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Al o] MZFA] AN DAL A [l ZA A A 2 2] 5] (International
Council for Local Environmental Initiative, ICELD) ¢ 7]& 7/fg o2 =
Hol AHA ALS st AHEEI glom, =A|3EF317] 7 (International
Standard Organization, 1SO)2] #%7}sA (Sustainability) 2] 7] 7d o
2 AgEo] Abgstal Qlrh. Fst o] Jide AR AA, HE, dnk 7]
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(2) A&7 e s
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4 \ Economic
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Social
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and the public, Sydney : The Federation Press

29) Pearce. D.W., Markandya. A. & Barbier, E.B. (1989), Blueprint for a green economy.
London : Earthscan
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st A= A2 7] FAA] A
< 2l = olEoylltt. 53]
1992¢ 69 =2ad @A MFR A3 A NS Q) (United Nations
Conference on Environment and Development, UNCED)+ A &7}s 3t
el FAAR AHE SEA7I= Al7)7F H A

i

r_ngt

A <l (United Nations)& 7z} AbslzAS Fato] A9k A}3]e] w7

152 *3‘1——1:}1]01] el = A4 2ol dfEHke 24 Folth
T B35 AAY FrHs A FAoR Kol MAFAYIF(World
Trade Orgamzatlon, WTO)E H]F3te]  AAgH 707+ (Organization
for Economic Cooperation and Development, OECD) % -f#dgt
(Europe Union, EU)< 3714l 4 A So By 252402 A
ATH I S AAAFCE AdHE &4 (7], 74, HA7E UL AAEA)
I A-ASE FAF RS A oF 2107HA] o] Gl AR HiEa gl

o]

0% W&

53 H W WS v e AAZISHsEE 2k ((United Nations
Framework Convention on Climate Change, UNFCCC)2 7]5®3}e] ¢
o=z deix Q= CO, & A & ZHo=EA, 1997d & W
Eo|A #| 3xF GAE3 S E8 wES YA (Kyoto Protocol) & &3
ok 2006 #Alobe] mlFo R AFAo] wEH T&HHS A B o F,
EGA wet F454 1(Annex 1)l sidsts o7k 201249704
CO, ME#S 1990 FFRTF H 5.2% 5ok ),

w3 20079 oA MR A 133 AT ZFME EA
2ed (49 el 229 Bali Road Map)'o]l A€lEo] 2012 &¥o] ¥
e REJYAE QAT H2e 71Fuggct] Ada A EAERE
(Post—Kyoto) A1 e] == o astict.

E 2012

EIAENE AAAE 2020—2050d¢] o2 CO, HiEH =0 thd
7] iAol Add Ao gy =], 454 2(Annex 2) I7FE EE
HAA MEEAd=e) Forl Erle & Aow ddkdEn Ad 2009 ®lvp

A ZASHAAAN DA A 152 A= F 3| = 7 F 7 (Copenhagen
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Accord) 9] AdE S8l 72
A= AL ANEEE APon, old wal ¥4 2(Annex 2) /IS
g3t 7 o] AFAGAE A

b 12

S il SR Fhtct ul= Sk B F W=
. +80% | +45%
i: -30% | —20% | —20% | —17% (_BS"AOI? (_BBAGI;) —45% | —25%
s ¢ ° 1 «p (D
;]_:LZ:— 1990 1990 1990 2005 2005 2005 2005 2005
=
Ejﬂl\_\/l—?‘: $33,400 $38,450 | $45,085 | $47,440 | $19,136 $8,395 $3,259 $1,017
2008)
BAU : 7]%A]Y2] 2 (Business As Usual)30), CI : &4 2F% (Carbon Intensity)31)
saea B0l el wuE FEAYAC g2 §UAFE T A
=8 A, 202097k4 1990 thH] °F 20% ]9 #ES AlFsta 3l
om, w=e 2005»1 vl 17%E ALt Aok FevetE Esh B
A, T3, A% 52 %24 2(Annex 2) =7 A= BAUHH] ¢ 30%= 7
gatar ok o]yt CO, W& Al ZF wokellA e st CO, W&
Pawee dold 7k dAe AARE L Aol 4FL wA Ao o
AEw, o] vl AT AAC A A AEKTbES A AA RO
AR ARE Qe Atlon S4E L ek
30) BAU( . Business as Usual) @ & :} A5 3—13}?(] s Higd Zo=

o
31) CI(etaF ek, Carbon Intensity) : i‘ﬂﬁj Oﬂ (£ ]/\1 ‘“’/%‘El COz aokg Z YR &n|F%
T ghe Tk EV\X]OH:ﬂ' Erhe gl iAo R g@AFEe] F2 oUA] A
= AL "t} oF 5ol 2 EFY duAE 47| A HAAE dEgeR 4w
AAe AA7IAE Avlete A5 vlastd Axbe] A9t b vlg)] e ek
(TC/TOE, TC : ©&4%, TOE : A% % AHE
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2. A&7Fsd AF

(1) AE7s8 259 7id

5
=
T,
i
[d
=
oL
o
ot b

HTe dAFEore AAS wrgst FAZJA A7A @A G2 (TBL in
Architecture) & gost= Aol Zh=ro] AH7]H, A4 (U.S. Department

of Energy, U.K. Department for Environment Food and Rural Affairs,

v

American Institute of Architects, Green Building Council of Australia
)8 AT7h ettt Al ZE37] T (ISO) oM = Abstell TC5932 5
3 st AFES A&7 HHE RS (SCL)E At Al
7HA el 72 A&E7bes 152 HoE xFEsetal Jom, §9
A3t (European  Union, EU) 3%F3}7]7 (Committee European de
Normalization, CEN) 2] TC 350 Hg+ npzt7hx] 291 & Folt} w=A)
A1 ¥ 3] (American Society for Testing and Materials, ASTM)) oA +=
A&7Vt AEAd sl #st FAA(E 06/ Sub—committee E06.71)33) 5

wra g,

ojr

Az MEAIL Q= AGFsR A5 A AYAHS gt Pk,

ke

33X (Environment) : 8738319 Z+4 (Reduction of Environmental Load)
Aol QoA sAAolH HFEo] A& v = Gl gzt S
ou]gtc}, 53] 7|53l Focle] HE CO, W&, AYud 94 odE

32) (1SO) A 5B A%7FsAS et 71491980 IS0 TC59 ksl 9l
om, TC59% 7% Y ukbuilding construction) 193] = sHioll 1% 4 ERgste] gof A7,
A% 0 AFFAN Aue 24, BERA, AFTES e, A47154 53 paw ¥
919081 % Aol TE8 A9e Faeka

33) ASTM. (2005). Committee E06 on Performance of Building and Subcommittee E06.71
on Sustainability Standard Guide for General Principles of Sustainability Relative to
Buildings
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Ao WEel o3t dANetE EolaAt AFolM =

golth. wapA o= 9 sfo] A FokE oy, 3t
4, AFAA soln, ol& Fstd AF2dd}, A3}, eES ¥, HAVE
A, Al g 5o S =Y

N
30
o

ZA/d (Economic) : AAA o]&2] #E (Cost—Saving)
SES

AgelA WAk AAA ole)e ABALG (Aol gt o] Auk
ootk T A% T AFHeNA Y AAH Er AwHoR JUF 5
A= AAA & el AE LARANAY oA Aok og &)
89 7, BAAYAC] hE BRu 8O Aa, AAAE YA FAo|
WE ol &¥E Fol W] &, HACE WA BE FAH oloe
Eae, el A A oo12 ARSIl 2age] EANE
A4 gz YeldE AFAow theA g v

A (Social) : AZAH L AR 52 (Well-Being Improvement)

< 7HE He7E W Aot vl =9t A&E s okolA
Ao F Ak H/FAE ou|sitt. A A<l ‘H%Oik— el 4
=5 Y, AW, A8 A 7]o] o] EEH, o= Fo] 2

“ Al

.

