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Abstract

This paper presents the results of a research aiming at developing Carbon Footprints of buildings in Thailand

using the Life Cycle Assessment (LCA) method. Data of three typical building types (i.e., single detached house,

condominium, and office building) were collected in order to establish reference cases for energy simulation

using the DOE-2.1E program. The Energy Utilization Index (EUI) were obtained and used for calculating the

operational CO, emission. For the embodied CO,, the production energy of building materials is estimated by

taking off construction materials and their related energy used in the process of manufacturing. By using the

global database of material production energy and country-specific Emission Factor, the CO, footprints of buildings

for a period of 30 years without disposal are derived. Once the CO,, footprints were divided by the average numbers

of building users, the standardized building CO, emission per capita were established.

Keywords: CO, Emission, Life-Cycle Assessment, DOE-2 program, Energy Utilization Index, Carbon Footprint
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CO, 2a9UNWNNBIAE 2 AUNIATFIN

'3&6! (ﬁﬁ%ﬁnaﬁﬁﬂ 264 mz) ﬂ‘%mmﬁ‘l’ﬂ%mmi mf’mﬁn embodied energy embodied carbon
unit kg/unit Mj/kg kgCoO,

ADUNIA 88.53 m’ 2,400.00 0.75 26,294.18
LWANRB6 2,155.80 m 0.22 17.40 1,361.65
1WANDB12 2,477.20 m 247 17.40 17,566.74
Byueny 239.36 m’ 360.00 3.00 42,653.95
Yuanu 4.79 m’ 2,403.00 0.82 1,556.44
WANLATINAIAT (2x6) 110.80 m 26.00 21.50 10,219.64
WANlATINAIAN (2x4) 185.30 m 19.10 22.50 13,139.39
WanlasInaIan (1x2) 557.90 m 10.10 23.50 21,848.90
nanflamssmdunalandiy 204.38 m’ 81.75 37.00 102,005.23
Midduueda 218.49 m’ 6.25 1.80 405.57
ANTLUnALHT B 0.18 m’ 1,260.00 10.40 390.14
[Chali) 329.50 m 5.00 21.50 5,844.51
Huwlay 94.39 m 14.00 10.00 2,180.41
Aunsuiasonie 124.10 m’ 1.93 12.00 474.24
’Nm_ll,l,ﬁtu’]uﬂiallﬂgﬁl,ﬁﬂll powder coat 474.90 m 0.16 214.00 2,716.53
aniinnszanla 52.08 m’ 14.60 15.00 1,881.91
2wnulszgld 29.60 m’ 510.00 10.00 24,908.40
Useqlay 408 m 408.00 10.00 2,746.66
U529 MDF 018 m’ 900.00 11.00 299.91
Total embodied carbon 278,494.40
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R399 2! UARINIINBALUUNIUSHINTHRNaS1981AT UAENTISAIBIN embodied energy Wazn1sUanUdee

€0, 28901ASAERIARLAENANBFBLUY double loaded corridor

a0 (nanladiiiaa 9,205 m’) PBanmwilgluonans | sawsin embodied energy embodied carbon
(double loaded corridor) unit kg/unit Mj/kg kgCoO,
ABUNIA 3,363.72 m3 2,400.00 0.75 999,025.79
\WANRB6 94,756.58 m 0.22 17.40 59,850.15
\WANDB12 27,091.08 m 2.47 17.40 192,112.87
§§uaty 11,386.34 m2 360.00 3.00 2,029,045.79
H%Q’]U 216.16 m3 2,403.00 0.82 70,279.21
Midduvasa 8,083.32 m’ 6.25 1.80 15,004.66
w3 10,104.15 m 5.00 21.50 179,222.36
#unszdosania 8,083.32 m 1.93 12.00 30,889.60
’JGﬂULLﬂxU’]%ﬂSaUSQﬁLﬁ&IN 6,895.84 m 0.16 214.00 39,445.72
Qﬂﬁﬂﬂi:ﬂﬂlﬁ 1,444.38 m2 14.60 15.00 52,192.67
wnuyszglaf 360 m’ 510.00 10.00 3,029.40
Uszqlay 23040  m 408.00 10.00 155,105.28
Total embodied carbon 3,825,203.51

i’aﬁ;riaaﬁ”'mgw] Hefgusanioniagiinin e
¥nsUsziinwnsuanatdasaiuandefuiionaisny
JfiAinnsUanddas 1,055 kgCo,/m? Bl
Tdaoesanntatas uasmnfieusadnwangldaians
4 Anfatn 1 18 nuInansIN1sUanUaasn1suan
A 69,624 kgCO,/Aih

nan1sUssinenmsmanlafifieninende 7 9% wuu
double loaded corridor Wi 9,205 m? WUINHNS
UanUaeesannoin 3,825,203.51 kgCo, 'ﬁ%ﬁ]
3,825.20 TonCO, Al 416 kgCO,/m? Fashufi
Udsee Foiaeninfwies 2 duannniuiim uas
winifigused wIngld01A13 292 ARADEIAT 1
Mag (146 gitn 7 az 2 AK) WUTaRsINIsUanUaae
ANSUBUAE 13,100 keCO,/A% Fartaanitthwsien
2 4w 89 5 1

nan1sUssiiineAIsrenlaiiieninendy 7 du wuu
single loaded corridor WK 9,205 m? WuINHN15UAR
UsaesInnidn 3,423,161.49 kgCO, 138 3,423.16

