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Ar2 598 F7iek AF5de Certified (40~49%), Silver (50~59
), Gold(60~7974), Platinum (807 oJ’h) o2 /4 €tk LEED 20099]
FAEgE 9 A5 i oie U8 <3 3.3> FE sl

¥ 3.3> LEEDY] 7132 9l ujg

Bk 5 37k g IE
B8, A AN, 7)E AR FA 2 A, dFa
Sustainable Sites | T o], FAW J& Hi3h W #e, dHEAE 7| 26(24%)
)\}\]7]7] 9% 74 W 9 izl W 7Aa
Water Efficiency AEF a84 ALE, galFel A e, AR 10(9%)
Energy and oﬂLﬂXl sl AAS, AYAIA A, FAAR] AV | o o0
Atmosphere A, &0, AA deol ust 54 U HF
Materials and AEe] AAE, FAE e, Ade AAE, ATE,
aterials an Ao 2] Abvl, ARG AFEe Ame AFgolR A | 14(13%)
Resources el polela o) BAlAkg o
I CO2 REUHH, 37|as, AlegdAdas Ausrd #
ndoor Zoi, odgd AEAA, AY ey 4 odzd
Env1.ronmenta1 2ol o), s Aolben. AA WA, JAMF 15(14%)
Quality A oFEh g
'Innova.tion E]X}?liﬂ @'}1\1)\6]’ LEED ;‘(i?\:':)\é 6(5%)
in Design
Regional Priority | 3@ Ao 2= 4 A<l vz}l a1y 4(3%)
Total 110 #
e 8 7l

37) Charles J. Kibert, Sustainable Construction, John Wiley & Sons, Inc., 2005
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o

(2) LEED®] %7419l %7}8-5 o] Jb

J|m

4 g

LEED 2009(v.3)9 Fx¢ &4 H7ES AR, <E 3.4>9
UERd A3} o] o]Ade] vH (v2.2) ol Hla] viFEoe] 54 108 &, 1
o] 2% SVl ol o]l AEA F71HE Sl

<% 3.4> LEED 2009 Water Efficiency?] W¥EA}gt

LEED 2009 Checklist LEED 2009 v 2.2 W 11
Water Efficiency 10 Points 5 Points -
Water Use Reduction : . 5,
Prereq 1 20% Reduction Required N/A AlF37F
Credit 1 Reduce by 50% 2 1 Hl} 7 )
© Water
Efficiency No POFabI? Use or 2 1 ufj 4 W 3}
Landscaping No Irrigation
Credit 2 InnovatlveAWastewater 9 1 W 9 3
Technologies
i A 5}
Credit 3 | 30% Reduction 2 1 71%7} 3}
© Water 20%—30%
Use 35% Reduction 1 N/A A tF7F
Reduction . 71E7}3}:
40% Reduction 1 1 30%—40%

Water Efficiency (¢]3F WE) 9] Prerequisite 128 A%, & AR @7
F719 2080 O @S Hibs RxE A9 AVITE A &St

e AAR dvh AFAL TR AR EH A2 ®7], A, AR 2
o Aad 59 M= &3 At - TEAYAE AA Ths st

FTAAG S gt & 4vlE AAsteE FRIH ol 2.2H A= gl
‘]

ff rlo

WE®| Credit 19 4%, 5 - 3544 97 3% ol $4 A
g8 F 449 2485 A4% FuAT 24T 5 Ak = Ao A
A Sgere ASEs Aolth 2484 AT HEAZ 2AT F
5% 95 FFAAEE AAE TRl

WE?] Credit 29 4%, ZdEelA 2= 2 - vl wEF3st 50% 4
Fe ST St A5E O AW AeEe L 95 FrAAA ¢
ke ARse Aowm wokg VT S5 F5 2 B A%
shaAelo] Wew Ase) F& 50% WaAAt A4S B5d 5 vt
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-, vl A= 1992 Energy Poicy Act®] ]
2o 7% & A}%%koﬂ/«i 30%, 35%, 40% 723t
o] AbgEke] A9} SAAl W) Ad,

