a discarded
refrigerator

Eli = environmental impact of ith
component or material in a discarded
refirgerator

Eltot = total environmental impact of a

discarded refrigerator
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Table 2. Relative Significance of the weighted environmental Impact of the Assemblies, Components and

Materials of a discarded Refrigerator

Weighted Impact
Item material Benifit Impact
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Table 3. Relative Significance of the Cost of the Assemblies, Components and Materials of a discarded

Refrigerator
EE 971418 (A+B-C)
7 8 SEEN A g | e NELE HEeE
a B E[CL A 8 |Fd FRE00| 9 | FHE FLEO)
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o o R 12 60| 7| 22| - 29 0.07%
2 Mixed 59) 2 8| - 10 0.03%
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gigﬁlﬂg STS s 2| 19] -3 17 050%
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718 [10018] 422 | 4157 | 2,104 | 6683 17.04%
& A 102’95 4500 | 34,800 | -3,496| 39,209 1009 -3405 100%
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Fig. 4. Environment-cost analysis diagram of a discarded refrigerator.
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