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AbE Aol ofEA A Y A F Y o] ZAlolFo] #HHW FAHAZH U
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2 e  AA(Goal & Scope Definition), % =& A (Inventory
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AdA 2 FAET) AARAR LY 1Y HFFL a9 213 2.
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AAE WA oste] ARAE=I AAAAE dd sk As v

7) http://www.uneptie.org/pc/pc/tools/lca.htm
8) 389 9 274 H3AFH7HEnvironmental Life Cycle Assessment), Al ZZrFZ g2~ 1998
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Ao ARGz} FAE 1ddd o], AFY, A} &l tig A
& AAst Ao w=e 373543585 (SETAC;  Society  of
Environmental Toxicology and Chemistry)ol A= A&x4 9 347}
o AL dotx dow, 2 wrel w=maYddd o3 (USGBCUS Green
Building Council), 27 B % # (EPA;Environmental Protection Agency) % "] =5
A %71 4Y 8] (AIA;American Institute of Architects) ol A %= A FAAo] o] g
AAAHE Pt o

3) Myt

FAvkthol A= 1998 o] GBC(Green Building Council) “98% 713 89 &
W, oln F5, 48, EF, 2o, AR, SIS TFI 1975 0] o

gaol Bolgtol 7 wo N FHA wd A4 2 FFe AAFn
3 =

4) e &=

The Ministry of Housing, Spatial planning and-the Environment & 7
% Ropol BAY o] g 474 F o Ao sl 19949 E HE Hof
of ARAR7E T2 ol AEdY. daHE2d "o IVAM

Environmental Researchol A A& % A= Rof AAAFH7 Z=z P

Eco-Quantum<, A& go]ZAto]Fo] Az oA 4An]e mE gz
AP A A FARSF, HE FH AgS vAE=E AH #AA FE
WA zpo], Ael A, A L AEE7A mHst dom, FALo Y

e AFEd BF AE8E F A= E AAE HFEH 79 22 3ol
. olE Y& vE#H= 4T TEEP)Y 584 vEd=s AdHgH s}
Z 2339 SimaProZ % ¥ deolg 7t AFHETE. 10071 o] HAAA =
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3 27 dolEHet 609 749 AR TA sl gF 1000

Qbol] A a4 dHelEHooAz Ales i 9t

5) = A ol | A 7] - (IEA;International Energy Agency)

19749 Hd9H¥ [EAvE AdE9 FA4ATH7PE #1sted MCDM(Multi
Criteria Decision Making)d&t= Z 2138 & APst 9t oj= IEAY o]
PgFAH s SHC(Solar Heating Cooling programme)ol A/ Task23
"Optimization of Solar Energy Use In Large Buildings Completed”o] €
¢l vl = Dr. J. Douglas Balcomb® FE==Z /M= 3 AAFH7 v
ZzgadogA HA MCDM-23 Z & 1 o] Visual Basico & 3 7]5 o]
Atk

7} g Z o g Ao FE7 8 & 2 A (Life-Cycle cost criteria), A % &}

o

8 2 (Resource  use eriteria), 274§ 88 4 (Environmental loading
criteria), % m| 2 A (Architectual quality criteria), 2 W4 & A (Indoor
quality criteria), 7] & & 4 (Functionality criteria) 5 67FA = T4 =9, A
o 37 8.9le] e PTe £ £ PR B3 vud F s =
T2A JANERZ BIFGANN F S S E 2EHolo 14

AEe g ek A= A3AFAE T F A

olnl B AfdEok= AAAHIE IME o8 T AT BB HIH
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Aotk ol ANABNE AEF 2AANES AET
of wEAolA ANFo A urh BARIE A A

b o9e Ao Andcy

AZAdol e dAH7HLCA)Y 24, Journal of the KGBC 3# 3%

13) frad, A%
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22 AL FA o] E
221 247

TASE o A NAE hed 2dass dodle 7)a
‘A7 E sk, A3x FAL S F 3] (COP; Conference If the Parties)ol A &=
o] A3} € 4 (COy), Wl ¥H(CHY), o}AF3hd A (N20), 448 3he 4 (HFCs), &3}
€ 2 (PFCs), § %3153 (SFe) S 6t <4722 x4 9l

o5 2A7tzEo ApEystel s1osE AxE IPCCF AAF AT

W3} %] 42 (GWP;Global Warming Potentia)E Ea & 4 gomw, I 213
Fages
2.1 X|F2chstX| 4
GHG CO2 CHy N20 HEFCs PECs SFs
A7 1 21 310 1,300 7,000 23,900
= shA ’ 7 ’

ojAbstEr Ao A9 AT A TFE SAN, v 2AVEES WY

2 goug A 753 7}~ (Controllable Gas)Z A A 4-&
=

of

bse e olastiolt odstgat 997
oA A7k %ol o 60%1F A s, TRl oA

= 5]
€ Az dAFHEE 2A7MA wjE A Ad oy A olgo AfE
<

Ue 29 220 oy A of ojitstes wjE e dAE HojEth

14) UNEP & WHO, Common Questions About Climate Change
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dets vMEATE TEVBEE o]S Kol glomg HEaE Ao
upet vl E ke abA Ao a2k A 7k A o] =t