A&7bed AF9 AV LR 7]Ee AFo] Fskd AAA
AFE A @A el AYlE FEolth (1Y 2.3) ZEv ‘@A) A
of whh 7)o AAAL 2 st Ao w ARG o, A4 9
Ml Fo ZetE ek £ 3 @A AEsE Al s gnt A
i, b AR o R uHdol shs Qa4 At vk

EN

S E ) —= S E

5 — Social
Global Sustainable E— Economy
Global Development Development EMN - Environmental

(2% 2.3) A%71sd A% A 23
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<E 2.2> AE7ME% Ax9 AALg
A&7 s e A% AAdT

#7374
ASoA BAyst= AR A
oAU 9 ARG ga
7150 7
CO, WlZ=e] A
ZAA
A%l AN WS 27179 FAA ]9
FFEA N o xn g gl ZAdn| g FAaE T FAZ o]
dgrSEET A% WATEF g

Ak

EEEE kL

<G 2.3> AH7FsT A5 Axdee 43
A%7bsR A% dadde %

8734

AR LA AGrerel gx
WA Axge] wE
F oy
R )
A AH 9l ik
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A% Aol WAsE F7Izre] A ol
AN eIA S AR AR g )

AHE 48

4hol A 4l wmEw gk
Al A4 P
AR 2373

_16_



(3) A&7Hsd AFY COz WiEH ALY T4

A& e A% oldzA AWAY FolA A AFHE AAE o

L e CO, MEDY Zhholth AAR ARl CO, MEDS

o] oF 30-40% AAFH= AoT WuHI glom, ol

CO. & WMESHE Rof Zol A3 ¥ FXNEA @A CO, MEFS
860THES] fukahs R ow AH L grken

gty AEANA S CO, MEF 19719FE 20043704 23] wid
2%% S7tele =2 T7HEe Eolal o AAA S Hsta v 7]¥H st
of #3 AEZF ¥ (Intergovernmental Panel on Climate Change,
IPCC) 9 CO, MlE% 1A Alvtg el w2 20300l CO, HlEZo]
A 7 dlel dlFshis oF 159 6-T B o]F Ao® W EQIh

E5Fok= CO, #AA FHAa=(potential net profit)©] o= Fofx
A FAHIL e JdAAR wiEF A5 SAsE JHIYL AA
e &A7IA FE THsA e AEEE Thed Ve Ve Ags &

AUuA&vlE A= AAel7|zE E<t
ox FotEglon, ol HAxXxm 9 AA
detA =& FAE YEbdT (2" 2.4)

y
L
)

7 GICOg-eqlyr

ONon-OECD/EIT
REIT

BOECD

WWorld total

0 —
P IS P IS P IS PP PP PAS P A
Energy supply  Transport Buildings Industry Agriculture Forestry Waste

USSACO-eq

(1% 2.4) ZF ok CO, W= &

B>

7F5

34) Metz, B., Davidson, O., Bosch, P., Dave, R. & Meyer, L.(Eds.) (2007). Climate Change
2007: Mitigation. Cambridge : Cambridge University Press.
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35) Bentivegna, V., Curwell, S., Deakin, M., Lombardi, P., Mitchell, G. & Nijkamp, P.(2002).
A vision and methodology for integrated sustainable urban development: BEQUEST.
Building Research and Information, 30(2), 83-94.

36) Boughey, J. (2000). Proceedings from Cutting Edge 2000 : Environmental valuation,
real property and sustainability. London : RICS Research Foundation.

37) Ender, C. (2008). Wind Energy Use in Germany - Status 31.12.2007, DEWI Magazine,
Vol. 32
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: SETAC Press

39) Glasson, J., Therivel, R., & Chadwi, A. (1994). Introduction to Environmental Impact

38) SETAC-Europe Working Group on Conceptually Related Programmes.

Cycle Assessment and Conceptually Related Programmes. Brussels

* Routledge
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40) Reijinders, L. & van Roekel, A. (1999) Comprehensiveness and adequacy of tools for
the environmental improvement of buildings. Journal of Cleaner Production, 7(221), 5.
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Eldl= Aol 7|24 ot ‘?L}F/Vﬂ AES A4 A7l 248 F1 e
Life—Cycle Assessment(LCA) ¥gE 7|2 o2 3l Q= AHo] tFio]
=

Life—Cycle Assessment(LCA) 8= 7E9 Aol AA HA]# <l

BT LAk Qo] AwA ey HerA e 2
HEo R F7hE v, olel @A slelell ASFwoks EAe A Ablaofe]
A ES FEES Uehda Stk LCAE 52 2 W98y, 5584, 9%
B7F 9 iAo dAE o] Folxith

olgfe] F4(inpu) > AF=Eol FAH AFALE gusAY AFAA
2 AR 5 AFEe] FUE frEe] Adan s ouske, §lE (output)
Aol 2 dAshs 22 44 dFe ekl 5 gl

7

-

e
[} m{g

of ¢ (Input) & AHA 2 AR, oUA] F2A 5] AHEO
A+ = (Output) =22 CO, ,CHy, CFC, SOy, NOx 53 Z
ole] oJalq AL mA, AFdst, A Sl TS mAA
thoolgst AP 7= FAEY S A VIE, 28a 8854335153
(Society for Environmental Toxicology and Chemisty, SETAC)Y
(Organization for Economic Cooperation and Development, OECD) o4

ANSHE BAYF WF L FRES E 5 Aok olF FRE sy, 2

= =

A A, w7, e 9 AEA, 7] SO dFHAR 2S5 AT

U= 3 3.3 #olZAbelE e T 2 SAolth

41) Baccini, P. A. (1997). City's metabolism: towards the sustainable development of urban
systems. Journal of Urban Technology, 4(2), 27-39.
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AL 9% A9H AERAETE 0 E 349 2tk AFAFEAE
o Aol A AARCR FHA Yom Z4w Ao Bl slelatn
Q- TS ALgHE BAETET delajeld FAETE P
Eeae wgon Grhshs B el FA% W AR w9
Fow ARAA0w AE o] S|t
¥ 3.4> BT
Toar AT TR BT
(Rating System) (Life Cycle Assessment Tool)
ATHENA
BREEAM BEES3.042)43)
CASBEE Eco—profile
KGBC Eco—Quantum44)45)46)
LEED EQUER
SBTool Envest
GreenCal

2. A4

M

A&7bse A5 YEYET BAS $AITYY A1RE AAE )
@

22 AN B3I AT A5 4Rk B /At
@ A AT YoRA Ad 3047 A%How LA, BIAAA
Y% A7t AR Hofolth

42) IEA. (1999). IEA-BCS Annex 31. Energy related environmental impact of buildings.
Paris: International Energy Agency.

