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ABSTRACT KEYW ORD
Purpose: It was analyzed in this study what measures were applied to promote the water cycle to build fﬁ?é AS
ecological architecture. Based on this results, it would be to suggest what items should be supplemented in EE%*
addition to the use of rainwater to secure water circulation in ecological construction. This aims to analyze I;II %(‘)_lg
how relevant the these guidelines are to the status of the facilities, and how effective the rainwater facility is £t HEZ22|

in the water cycle. Method: The regulations and guidelines related to green city and green building

certification were analyzed, and the application status of 251 rainwater use facilities in Korea was analyzed.
In addition, it was reviewed that the water circulation-related evaluation items on DGNB which is a
sustainable architecture evaluation system in Germany, and it was analyzed the cases of realization of them in
architectural architecture. Result: In conclusion, the method of promoting water circulation in ecological

green building certification

water cycle

ecological architecture

Rainwater harvesting

Integrated Rainwater Management

construction is not only to use rainwater in terms of water conservation but also to induce more integrated

rainwater evaporation, infiltration, storage. This protects the groundwater, effectively uses water and reduces

the load on sewer pipes.
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Perfect

score
20.0
20.0
10.0
15.0
10.0
5.0
2.5

10.0
2.5
2.5
2.5

4
4
2
3
2
1

Weight
0.5

2
0.5
0.5
0.5

Score
1.0~5.0
1.0~5.0
1.0~5.0
1.0~5.0
0.3~5.0
1.0~5.0
3.0~5.0

1.0~5.0
1.0~5.0
1.0~5.0
1.0~5.0
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Evaluation index
Area of Green (Ratio)
Biotop Area Ratio
Natural Ground Area
Ratio
Proximity between
work and residence
Activating public
transportation
Activating bicycle use
Green public
transportation

Eco-Friendly building
certification
Renewable Energy
Using
Rainwater utilization
Graywater utilization
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absorption
(50)
Carbon
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Carbohydrate

Table 2. Calculation of Green City Score

UtH(Table 2.).
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Contents

use,

rainwater

infiltration and detention facilities

separate
Promotion and Support of Water

« In accordance with the Act on the
Reuse, Rainwater utilization facility

« Set up the capacity of the storage in

0.02~

0.015] 0.02

0.01{ 0.015

0.0075
0.01

the development planning stage and
+ Score according to reservoir capacity
C(m’): Storage tank capacity per land

infiltration

rainwater
and detention facilities

accordance with the Natural Disaster
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Table 1. Contents of Water Circulation for development a Green City

1 QitH(Table 1.).
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Table 4. Evaluation Items of Environment Field(ENV)

Criteria Group Criteria Name
Effects on Global | ENVI.1 Life Cycle Assessment of the building
an{i Local ENV1.2 risks to the local environment
Environment
(ENV1) ENVL.3 Responsible resource recovery

ENV2.2 drinking water requirements and waste
water volumes

ENV2.3 Land use
ENV2.4 Biodiversity at the site

Rerource Receipt
and Waste
(ENV2)
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Table 5. Drinking Water Requirements and Waste Waste(ENV2.2)

No. Indicator Points

1. Outdoor facilities
1.1 Irrigation and retention
+ An irrigation of the outdoor facilities with drinking
water is structurally not provided
+ The outdoor facilities contain devices for throttling / +2.5
retention of rainwater

max. 5+2.5

2. Integration into the neighborhood infrastructure
2.1 integration
+The type of rain and sanitation is geared to the 5
existing infrastructure in the surrounding area and uses
all the possibilities for separation, reduction, etc.
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Fig. 2. Rainwater Management Facilities in Germany
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Table 6. Frequency analysis of rainwater utilization facilities by
building use type

Building use Frequency % Pg:f_:gr: C';)T;l:ltlitve
Public building 29 11.6 11.6 11.6
school 67 26.7 26.9 38.6
Apartment 90 359 36.1 74.7
House 1 0.4 0.4 75.1
Effective factory 4 1.6 1.6 76.7
value -
Commercial
business 39 15.5 15.7 92.4
building
Sports building 19 7.6 7.6 100.0
Sub Total 249 99.2 100.0
Lk System 2 0.8
value
Total 251 100.0
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Table 7. Purpose of use of Rainwater in Rainwater Storage
® Effective | Cumulative
Purpose of Use Frequency % percent percent
Landscaping 128 | 510| 895 89.5
Effective J
value Toilet Flushing 15 6.0 10.5 100.0
Sub Total 143 57.0 100.0
Missi
1S5S System 108 43.0
value
Total 251 100.0

4
o] s
2% 4 9tk

Table 8. Proportion of water use by domestic use in Korea

Division Drinkwater supply available Rainwater
(65.6%) available (34.4%)
Usage Laundry | Bath Drinking | Toilet | Cleaning | Total
% 20.1 26.2 19.3 27.1 7.2 100
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Table 9. Frequency by buildings use Type where rainwater is
used for toilet

