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Abstract
This study creates the evaluation criteria to analyze the CO, emission quantity in the complex of apartment house
among domestic buildings and proposes how to calculate the CO, emission quantity by the only simple information of
apartment house. The study shows that in order to create the index of carbon emission evaluation criteria, CO,

emission quantity for its input materials in these 27 apartment houses are 445412g-CO,/m* for apartment building,
474,322g-COy/m* for the basement parking lot, 483,523g-CO,/m* for welfare facility, 729,957g-CO,/m* for sales facility,
743,560g-CO,/m* for other facility, 26,782g-CO,/m* for public facility, 43,659g-CO,/m* for landscape, 1,113g-CO,/m’* for
indoor facility, 11,251g-CO,/m* for outdoor facility and 891g-CO,/m* for common temporary based on the average CO,

emission by facility. We can also see the analysis data that in case of using the selected factors only, the rate of error
is 7.51% comparing with the emission quantity by using simplified LCA method this study suggests for the whole range
of apartment houses and the rate of error is average 3.24% using selective and main materials. And this it is evaluated
that we can get the result which is similar to the actual CO, emission quantity with only the simple information about

the apartment house.
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Fig 1. The evaluation criteria of carbon emission and the Assessment
method
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Table 1. Classification standard of construction statement

. . | Machinery |telecommunication . Landscape
Facility Name | Construction Corporation| Corporation Public Works Corporation
Apartment [ ] o [ J
Underground parking [ ] [ ) o
Welfare facilities [ ) [ ] ()
sales facility [ ) [ ] o
Other Facilities [ ) [ ) [
public works [ ]
Landscape d
Indoor facilities [ )
Outdoor facilities [ ] [ ]
common temporary [ ]
<E >F go] FANAA BF 72 ofnE, AsF
244, BRAANA B A ZepAl A3 o] AEo] U= A
T A% 71A, A7 FAR TAEH o, BES g
273N e @A AAd U@ AR ¥ER EFHT 3
= o2 EMFHAUT
% 20N SAC tiE & 1o BEREL Je AEE=R
CO, MEFE Mne Aoe g <Y 2> ek,
common temporary | 0.14%
Qutdoor facilities 0.86%
Indoor facilities 0.17%
public works J 471
Landscape 2.85%
Other Facilities i 0.87%
sales facility F 30%
Welfare facilities W 146%
Underground parking —ua.aa%
Apartmant ha ol

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%

Fig 2. CO; emissions of apartment complex facilities

B A3y 2538 dx Ao AA CO, & = o}

TE e} R epFatgo] oF 88% o4& AA St v A=
EAEAO™ YR AEY Ae ofF 12% o] &tREE 1A 5t
= A2 FAHAT.

B o) A= %7}71 7% 9o % Simplified LCA
W EXE 31 9= W, Simplified LCA 38 ¢3F
FTEAANE }%Eﬂ' AtFadS FHOR AAsH o,

ow}z%w $ A ao WE Aol E4o] wgs
= et HAAAE FhE 4R E
Wl o}erE 9 AelEAge A9E e *1%:291 %
AA CO2 MEF °F 12% olst2 UEln Yo

ﬁo

[e)

o
4 mame AR FRIE FASAG @AY —Er%}%bl
wagel 2 G S F44 9 FFAA el 4
3 FAVIE A8

9) ISO 14040, Environmental management - Life cycle assessment -
Principles and framework, 2006