43) Berge, B. (1995). Building materials for a sustainable development, NKB working paper
07. Helsinki : Nordic Committee for Building Standards.

44) Kortman, J., Ejwik, H., Mak, J., Anink, D. & Knapen, M. (1998). Proceedings from
Green Building Challenge 1998 : Presentation of test by architects of the LCA-based
computer tool Eco-Quantum domestic. Canada : Vauncouver

45) Lowe, F., Kortman, J. & Howad, N. (2000) Proceedings from Sustainable Building 2000
: Implementing environmental performance assessment methods: three international case
studies. Maastricht.

46) Hedriks, C. (2000). Durable and sustainable construction materials. The Netherlands:
Aeneas Technical Publishers.
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Aspects

Categories

Dimensions of
Performance

Character of
the approach

System
boundaries

Type of data
(input
and output data)

Evaluation of
results/
interpretation

Main dimension

Environmental

Economic

Social
Emphasis on procedure

Problem identification

Problem formulation

Modelling

Interpretation

Implementation

Feedback and learning
Emphasis on modelling

Flexibility in model(s) used

Defined model(s) used

Additional models used for interpretation
Spatial modelling

One geographical area(single site)

Many geographical areas(many sites)

No defined geographical areas(no defined sites)
Time modelling

Snapshot view somewhere in time

(past, present or future)

Snapshot views at

time

Whole lifetime included

(use of discounting rate)
Subject of data

Physical

Social
Nature of data

Quantitative

Qualitative
Presentation of results

intervals over a period of

systems
and economic systems

Single parameter
Few parameters
Many parameters
Purpose of additional models for evaluation
To aggregate data
To identify critical data
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47) J8sson, A. (2000). Tools and methods for environmental assessment of building
products—methodological analysis of six selected approaches. Building and Environment,
35, 223-38

48) Forsberg, A. & Malmborg, V. F. (2004). Tools for environmental assessment of the
built environment. Building and Environment 39, 223-228.
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oA F7ksk= &S EFste]l BT B8] Ay, A A4 A
Fots a7l oA slldEe W, AAAAS BAZA ade] st
W&, ARSI AlEAEe] A7 2 A () s Ad 8-S Fol X
sheEih
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Wzlsdel teld tEa gt o tehkor e rnTs o

<R 3.6> 459 AHd
%529 x-¢ (Dimensions of Performance)
T ol& A4 A3 Abel A
(Environment) (Economic) (Social)
BREEAM v - v (EQ)
. CASBEE v - v (IEQ)
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LEED v — v (IEQ)
SBTool 4 v v (IEQ)
ATHENA v — —
BEES3.0 v v -
LCA Eco—profile 4 — v (IAQ)
Tool Eco—Quantum 4 - —
Envest v v —
EQUER v - -
GreenCal 4 - -
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52) Olson, D. L., Fliedner, G. & Gurrie, K. (1995), Comparison of the REMBRANDT System
with Anaytic Hierarchy Process. European Journal of Operational Research, 82, 522-539.
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7]l A Eolof sk AE tlE 2APE A (Multi—Criteria Decision
Making ; MCDM)olgt gt} 7|+ AAA LS 1dehe 7leso S
oy Ee  FAXAo| ke wep uEAd oAFAAY (Multi—Attribute
Decision Making: MADM) 3} t&2 °JAFA 7 (Multi—Objective Decision
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53 = Rl

Rl = e
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5 A8/ 7} (Evaluation) A (Design)

53) M. W. Ellis & E. II. Mathew. (2002). Needs and trends in building and IIVAC system
desing tools, Building and Environment. 37, 461-470.

54) Lorna A., Greening, Steve Bernow. (2004) Design of coordinated energy and
environmetal polishes : use of multi-criteria decision making. Energy Polish. 32,
721-735
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Agstrz A A 4= k(A 4.6) (2] 4.7)

% QNAAEAE TAGE H40) olo)7|E3 ¥l g7 o] ERE FAl)
w H|&7]Fe] o]e)r|Ee) vlE] AL Ao wAE Aitststy] fEAE ol
o) N1EAL Agatolor @tk 2eln W A1E AL oo NF A A
$a17] slgko] 479 g 71 HAe tetel W g 71F S40 d4E 4
sfof ofelel 4 4.80] AEsto] it shatct

L mdded e
_ ij _ i 2 L Al
"ij 11 1 T . (# 4.8)
maX(_7 PR ) Y Y
ij Loj Lo
(7::1327""771;‘7:1327"'7n)
W= AbA A EA 9] SA o] Bl Z]Eo]l wWal o] Yol A2 gl

= ol 2 4.97F
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(2) 7V5A 248H

AAH o 7Fe AAA FLEE Ayt dold ERA BPYS
HESHE AL oele Yolth mekd AFEAE AT 5 Ak YRS
WS chFshY, BAL 54 9 LIS nelst] PHe Heshs
Zol FQsity. dutdo® AF BTN AFEEHAY, AEHL e
NEA AAEE et g

7hH <933 (Rank Sum Method)

o] WHelA &4 j9 TheA= the A 4.12¢)] 98] AAbEh

ot lmg 20T ) e )

N n B n(n+1) (é‘ 4'12)

k
k=1
(j:1727"'7n)

) FAHY (Rank Method)

BLIE 4 jG=L2w el AN AUYA ke BIE pieta @
A, 54 9 HEA wE B8t 2ol Aka. old BAel AEE 0-10
A, 0-1005 ¥9= A 4 QUrh.(4 4.13)

1
Ew]k
w; = ::11 ...................................................................................... (A 4.13)
ZEW
j=1lk=1
(]:1727' 771)

t}) LINMAP((LINear programming techniques for Multi—dimensional
Analysis of Preference)

of wpge iAW) FHH FHelA o147 deal poin)E 4753t
o 42U AAZ AT T A5Eo AUELE Bekol AFALHe
o)t AT Take FHANN AFAE Aets Polth o]t ALY

1o
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(linear programming model) &2 WHEA]7|HA T 2] 4,149} £}

s.t., Ew- J:kj—aztj) +2Z, >0, for(kt) £

Jj=

Zw Z xkj*xtj)=h

=1 (kt)E0
w; =0, 7=1,2,-,n
Z, =0, for(kt) € 2

o] AYANRHE Foja AL Fhwa) oA Wb EANA Tl 715

ZH 7FEH £ A5 (Weighted Least Square Method)

ArA A EA ] sl ofule} 2 Aulw yH AE TSNS AF, A
4.15% 3 & o}

[ m

lay; - ay, m w,
A= = . 1 |= DTl | e (/;] 415)

[a‘nl s gy W;I VVn

T

i=1,2,-m;j= 1,2,---,n)

qd Ae 99384 (reciprocal matrix) & EF 9 glolal, AF5A
. a;;
(reciprocal property) =, a;= al sa; = ajiﬂ A& 7HA AL QT olw b
v .

