656 A Fst=aF A 239 A 10 E(2011)/pp. 656-661

ARWE FEAAFR] Ao we

3

i

A Study on Economic benefits for Water Control Device Installed with a
Flush Valve on a Toilet
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ABSTRACT: The amount of water resources that can be used tend to be decreased gradually.
In contrast, the rapidly increasing water consumption is a problem that need to be addressed.
Renovation and equipment replacement to improve energy efficiency and to reduce expenditure for
building usage is required. But the excessive initial investment cost and the prolonged of payback
period may be uneconomical choice. Water usage for cleaning the toilet bowl accounts for 27%
of the total water usage. Water—saving valve that can select the amount of water for cleaning toilet
bowl can be reduced expenditure. After installing water—-saving valve, analysed the economic
effects. Water—-saving valves compared with flush valves, and researched the amount of water
usage. Then analyzed for the economic effects. Water-saving valve was used 5.6 /¢ /time for
cleaning toilet bowl. In contrast, flush valve was consumed 84 /¢ /time. Water-saving valve’s
water—saving rate was 33.3%. The initial payback period for Water-saving valve was 459.5 days.
By a small investment in water saving valve, the economic benefits can be obtained.

Key words: Building energy (&l A]), Water resource(5=#+), Water-saving valve(Z 1),
Payback period method(FAHH] 8] 471 7HH), Economic evaluation(7d A/ 3 7})
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Table 1 Water usage data@)
(unit : One hundred million m’/year)

Year 1990 1994 1998 2003

Total amount

of water 1,267 1,267 1,276 1,240
resources
Total 249 301 331 337
consumption
Living 42 62 72 76
Industry 24 26 29 26
Agriculture 147 149 158 160
Maintenance 36 64 71 75
90 -
$T es
sz
:% % 80
g6
g E 75
70

2008 2009 2010
(unit: Year)

Fig. 1 Total cost of water usage in university.
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Fig. 2 Changes in water consumption in

university.

Table 2 Water—-saving devices for toilet bowl

cleaning

Water-saving | Water—-saving | Water-saving
toilet bowl parts valve
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Fig. 3 A diagram of water-saving valve.

Table 3 University overview

Location Dobong-gu, Seoul
Gross Building Area 99,856 m’
Annual water usage 68,885 m’
Water consumption per 11 m/year
person
Gross Building 3323
Area
Target 1 :
Building Building Area 1,255 m
Numbgr of Bl ~3F
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Fig. 4 A water—-saving valve and a digital

flow meter and the counter device.

Table 4 Specifications for a digital flow meter
Model 01N31LM

Unit of measure Liter
Typical accuracy +2.5%
Operating temperature -10 to +54TC

Design type Turbine
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Table 5 Experimental results : the number
of times used

the number of times used

Total Daily average
Flush Valve 617 83.14
Water-saving 502 7171
Valve
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Table 6 Experimental results : the quantity
used

Quantity used(unit : ¢ )

Daily
average

5185.01  740.72 8.40

Total Average

Flush Valve

Water-saving
Valve

2,81810  402.59 5.61

10 H

8
6 4
4 4
2
0 T 1

Flush Valve

water consumption (unit : {/time)

Water-saving Valve

Fig. 5 Average water consumption.
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Brochure Experiment

Fig. 6 Percentage of water-saving.
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Table 7 Economic evaluation

Unit Results
Flush Valve ¢ /day 671.45

Water W -
usage Aer=saving ;v 44854
Valve
Unit price of water Won/ ¢ 1.284
Flush Valve Won/day 862.14
Water W —
rates V' ALTTSAVING o g0 57593
Valve
Intial Cost Won/EA 132,000
Payback Period day 461.18

Table 8 The effect of the cost reduction

Unit Results
m' 68,885
Won 88,457,290

Annual water usage

Annual water usage for m 18,599
toilet bowl cleaning Won 23,383,468
m’ 6,175

Annual water saving
Won 7,928,531
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