Ul A= dAamEAS7E AR v7E g7 g dwrAH oz oA
ol &gty Ad#HAM AAL Y= AFFAES AR o GJT
kg ©42 %Y toed Ton BHAHFS Atz = IPCC ©auEAF
E

(CEF;CARBON EMISSION FACTOR)E o] &3dtua dtl, vt S99 £ 22

© duAdd g EAsS YEFL

IPCCe 247k FAMH S A8 F7E AYAEA(G], Ton)d &
2AFE AASEA A (C)ef oA SFEA(CO)S E(Mole)d ZAF HI&
(12/44)& dWdste] ol (COYFe FAet =58t o, e (CHy)

I AL EE(NOy, NoO) T2 5 Fi7d dYALE a9y T4 FS A

B>

o] A3 RE A (CO2 W& = T (C)ulf & Al 7% (44/12)
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H 22 olHXH

mII

N

o] Ak sh gk A

. et & A 4 S
(kg C/GJ]) (Ton C/toe) | (kg CO2/GJ)

A (kg) 20.00 0.829 73.33
AANS7F2(0) 117.20 0.630 429.73
HH(2) 18.90 0.783 69.30
of 7)) 3} Al () 19.60 0.812 71.87
a8 AEF(L) 19.50 0.808 71.50
dAr(2) 20.20 0.837 74.07
TR(2) 21.10 0.875 77.37
LPG(kg) 17.20 0.713 63.07
5 A ek(kg) 26.80 1.100 98.27

a1 A 3hA
oz 9 e (kg) 25.80 1.059 94.60
2k (kg) 27.60 1.132 101.20

7] A kA
g ZA 72 (Nm') 15.30 0.637 56.10
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2.3 WAl Y XA (Embodied Energy)

WA AE AR pde BE oA £2EFE Uy F 922 4
Aats AEL Az ALas] el gwnam Agrwe g & oA
oA 2wEe A Wk

Az WANUAE 27 WANIAL 28 WANUAR oA

z7] WAdUA = dARE 583, aAdESs 7ty Axsta dde=w

ﬂd
off
rol
=
AT
X
il
=
ol
ol
q
iy
iy
ax
=2,
°
X
o A

Fohn Adstd A8HE AN B
H AUAR PEAR =8 WANIAE AN GRBd TR
Azgl, A f4, F9, Bl AREEAY BHsE olUAE T,

1
a3 235 Aol v x (Embodied Energy)e] #+A4 == el

=J| AKX ol 4 Al Unitial - Emboedied Energy) |

A A A0l 4 Al (Direct Energy)
LHAH Ol LA &)
(Embodied

:
Energy) i 2 A 0|l Al (Indirect Energy)
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AL B oA 2HAZA B4 FHE AFL WA H22 g

Hl & = iAol Ao v&S A&
Ko7 Z71etn 9tk 53] “Al 2ol YA (zero—energy)”, “A}4(autonomous)”S> F%

st AeEEdd #d a4 F7hE A& AR FaAdol FA4H 9]

Agol AgsE AR Fiol weh Gl AddAE g S Ued
Y E °F 1.09 MJ/kgl6), &FujF °F 206 MJ/kgl? o= vj-¢
A vEde, 2 ghel 27 2000 o A uEbd T o= 7 AnEE FWel o

2, 93 235 dev B8F ol m=2n, kg fakelo]l 2457

St T ol we ok ddi Aoy A7t YER Y=, B 2.3
Centre for Building Performance Researchl!®? 4 xgo o3 o

Aol 52 WAl A e,

12

H* 23 EEAN o SFYE Ao XK|

gdAe F57F A ol 2 (M J/kg) source of basic data
polystyrene 117.0 sheltair scientkfic Ltda(1991)
cellulose 3.3 manufacturer(1995)
fiberglass 30.3 ATA ERG(1991)
polyester 53.7 (1991)
wool(recycled) 14.6 manufacturer(1995)
16) L2 E®F) WAAIA] Ab&H gt
17) &Fr 5 6F) WAAdA] Ab&H gt

18) Alcon, J. A. Embodied Energy Coefficients If Building Materials, Centre for Building
Performance Research, Victoria University of Wellington. http://www.vu
w.ac.nz/cbpr/resources /index.aspx, 1996
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of A4¥ polystyrene A WANUAE 2 ©d Ao
= WAANYAE AYL A5 & F A=, celluloseol H] &l A
A= Ao Urdt of%