FTA= ot #2 Aekd  HZA3F Al (constrained  optimization
problem) & #oJA d& 4 Qlth. (4 4.16)

minz = :Z:l(a.,.w._wi)Q ........................................................... (Zﬂl 416)
7
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u}h) Composite Priority Method

o] WS AHPS} vPRI7IA R AlsTx2 ® Al theto]l £ ]
WE Foke] okgl 4 4.17¢0 o8 Tt E AL

kxk’ijk ................................................................................. ()_\_] 41’7)

o] W z, = Xgq x¥,hThyhO] 1L, wy = ZhTJTkhkkOIE]' o714 K& Hld

A 7E g HEJAA(scaling factor), Y hTh,hs AUzt Folil, w,

=)
+ A9 47}+5%] (Local Priority (or importance) weight) ©]t}.

UA AT AR FellA FE AL ThEA] AL AdEste] A &-st
7] M AEgom s kA e Aol Aok aeiy 449 sbE
2 EEUNE o 7 B 7l ol st AR Frbsite
AL ARG ole g, Mol wel Fash Aol dekd 5 glem
E 7FSAAR S Bk 259 F ANt v B2E Egsto] Adsitt
A AZEE TSR ANE AREAE FHA o fddte] = o] F
L3ttt

<3 411> 7FsA AAvud e vaaE

247 SR Hg9) 28] wag

AFA EEU ey | B9d | #o oy T NoDN
=93 ® ZAN u u .
k! O A ® . O
LINMAP A ] A O ®
TVEH A A ® ® A O ®
Composite Priority O O O O X

Method

AL EY O ] ® O b

55) . (1999). THIE ollARel AAEEYE A4S A% BN Axel A, 5
Heh AL
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TS E qor=s Zaos
=E 45, 82 - Gorare o280, B2t = Aol Zgtsk
Hobe el BN Bl AIZHY we JhExel MH
Aw/sEol A
1 A4 of 7= x| 9| xNE Y
=g M st A A ZAf 2o o 7| 43 sael
(REA) (=2E) (#H=) 43

4 B BEF] AS/MS AFYSY AAS FAS Ao o

D QYREA BE-He-35 ozt AAYFY AAE AT
Az}, AUA, AFAR, 4L, Aol g, HHN g, ARG 9 A9
Aol o2& BrhgHo] mEH e,

3) FYES FESEE YoM B PAL AHgEE A
CHIE AR W e e HEA e el Bad 2
J )
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s, & Wty Y| FEOL ST EEIL [ HoLHS] - S2E e, AlZA we x|, Zuel gt
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A A (RER) BAHE B E) 2d(@HE) SHEel d¥
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ofl L4 x| (+)x XHAJ*F (+)7] A =He e (s Ab EN
(XA A =S BETREREIEE
(%Om” - (+) 5%l 22 A
(+)7] ERxEAY (H)RLR) A Z Al oo
S solsl= XA -
A B (NFEQUIEIRIA MAtAl | Eelms A mo| s
solEs ZEAN  (HEYIE
(+)H |2 e
y AL EAIE
s (NBA B sxa  [(DEHENE o
e xhel solsl xi EER (A 2 2 AL
(M A2l = X2 = ToE SRk
ENFE
=7 (+)Af 2d|
N = | Q E1
N =% REE]
;P HlE (+)71EHl S Sustainable
= (-)elMElE Architecture
2 ofl L4 X|H| & Index
. el (+)7h28l 2
4 HlE x 2
< 2o (+)® 78] 8 Eo
- 418 ()atstaE bl 8
stzu| 2
(+)CO2 uj &8 8
EEN E3
CIE
2y | AbalH Az 2 E4
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48 gyez - Hi
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Al 9|5t H2

_65_



A5 AE7bss AF 487 B 75

AlA7IERDY 4EA

Sl A AAE wRor 4eBrinde sy fste] WA 2z
BEaold A= AR W9 2 B AAs ol A% FHE 7]

vpge b a9 519 2t

NAEE A, AR Ul ek dgsiolor sk dole Aol
e Al A9Yel 4385, Wiege 438 Wipde 2
B welth AFE BrphEel B Sud dues Mn U

Ao ﬂ—riil%—% A AT S v, FYRE 49, 2 W7

i & g o) H7pE ]
Life Cycle e AT}
Z7|FRE[E—> | Economics Cost x1iu‘3”§|il R
B EE—> Lco) HE|2 B
IHEE—> Model "_>OIMI‘ 2348 Aol

mE Qe B4

—>| Building Ml SH:
Parameters v Energy Life Cycle '31|';|7\| 2 ALEoff
SUF —> Material Assessment Ef— 2*@%“?1 = e
—> FUAHR—> Water wcay [ ETREERR x [wl] Bl
Model [ -2FF TLX|E 1]/
e i1
Health — & L5t 0] HEE /
> syp=z — =4 ex Hi
i Comfort | s apiixiol BEC
HUoET— Assessmen =
Model
Hra 0| HAE
Reference
HEo| ojH—> Bullding > -2EYE [&
A22 FBE——> Assessment [ -FMolig[ & - '
s yERH—> Model —> -3 o ALY 5
T ool H7lE D
Optimizied ;
g0l g —> guilding [—>-2AST 4 sH3
ZEo HE—> Assessment [ -TE0lE| S =1 g
MER > Model —>-ZHH G HZY

(29 5.1) A% A% AsAs} /1 Eng
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JeRES W dolert AFHL AYHE GAlth ¥ o)A
Akt Ase BE B AAAE JYREAA AT £ 9 dol
B9 ool wj§ AAr] o]F BF BFE AL % ofele Aotk et

22 (Building Information Modeling, BIM)56)

<= d9E, AAY & Bl S AAT dolHE vE ¢
AEE PRI Qo5 Y EE AFaid AHEE me dEEElN 2
L3 HolHE A4S & 9le AoR Addn

Aol et dolee YR EFo)
| Sl A5ol worw EvEd A5 -
WY BIME FAst] o) F Agshe Zlo] Basteh

2 AT JEREY A ¢ = AEst Aow ddHE AEA
243 (BIM)2 Martin Fischer (Stanford Univ.)58) 7} 7138t s A
ZA ulzro|q HT FAAoR wuy AFSAA 2 oAEe Al ERA
(Uniformat (2007)) ol 4 FFHR, 7149 £A4E 749 (Coding) 3t
st WAS 9eta Qv ol 7€ FHO] AN W A8 H

o RO dgdel Holu ATdart ZidiE s A9lolth

o
W
K

T8y @A Martin Fischer (Stanford Univ.) 9] AEAR R YUY X7
Ao Agslels WA gorg B Ao QYR EY AEsH) =
A E = dolHE ERFste &Y ¥ Ve £5A97 2o A
gA 2 AT s HPRER] des QA dEREl d=g A
47 st o

ote]l 1% 5.2 Uniformat®d AWA SFGA7FA] YERY 9loH,

56) (Builidng Information Modeling, BIM)olg+ AES e AlEolgles Hde
2 HTste] deel FYHe BE AGAEFEY ARE Rdgss AgoR FoE gl
57) See, R. (2007). Building Information Models and Models Views, JBIM-Fall (Publication,
NBIMS). pp20-25