Building use Frequency % Cl;:::cl::tve
Public building 0 0 0
School 7 46.6 46.6
Apartment 1 6.7 53.3
Toilet House 0 0 533
Slusbiig Factory 0 0 533
Commercial
business building > 34 86.7
Sports building 2 133 100.0
Total 15 100.0
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Table 10. Ratio of storage tank capacity in rainwater utilization ol dzlstg o, 1 tt2 07 st AT W AAAA, F-FHAL Al
facilities SAA, FEFE 02 HeYT o] = 51 Q15T EXjo)§
Ratio of storage tank (Rst) Frequenc Witetve | Gmlh e W o] stk 1AL L= ZEl ZF oro] A3 i=e)

g qUENEY | percent percent A9 g AS TETHAA 71 ol J-83 Aol Wl e g
Rst <=0.05 109 60.6 60.6 Atz E,
Effective | 0.05< Rst <=0.1 36 20.0 80.6 " _ }
= 120]Q Q-2 B s Ay Zko|l 2 A Wl P AQ A
value Rst > 0.1 35 194 100.0 E”‘H, /\EV]O oEa 1."1?1' E“’}, 90%7]’0 ]—l—o x»o—j—o—l‘
Sub Total 180 100.0 B AR AL B AN She 2 oF 10% 3Tt £33 3P4
Mising | Sub Tota g BEE UES o8 Qi AFHE T E Lt oF 50%5 A
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Table 11. Construction cost of Rainwater Harvesting System by A, /\_E 18 _] 2 A _1011 el :1 ekl o
Building Use Type 2t BEo A A4 9 Ztol= glov, B Aret AlsAl T = HE
A A3 o o5} = 10 0 urASE 2 0] o]
Building use ean Frequency plancar] Min.(won)| Max.(won) oG ARl ol gt Apol7t Ala& AR 4 AT
value(won) deviation
bfL)llllll:illlrfg 1,119,072 15 1596546.899 | 83,067 6,183,333 Table 12. Multiple Comparison Analysis of Construction Cost of
School 970,000 | 12 | 489366264 | 166,667 | 2,000,000 Rainwater Use Facilities by Building Use
Apartment | 621,964 23 738530.369 | 67,659 | 2,900,000 (T) Building| (J) Building use Mean Standardization | Significance
Commercial use difference(I-J) error probability
busi 434,276 9 260699.829 | 110,063 840,860
Building : : : School 148971493 | 342975238 | 665
S Apartment 497107.369 | 293899.866 095
ol 390,277 15 481654447 | 14907 | 1,673,684 _
Building Public Commercial
Total 709,393 74 905299.716 | 14,907 | 6,183,333 building | business Building | 084793978 | 373384.146 071
- - _ - Adi *
AR AZE 9Fdz ZAo] BFZHe 9 oju|2 zhx] B}, Sports Building | 728794.736 323360.155 027
Ot ASE FFE FAH] #olof ofmet IA 7} L7 B4 Public building | -148971.493 | 342975238 665
stath. A4 JHdEE AS5E Sl wet FA o] o)zt gl Apartment 348135.876 | 315352.746 273
OEHZJ;-I_L‘?__HB“_]-ﬂ’V 00_6_,']-E =0.1342 x Oo/\fa hool .
d7dstal st A, £ =P 0.13424 frofeE Schoo puoommerelal | 535824486 | 390494486 | 174
=0.0550t IBZ AR QY, A5E§ Lol uet B AA]H] ¢
o] zto|7} gick Weksh 4 Qlct, Sports Building | 579823244 | 342975238 095
o} 7y AZB 0370 ZH|y BEAAY = 3] . .
o, 7 A% fE2e] vl 2 E ] HEY, 33 EA Public building | -497107.369 | 293899.866 095
O XA 710] HI R o] 2 AJA A z]H]7}90] ©.0]6) zFo 0] 0 o u}
A AR Qe g A1 AAHIREE frolst Aot Slas School 348135876 | 315352.746 273
A% 8tk &, f9THE p=0.0272A4 F24F «=0.055E} Apartment | Commercial
Zong FFRA} ASA AT B Al 2ol7} Qo business Buiding | 1705010 | SHFS2LL 7%
SlE A
B 4 Qrh(Table 12.). Sports Building | 231687.368 | 293809.866 | 433
A SAE L T AA8Te] 295 EF TAEP} ALI= A Public buildi 684795978 | 373384.146 071
= _ uplic ouilding B . . .
o] dutdolrt. o] g ZAR E uff A KA ol A FAH]7F {2 A e o] VTR RV s
= = Building - - -
8|7} A& AR R ] 9 IALH] 7} bl AFAlS = 7]EF
duP7t 2857 ek STt A etk A2 FAY Sports Building | 43998.758 373384.146 907
Hfol o}
Public building | -728794.736* | 323360.155 027
A School 579823244 | 342975238 095
3.3. &4 Sports
Building Apartment 231687368 | 293899.866 433
=] T Hlole 2™ A1 H A=-o] HlZo]- A AgAt -
Commercial | 43908958 | 373384.146 907
2E BN A9 oo} At business Building ’ ) )
AR AZE GHEHEE F5FHA HEO| AL 7P T * Mean difference is significant at 0.05 level
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