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A Study on the Evaluation of Water Consumption in Electric Appliances using Water Footprint
— Focusing on Washing Machine —
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Abstract

In this study, by using the Water footprint technique, the water consumption by washing machines, which holds higher ranks
in using water than any other electric appliances, was analyzed during their life cycle. The life cycle is defined as raw materials
production step, manufacturing step, and using step. In raw materials production step, Input materials were researched by using
LCI DB(Life Cycle Inventory Database) and the water consumption was calculated with consideration of approximately 65% Input
materials which were based weight. In manufacturing step, the water consumption was calculated by the amount of energy used
in assembly factories and components subcontractors and emission factor of energy. In using step, referring to guidelines on
carbon footprint labeling, the life cycle is applied as 5 years for a washing machine and 218 cycles for annual bounds of usage.
The water and power consumption for operating was calculated by referring to posted materials on the manufacture’ s websites.
The water consumption by nation unit was calculated with the result of water consumption by a unit of washing machine. As
a result, it shows that water consumption per life cycle s 110,105 kg/unit. The water consumption of each step is 90,495 kg/unit
for using, 18,603 kg for raw materials production and 1,006 kg/unit for manufacturing, which apparently shows that the using
step consume the most water resource. The water consumption by nation unit is 371,269,584tons in total based on 2006,

83,385,649 tons in both steps of raw material production and manufacturing, and 287,883,935 tons in using step.
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Fig. 1 Life cycle of the washing machine.
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Table 1 Input materials of a washing machine

Materials Weight(g) Rate(%)
EPDM(Ethylene-Propylenediene  Rubber) 2.99E+03 3.35
HIPE(High Impact Polyethylene) 4.31E+01 0.05
Cu 5.41E+02 0.61
Lead Ingot 1.00E-01 0.00
HIPS(HighimpactPolystyrene) 3.03E+02 0.34
DIODE 8.93E+00 0.01
Stainless steel 4.40E+03 494
Zinc Ingot 1.20E-01 0.00
Hot-dipped galvanized steel sheet 2.67E+03 2.99
LDPE(Low-Density polyethylene) 1.51E+02 0.17
Electronic galvanized steel sheet 1.71E+04 19.20
Carbon  steel 1.22E+03 1.37
Phenol(CeHsOH) 1.84E+01 0.02
Table 2 Input utility in a manufacturing step

Utility Weight Unit

Industrial water(Jeonnam) 8.69E+02 kg
Electricity 4.99E+01 kWh

Argon 4.00E-02 kg
Punching ail 4.05E-03 L
Hydraulic fluid 2.02E-01 L
Thinner 5.00E-02 L

Air 1.55E+00 m’

Natural gas(LNG) 1.30E+00 m’
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Table 3 Function and Value of product
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Function Value Function Value

Life Cycle 5 years A synthetic detergent consumption 30 g

Use the number of years 218 times Operate time 1 hour
Water consumption 71 kg/time Electric power consumption 203 Wh

Table 4 Result of water consumption for a washing machine

Life cycle Water consumption(kg) Rate(%)
Raw material production 18,602.85 16.90
Manufacture 1,006.29 0.91
Use 90,495.39 82.19
Total 110,104.53 100
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Table 5 The exports and imports for the washing machine

Internal water External water .
. . Water footprint
footprint of footprint of _ .
. + . = of national
national national .
. - consumption
consumption consumption
+ + +
Virtual water
export related + Virtual water _ Virtual water
to domestically re-export - export
made products
Water footprint Virtual water Virtual water
within the area + imoort = budget
of the nation P 9

Fig. 2 The national water footprint accounting scheme.
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Unit Exports Imports

Weight(kg) 89,062,610 381,388
Quantity(EA) 999,917 4282
Water consumption(ton) 19,607,513 83,964
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Table 6 Result of water consumption in the use stage of nation
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Washing machine Water Rate
(1000 _unit) consumption(ton) | (%) 5 oo

Seoul 3,372 61,030,091 21.20 ;
Busan 1,177 21,302,615 7.40 § 000008 T
Daegu 814 14732649 | 512
Incheon 832 15058433 | 523 B 0000 I
Gwangiu 441 7981693 | 277 ll I I
Dasjeon 483 8832350 | 307 o i IJJ l% 4
Ulsan 350 6334677 | 220 SIS \d@g"y;t“ &
Kyonggi 3,405 61,627,361 2141 <
Kangwon 499 9,031,440 3.14 Fig. 3 Water consumption of geographically delineated area.
Jeonbuk 603 10,913,744 3.79
Jeonnam 664 12,017,788 A1z Table 7 Water consumption rate in each step of nation
Chungbuk 496 8,977,143 3.12
Chungnam 638 11,547,212 4.01 Step Water consumption(ton) Rate(%)
Gyeongbuk 922 16687350 | 580 Prodiction 83,385,649 22.46
Gyeongnam 1,022 18,497,258 6.43
Jeju 183 3312,131 1.15 Use 287,883,935 754
country 15906 287,833935 | 100.00 Total 371,268,584 100
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