@© Copyright The Korea Institute of Ecological Architecture And Environment 81



AN
=y
4o
v}
o
X
OE
&
X
T
~
%

7+ A 31.0%, H4 8.3%, H

4. EAHE HIP|E 75 o g7t Ay .
T 196%E A st= A2 Ueh, @A W F CO. W=
41 Full Scale LCA $8g 3 HIP7|E 15 G W obtE Bl AsFAge] At 9l Al
2 EAEHA
== 2] o 2<pl = 3] -
T 578 T oA 2 Euﬂﬁg BPE TE S8 27 <FE 2>0] AAE AEE CO, MEF] g BAEs
= 2=
A @zel W Full Scale LCAE F3h50h. A g dA e ti@ B 71Fe] A2 tam, g ) 7
o2 <FE 2> Z 2770 ‘:"“EPXIOH g A W A Alde] WA Hg YA dAEE 24 Y e T
BE EAAA 6 qw Full Scale LCA £4 A& Uehdth F AHARJD vlwrt o 6, @AM MEFS H7t
<3 2>0| UERG ule} Zo] ofmtEO A F WAl o g F e WUPIE TFEE A 4 AEEE 7] WA
o) 77.8%, A2 57.3%, I 685%2 A5 Y= Aoz S A L3t GEAZ (/) CO, WlEFE AFEsA T
Table 2. Full scale LCA result of apartment complex facilities
Num | Apartment - s the actual co; en(l)it:sions by Apartment Comy le?gton-CO% .
naergroun cliare . e CI . ndoor utdoor common
ber | Complex: Name' - Apartment parking facilities | 218 ROl | pyciliies Landscape | public works | g ij e facilities temporary Total
1| Owameu o o7045 | 14734 678 300 815 1,360 1,217 66 1,051 60 47,526
seon-un
2 | Gwangu 42,999 6,938 169 441 908 1,188 1,768 99 530 194 55,234
hak-dong
3 Gimje 19,229 2,708 134 238 310 725 2,426 44 167 58 26,039
gyo-dong
4 Nam 32,713 12,824 585 144 299 1,109 545 79 441 17 48,756
chuncheon
5 %“Je"“ 16,719 6,171 304 360 58 641 1312 45 201 2 25,833
0-cun
6 ]-’3‘1‘5;“ 22,389 6,130 891 278 263 1,182 1,941 61 689 107 33,931
7 | Sacheon 17,708 4,450 463 258 237 647 1,251 39 484 44 25,581
yong-hyeon
8 | g Suwon 28,986 6,992 494 314 519 1,738 2,050 70 533 43 41,739
wang-gyoA
9 Suwon 25,922 12,983 557 124 40 1,158 2,532 59 - 47 43,422
gwang-gyoB
10 Suwon 25,127 6,118 355 195 532 956 1,236 68 - 55 34,642
homaesil
11 | Anyang 59,113 16,597 1,263 254 165 1,391 3,055 118 - 68 82,024
gwan-yang
jp | Yangsan 16,931 5333 700 261 211 894 3,016 60 535 35 27,976
ga-chon
13 | Yeongcheon | 5 75 3213 454 103 22 648 1,814 45 210 40 20,274
mang-jeong
14 | Yongin 16,678 3382 95 177 379 559 942 49 316 51 22,628
seo-cheon
15 bUlsa“ 24,231 8,659 636 385 41 864 1,383 63 321 43 36,626
angeo
16 U;Vg_ai?g 17,489 4,400 545 704 382 762 1,110 53 89 33 25,567
17 | ncheon 55139 | 19420 1,035 386 128 1,821 1,573 109 - 58 81,669
seo-changA
1g | [ncheon 43,173 12,999 90 349 291 2218 1,563 86 - 37 60,806
seo-changB
jg | Incheon 17,227 7,711 680 243 388 1,111 1,180 50 - 41 28,631
young-jongA
20 | Incheon 18,556 8,474 612 256 452 861 1,427 49 - 41 30,728
young-jongB
a1 | Ineheon ) g5a58 | 28030 1,012 642 881 3,070 3,705 155 893 66 111,812
cheong-ra
2 |, Jinju 40,526 9,762 702 309 302 1,166 1,109 82 512 68 54,538
'yeong-geo
23 bjm"he"“ 15,261 1,694 652 162 110 515 1,504 47 436 34 20,505
yeog-am
24 Eha“g.w"“ 17,493 4,157 489 312 282 925 1,488 55 283 43 25,527
ongnimA
25 | Changwon 33900 | 9080 511 220 757 1,055 1,577 73 3n2 50 41,397
bongnimB
26 Paju 35,782 8,788 838 262 142 1,598 1,403 75 533 56 49.477
un-jeong
27 JPOha“g 24,539 3,621 113 276 248 1,245 2,198 80 - 54 32,374
ang-nyang
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Table 3. CO; emissions per unit area(/m) of apartment complex

facilities
Facilfy Neme CO, Emissions(g-CO»/nt)
Minimum Average Maximum
Apartment 340,308.0 445,412.2 585,998.0
Underground parking 360,389.8 474,322.4 734,481.4
Welfare facilities 164,745.5 483,523.8 1,025,147.1
Sales facility 1414,562.1 729,957.0 1,529,522.0
Other Facilities 45385.6 743,560.3 1,594.627.6
Public works 18,874.7 26,782.2 35,8455
Landscape 13,157.9 43,659.0 90,331.3
Indoor facilities 911.1 1,113.4 1,329.7
Outdoor facilities 3,413.7 11,251.8 20,699.5
Common temporary 236.0 891.1 2,173.7