58) Peterson, F. & Fischer, M. (2009). Case Study : Scope-Cost-Time Integrated Model
with Work Breakdown Structure, Retrieved from http://www-leland.stanford.edu/group/
CIFE/online.publications/WP115.pdf
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Uniformat®] #FAA7F &8 5744 (Working Breakdown Structure,

H
WBS)Z WAH ¥ A vgFust aYEs 2ZEgole] gwo] v
vpale,

LEVEL1 LEVEL 2 LEVEL 3
Major Group Elements Group Elements Individual Elements

A1010 Standard Foundation  Ja—
A1020 Special Foundation R —
A1030 Slab on Grade Emm—

A10 Foundations

A, Substructure < AZ010 Basement Excavation _
A20 Basement Construction T T ,

The first step in
intagrating the prodoct
maodzl cost model 3nd

s B10 Superstructure I— process mode! = 3
. g product model with
layers codified using a
= = WS
. B. Shell - B20 Exterior Closure  — T the st each Wod(
Scope-Cost-Time J
Integrated Model Com;:_letency
with WES 830 Raofing 1 Set
i
This view of the cost model
shows copying the product
SRR
Y ¢ interiors {5| c2o staircases

€30 interior Finishes

presenen L EEereeas
57k
sk

(1% 5.2) Uniformat #F°l &3t BIM AE AA
(T2 BIM FHAAAHEH S Standford integrated modeling ®HH )
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A 3 A BAEEY 75

1. A )3AFd3EH 7} (Life Cycle Analysis, LCA)

=

HE282M (Inventory  Analysis),

(Interpretation) o] 4 &

a9 5.3% Zrh

HE2 =H, 85
AZAFE

|

BIM

|

HAS AHgs =M

AT

_______________________

SRR
(EHIALE) 5

&3 A

&5 (Impact
Aol o]

Assessment),

o)zt

25

% elol 7

IR0 M2 B/C 2 BMCCs S0 M
B/C M-EA| BMCCsO| CHS: SHHAEE M E Database A2
HHHE9 7|‘5Eﬂ4 “’53 8

2k

(RAHOY CHA AT, 24 Ewﬂ

d8of TAHE B2/
ZHAE 2HTE U AM2EEH 43
BMCCs Database — 445 EX|(EPD)
Operation Use — 8 0f 4 X5} 44 (BEA)
Waste Treatment — Recycle / Reuse

ATE7IS S HESO FTE £
GWP || ODP | EUP || AP |I - 5
ZaHsHA)
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(1) 2% 2 49 473

A=e] Aol ﬂﬁ"é?‘é‘ﬂéﬂ% 53 AAe ot ‘AAHE(Whole
Building)'®] #H7Ie} ‘AEAE 2 74 24 (Building Materials Combination
and Components)’ %’%‘«] F7tE veE Y. “AAE (Whole Building) '
AES e AFoE Fsta, AES AatelA HI7kxe] dAAelE

o
Fsh= RolH, B4H Qo] & ARe] £y EFeA Brk B AT
s AR Aol 5 AR LN RS BAYTS Fo 9

For U dFolnz AREE WAAEWE) = 2Y5

‘AAAE(WB)'S H7lets Ao AAdE Frkek 4= Q= Frprdo]
THEH, 129 AabdAA HEAStE AFAE 2 A 24A(BMCCs)’
Zyzye] st 7o tisk Frhs R AAISHA] etk Al oju] A E

A RPILIRE  dFshs o] dwbHolnksy)  webd A=
(WB)" 7h= ofef 19 5.49F 22 35 Sl A€

H7to|
F= il HE0M Sdst= SEIE
HECHA
(Building t
Level) | THHE
CHa HHHEE/C E}EY
| | | | |
1 1 1 | 1
Environ- | | Environ- | | Environ- | | Environ- | | Environ- gojg
37129 ment ment ment ment ment [ _Hol=
HETHA Z2at Impact || impact || Impact || Impact Impact Z271E
Datal Data2 Data3 Datad Data5 Fr| (5Q/TC58
(Product SC14)
Level)
—— i) T T )
ol | HAZME L 249 4(BMCCs) LCA Tool ST
a2 || momas
#@oioa | | HETR 3 T4 A(BMCCs) LI Tool [7]_ssortcss)

(18 5.4) AA7E (Whole Building) 7124

A o] FAFFHARE dAAE dolgHz AL YaiM= 7le9
(Functional Unit) & A3t Aol Hasith, AEdAe 71222 7]s
e d9HEd, 32 A5 @984, AR & So] fadoH, 2

r& vy

1:u

59) Shpresa, K., Schuurmans, A. & Suzy, E.(Eds.) (2003) Life-Cyle assessment in building
and construction : a state of the Art Report, North Carolina : SETAC Press
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Tl A G9HF (m?) & 7IeHE AA e

weba] AAAE FriRdoa AlgstE dEAE W T Eﬂo]a
+ AAAE BIIEdA ARgSte Vs eelel Sl SAksfol &b,
A AANA AFEEE @9 ZF¥we], Byt £ dusgy o /\3
TEgolER o2 HAE 9 FAY  Huprdo] dolHHol AR AL&E}7]
gaidE t 2 kg/m*EOR Ao Fh TS ¥ 518 FoAFAA
7159 #Aaksolth

KE 5.1> FoAZAAY 75dY $AtE

AA | 22PE | Bd ES I3 ATA 5 g
s 2300 28.8 2 9.9 6.7 14.0 33

(kg/m?) | (kg/m® | Gkeg/M) | (kg/m? | (kg/m?) | g/ | (kg/m?)

(2) B384

b BARA % A0 87

2
0
o
==
)

1%
>

rr 2
rlr
=
=

Apel wheh gebd ¢ Qv ey dAlE

geket devk e A2 otyn dA BE dA
Holof gt} webA 2 AFelM = ARkl dE
1 9]60)61)62)63)64) 9} A A H77FsAS wked &

)

ol

o

rlr

OE

o R
X o lo

£ Mo

é\l

of
ol
i)
£
2

3
=
N
)

MEofl oy Mo
12 o
o

mlt of

i =

ox M

ol _U

;‘9: 1o

ooz
_|>~

jats2)
do o9

60) Scholten NPM, De Groot-Van Dam A. (1999). Material-related environmental profile of
a building. A prototype method. Delft, NL: TNO Bouw, a joint cooperation with [VAM
Environmental Research, W/E Consultants Duuzaam Bouwen, TNO MEP, CML, INTRON.
TNO rapport 1999-BKR-R025.

