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luarudsoilariinisdnsnasanasay (Embodied Energy) uazd3u1mioi3annszan
(Greenhouse Gas) 28487101301nUszaRuiinits lasudseuwansinmaandu 3 s Usznaudiy
wa”\‘muamuLm:ﬁ”wsﬁﬁaummnmmﬂﬁ'&qﬁaa%”w NNSYUFILAATLTWAIINWIUNTAaFT9
HANNANTANHINLIN BN TUAIRT NI WAL TUNIAY 162,981,382.39 MJ wdaduaniagrasing
162,239,677.40 MJ NIVUEI 643,934.89 MJ LazN15IEWAIINMIWANTABRIS 97,770.10 MJ YT
13aUNTEINVDIBN1ANTHENIAW 14,511,534.50 kgCO,e wisiwaniagriasing 14,447,105.97 kgCOe
PNMIVRFI 47,879.62 kgCO,e LAzINNNTLENRINWIUNTABRII9 16,548.91 kgCO,e 'S'aqﬁaa%’m‘ﬁ'ﬁm
wé’amuaxauLmzﬂ%mmﬁ”m%aummngu ﬁai’aqﬂszmﬂmﬁmm:ﬂauﬂ%@l Wovnanfilelliaandenud
WU WaswaERNAAT 9.59 GJ/m? uazldSunaimisaunszanazas 853.62 kgCO,e/m?

ANFIATY: WAIITUFZRN; MBITDUNILAN; NMINBFINBIAT

Abstract
In this research, the embodied energy and greenhouse gas emissions of a multi-purpose building
were studied. There are 3 parts; the embodied energy and greenhouse gas from building materials,
transportation and energy consumption in construction. The results showed that the total embodied energy
was 162,981,382.39 MJ, from building materials for 162,239,677.40 MJ, transportation for 643,934.89 MJ

and energy consumption in construction for 97,770.10 MJ. The total greenhouse gas in this building was
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14,511,534.50 kgCO,e, from building materials for 14,447,105.97 kgCO,e, transportation for 47,879.62
kgCO.e, and energy consumption in construction for 16,548.91 kgCO,e. The highest embodied energy
and greenhouse gas emission were from steel and concrete. When the obtained values were averaged

per area, found that for the embodied energy has 9.59 GJ/m? and greenhouse gas has 853.62 kgCO,e/m>.
Keywords: Embodied Energy; Greenhouse Gas; Building Construction
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fas$g 5,382.00 MJ) AL 6.14% UaINAITUELTUNIRNA AI1UIAATD 49,126,565.37 MJ (189
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14,511,534.50 kgCOe laug1usnil 1,164,840.90 kgCO,e (184 1,135,753.59 kgCO,e, N1TUUHY
28,176.34 kgCO,e, N15IEWAIINUHINNANNTABRAINS 910.98 kgCO,e) Aaiilu 7.86% vasUSurafwiSan
nITANInNAMWIaAITn M EI3eunIEan 4,557,348.33 kgCO,e (189 4,545,503.90 kgCO,e, NMIVUFI
6,453.75 kgCO,e, MILTWRIINUINNNTABETI 5,390.68 kgCO,e) AaLdlu 31.46% auaiundszasnd
USunmioiIeunszan 3,833,913.42 kgCO,e (ﬁ"a@; 3,822,988.85 kgCO,e, NNTUUFI 5,368.40 kgCO.e,
AMIIEWAIIHINNNNTABFIS 5,556.17 kgCO,e) AaLiln 26.46% finwisannszanvasradwniUiunm
4,176,127.07 kgCO.e (189 4,166,535.51 kgCO,e, NNIUUFI 5,827.55 kgCOse, AT ITWAIITHINNAT
naaing 3,764.01 kgCO.e) Aaiiln 28.84% uazgarinodaaiaW1nadnn  779,304.78 kgCO,e (189
776,324.13 kgCO.,e, NMIVUES 2,053.58 kgCO,e, NI FIWAIINHINNNNTABRINS 927.07 kgCO,e) Aaitdn