Tonco, BeldunnsinsanmanlafifieainenAeuuy
double loaded corridor AaLU% 372 kgCO,/m? 2a9
Auiildaes uazninifisusadnwangldonnts wui
ansIn1sUanlaasA1suania 11,723 kgCo,/At

nan1sUszfiuanAsdine 7 aw Aui 11,375
m? wuirfnisUanUdessinniodn 3,763,776.04
keCO, %38 3,763.77 TonCO, Falaiuans19a1naAns
Ussinnmeulafiviesinede Tnsdagiivinliannns
Uanudosnnfigniensionodgueny Tassasne
pown3s wazlsoiadiinwauagfidien ieviinns
Uszifinn1suanudaen1suawe andonuaeiwi
9IA1INUIN B1A1SENIRNIIIAINISUARUABEY 331
keCO,/m’ vasiuiildnas SelndiAseiunaulafifies
Wnende iilaifisusiadiwingldonnns 455 aude
97A13 1 M9 (25 m’/An) wudAInIsUanlaas
AISUBWAD 8,272 kgCO,/ At Festaeninanans
paulpfliiieaine1de asanainAnanwiuuges
gldarmssaiuiiarans
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Aziin1sUanvsasfitsa1suaul, leigisian- T4,

1a1sTudszelng

A15197 3: agUUSanmnisuantase Co, 3nnstdnassulunisnesssetnls waznisldsageinsnasney

n15ldauenA1s 30 U wWlsuieuaians 3 Ussian

Wik Twdon 2 7w | aeulawnendn 7 5u|  &winaw 7 Tu
Nufiorans m 264 9,205 11,375
Fuwnuanldanans At 4 292 455
Embodied CO, ‘Lwi"agmms TonCO, 278 3,825 3,764
Embodied CO, danuldanas TonCO, /A% 70 13 8
Embodied CO, diafufionas TonCO,/m’ 1.05 0.42 0.33
Operation Energy Use Index (EUI) kWh/mZ.Yr 78 135 166
Annual Operation Energy kWh/Yr 20,592 1,242,675 1,888,250
Annual Operation CO, TonCO,/Yr 12.2 738.1 1,122
21yMylEueIny Yr 30 30 30
Total Life Operation CO, TonCO, 367 22,144 33,649
Total Life CO, (Embodied + Operation) TonCO, 645 25,970 37,412
% of Embodied CO, @10 Total Life CO, % 43% 15% 10%
Total Life CO, dafinfionans TonCO,/m’ 24 28 33
Total Life CO, Aaawlzatans TonCO,/A% 161 89 82

n1sUamauUsias CO, Ao 30 U

uan1sAIwIUSNINNITUaRUaR8AISUBWAINNTS
read9e1A1Tuandlwa1919 3 Tuaugffi 1 uams
11 omsthuwidien 2 dwiAinssesaisuauann
nsneaserenugsiiga snnitmenlafifieauas
91A15ENENITUEY 6-10 Wi notilasannAEnw
winzaen1sldanmstiwies 2 duiAsIndneais
8n 2 Yssanwdaludniewnite enmsegasdsziam
wasfinsldndwensagnafiad uasfiuszinsnings
ninslamswennslunsdasdietniuien 2 9w n1s
ressanAsewalngifgldanansdiwanenn nan
finnsdanisuazeanuuuldlduszlegiiuil uaz
ningnsagrainlszininnazdieandnsinisuan
UdasansuanasnafiviednAny unwgifl 2 uanlwifin
AnsUaaUassaiuansaniisiuiianaszactie
a2 dufidifigindianansnawlafifisaine)de
LAZEIANTEIBNIIBNINGG 2-3 L¥N

winRensmInsldndeswiiindwlud1085n204
81m13 30 U flanssunsldaasainisineanizadig
80 nsldwdosulniineinnisusuennia useadng
waziasadldlni esiniuriomae a1msawslng
nrawlafiifeawnadeuazdidnonaziuSanm
nsldwdtausaneiuiigoniniusien 2 4 ias
H19INAMNAR LKA BRRATHINTY nsldANYT
audan1eponazianssunisldnesea1sdineIw
femlwiaainaned uaziiwasassuanialudag
panaeiuiianniAfen uazdudouan wlwnisld
wasiwaniAIesUSuaNARATAigIndtwAen 2
dufigldonasldmulunainarsfmdndulng
USamnisldndseusenitaniisiuiienaissed
wanoluuawndf 3 Aldnnainnisdianenisld
W& Mzae1ATse 3 Ussianaaelusunss DOE-
2.1€ TneAnfilusunandiwmimneananazaglnguaas
nslawasewlnin (kwh) Tne 1 vvaezeenisle
waooulaiin ezinandeusinmunisuanddes co,
WiNAU 0.594 kgCo, (8198991NdBYA2BIBIANTT
USHI59ANI3NZL30WNI2N W38 TGO — Thailand

Greenhouse Gas Management Organization)
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WarhnisulasArnisldndsamdulsannisuan
daseAnsuan 39laA1N1sUanUasedaenislden
21ATANURBART 4 FenuarAsdinemiiAnTs
UanUass CO, gonnanuUIaianislanasawluin
fiAngn wuwnfAf 5 wansUSanmnisanddeas co,
maen 30 Jainnisldmasamlniinzasataisne 3

#fim FouanalmiAinit Tudasszaziaamsldowenans
30 ¥ emsdsinauuasrawlafieniinande An1s
UandassmsuamdnuSanafiainnindwies 2
Fuifiou 100 1 wRdRanTuILanIzUS M
Asusniiuanddesainiagioas1eennis amw
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FIUNIW 7 Th
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