61) Krogh, H., Tillman, A. M., Hakkinen, T. & Fossdal, S. (1995). Environmental data for
building materials in the Nordic countries. Copenhagen : Norwegin Building Research
Institute

62) CIB. (1997). International Council for Research and Innovation in Building and
Construction. Buildings and the environment. Second International Conference. Paris, F:
CIB

63) Hakkinen,T. (1994). VTT research notes: Environmental impact of building materials.
Espoo, Tampere, and Oulu : VTT Building Technical Research Center

64) Mak J, Anink D. Kortman J, van Ewiijk. (1997). Eco-Quantum computer programme.
Gouda/Amsterdam, NL: W/E Consultants Sustainable Buildings/IVAM
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W) Z @AE B4 9 A2E A7

O AFEA

ASAE 9 AL BATA A dgsts S FF B, 7Sl
EolA v ASAA 9 40 dolEHo]AE ARESHE Ao A
shal itk ASFARE U 84 S AatdA el AR dHolH Mol AR =
31734 A %A (Environment Product Declaration, EPD) 7} tj3xZ o]t} o]
dolg Mol A= FHETSH| 7 (European Committee for Standardization,
CEN)E THoE 7P Adedoxr /Masa glow, FAxF37]7-(1S0) el
A A A BFYTAHR Type 3 #lWASO 14024/25)S wigo =
skal vk

A AREShE duA] 9 A e ST
F= vAA HY, A A= §R9 AdA
= )

As e gao] itk weba] wWaat giﬂr EE8hs Ao s
g dNshe AE dmeluAs)y Z2aRs ARt AMEEE BUtehe
o7 3t}

AzollM ARgE = duAs AREEEdd =t W, 3, 871, A

AN e S A 7 AAAEEE AR T el A
ol = & glom, B meoddA ALeEs AR AEoLA
X mzade vg ¥ 5.3% 2

<E 53> £ dUAA ANS Ad BF L2

eQuest | Energy—Plus | TRNSYS | ESP-r Design
—Builder

R i s e e -

O

}\Hio /\]/\Eﬂ U] o 0_]0] 3H/L—‘1

AEAA AT

> |O]O|0|O

O @) @)

@) @) @) @)
R T s M s B M O O O O

@) O O O

A A A

A8 =49 8ol A

AFE 34 WIN WIN WIN WIN WIN

O 7Vs, AT BE, X1 715

% ABAUANA T2 GFEEe el 94 2koH(Trnsys
A, Telslol AT 5 QES FAH gov, A5HA ALe Fat



0316 Noge

(71" 5.5) duAEe] 2 oluAlsia] 22159 sj2da} (A

AEE YA AZL COMEAT dalN CoMESOR AHgHT
COMEANTE 2h olux9] Fiel mebd then] 57p8, Aojiz depx)
B2 7} wjEASel od gee dolet: Srahs Zo] st e

$2gete] Aol Aoe COMEATO o Ao AR dut 9
= oAHoln, 7 AFslwel ] ARss Ary /FuaE e gra 9

delx Exsts G EATE AHESHA F
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ALoA ALE3hE COMEAIGT A g4 o} Agrrgor i
T don, AR TR A T, A, LNGZF dxgoln. t+
< T2 AR COMlEAGl Wt Folvh (3£ 5.4)

<E 54> 7} Ay FRE saviEAST
5 FAAE oA
k- + LNG
A F A A 5 0.800 (1kg/kg) 0.905 (1kg/kg) 1.055(1kg/kg)
g EA5 | 0.783(TC/TOE) | 0.837(TC/TOE) | 0.637(TC/TOE)
el Aol 7 et ARl uet mEARl gk,
Suete] 45 AGARS st A BAE wol AHgEEE o] 29l

o] 7t COMlEATE AHgshs Aol Qs & dAFolAe vepd A
g9 COMEATE At=sla = =AU A 7] 7 (International Energy
Agency, IEA)Q &AujEAFE A3 HH(2008W7]57). U X 5.5+
FEvet dgeyA el gt COLMlE Aol

i

O

<E 5.5> AYAFEof o3t ghaujEAT  (E9): COzkg/kWh)

=7} 2003 2004 2005 2006
Sk 0.8452379 0.8655495 0.8483711 0.8689996

oy
1%
2

S0P CO(TCONMER R a7 s wazd
S5 Agoo] AET BANER(TOO CO, BAASR COp BAD A
AAFUL/1DE A A gshor Bk AGane AeAE AehuF
(KWhy ol W BalZA5E A8shd Ak thee CO, MEF g Aol
o,

TOE (i %) 28] 8F » F=HH/107) » BLuEA5 « CO» 345 (44/12)- (2] 5.1)

FI B 2B BE s COHJ oA G=nwerrrrrnnnsrernnansstetenntittieititi ettt ae e (/Ll' 5.2)
FAge Agele AuelN FAL AERE HBrles Ze o] o)
= gonw Hndd $A¢ A4 AMNE EeE, FAY AL
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(3) YFEA

2 GtEde] el mE FRAAEFTFeRE FUt Ve JEAEE
7124 ¢ A5 (Emission to Air)dle AF233H(GWP, Global Warming
Potential in CO: equivalent), 2<£3531Z(0ODP, Ozone Depletion
Potential, in CFC—11 equivalent), AHJd3} (AP, Acidification Potential, in
SOsequivalent), A5 71 o, 2229 49 (Emission to Water) F3 %
3} (EUP, Eutrophication Potential, in POs or P2Os equivalent) 5-©] 1t}

AFAANGA AN A AFGSh= HolgHlo]As AFAE W 44 24 (BMCCs)
o fixAl dHolguol Al FHEFSH] - (Committee European de
Normalization, CEN)E Z=4oZ AAEE 37444 3ZA (Environment
Product Declaration, EPD) ¢ FEAHLAE 7oz A3t ot
X 5.6 frd ET3 71Tl Vet $7349 434 (EPD) & dFAE 9
el st Aoltt.

<% 5.6> 87 A A E A (Environment Product Declaration) 2] & 8kA] %

SR PIFAE 9]

Greenhouse Effect kg COq

Depletion of the ozone layer kg CFC—-11

Human toxicity kg 1,4—dichlorobenzene

Ecotoxicity, Aquatic kg 1,4—dichlorobenzene

Ecotoxicity, Terrestrial kg 1,4—dichlorobenzene

Smog kg ethylene

Acidification kg SO.