5.37% aIN3 EWAIINUNIRNG

arduazandsigna

anmsenenluaisinuii eresamndsessduiniefidansuduaeuniassumanAdnuils
888 17,000 1519 ATINA I UG AUTIFY mmj”agaﬁvlﬁﬁwmﬁmﬁzﬁwgmmmm‘suﬁﬁ:ﬁmwéﬁmu
ATAUTIaEY 162,981,382.39 MJ utaudugiusn 10,352,485.65 MJ (6.14%) (3519 9,968,158.98 MJ UHa3
378,944.68 MJ uazn13niaai 5,382 MJ) M1uaanaIn 49,126,565.37 MJ (30.21%) (3819 49,007,920.78
MJ UUES 86,796.76 MJ Nad31931,847.83 MJ) anulaunUIzadn 44,116,755.28 MJ (27.13%) ('3'&@1
44,011,729.87 MJ A9 72,199.82 MJ riasina 32,825.59 MJ) Waawn 50,276,413.71 MJ (30.93%) (389
50,175,801.19 MJ TH&d 78,374.92 MJ N0 83149 22,237.60 MJ) LAZHIUATIANIRRIATANRIINUFZTY
9,109,162.38 MJ (5.59%) (fa@g 9,076,066.58 MJ UW&d 27,618.71 MJ fiaq3d 5,477.08 MJ) UIurouwnine
ﬁauﬂimﬂmaammiﬁﬁﬂgﬁu 14,511,534.50 kgCO,e Imﬁmmﬂﬁ 1,164,840.90 kgCO.e (7.86%) (’3'@@1
1,135,753.59 kgCO,e TW&I 28,176.34 kgCO,e fiadi19 910.98 kgCO,e) A1UIBATNAUNITLIIaUNTZAN
4,557,348.33 kgCOe (31.46%) (19 4,545,503.90 kgCOe UHHI 6,453.75 kgCO.e fia ¥4 5,390.68
kgCOe) auaiuniszasd 3,833,913.42 kgCOe (26.46%) (179 3,822,988.85 kgCOe Vs 5,368.40
kgCO,e riamin4 5,556.17 kgCO,e) Waawn 4,176,127.07 kgCO,e (28.84%) (189 4,166,535.51 kgCO,e
YU 5,827.55 kgCO,e NDRTY 3,764.01 kgCOLe) UAzaARIBRIAN 779,304.78 kgCO,e (5.37%) (389
776,324.13 kgCO,e IUa4 2,053.58 kgCO,e NaaT1y 927.07 kgCO,e) ﬁ]uﬁuvl,@ﬁ'}ﬂéjwﬁﬁwé'wmammLLaz
ﬂ%mmﬁ"wﬁaum:ammnﬁqmﬁamﬁmm:ﬂauﬂ%m %oﬁ'aqﬂfcjuﬁL'flu‘ma"’mfuﬁﬂi:mumiwﬁ@ﬁi‘ﬁwﬁamu
ﬁauﬁﬂagamiﬁﬁa@ﬁaﬂdnuﬂ‘*ﬁ’Luﬂ%mmmnsiam’mwmia@hwé’amuaxauLLa:ﬂ%mmﬁm%aummﬂﬁm
mﬁuﬁamﬁana;uﬂauﬂ%'@lLﬁaamﬂmmsﬁﬁﬂ%mmmﬂ%ﬂaun?@ﬁauﬁnga@”ﬁfﬁiadaNalﬁ@hwé'amu
azauuazioiTaunIzangianlleas

Lﬁavl,@i”wﬁ'\muamuLLaziJ%mmﬁ”m%aummﬂLLﬁama;ﬁﬁ'ﬂﬁﬁﬂmiLﬂ%ﬂuLﬁﬂuﬁ'mm?ﬁ'ﬂ'é:uﬁﬁ

M IATZRANBHLAINWALINTWITURANNAITIIN 2 BAZANTHN 3 NUINATNRIIURERNVBIDNA1THA AN
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LA A ' ' 'y | A o Ya
agifl 9.59 Gum? Fsfiadn ligannitn udUIunadimSeunszanvasennnifiidn 853.62 kgCO,e/m’

1 v 1 dl é a Y U ad dl o ' ¥
ﬂawmagdmwmmsau 9 ‘Ii\‘ll,ﬂﬂﬁnﬂﬂﬁil,aaﬂl‘ﬁiﬁ@]‘ 53851’1’]01%7‘1’15‘1]%@{1LLEIZ'JﬁﬂWTYIW]&J’]l‘ﬂ%ﬂ’]‘SﬂBNTN

AINUIUNIIRINID1AITONANT I A UIAA BTN agalumu%’ il fnuagduuunisnaaing milgiagiaa

Hanwrnudafiadeniiaandymanzlaniaundsnauussludagiiv

P = a Y ) Ao A
$1319N 2 ﬂ’]iLllSEILILﬂﬂuwadd’luazﬁuﬂu\‘i’m’aﬁmau 6

No Reference ‘ﬂ NNPWIUSDINT Uszine ’JﬁVIl‘H’JLﬂi’]:‘ﬁ
GJ/m?
1 Xing Su and Xu Zhang. [2] 2016  fiwnend W 3.33 Process LCA
2 Honey and Buchnan [8] 1994  fiwnend MTuaua 5 Process LCA
3 Giordano et al. [9] 2015  Awnanee a8 6.4 Process LCA
4 Ramesh and Khan [10] 2013 fiwnende LR 8.07 Process LCA
5 Aneesh N.R. et al. [6] 2018  &nBUnEY LR 8.57 Process LCA
e 21@13
6 nsdbAnuN* . lne 9.59 Process LCA
atwniszdsn
7 Robert H.Crawford [11] 2008 fiwnendy  somadAw 10.1 I-O analysis
8 Jie Wang et al. [12] 2018 BN FaInd 10.35 Process LCA
9 Rauf et al. [13] 2014  fiwnendy  somadaw 13.4 Process LCA
10 Fay et al. [14] 2000 fiwnendy  somadaw 14.09 Process LCA
M1319% 3 MaSpuNsudTunaieTawnIzaNNLNKILEY 9
5 niY Ensnle
No Reference 1 snwmearens g _ B
kgCO,e/m? AATIZR
1 Rossi et al. [15] 2012  fiwnane Wwalday 189 Process LCA
2 Salazar and Meil. [16] 2009  7iWnande LAUIAN 294 Process LCA
3 Konig and Cristofaro. [17] 2010  fiWnend wasud 430 Process LCA
4 Hui Yan et al. [18] 2012 gudnsi ga9n9 525 Process LCA
5 Blengini and Carlo. [19] 2010  AiWnanee a8 770 Process LCA
Georgios Syngros et al. 4o o -
6 2017 NNNaee N3 777 Process LCA
[20]
7 Wu et al. [21] 2012 NI W 803 Process LCA
- a1a13
8 nsaAN©N* . Ina 853.62  Process LCA
atwniizasn
9 SuzukiMetal. [22] 1995  #wnanew gilu 985 -0 analysis
10 Suzuki M et al. [23] 1998 NI tﬁﬂqu 1,100 Process LCA
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