%€ unit area standard
® Apartment, Indoor facilities, Common temporary :
area

apply apartment gross

® Underground parking, Welfare facilities, Sales facility, Other Facilities : apply

each facility gross area
® [Landscape, Public works, Outdoor facilities :

apply ground area
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Table 4. CO, emissions per unit area(/m) of option materials

divisio|  Main €0,
N Cateeo Sub Category Details Emissions
g gory (g-CO,/ni)
i UBR 8,733
Mlscellant?ous Bathroom kinds - ’
construction Wet Corrosion 12,296
Built-in Furniture Less than 2 set 2,788
Furniture type 3~ 5 set 8,622
construction | (Kitchen furniture is
excluded) More than 6 set 14,629
N ) | Basic 93
Masonry Attachment interna Granite 974
stone type
Marble 1,616
Interior Living R fl Vinyl Carpet 1,540
finishing | "8 Fi:l’i‘;? OO PVC floor 2,544
work Plywood floor 4,486
Duplex layer Glass 5,439
Archit Glazing work Glass types Low-E duplex layer
9,832
ectural Glass
Metal tiles 1,397
Eleme Roof work [Roof waterproofing Wat © asohalt
Gutter work Type aterproo’ aspait) 3 504
nts singles ?
Basic 5,231
Til Terrazzo tile 2,310
ile . —
construction Apply tile Type P.01r'1t Tllf.! 971
Polishing Tiles 211
Marble Tile 1,985
Mlscellanejous Shower booth Installation 1,679
construction
Metal' Metal Ornament Installation 1,911
construction
forced Outer insulation Application 15,843
Reinforce , Winter 2,383
concrete Placing concrete -
construction period Spring and summer 0
and fall
Plumbing . Sink savingwater 924
fixture work Add optional Softwater 1,240
) Dishwasher 1,891
];31(11;1115 Sewage/ Add optional Gas oven 1,012
drainage Food Dehydrator 229
works Ventilati t 2,945
Eleme Ventilation system enila-mn 5S e‘>m .
nts Ventilating opening 37
Heating / District heating 2,874
Hot Water | Heating System . .
construction Individual heating 4,128

Qe $5 A% obtE ARelM o] wMysHE
24t AFol 11EF, AH7L 1SR Ueson oo
He AEAAe) FRE F 205R2 20,

) 3EAA CO, MEUTS T5
% AAE ASAAT} AN A FFOE A4
AR gelstgon, wAE wskF tet Fax)
St AEAAE F7h BRI
oF AfFAF A% BAE £
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Table 5. Result of selection of main materials

The result of main material selection in 27
apartment complex
divisi Material:
. e Aztr:rrl?sgsiogso ’ c Olliisr;[('iu c(zifo 0 Detail construction
(g-COy/ni)
1 High Strength steel 136,346 |Construction Reinforced concrete
reinforcement work
2 Pile 13,905  |Construction| Foundation practice
3 Super strength steel 22803 |Construction Reinforced concrete
reinforcement work
4 Remicon 66,358  |Construction Reinforced concrete
work
5| GANGFORM 9,161 |Construction| Reinforeed conerete
6 Windows 15,546  |Construction|  Joiner's work
. Digestive
7 Assembly PD 10,555  |Construction Corporation
Apa
rtme| 8 | Plastic windows 1,659  |Construction|  Joiner's work
nt
9 | Household door 4,545 Construction|  Joiner's work
10|  ALFORM 16044 |Construction| Reinforced concrete
work
11 | Kitchen Furniture 8,758 Construction Kitchen t.OOI
construction
12| EUROFORM 1483 [Construction| Reinforced concrete
13| Metal windows 3,970  |Construction|  Joiner's work
14 Dry mortar 11,422 |Construction| Plasterwork
15 Cement 8,781 Construction Plasterwork
1 Remicon 139,515  |Construction Reinforced concrete
work
2 Super strength steel 128,658 |Construction Reinforced concrete
Und reinforcement work
High Strength steel .| Reinforced concrete
er g gt
Olfznr 3 reinforcement 69,258 |Construction work
d .
park| 4 | Parking deck plate | 55,224 |Construction Remfors;e(()irkc onerete
ing - -
5 Reinforced Truss 42598 |Construction Reinforced concrete
plate work
6 Pile 34,993  |Construction| Foundation practice

84

NBAAE 7 g RN ESF 9 Asiarel vE @ A
£ 5 FEAA F FAAAE AND YA A2 A
Bgom, e A9 wAEE Welgel uH s
debdel weh ATl BE MEUwE 745
At

R A%} olhEe] A% AHAA] FFE 1ABEFE
Hd CO, MEHF2 77893g-COy/m .2 VeSO W A3t
7472]'9/] 7% 536FFE H+ CO; vlE -2 55,982g-COx/m’

2 24,

T ojvtE RE 2 Ao wel FaxAl 9
ANgAAel BE TE glo] FEANT BT DU
(/m) CO, MEATSE The <& 6>0) ekt

Table 6. Basic unit of CO, Emission per unit area of common
materials in apartment building

s Main . CO, Emissions
division, Category Sub Category Details (e-COy/ )
Rent 367,202
Sale form -
Sale 438,307
Less than 650t 378,012
Apartment Rent
Average More than 65ni 351,760
household
area Less than 120m 437,072
Sale
More than 120m 440,779
Underground parking 474,322