Eutrophication kg PO,

QRRATGOIN A EHE JBEAe] Bed ANl da 4he 2

T A= Xﬂfﬂ@}&— Aoz 31, FHATF 7] & (European Commission,

(4) 3

AdA= dAAE e NS Afele 586 AdEHA et

65) Van Holsteijn en Kemna BV. (2005). Methodology Study Eco-design of Energy-using
Projects, Belgium : European Commission
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(3) B4& A 71E27H8 273
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<3 5.9> A¥] Y+5dg 7]+ "l
A wa ASHRAE ASHRAE VDI Sk
T a5 9 3| handbook journal 1978 | .y (A2 A
@) (28) 1995 (median) (median) ZAh)
Bl (9 15 189(6.2) |  24(30) 264323 20 12
(A4 - 21.1(5.6) 25(25) 52&2; 20 10
GAA) - - 25(30) Pl 25 15
A7) - - 15 15 25 -
(B579%) - - - - - 10
(F2F) - - - - - 12
RF25) - - - - - 15
(BFHFEF) - - - - - 10
H - - 21 20 20 10
U5 (35 %) 13—-15 15(6.5) 20 20 20 15
(44 - 21.1(5.7) 23 23 23 15
FF2D - 17.5(5.4) 23 23 23 17
(P&57)) - - - - - 15
S EFL
FHE(FN-37D - - 10 10 - -
AAE (7 -3 - - 15 15 15 -
A (-2 - - 19 li(fgg? 15 -
o} 7] 2] of] o] 2 13-15 - 15 15 15 15
FolAZ(HEE) 13(22kw) | 13.4(5.6) 10 10 10 -
F23%) 13(22kw) - 15 15 - -
571237 - 17.5(5.8) - - 15 20
of| o] 944 - - 17 17 15 -
AL HFYE 15 15.8(6.4) 20 20 15—-20 16
2pA] o B} (7 2A)) - 20.8(6.7) - 25 20-25 -
FAA) 15 - - - 30—40 45
(%,AL) 15 - - 20 - 9
(STS) - - - - 20
(4,57D - - 25 - - -
(H714) - - 10 - - -
A7) (dFH) - - - - 20 10
(%) - - - 24 15—-20 7
20(4 ) o e
R 15 14463 | 3acage) | 20GEL 1 0-15 | LTOHE
20 (ZA)
; 25(%’1}\2}) 25(‘?”_]}&) 20(301:}) lO(*]i:Ti,
$%7] 15 | BEED | 0w 20(2%) | 15(eh | B Frd,
e 15(zee)) | 15(zeae) |20 | T E)
17 (3L 20 (%) 20 (%) 10(2kaD) 9(F25)
S 15359 | 17085 10(&5) 10(&5) - 9GEHF
0 ) 12.9(14) 10(%) 10(% 10 7(Sm4)
12.9(5%) | 15(8%%) 15(8%5) | BF9) | 9@aa)
15(52]) 15(582]) 6(Ant
b 15 _ 20(5714) 20(37141) 15-20 WH )
10 (A8 2) 104+ 4) 7(%‘;%;%&,
o 14 (& 712D ER)
20(F714) 20(F712)
Alo}7]7] 15 - 16 (HA714]) 16 (A7) 10—-12 -
15 (A A4 15 (A
A7) 15 — 18 18 15 10
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Tk 4oz sHAE Kolm 2004ds 7[HoRE tA eEAelt 10
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. 3] n| Lo A7 AS e (2_\} 5.1)
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i = E(HALAE, AUAL7IAE), =LA
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z(1+z)N

(1+6)N (1+e)2N
+i)¥ 0 a4+ N

_85_



Fouse 4%

D eldA7+4

AUA AL o] 7}x Wgeel] oFte] u|E wiieth B3 99714
ALA o7 AeHAed, B ARtES ART A Rl
3 FHel olE kA Fska = dAA A
7121 FgEete] S dEE wHe] Aol SAGre A

& PAste Aox BASa Qvh wEbA fUte] WEs CSdhe

AL g o]y e Aol 2L J|HAE ME TOE YrtE AAsks o
d 712 AUE s s gl

|+ Ao U A 7] (International Energy Agency, IEA) M+ F714
ol WE 37HA Avg s BaEskth(2009) olHst frkelSe] skt
($200), sFE7H($70) o @A 2ol 7k AARE 2030744 AAA #F7F AF
fFor #ags o, 2030d widT $150°l tisiAe A A A
= A0 AEHIL Qe FAoIth6D (21 5.10) (2" 5.11)

_ 2007 Dofars par Barel "'.I sadrillicn Btu
207 T 800
History Projections WHgh Prico @Rdormncs B Low P
600 1
10D [E02009
400
50 4 IEQ2008
200
- = ! 0
1830 1690 2000 2007 2020 2030 ' 2008 a0 20 2025

(19 5.10) F7HdE A= (19 5.11) f7HE o5 Avge

wep thg Avled FEbAS WMERA 48 A%, @A 71
o ool St 9D $1508 FHIEIIE 482 4 9o, ol
A8 Aol ol 4P TS 018 A0E edHh

1

12

67) International Energy Agency. (2009). World Energy Outlook 2009. Washington, D.C. :
International Energy Agency
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i) €gH&

A AAA R AHGo] e SN S CO, Wiz AdAd} &4
= 7 v 1 FTeAAE CO, wiE AddS FHAIZAM B=2 71
tdos oju] AEiL gl Hlgo2M EAE wE I Tk
ol AA AL el M =k

= oo

fHet 2w E A A A (EU-Emission Trading Scheme, ETS) o] 7] %3+ &
AjEAIEE 2005 2€ wEAYAM HaE AVIE AFEHICH, dAAl=
2570 19k 2F- 7N oy x] thai] 7|Yds e R ojAbstea wiE §&
Fe A4 $ o gdamEEs Adstes ool vk @A s@AamEA
A2 20099 °oF 18% Ao, AHFTALE 12009 <ol SFursta 3l
o o dauiEH| & AAE W FHEAMEAGAA AdEH e
AY7HE FHOE olok7|sk= Aol UnkA ol

FF

A BrujEAGA] 7HAL Adgn](32€8], 22.1/4%) 42% Holx
18.7¢ 2] (14.0F =) olth. AAIAA ] HAZ 7HAskeo] YAAT A A%
ARFe] JAAE v$ 2 Holth oz dauEA Y ] T o
2 Fg7|HelA ASHE Lt e, g EANE S U7
I WA BAAV e Foew A el XA e] et whet
S EANIA 9 A w3k o gE68) (1™ 5.12)

Indexed Value
e

o
L R 0 §-’%‘ $pEe B S «5?
& = a, i . Sl R

ST G F 5«« 8 o -:2 \:_‘\.\ P

Carbon e | Caal

(7% 5.12) ouIA ] &3} COp WEA A8
A

68) Kossoy, A. & Ambrosi, P. (2010) State and Trends of the Carbon Market 2010.
Washington D.C. : World Bank.
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ZE I = O B 7 e B = ) P < B RV R ] o I e
(weighted sum model) & AFEshi= Zo =z HAASIG o FFHA= AH
7Vs3t %2 A5 %< (Sustainable Architecture Index)® YERE= 21O

stk 919 WS AFESEtA oW o]t io] diste] A &HIbsst AHA ¢
Sustainable Architecture Index(SAI)+ U 4] 5.23, 2] 5.245 AR5}
o AL o+ Ut

ATl d”VVJ(for]—123 M) sreeeee e (};] 5.23)
Jj=1

SAL :ZSAJ ....................................................................................... (A 5.24)

o171 A SAL(fori=12.3..M)2 X &7F58 A4S Jehyn, = oA}

AYEAZ Ak d oM jHE] OF 4B vl wE AA)
FHoA jBES AFAE tehdn AL AL SRS
del Al St gAzt 44 E 5 gk

N

olelgt HE tolFE AAREAR Masel ofgst e FAE 5.10
& olth AwrAQ dolee] AL A AN YEhi
= Agshd H19 Al geke FolAn TRkl gigke]
& ol