AR
el AAAFA DA TR wEA Aol F Ao]E B

STl M= Az delgulolizA oAl Ao #Fd o
Tz ARkl A FweE] AldEa Qo o F kA wh Fa o AbY
o el AFHoR AAFHIL QoW ofH7A Azl &E&E F 9l
= Il dolH Mol A= fle AAoT. Il A A dE AR ool

Aol A el #HE AF0= AdPdAREE V22 AFE FEEA, AL

WSl o] Al A o= A A
18, B0 2 xd Aozl o] o BT,

AEe Aol HA = olAtste s wiEd=E A2 BEo] Y. BHF, Aol
UA= GJE 0.098 tond] o] ikSt& A b A IR .
= A WAdUAE =5 el 10d T AR E= Al oy A
I Festthal AR up dTh20 o= A& oA A FWlA WAl A
7h AA e vl Eo] o, Or Qe HAEE 2AVIAE FAE £ Qus

As A AR

A
o

N
Lo
ol
o
e
I
ol

ddl, WAdUAS ndsts SHAAM A= Aude, dA ddss

1
del w), ool ALEEE WAUA Bak obel A%e] fA5E Bl

~

lo

19) A7 d7Y, A5E9 LCAE $3 99 24 2 = a3/, 2002
20) CSIRO MMT Brochures-Technologies Embodied Energy, http://www.cmmt.csiro.au/
rochures/tech/embodied/ , 2006
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FdAUAE ngsior & dark dn. st
oAl A o] Abge] e s, 27 WAl YA =
?_]_.

TLdY FE& FAs7] "ol
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2.4 o= &4

241 AUA AN e E5

AEe 19zt e dA 7ol 22X 22 yALuE Ee oy A 2

pul a0

F 24 ol HX| Al &Alel BF

T =3
Degree-Day Method
orel Modified Degree-Day
= J Method
Fa Variable Base Degree—Day
A A Method
3] A9 Expanded Degree-Day
v} 2] Method
SRR BIN Method ASEAM
A TRAKLOAD
Modified BIN Meth
odified cthod I\ [IRAE-98, LOLADSYS
Response (Facto;x\]elghtmg DOE, HASP, BRIMAP
- A Factor 2] s
3 TRNSYS, E20-1I
A4 | A g oA Aegs WA : /
H}L] ]Eﬂl]] e K-LOAD, KAREN-2
° e FA A A a2 BLAST, NBSLD,
(FEM, FDM, FVM) ESP-r, EnergyPlus

o

o) BRAMAEATH, ARAYANEATY, EFulolx AHE oAt welsE AR
Ad

€,
TH A (1 F1b), 2004. 8
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BLAST,

2] 2~ (Energy Plus),

3z
=

o g~

H] 5 o]

o
ols

7}

TRANSYS, DOE-2, ¥i9 HASP o] low, o529 ESP-ro
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>
il s
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[e]

oh,

el

of A AR-E-% AL

B

=
-

[¢)

R

&< NEs
|4 A7)
3t7F o]
st7F 7}

A

1l

3

=
R

=)
hy2
T

A T2
=]

H

w9 B

o]

74
ofuet 1 ol

o

3

IR
427}

goltt. 1o Ml el

1) o]

ol 1 #|

%7

_L,o.ﬁ

o

"

el

o
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471
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=
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2.4.2 ANJA &8 ~(EnergyPlus)

T2 A Ao A9 EnergyPlus®E MU X7|5E AL oyx &4 =
2% FEoA dE4d ZZaW<d DOE-29 BLASTY #Avwts FHAMAH
At A g2 A ouxA §4 Zadn e A% o yx AEgoA
7150 o= Ax FyE Fof o] WAHATE SHAA AAAA A4
& wopstth. ke wEHAES @Rty 20019 49 sAWAE dE
st oo,

BLAST (Building Loads Analysis and System Thermodynamics)e ] = 9]

States Department of Energy)ol A= A2 Ao B3 5 d= ALE o
Uz AedErr =9 ARS fd 199613 EH LBNL(Lawrence Berkeley
National Laboratory)® d@x=oldiel, eFetant st 2w A3 Ay
o dA3h FHor 7= DOE-29 BLASTY #%<S w3 EnergyPlus?]

MEe FeA. A4 (2006:108 755) Ver. 1.4.00] xSl o™ 2007 4

rr
N

Aol ot WgIAANM B

Mo
M
2
>
o,
i3
o
ol
o
£
e
)
ol
=
fet
Ho
R
!
[

28t Aoz Agol A AP An.

