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Life cycle Water footprint analysis of an Water purifier product

Kwanghoon Ko' - Nohhyun Lim? - Hongkwan Kim' - Jihyung Park' - Yongwoo Hwang®*

"Program in ET&ST Convergence, Inha University Graduate School
KD Navien
’Dep. of Environmental Engineering, Inha University

ABSTRACT: Recently, the management of water resources become moreimportant dueto the climate change. The1SO 14046 guideline
for estimating water footprint, has been published according to global trend. In this study, we analyzed results of water footprint
assessment on an water purifier product inlife cycle. The usage of drinking water wasamajor environmental key factor in the evauation
of the water availability footprint, and the parts consisted of product was caused by environmental key factor in the evaluation of the
eutrophication. Also, it was analyzed that the use of drinking water at the use stage and the consumption of electricity were main
environmental key factors in the evaluation of the acidification. This results of the water footprint assessment have meanings of
considering thewater availability footprint and the environmental impact of the water consumption inthelife cycle of the water purifier
system. It is necessary to simultaneously consider not only water consumption at the stage of use, but also parts of products.
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Table 1. System Boundary of Water footprint Analysis.
Item Contents
Product name Water purifier

Functional Unit

1EA (Weight : 10kg, Life span : 5 years)

Environment Impact

Water Availability Footprint, Eutrophication, Acidification.

Applicable method

Product category rules of EPD - Ministry of Environment

System Boundary Pre-manufacturing, Manufacturing/sales, Usage, Recycling/Disposal
: . 3 Use and :
Process Raw material —>| Manufacturing [—f Transportation —>| Maintenance = Endof life
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Table 2. Result of Water footprint Assessment in each Life cycle stage.

Category Total Pre-Manufacturing  Manufacturing ~ Transportation Usage Rgfg;cl)glg/
Water Availability
Footprint 2.70E+01 2.97E-01 6.07E-02 1.29E-02 2.66E+01  2.66E-03
(M3 H20eg/f.u)
Eutrophication
(kg PO43-eq/f.u) 4.81E-01 3.50E-01 5.46E-03 1.36E-06 118E-01  8.59E-03
Acidification.
(kg SO2 eg/f.0) 1.11E+00 4.75E-01 1.14E-02 7.86E-06 6.23E-01  2.94E-03
Table 3. Result of Water footprint assessment in each parts.
Water Availability Eutrophication Acidification.

Part

(M3 H20eg/f.u) (kg PO43-eg/f .u) (kg SO2 eg/f.u)

Filter assembly 1.56E-01 (55%) 2.80E-01 (59%) 1.86E-01 (53%)
Compressor assembly 2.50E-02 (9%) 2.79E-03 (1%) 4.97E-04 (0.1%)
Tank assembly 2.31E-02 (8%) 8.76E-02 (19%) 8.53E-02 (25%)
Base assembly 2.07E-02 (7%) 6.45E-02 (14%) 6.69E-02 (19%)
Control panel assembly 1.65E-02 (6%) 1.79E-02 (4%) 7.72E-03 (2.2%)
Panel side 5.98E-03 (4%) 2.87E-03 (1.2%) 4.08E-04 (0.2%)
Cover rear 6.95E-03 (2%) 2.61E-03 (0.6%) 4.33E-04 (0.1%)
Carbon filter 1.55E-03 (1%) 1.06E-03 (0.2%) 2.03E-04 (0.1%)
Pipe assembly 9.95E-03 (3%) 5.91E-03 (1.3%) 4.07E-04 (0.1%)
Filter cover 5.53E-03 (2%) 2.07E-03 (0.4%) 3.45E-04 (0.1%)
Filter UF 7.80E-03 (3%) 1.57E-03 (0.3%) 4.44E-04 (0.1%)
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Table 4. Result of Water footprint assessment in each Filter Assy. Materials.

43

Material of Filter Assy. 3 Hooegt ) (ko PORB e u) (ko S5 et )
Total 1.56E-01 (100.0%) 2.80E-01 (100.0%) 1.86E-01 (100.0%)
Capacitor 6.06E-02 (38.8%) 7.27E-02 (26.0%) 3.00E-02 (16.1%)
Transistor 1.60E-02 (10.3%) 2.27E-02 (8.1%) 6.07E-03 (3.3%)
Diode 1.56E-02 (10.0%) 1.88E-02 (6.7%) 3.14E-03 (1.7%)
POM 1.52E-02 (9.7%) 1.06E-02 (3.8%) 4.37E-04 (0.2%)
ABS 1.51E-02 (9.7%) 5.68E-03 (2.0%) 9.44E-04 (0.5%)
Copper 7.05E-03 (4.5%) 6.18E-02 (22.1%) 7.05E-02 (37.9%)
PWB 6.72E-03 (4.3%) 1.90E-02 (6.8%) 1.74E-02 (9.4%)
Harness 6.03E-03 (3.9%) 4.73E-02 (16.9%) 5.36E-02 (28.8%)
Resistor 5.62E-03 (3.6%) 8.51E-03 (3.0%) 2.46E-03 (1.3%)
STS 5.31E-03 (3.4%) 1.16E-02 (4.1%) 1.50E-03 (0.8%)
Stedl 1.86E-03 (1.2%) 1.87E-04 (0.1%) 3.35E-05 (0.029%)
PP 4.89E-04 (0.3%) 1.62E-04 (0.1%) 3.22E-05 (0.02%)
PBT 4.07E-04 (0.3%) 5.03E-04 (0.2%) 9.14E-05 (0.05%)
MAGNET 2.39E-04 (0.2%) 2.53E-04 (0.1%) 4.12E-05 (0.02%)
Aluminum 8.97E-05 (0.1%) 3.17E-04 (0.1%) 4.25E-05 (0.02%)
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