__,Z_
AR W K A 55 18ste] AAksi
322 9= BREEAMY FA¥ & 7} ¥y

(1) BREEAM(Building Research  Establishment’s Environmental
Assessment Method)9] 7l &

of
H

o] BREEAM2 MAl H%x9 7AHE IHGTH7} A A0 ZA ¢
=

e, wgdE, A5, 1, <

1

2, ooy oox o
& oro o oo

= b

dow Hrlkstw dEel A2 FeiAdE
100802 Fr7IAEEE A2 o wgds Foste]
oty HAl 7lEE 20119 /MAR AS=ZA 9/ Hrhok, 67719
BrEES Ve ® des HUe ¥, ¥7bed = Outstanding (=85
), Excellent(=70%), Very Good(=55%), Good(=45%), Pass(=30
), Unclassified(<30) 2.2 ¢1Z3t1 Qrb38) <¥E 3.5> Hrig=E o
VeAE Aed Zolth

<% 3.5> BREEAMS] H7}ats 9l 7434

F7t &5 337} & 752
Management Ay, AdAAE AE 9D giR9] ZpA e gt AdY ) w1t 12
Health & Wellbeing | 7], Fal &2, %31, @7@%5, S 15
Energy AqYA ¥ U As, &S FH| 2 AT, 19
Transport s <849 AHA o) § 8
Water T Aok 6
Materials A A o] AHARE 12.5
Waste 1487 w7 & 7.5
Land Use & Ecology | tiA 9 AAHE? o9 % tiAol 4, AR Z s, Aefd g 10
Pollution i A FAAARsHE i ET YAl fE8A 10
Total 100
Innovation (additional) 10

38) BREEAM, New Construction Technical Guide ISSUE, 2011
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=

(2) BREEAM 2011¢] 214 7}aH5e] E4 2 w7} uhy

A

BREEAM 2008°] 4]+ Water consumption®] thj3t o] =7 H|FA
Fe) (AHEA, A, g o] did] R AW, BREEAM 201164 = RE

AES Aoz FE gt BREEAM 200894  ‘Water monitoring’
g BREEAM 20114 wiz 139 5 F¥oz A=l

BREEAM 2011°¢|4:= BREEAM 2008¢] ‘Water 3" #+ ‘Water 4’

g=o]l Eoty]ol  ‘Water 3 ©] F7HEAL, BREEAM 20089]
‘Water 5 Water recycling’ ¥ ‘Water 6 Irrigation systems 7} &

el Water 67 ©] F7F HUth oFl <& 3.6>2 BREEAMS] 717l
£ 549 BAgE AT Feld Qo

<% 3.6> BREEAMY| 429 H7}areo] wlEAlat

BREEAM UK 2008 ver.39) BREEAM N.C UK 2011 ver.40
H HAax
s hgs |ag | E [ SN wres wa | gz
Sk Sl
Water | Water ‘ A v Water | Water . 5 Y
1 consumption 1 consumption
Water | Water 1 v Water | Water 1 Y
2 meter 2 monitoring (1)
Water | Major leak Water leak
. 1 N .
3 detection Water | detection
- 2 N
Water | Sanitary supply N/A N 3 and
4 shut off prevention
Water | Water 1 N
5 recycling Water | Water efficient 1 N
Water | Irrigation 1 N 4 equipment
6 systems

BREEAMXZZ2 18X = o AMEES Fallsr dshes &S B7)
ko] AH]E Fo|EFE skal Qlth4D
Water 1 Water consumption<, &8 A7) & AALE A]JAHE

= AH8-3Fo] potable water?] 4B A4S Frhekes 5ol Water

39) BREEAM Multi-Residential 2008

40) BREEAM 2011 New Construction Technical Guide

A1) WA, ART, ol5%, AR AFE AFAE vlwEA AT, FFVRAAN =2 3
A 3%, 2009
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291 Water monitoring< A S 4H] FE|E EYEHY o] & AH|E
o FAE AZTE F =T #HYst= HUFEHolth. Water 32 Water
leak detection and prevention< F% vl AWsta, FAAS FE T

Aleted, 12 Qg dFe ﬂi%}_‘i% dhs @HolH, Water 49 Water
S

159 97T olgal BiHA

ON
_|_4
o2,
1o
il

efficient equipment:= @R

B 2 Eo|E% st FEolth

323 ¥ ¥ CASBEES FAY H&E H7 WY

(1) CASBEE(Comprehensive  Assessment  System  for  Built
Environment Efficiency)®] 718