EnergyPlus+ 7]¥ % 22 Heat&mass Balance Simulation X% ¥ Building
Systems Simulation =8 % &4 AA 3}AHE& F235+= Simulation Manager
R2E9 AR FAHEY. ol&4 FHeA HAyHEW FoFEe A
BLAST® dagl&S 7|vtez ¢ 1

SE

1%

°] 7% DOE-29] <

Fr
i_.

=]
nn

ol

al
dEe) Ygs we Aow guH
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Describe
Building
EnergyPlus
Simulation Manager |«
= i
Heatand | Third-pP
Mass | Buiding Hos
Balance ' Syslenjs ~ TRNSYS Interfaces
Simulation | Simulation —=
= . Models
i ) Display
Calculation Results g

O3 24 EnergyPlus 78 %

Aol A ALE-3  EnergyPlus Ver. 1.22% 7]l@o2 T2 ago 54
2 7t E AHRd g 2o
WA A A 1F AAol AFESH, EEY PTEXE AR AEA

golz Nz2ge TAT + dn, BEE 4 % v Bz FF Eo

gl
I
ax
i
o
o

22) EnergyPlus Manual Ver. 1.2.2, Documentation April 2005.4
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33 EnergyPlus® EEY 7% 2 duyx WHlxo 7|&3 A L
& AMYstar 7] wWiEel &Y v Zradd AAT Aol Jhset
th o & Eo] COMISS AAst & Fe
4 9, TRNSYSS dAAlste] BigFd JE79 & 55 A
A s Aol 75 3ttt

A= M Z2aHde] AE
Adel A=A HF FAdel =
Standard 140-2001 % IEA¢] BESTESTS Aol wel 2 Aol HE5

g @AAA 71E oA s ZRaWEI F Aol glo] AFMA ] AA

K

29 A GAoA T2 YW 3§ 4

Zold, EnergyPlus® 7% ASHRAE

N

Haogivh e kg FeEje] AE ouA A ZRaPor E [

Aot

N

Yol NEH oz FHA7E&HYg JES A=
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A ol A dutdow AgHL U= I
(caDZ A o5 FFEAMKS)Z Bt 28y AAEESHA
SI(Standard Index)ol Al &= f 9 @9 E =(J;Joule)= %7t E= 3}
dom, FAHow oo ddsrt aE 9l
A= oleld @AY HE TS S5t vhsd o] G AASTE

il

51

Fol Al AlstaAl gheh,

i
ol

al

F 25% AuledA AREL = EF 99 AAREEAAze &

ar

o}
AAAZE Y E AT

dlo

E 25 Ct9| SHAE
T A (MKS) STt ] Al (Standard Index)
1 cal 4.1868 ]
1 kwh 3.6 M]J

23) &g ko) d =3 Solar Energy Utilization Handbook, 1985
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il
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o FR7 old £

A} 3F
=
Ulﬂel
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al

A ol A

il

[e)
2d AL A

‘2005 Census 2
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e
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e

il
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felf]
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J)
™
TH

|

2006.8

),

24) 2005 Census %
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32 oAy XA A =7

B ATolMs WA 59 dA7HA s da, G A B T
WMalo] mE FAd oA Aol 7F5 s EnergyPlus(V.1.2.2)25 Z =2 1318
o] &tk A sfAolA 7] FElolE = =2 HFTS AAAR, U9
Ag oAz Ag-A b g E7) el o s A AYEA R A
o t}.

AA AAEH e 7AHolH AsRe HAFH(ME, 1984), EFLE (A2,
1985), 2R (A 9671 A, 1986), A&7 (A& o571 A9, 1987), &+
AL 9 871 A4, 1992), A5 (F4k, 1992) T AT #A=7F oy, =
T FAAGES T Wx dygrdAel g A dEe HASP/ACLDE A
0] 7] W&o EnergyPluse] % &3}7]& o # )26

A F e 3o A= 19946 R Sl 1370 A1 el diE) EF 717 o] E
£ AAstaza A5 G v o, obAZA WelHow FIHEA Ro)
I odv AAe Y. oy Ao lF E AT ol A= DOECIA Al Fsti
A= Tl 478 Ag 71%kH ol H Sl A 1 o 7] He] B & AFE-aF T

Aule] §FAMS Y3 AAVIEEL AUl TN AAV|E 93t
dEstgen, 1 fo dHEE JAuE e T de A% A 2 ASE
oy dof AA7ES Fraste] AT oluvA A 7S 1149 15Y o
A 49 1597t A 2 Ao, A3t 24x ez S A skt A e 71 A ]

&

(PAC) & 7t=rde s A

H 1, JdFxHEE 25 W/ m=E A A4s3A ).
20 =z
T1 az

it
M

Energy Plus(V.1.2.2) x*

25) US Department of energy, EnergyPlus V1-2-2, http://www.eere .energy.gov/, 2006.02
26) EnergyPlusol A= E/E (EmergyPlus/ESP-1) & 2] ¢ 7|4 dolE & AL&3 = v}
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a4 7 . SRR