(o]
il
X
i
o
e

oleie B

2~ 0] =
THE AF

(I

<GE 5.10> tlE ArEd el FEg

Design Sustainable  Criteria
Alternative Scl Sc2 Sc3 Sc4 ScN
(Options) W1 w2 W3 W4 WN
D1 di,1 dl1,2 d1,3 d1,4 dl,N
D2 dz2,1 d2,2 d2,3 dz2,4 d2,N
D3 d3,1 d3,2 d3,3 d3,4 d3,N
DM dM, 1 dM, 2 dM, 3 dM, 4 dM,N
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A G 4] EASC] 98 8 ofid aaTEAT FASE &Y
o] A THE WHR Ho] 9lu, nEs g Ai NFL Aol
A9 olol3h 2& Aulst AEE Agstelor s Aok £AH
W ARgE] AR,

30 o o
te rlr ruln Mo

Env; — Envpyy
E o= _ 7 I (/;]I 5.25)

Z;’n‘vm ax Envm in

AtstE Fotod 7 e Aygte] AAIYo] ¢l A5 (Dimensionless
Score) 2 HEEH 0-14F0]9] gtom EF¥ =t old 082 7l &
trRds oulsty 19 Afole ZHXEE st HA s deEs HEd
7t Aol disk Fatste A5 EEEHW 7 Aee b A o

7HA = oA E7F(Multi—dimensional space) oA o= 3 do=w I
g 4 olnh 3 A= s 9 5,159 #h

O R

4nd . .
2% parameter f" 1" principal
i S = componesnt

. 3 2% principal
- -l component

P

1" parameter

(29 5.15) ©xkd Ft
Aol el 914
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245 AN Bl THE 5 b AAYES Jvat mep
#3537t by 23, Al gel g 2 mdolv], A ow Hiw
M7 0 BEAYE HHA BERAE HA4S vaw Agar)

A eS AAE B 2N P Hae] e duldrh mebA
AolX 718 @787k AaL, ARG g A2 HEelnh 1
A7, AR %X—*. ol otHER A 7HA 8] Aol §

whebA H A3 v x4l W (Optimization Design Method) & AFE-3Fo] o]
o] H 19 3 (Solution)d]H TE2HE A4S, AALNSS HAANSo7
Attt H4s) gl ‘jrokff AW (decision variable) o] thal =3

8}= (objective function) @] AA o7 AA 3t}

D 243 reimde A% 54

EaPN|
(<3 =0 R
Fy =0 E ] g anEu] & 32
Y = aN= a9 018714
v = olAHERRlE oA
Fi=mh, 1,(1— Coar + Zl Cat +El Cum +A(C’rmf + Gf](mr) ....... (2 5.27)
1
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mhk( li(l_ri)+ Zli(ﬁ)me)?‘lHDD El P(9 ( ) .....................
i=1 i=1 i=1
+A( ? o 4 ;ﬁf T VA HDD + Qi + @
roof floor
Fy= €)X CEF X Fyrssetessssnsesstett ittt
m= 7, h,=33,1=970c], 4 =viectw A

Lo
>
of
)
o

-2tk =) B j=3
Cball’ Cm‘,w Q'{)()f7 CYf/(Jor tmIE Z] CR) H]' -

W

U, — WA, B0 AVFE, Ry Ry = A2, 9 EH] A A 3

wall,

= A, p= B FHE, Q. = 710N AL, Q/ =urds

U,

win

Vroof = '
TOf twv_tll

trstusty, + A6 B, HEE o]

TS ws

9]
2 t tf7 3X]%7}£|7H]'E}9] ]‘HE%“—%‘—E—%E

C, =299 74 CEF = @2uEA 4

W) AA WS (Decision Variables)

A7} ¥ AAWS (Decision Variables) = th-&3} 7t}

Mol (i=1,2..n), 5 =m, FEHFI Y A% =q, FHAAN] =y,
] ;g——‘:’l“/] o:]J,]_E‘ % U;uall, Ijurm X]%’ H]—Q—‘O/l OE:]X‘]{SC} - RTOOfRfZUOT

) AekZ7A (Constraint)

AW 4= (Decision Variables)+= U9 Aok whEsfokut

Rwallfmin = Rma]lfl = Rwallfmax
Rwinfmin = RII,’?:"*I = Rm‘m*max
Rraof*min = Rmof*7 = Rmoffmax
Rrooj'fmin = R’rooffi = Rmoffmax
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ABSTRACT

A Study on the Development of Systematic

Model for Sustainable Building Assessment Tools

Kang, Hae Jin

Department of Architecture

The Graduate School of Chung—Ang University
Advised by Prof. Eon Ku Rhee, Ph.D.

Recently, the development of sustainable building assessment tools
as means to invigorate the dissemination of sustainable buildings has
been actively progressed. However, many assessment tools involve
various problems in terms of assessment method and system
framework, which greatly impede their credibility and applicability. If
these problems persist over time, the role of sustainable building
assessment tools as decision making measures during the design

stage will be greatly limited.

The objective of the study is to develop a systematic model for
sustainable building assessment tools by establishing a logical system
of performance assessment framework. The proposed model is
expected to provide basic references in developing computer
programs for sustainable building assessment. The model will also
facilitate a rational decision making for the realization of sustainable
building during design stage. For this purpose, the study examined
the definitions and theories of sustainable architecture, and
investigated the present practices of sustainable buildings. The
study also analyzed the characteristics of currently available

sustainable building assessment tools.

The result of the study can be summarized as follows.
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1) It was found that most of the assessment tools have been
developed as comprehensive performance assessment tools which
consist of various aspects of sustainability. However, the many of
them include the categories of performances which are not closely
associated with sustainable building. Furthermore, some of them
utilize assessment methods which are not suitable for measuring
building performance in terms of sustainablity. These problems will
significantly impede credibility and applicability of the tools. As
these problems have appeared in many assessment tools repetitively
over time, the development of a logical system of performance
assessment framework is needed in order to avoid continuing trial

and error.

2) Based on the general system of environmental assessment, the
framework of sustainable building assessment system was established
comprising three modules; input module, assessment module, and
output module. In input module, the hierarchy of
goal—performance—category is to be clearly defined, and
less—relevant criteria should be excluded. In assessment module,
the method and the scope of assessment are to be determined. And,
in output module, various aspects of performances are aggregated
and the integrated performance of sustainable building is finalized.
The process of aggregation should secure methodological wvalidity,
thus enhance the credibility of the assessment result and promote

the applicability of the tools.

3) After establishing the framework of assessment system, the
creation, migration and flow of actual data for each model was
determined. Input module plays the role of modelling basic building
information, while assessment module performs assessment with the
data transformed from input model into proper format. Output
module aggregates the assessment result and attempts to assign
performance rating. The assessment methods of performance

include, depending on the characteristics of sustainability,
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environmental impact assessment, life—cycle cost analysis, procedure

assessment, etc.

4) The algorithm of systematic model for sustainable building
assessment tool was established by synthesizing the data generating
methods within each module and the flow of data between modules.
In order to develop actual assessment tool using the proposed
systematic model, the scope and the nature of performance should
be defined first. Then, the specific database and detailed algorithms

should be assigned, and the framework of software be determined.

A development of assessment tool for sustainable buildings should
be based upon a systematic model derived from logical framework of
performance assessment. A computer program based on this
systematic model will be able to provide credibility and applicability
of the assessment. The application of the systematic model
proposed in this study in developing sustainable building assessment
tools will enhance the decision making capability of the tool and

eventually will contribute to the realization of sustainable buildings.
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