3) A 8l FEAANE o] &3 CO, MiEH A& A
AA= %%Z}XH 4 HdedAE &85t Simplified
LCA W<
o AW s A= A

S M

ZF3 vl rF SFF T Simplified =
CO, &% BEA2 94X 54 AR AY8AhTE o
&3 A9} FRAANA &5l & F A A

o tisl 3kt
s <& 7>olA dAE 54 JRE A3t UEhd
B Ay AZare AS SZAL FAEZAL FE

|

of &

AL B EASE N8 2 F 947 ) A
o FHAGANA of2] AATE FH HEeHE Ao B
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Table 7. Analysis result of apartment building information
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Table 8. Simplified LCA method

Apartment Underground parking .
Remaining
Select Main Other Main Other facilities
materials materials materials materials materials
Optional Common materials Common materials
Ap_phca Select of emission emission ;
tion |4 ericsion (apartment) (Underground parking)
Select of the Facilities
d apartment Other 0 emission
an' .. Actual N Actual materials
main | characteristi materials mission
materials cs C02 emission CO2 ¢ dss ©
Applica emissions | (apartment) | ©Missions (Undergroun
. d parking)
tion

% shading is means stationary emission

% <& 8>l AAIE Simplified LCA ¥
AAAG (/') o} IE HAE) 3 CO, ME
& <% 3> YERlH, @A dAdd gig Co, wWlE
A AFE <F 9>o] YEIT
Ae) 2 4vEE o] 83 CO, MEF &4 23 o9 E A&
ol A 2] Full Scale LCAd Wik &x+&2 Fof 18.04%, &
4 050%, B+ 9.10% 2 el om, el 49 2
o 3542%, A 0.75%, B 1048% = B FH AT ©A
AA ] 3 LA ETF exLL Hu 2121%, HA
0.11%, BT 751%3 Ao g BA45

.
HEl 9 FaAAE o] &7 CO, MEF BA AT ol

S
d

700,000

E AENA9 Full Scale LCAd W3 2x&L Hu
10.01%, H 4 0.12%, BT 347% =2 Jelgon, A st5x4
o AL A 6.01%, A4 0.26%, BT 201%2 225U
ot @A A gk dAFEF X2 Hd 9.40%, 3
2 0.19%, B 3.24%% Aoz BAFEAY
A aTrs o] &% A9 FaAAA AL A
£ vt 239 FaXAE GXE A3l E AAE
Foz MAT wE, FaAAY did SR wEFol
S5 &= A e AaTS o] &3t A5 LAHL T}
dydez2 aA veguys A2 BAFUY.
SHARE Mel g ANES o] &dte Afd=E Hd oa&
- £ &HEA @ TF
HARto g2 A CO, Hl&Hd o= A=
= o2 Yewen, F8a
A7A AL Aloll= AA CO, MEF A& A3t 2473,
e E E F e o= HUIHATH

o 2 o

1 4N rlo

o

2 ATE soFY dANAY CO, MEdE M &
Ae B7NEES FEA LM, Simplified LCA ¥HE ©]
& 54 AR YEvogE AFE & CO, ¥

24e
PR AN B AToMe] Fo Aot

e

A5G0 AldE i CO, MlEHe] 3% olut
5412g-COx/m', N334 474,322g-COy/ ', E-A]
A4 483 523g-COy/m, B A1 729957g-COy/m, 71EFAIA
743560g-COy/m’, EE 26782g-COx/m’, %7 43,6592
COym, SUWAA 1,113g-COy/m’, S AA 11,251g-COy/
m, 3%57Hd 891g-COy/m7} HAY3= A2 E4FH T

N
g o

(EE9] - g-COz/m)

600,000

500,000

400000 +

300,000 -

200,000 -

100000

kS 9 10 f 5§ 12

Full Scale LCA

Fig 3. CO; emissions result per unit area(/ni) of apartment building

86

m Simplified LCA(

258252

14 i5 16 17 18 15 20 21 22 23 24 25 26 27

mcimplified LCA(MS 2 QAT 2g)

Journal of the KIEAE Vol. 13 No. 5 2013.10



BErES do @ tholE WP 75 8 W N/ J54 - 98D
Table 9. Assessment result of CO, emissions in apartment complex
Full Scale LCA - — Simplified LCA - - — Error rates
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- - - |- - - 1 1 0,
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jg | neheon 10 12,999 60,806 | 39,531 | 13248 | 60,710 | 40,625 | 12,650 | 61,207 0.16 0.66
seo-changB
jg | Incheon |00y 7711 28631 19211 9314 | 33301 | 18157 | 7,966 | 30,899 1630 7.92
young-jongA
Incheon
20 ‘ 18,556 8474 30,728 | 18826 | 11,154 | 34095 | 18971 8452 | 31,539 10.96 2.64
young-jongB
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