T gens ¥, 1B: 058 7| (keal/arhC)

= FIIHE | 2B: cavim
A E W E)

= N(0) 2B 0.92
IN(50) 2B+A+50t 0.43
IN(100) 2B+A+100t 0.28
IN(150) 2B+A+150t 0.21
IN(200) 2B +A+200t 0.16
o IN(250) 2B+ A+250t 0.14
b IN(300) 2B+A+300t 0.12
IN(350) 2B +A+350t 0.10
IN(400) 2B +A-+400t 0.09
IN(450) 2B +A+450t 0.08
IN(500) 2B+A+500t 0.07
CEN(50) 1IB+A+50t+1B 0.43
CEN(100) 1B+A+100t+1B 0.28
CEN(150) IB+A+150t+1B 0.21
CEN(200) IB+A+200t+1B 0.16
o CEN(250) 1B+A+250t+1B 0.14
o= | CEN@BO) 1B+A+300t+1B 0.12
CEN(350) 1B+A+350t+1B 0.10
CEN(400) 1B+A+400t+1B 0.09
CEN(450) 1B+A+450t+1B 0.08
CEN(500) 1B+A+500t+1B 0.07
OUT(50) 50t+A+2B 0.43
OUT(100) 100t+A+2B 0.28
OUT(150) 150t+A+2B 0.21
OUT(200) 200t+A+2B 0.16
o OUT(250) 250t +A+2B 0.14
i OUT(300) 300t+A+2B 0.12
OUT(350) 350t+A+2B 0.10
OUT(400) 400t+A+2B 0.09
OUT(450) 450t+A+2B 0.08
OUT(500) 500t+A+2B 0.07
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3.3 odl ol X HdS

g
)

o Az BFAL A5 Al dn oA e FYal
Atk el oy st 3059 oluA a4 Wi b FlA A%
Mol FASIL Y= AFE GdvIE AP 976 A4 Wak= A oy

o= Atk

FO
g
re,
J,E,
olﬂ
rulo
2
I
ol
rlr
o
c
=
S
S

#* 34 ofs| o HX| siA =5 HE

dr8 EA7F A AW BN /yr) H 2}
) o
Td AE9 g
o u] o | #] 34 4 %
1,993.8 1,910.0

28) Ao UARAAT A, TH7] 7MAE EAVEE FF G A A, 2005

_35_



N
o
02
N
>
A
K
02
o8
N

4.1 QA AT A
411 MEIE 2 20

Aol Agd dEA FA Tkl mE AzgAA BAEH= WA
O 2l dgdd A" dukRA

of &9 WAdUA = sdFANE AFSREE =5t WAy A A el
Ao AR e, HEd dFdAe] WA
2d Azl A8d d€A= @@l F55H T R 2o AT §

S AV gl A A Fel AR FAYS B AU 3

-

rr
e

, Ea A @l Aol 4 A = Centre for

Building Performance Research292] &4 g = Algsyg o X 239
Al A= o] T,

WAl YA = ALE dd A &9 WAelUA e AEd ddAqY FF
o wo=m AR, ddAY FTFE AFEA A wdAe "Fxql

20kg/m' & wotol @tetdv. ddA e FA Frbeol HlEsko] WA ey
A FAE WA A ] A A=

=

29) Alcon, J. A. Embodied Energy Coefficients 1If Building Materials, Centre for Building
Performance Research, Victoria University of Wellington. http://www.vu
w.ac.nz/cbpr/resources /index.aspx, 1996
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>

Hol FaY Aol X &AL

wgad | WA |l wgd | Lo | oo | SH ]
aa | owA | | oAa | SR R e
(m) () () (ke/m’) | (ke) ol 1 4] G)
(GJ/keg)
22 A B C=AxB D E=CxD F G=ExF
N(0) 0.00 0.00 0.00 20.00 0.00 0.117 0.00
50t 0.05 182.96 9.15 20.00 182.96 0.117 21.41
100t 0.10 182.96 18.30 20.00 365.92 0.117 42.81
150t 0.15 182.96 27.44 20.00 548.88 0.117 64.22
200t 0.20 182.96 36.59 20.00 731.84 0.117 85.63
250t 0.25 182.96 45.74 20.00 914.80 0.117 107.03
300t 0.30 182.96 54.89 20.00 | 1,097.76 | 0.117 128.44
350t 0.35 182.96 64.04 20.00 | 1,280.72 0.117 149.84
400t 0.40 182.96 73.18 20.00 | 1,463.68 | 0.117 171.25
450t 0.45 182.96 82.33 20.00 | 1,646.64 | 0.117 192.66
500t 0.50 182.96 91.48 20.00 | 1,829.60 | 0.117 214.06
250.00
200.00
150.00
= EFEA A ()
o000 B L0l X1 (G)
50.00
0.00
o &5 5 & & &5 & & & & &5
Y28 AdEBSYE
2% 41 eEA el SAE Aol MEE
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WA Ao o7 &asle wEFe IPCCH o EAF06] A A A 8
e A% BauMEASE oAdsusz BUT #e Aeae AP
EAG AN FUA 2ul T LSS e A
AQRE(DAY) 9 29Q001d)/AE TN (%0)E  AHuw 447}
62.3/70.63% A= Aoz e, of2A WAdUAe] oF 247t