B ol=A T ¢ GBToolS 7|¥lo = 7¥l CASBEE
e FARAE W HFA AEE UToAY, AAAE
=&, 7EAE, AdsdE, 44, A, d5FES giydo=

CASBEE-PD, CASBEE-NC, CASBEE-EB, CASBEE-RNOSZ -#3&}o]
B 7Fe

8
2 Bbeh 3

B7EFES GE 3.7 A A" 270 23 6709 ARFEoR
ool o, AFFEEE 61700t HIFEE] HEA7E A H

A sto] AlAtet BEE (Building Environmental
Efficiency) 2 =9 &34 s= B7Feth. BEES 7HIdE2 d=9 44
oL, ol A, A5, FA 249 $hAo] 3o st Hd=e] WA
A5 (Q AW 73, ’\1 | Ea e EHER e

off ofo

42) e 72 A, E45 9 o, TR wes AS7bed 194 A5, 7189, 2010
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<X 3.7> CASBEE® #H7}8= 4 &

ST i

Q-1 AAY FadAlelA 4 34, 9 4, & 4 7 ZFe AUEE 45

Indoor Hrt e FE. olgst AeEL JhE, #E, EUEHES J3 AAaEES 3

Environment |74 %2 /MAE& §Jst =g oz 7}

Q-2 A& AMEAE flst AulA As B7be AE QF AR EFe TS

Quality of A 7Edd Ry AES AV H49 AER fAS] fst Fo

Service 7154, UEA, A, dsAaT A 5o ARgrigEo g LR

Q-3

Outdoor 2] Ae] A FA F99 &9 349 F4 Hdes Bk AEEAY

Environment |[RA3} F&, Z#e] wie], A9 A4 wig 59 AFTEor 74

on site

LR-1 ALY *Yor opHE duyA Fete AE HHOR sty HUb AEF

Energy 3, AUAALE, AuAAEHS 58§ E54 $9oz

LR-2 AE9] glo] X Afo]F oA ARt AL ANE Fola, AE U] AYiuE

Resource and |2l&jo}7]¥H &= B4 53515 H7F & A (Water Resources), @2 5”3-‘7'—3} A

Materials % (Materials of Low Environmental Load) 59 AlF#d50z &,

LR-3 i_r;q o] 873 FW x| o AEFE uXE FARS PAES 2o
. sk H7h ‘Eﬁ} r"]"ﬂ"1 AL e 94 adE Folv W T=AAA

gff_'SIte AR 3 Fake dorlE AY 7]”“]“ HE 35 Az, J5-A48, &

avironment | “sal g 5o wehg goli ok T

G &

ofbg] A& o]&3ste] S(Excellent (BEE=3)), A(Very

Good (3>BEE=1.5)), B+(Good (1.5>BEE=1.0)), B-—(Fairly Poor
(1.0>BEE=0.5)), C(Poor (0.5<BEE)) 571¢] S3o =2 %7}t

D52 BFELANT(Q)_ 25x(5Q—1) .
BEE= Nzmosivadwatl) mx6G-sip) 0ol

(2) CASBEE®] x4+l H71g&o £ 9 H7} Wiy

CASBEE¥]

A Bk R S Qb L(AFEY #4%eh A7A)

2o AFgAELE <3 3.8>9 Pt
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<X 3.8> CASBEE? ‘A&EQ stA¥s A7 F

LR. I&E9 A4 Fst A3

(Reduction of Building Environmental Loading)

LR—2 A4 - A4 (Resource and Materials)

1. 74 Bs

1.1 A<+

1.2 5], 7l Aol

1.2.1 §Fo] A A =3l {-+
1.2.2 vl Alo) & Al =975

i

30

FAAFRE AE, SFelg, Faolg o 8l B
LoAmd] gA® g FFAue dekgyel o
gutetsl R A2 BAGESIE Ao urEel A

g Sol TAH olge] nd T
L

o

ol

<% 3.9> ‘AF g5 A U|E

ZE 3H oA sty AR, HAER, £ ¥4, 38 o gE FX
Level 1 A5 A2E S

Level 2 GlE AFEE gl

Level 3 To FEo deilE X

Level 4 AeB el 8 d4r)7] AA

Level 5 GlE AFEE gl

oL
b

of we} ofell <% 3.10>¢] wat Hrsioh

Sgolg FEE SFALE %
3 o)g’ Wmo Bk /)7

S
v
o —{6
9

E oA sy, A, HAEH, E ¥, 38 olgE FX
Level 1 GllEd A gl8)