2 MEF AQA AR G2 EARE o gHE Aol BIFH Ao Hd

B3 50~100d 82 HAHT & A oy 242

AAAA DB FHERHE AL ofUM, AURAL BRRAAL &
g Amse TEAAA sgelochrae H BN B ATE g
We 50402 ASE, e WA heEdTIg FART. E 429 1
Y d2% WA GG FAE RANIA T LAAs HEF A 2
3}o] o}

30) dxelyYAAAATFA, IPCC &47H22(GHG) FAWHE, http:// www.keeirekr/, 2003.12

6
31 ¥ J I Aldat 2 dx 5 [ 714 2004.3.5, 2006.3.14 ]
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E 42 ot o FHY Ui Aol X0 o E SAITIA Wi ST

. WAl A | &7 | A7k | FAEE | Ak ATt

° G | =Fke/GD| (k) (yr) 2= 2 (kg/yr)
Ak A B C=AxB D E=C/D
S(0) 0.00 74.06 0.00 50.00 0.000
50t 21.41 74.06 1,585.35 50.00 31.707
100t 42.81 74.06 3,170.70 50.00 63.414
150t 64.22 74.06 4,756.06 50.00 95.121
200t 85.63 74.06 6,341.41 50.00 126.828
250t 107.03 74.06 7,926.76 50.00 158.535
300t 128.44 74.06 9,512.11 50.00 190.242
350t 149.84 74.06 11,097.46 50.00 221.949
400t 171.25 74.06 12,682.82 50.00 253.656
450t 192.66 74.06 14,268.17 50.00 285.363
500t 214.06 74.06 15,853.52 50.00 317.070
350.00
300,00
250,00
=00 B LA 0 L4 K1 ()
150,00 B A=A A2 kg )
100.00 I I

50.00 I II‘I I I

R 1 011N

T8 42 chERio] FAE R{of Ko o8k RATIA HjE2F
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¥ 43 7|2 g EAZIA AnE
oot LR el LA 7p 2 H] &
Hl L o 4

(W/yr) (Mcal/yr) (Nm'/yr) (%)
N(0) 16,068,074 22,455 2,245.5 100.00
IN(50) 15,640,975 21,858 2,185.8 97.34
IN(100) 15,580,368 21,774 2,177.4 96.96
IN(150) 15,559,725 21,745 2,174.5 96.84
IN(200) 15,541,359 21,719 2,171.9 96.72
IN(250) 15,531,158 21,705 2,170.5 96.66
IN(300) 15,519,236 21,688 2,168.8 96.58
IN(350) 15,506,789 21,671 2,167.1 96.51
IN(400) 15,499,192 21,660 2,166.0 96.46
IN(450) 15,492,469 21,651 2,165.1 96.42
IN(500) 15,486,726 21,643 2,164.3 96.38
CEN(50) 14,840,873 20,740 2,074.0 92.36
CEN(100) 14,718,211 20,569 2,056.9 91.60
CEN(150) 14,656,757 20,483 2,048.3 91.22
CEN(200) 14,620,647 20,432 2,043.2 90.99
CEN(250) 14,580,653 20,376 2,037.6 90.74
CEN(300) 14,471,155 20,223 2,022.3 90.06
CEN(350) 14,460,289 20,208 2,020.8 89.99
CEN(400) 14,449,985 20,194 2,019.4 89.93
CEN(450) 14,442,736 20,134 2,018.4 89.88
CEN(500) 14,437,304 20,176 2,017.6 89.85
OUT(50) 14,293,021 19,974 1,997.4 88.95
OUT(100) 14,266,729 19,938 1,993.8 88.79
OUT(150) 14,211,485 19,861 1,986.1 88.45
OUT(200) 14,177,668 19,813 1,981.3 88.24
OUT(250) 14,128,200 19,744 19744 87.93
OUT(300) 14,112,841 19,723 1,972.3 87.83
OUT(350) 14,101,205 19,706 1,970.6 81.76
OUT(400) 14,092,201 19,694 1,969.4 87.70
OUT(450) 14,085,423 19,684 1,968.4 87.66
OUT(500) 14,077,323 19,673 1,967.3 87.61
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HAY] dATS Hrtste VTl He dRFES dHE =AM AR
G oo v AyE 44, 19 433 2o
WA dHFES A oA FaeA FA web 0.43kcal/mhT
oA 0.07kcal/mhC7HA] YIAEZ T ddFE&o] YeEtG o, HAA oy
A A s T AbEE G g E=AVME ARFES v Y T oud, 7
Al 500mmell Al 87.61% = A EH7F /M =& o2 UEy
FE 44 EAZIA A2 HaR S
W oA CEAZpEE | ERFE W SNt | dHFRE
(Nm'/yr) | (kcal/mhC) (Nm'/yr) | (kcal/mhT)
N(0) 2,245.5 0.92
IN(50) 2,185.8 0.43 CEN(300) | 2,022.3 0.12
IN(100) 2,177.4 0.28 CEN(350) | 2,020.8 0.10
IN(150) 2,174.5 0.21 CEN(400) | 2,019.4 0.09
IN(200) 2,171.9 0.16 CEN(450) | 2,0184 0.08
IN(250) 2,170.5 0.14 CEN(500) | 2,017.6 0.07
IN(300) 2,168.8 0.12 OUT(50) 1,997.4 0.43
IN(350) 2,167.1 0.10 OUT(100) | 1,993.8 0.28
IN(400) 2,166.0 0.09 OUT(150) | 1,986.1 0.21
IN(450) 2,165.1 0.08 OUT(200) | 1,981.3 0.16
IN(500) 2,164.3 0.07 OUT(250) | 1,974.4 0.14
CEN(50) 2,074.0 0.43 OUT(300) | 1,972.3 0.12
CEN(100) |  2,056.9 0.28 OUT(350) | 1,970.6 0.10
CEN(150) | 2,048.3 0.21 OUT(400) | 1,969.4 0.09
CEN(200) | 2,043.2 0.16 OUT450) | 1,968.4 0.08
CEN(250) | 2,037.6 0.14 OUT(500) | 1,967.3 0.07
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IPCCAA AAGI = £a7ts FAREEW oa) w9 ed7ts Wz
B Auagdon, EAz0 B LAss WERES 5582%Ke/GIE A48
%,

Wae g eogolued mE ez NEFL wad A,

NO)E 71+000%)e= P& dof, ALd ddA) Ao wa gad
500mm¥ W 87.61%, s ¥¥E 500mm<%Y w 89.85%, W wd 500mmY
96.38% oz LAV~ W& AP gl = Ao JUgyr vdx

o] A A #HAfol AgH ddAe] FA 500mmoel A 7t =L 24
b2 wlEE A §92 Bolx Aow UEYow WA ddyg Ay v
A 30%F FolA o vd) F7 500mm7F 87.61% = 7H & o] AstE A A
4 BAE B9

i 455 HA Y 9dF A I EAVFE AR mE AVt i E R

34) AN FAAAA T, IPCC +2A7A2(GHG) FAWHE, http:// www.keeirekr/, 2003.12
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E 45 7|Z2F HHrAQ EA|ZIAO w2 2AJIAH|S2E
Boe A 7}
am | e | AmA | G0 L aaco, aanco,|
E , MEa | Wz
A Meal 1 cpen | MY L e | Gmzyn | O
/yT) (kg/G])

N(0) 22,455 94.02 55.82 5,247.93 38.74 100.00
IN(50) 21,858 91.52 55.82 5,108.43 37.71 97.34
IN(100) 21,774 91.16 55.82 5,088.64 37.57 96.96
IN(150) 21,745 91.04 55.82 5,081.90 37.52 96.84
IN(200) 21,719 90.93 55.82 5,075.90 37.47 96.72
IN(250) 21,705 90.87 55.82 507257 37.45 96.66
IN(300) 21,688 90.80 55.82 5,068.67 37.42 96.58
IN(350) 21,671 90.73 55.82 5,064.61 37.39 96.51
IN(400) 21,660 90.69 55.82 5,062.13 37.37 96.46
IN(450) 21,651 90.65 55.82 5,059.93 37.36 96.42
IN(500) 21,643 90.61 55.82 5,058.05 37.34 96.38
CEN(50) 20,740 86.83 55.82 484711 35.79 92.36
CEN(100) 20,569 86.12 55.82 4 807.05 35.49 91.60
CEN(150) 20,483 85.76 55.82 4,786.98 35.34 91.22
CEN(200) 20,432 85.55 55.82 47775.19 35.25 90.99
CEN(250) 20,376 85.31 55.82 4762.13 35.16 90.74
CEN(300) 20,223 84.67 55.82 4726.36 34.89 90.06
CEN(350) 20,208 84.61 55.82 4,722.81 34.87 89.99
CEN(400) 20,194 84.55 55.82 4719.45 34.84 89.93
CEN(450) 20,184 84.51 55.82 4717.08 34.83 89.88
CEN(500) 20,176 84.47 55.82 4715.31 34.81 89.85
OuT(0) 19,974 83.63 55.82 4668.18 34.46 88.95
OUT(100) | 19,938 83.48 55.82 4.659.60 34.40 88.79
OUT(150) 19,861 83.15 55.82 4.641.55 34.27 88.45
OUT(200) | 19,813 82.95 55.82 4,630.51 34.19 88.24
OUT(250) | 19,744 82.66 55.82 4614.35 34.07 87.93
OUT(300) | 19,723 82.57 55.82 4,609.34 34.03 87.83
OUT(350) | 19,706 82.51 55.82 4 605.54 34.00 &87.776
OUT400) | 19,694 82.45 55.82 4.602.59 33.98 &87.770
OUT450) | 19,684 82.41 55.82 4,600.38 33.96 87.66
OUT((B00) | 19,673 82.37 55.82 4597.73 33.94 87.61