Level 2 GElEd A gl8)

Level 3 TTAHE A2 Gl

Level 4 FTE A

Level 5 G-TAE RIES Aok 20%°178 AL

‘TTolg’ & AY, AR S wel ot <3& 311> wet 3
Zhstt}, "ok, F4E AFESHEA Sk E Al EsteE An7F AAE A
I AEE Levelb® H7hH T
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<ABSTRACT>

A Study on the Methodology of Water Saving
in Multi—Family Residential Buildings

Cho, Su Hyun
Major in Architectural Environment & System
Department of Architecture

The graduate school of Chung—Ang University

Recently, climate change caused by global warming and change of
water consumption pattern following population growth bring world
attention to the problem of water shortages. In South Korea which has
already been classified as a water shortage country, saving water
resources and securing usable water in residential buildings known for
using a great quantity of water are directly linked with tackling the
nationwide water shortage issue. Therefore, it is essential for residents
to change their perception of the problem and voluntarily participate in
saving water resources.

Accordingly, in this research I examined how the saving factors
for water resources are applied to multi—family residential buildings in
practice and in which way water resources efficiency is evaluated
when obtaining the certification, through theoretical analysis on the
domestic and overseas Green Building Certification Criteria(GBCC),

based on multi—family residential buildings in a bid to reduce the

Keywords : Multi—family Residential Buildings, Water Saving, Water Use

Calculation, Water Supply, Rainwater Harvesting, Gray Water
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environmental load caused by indoor water use. As a result of seeking
ways to improve the limitation of water resources evaluation in the
domestic GBCC, I suggested a calculation program which evaluates the

items of water resources in more objective and quantitative way.
The results of this study are summarized like below.

(1) In the case of the calculation method of water supply which is
typically used, the design capacity has been set larger than the
amount of practical water use. Due to the fact, I decided that the
calculation of water supply is required, based on the data adequate
for the real circumstances and devised the formula for the standard
amount of water use: y:431.11n(:1:')—1278, which uses actual
measurement data of water supply according to the dwelling exclusive

area(m’), based on documentary survey.

(2) As a result of comparing the evaluation methods of water
resources items in the domestic and overseas GBCC, the certification
criterion of water resources evaluation items in the domestic one
were not clear. At this point, I found that there was the limitation

that it cannot objectively calculate the amount of water use.

(3) In this study, I proposed a program which is able to simply
evaluate the amount of water use and saving, the effect on the
environmental load in buildings. By using the program, as a result of
calculating the amount of water saving and CO. emission reduction in
a standard modelling apartment building, annual water usage reduction
was 8,952,306 £, or 35.85%, which means that annual greenhouse gas
emission reduction was 1,661kg—CO, in the case of applying the
maximum water saving effect of water saving facilities and devices.

When using rain and gray water, we can decrease 890,964 £ of water
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resources per year and 308.34kg—CO., of greenhouse gas emissions.
The amount of greenhouse gas reduction by using the water saving
method has proved to be 1,956.78kg—CO, on a yearly basis.

(4) Since the data on CO, emission reduction in the program are a
simple calculation using CO, emission factor, without consideration of
all relevant matters in facility systems, we can use them just as
reference materials on the effect of the environmental load arising

from buildings.

In this study, in order to handle the problem of water shortages
in the future, I proposed the calculation program of the amount of
water use, which quantitatively calculates the amount of water used in
real life and contributes to effectively managing water resources, by
using the water saving method.

As a complementary measure to this program, we need to
systematically manage the program through standardization and ranking
system of the current water saving devices’ amount and efficiency, in
a bid to improve the accuracy of input data. By using the measure, we
also need to expand the program toward sufficiently considering
users’ water consumption patterns. Additionally, if there are enough
data on water treatment equipment in buildings, we can precisely
calculate the usable amount of used recycling water and the effect of
the environmental load according to the building size.

Finally, I hope that afterwards the program will develop to
calculate the amount of water use in not only multi—family residential

buildings, but also others.

_78_