_45_



4.3 A3AF 7}

A7e] A4 wA gAY FAN AxGANA AT LA xD
dag g edudeld ARSE WS mAkiwd e eustiwe

50mmel  IN(50)¢1 4 _-97.95%, F@<el® FA 100mmel CEN(100)el A
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T 46 Ao ctEgaAld MY 2AMIIA bl E
i A ol 4 A 9ol Y A - " g
o S g Eal: ZA T
(kg/yr) (%)
(kg/yr) (kg/yr)
A A B C=A+B
N(0) 0.00 5,24'7.93 5,24'7.93 100.00
IN(50) 31.707 5,108.43 5,140.14 97.95
IN(100) 63.414 5,088.64 5,152.05 98.17
IN(150) 95.121 5,081.90 5,177.02 98.65
IN(200) 126.828 5,075.90 5,202.73 99.14
IN(250) 158.535 5,072.57 5,231.10 99.68
IN(300) 190.242 5,068.67 5,258.91 100.21
IN(350) 221.949 5,064.61 5,286.56 100.74
IN(400) 253.656 5,062.13 5,315.78 101.29
IN(450) 285.363 5,059.93 5,345.29 101.86
IN(500) 317.070 5,058.05 5,375.12 102.42
CEN(50) 31.707 4,847.11 4,878.82 92.97
CEN(100) 63.414 4,807.05 4,870.47 92.81
CEN(150) 95.121 4786.98 4,882.10 93.03
CEN(200) 126.828 4775.19 4,902.02 93.41
CEN(250) 158.535 47762.13 4,920.66 93.76
CEN(300) 190.242 4726.36 4916.60 93.69
CEN(350) 221.949 472281 4944716 94.22
CEN(400) 253.656 4,719.45 4973.11 94.76
CEN(450) 285.363 4717.08 5,002.44 95.32
CEN(500) 317.070 4715.31 5,032.38 95.89
OUT((50) 31.707 4,668.18 4,699.89 89.56
OUT(100) 63.414 4,659.60 4723.01 90.00
OUT(150) 95.121 4,641.55 47736.67 90.26
OUT(200) 126.828 4,630.51 4757.34 90.65
OUT(250) 158.535 4614.35 4772.89 90.95
OUT(300) 190.242 4,609.34 4799.58 91.46
OUT(350) 221.949 4,605.54 4,827.48 91.99
OUT(400) 253.656 4,602.59 4,856.25 92.54
OUT(450) 285.363 4,600.38 4.885.74 93.10
OUT(500) 317.070 4597.73 4914.81 93.65
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The Green House Gases Life Cycle Assessment

on the Wall Insulation Type of Housing Model

by Geun-Sug Oh

Department of Architectural Engineering, Graduate School

Pukyong National University

Abstract

Buildings are high consumers of energy and therefore have a significant
impact on the global environment. The aim of this study is to determine ways
to reduce the Green House Gases(GHG) given off by the heating energies of
model building and the embodied energy of Insulation within walls. Compared
with the apartment and a housing, because a housing surrounded 4 side of air,
energy loss of the housing is more than the apartment’s: The tool of this
study is EnergyPlus program+and IPCC’s Life-Cyele Assessment(LCA) method.
According to this study, an GHG emissions of the Exterior Insulation-THK
400mm Type is showed approximately 12% reduction in GHG for heating in
this housing model lower than the type of non Insulation within walls. But
when the Embodied energy is included, The Exterior Insulation-THK 50mm
Type's GHG emissions is approximately 10% lower than non insulation
structure in the LCA including Embodied energies. Finally, this paper presented
a method of comprehensive environmental load which is related to the passive

design.
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