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Abstract

This article takes the entire life cycle of buildings as the research object, systematically sorts out
the carbon emission accounting methods for each stage from building material production,
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construction, operation and maintenance to demolition and recycling, and proposes a refined ac-
counting model based on dynamic data. Based on typical cases athome and abroad, the carbon emis-
sion characteristics and key influencing factors at different stages were analyzed, and carbon re-
duction paths were proposed from four dimensions: design optimization, material substitution,
technological innovation, and managementimprovement. Research has shown that through precise
accounting and collaborative intervention from a full lifecycle perspective, the construction indus-
try can achieve a carbon reduction potential of 30%~50%, providing theoretical basis and practical
reference for the low-carbon transformation of buildings under the dual carbon goal.
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Table 1. Carbon emission calculation table for the production stage of building materials

1. EMEEMERBRERUTER

Fe LTS i oy (ti; ) i
1 755 t 2.340
2 TREEL m’ 0.295
3 KBRS I 1403.13 m? 0.730 1024.56
4 G C e ZAREZ VTN 1970.01 m? 0.250 492.50
5 BEETE T YIS E t 0.386
6 378 T B 3 3 t 1.130
7 ZRE AR EE AR 1094.54 t 0.126 137.91
8 TRTLE G KRR LR IR 15.65 t 5.020 78.58
9 L2 s SR B Kf = 2.7 [W/(m2-K)] 338.14 m? 0.254 85.89
10 6 HiEt Low-E + 12A + 6 i& W] 30.43 t 2.840 86.43
11 FEENT 1 3620.12 m? 0.254 919.51
12 5+6A+5 1.36 t 2.840 3.87
13 ey e 43.71 m? 0.295 12.90
14 VEVRE S 10.93 m? 0.730 7.98
15 B K4 437 t 0.951 4.16
16 FFERIK NG IEER SRR 3R B /M) 3.83 t 5.020 19.20
17 i i VR 5% = 2 Lo B 32.79 m? 0.250 8.20
18 VAW ST 23.02 3m 0.730 16.81
19 MERRTY 15 B TR AR 0.74 t 20.887 15.47
20 SBS It H B K G 1.52 t 1.830 2.79
21 AR (AT 4 4) 0.49 t 5.020 2.45
22 it 2919.20

Table 2. Carbon emission calculation table for the transportation stage of building materials
2. BMf M B RRREERUT E R
= —

) BB RA ME Rfr ETR [tc%Xfﬁef/;)] v
1 75 t 1% 3.34 500
2 VR e 3m i 3.34 40
3 VISR 1403.13  3m e 3.34 500 421.78
4 A TILES 1970.01  3m 1% 3.34 500 460.59
5 P I t 1% 3.34 500
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6 3 P AR P t 1% 3.34 500

7 RIS R EE AR 1094.54 t 1% 3.34 40 14.62
8  ARMELGWKEROIBIIRR  15.65 t P 3.34 500 2.61

9 E|EAiar} SRty vy 338.14 m? i 3.34 500 10.67
10 13556 Low-E + 12A + 6 1% W] 30.43 t 1% 3.34 500 5.08

11 R 3620.12 m? i 3.34 500 114.26
12 5+6A+5 1.36 t R4 3.34 500 0.23

13 AR E L 43.71 3m s 3.34 40 1.23

14 VEWRIE: 10.93 3m i 3.34 500 2.92

15 ik B 4F 4.37 t 1% 3.34 500 0.73

16 PRIB IR L1 IR B R 3.83 t P 3.34 500 0.64

17 FaI R TR Bt 1 2 ORI B 32.79 3m i 3.34 500 6.57

18 VEW S U 23.02 3m 1% 3.34 500 6.53

19 HERR R4 5B B IR 0.74 t " 3.34 500 0.12

20 SBS Stk H B KA 1.52 t TR 3.34 500 0.25

21 FHRAR 0.49 t pia 3.34 500 0.08

22 &l 1048.93

3.2. BiEME
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TR S B, e A S AR (B HE O AT 5 5, RS AR AR, HERCREN Gk
BOMIBRHEBUS o ARAEZIE, AL AR T S A W

Y=X+1.99

Hrr:

X AREFHIH - JRHL

Y AR B T AR B HE R (kg COe/m? ) o

I Z A, A RO ANE JZ R SR I BRHEGR L, IO S i RO AR S
BHE . BARKRIEH B HE A WA 3, HE R a3 DR THOR . pPRLE AR Rt
PAREAR 5 4 R HE I

Table 3. Carbon emissions during the construction phase

= 3. BIEM ERRHE

o . LR AT AN EE 316 SRR
RAEBm® BERK (kgCO2e/m?) tCOze
15782.24 16 17.99 283.92
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3.3. BHEENE

TERFUSAT SHE BB, BB B st mE N RE, AT R4 E S e, I R AR
HNRIRHRIC. JuRS HERZ SEAZ I B B ISR, TR RS R R 507 134T B A DA

HHEOT, @AM B HERPOAN 5 E SV A A drfHILAC . SR, 25 R Le @ SRR 2
Priief APEAR T @5, W75 2L S AR A B 40 A LT SRR R

YEFP RO = B IR + BOERIPPRME IR, THRE SR IR S 1.
B, A AR 608 100 48, TR AR T ERRBEE N 60 46, WTHHEANT
UEFPE =[100/60]-1=2-1=1

RIZ A4 RHE G A A A T R 49 1 1

BERAES BT 7 A A HE SO, el LR 7= S S R B 7 A A RIS R E

WRZE R T, WA PP SIS AT Bk T 4R AN B s S R R HE G, IR v s A
1 JEABRHE TS AL SR G SR A B AR . BAR RIS AT B B e H s W5 4.
Table 4. Summary of carbon emissions during building operation
4. BREITMERIRHBUC SR

PR AR A HUE IS AT R

sq) [kgCO2/(m*a)] AL (%) %izﬁ%ﬁiizﬁﬁﬁkﬁﬁz
s P A [kgCO/(m?a)]
B SRR

fHLuE 0.85 1.02 16.44 0.17

251 0.19 0.30 36.24 0.11

A 9.76 11.05 11.66 1.29

] A REYR -5.92 0.00 5.92
&t 4.89 12.37 60.49 7.48

A CHIBRBEEGREEAE 2016 FEHAT R RERTHARE R LA L PR T 60.49%, BRAEBGRIE RK 7.48
kgCO»/(m*a).

3.4. WEHE

o naXik, Walh e sSWHER B AR RITERIRI B, 45 & iR i@ S S mA, &
ZORIGIRERIA T HIBRHBCR . IRERI BUOBRHRR L % 5, BRI 50U .
Y =0.06X+2.01

Hrp, X RoRgsimmi E RS, Y AR ARRECE . HAA kgCO2/m?,

Table 5. Carbon emissions during the building demolition phase

5. EIVRFRM ERBRHERL

o iy B T AR B TR PrBRBHE B
R BERE (kgCOse/m?) (tCO2)
15782.24 16 2.97 46.87
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3.5. ERLCE
A A AR HERO S R 6, S BRHERCE S . @A AERE 35%, EAEH 13%,
@ik 3%, 81T 48%, PRk 1%.

Table 6. Summary of carbon emissions in the whole life cycle

= 6. ©EGERARCLER

P iy et YA R BRUBRC HE A 2 i R 1 8 AR A
(tCO2e/HAT) H(kgCO2e/m?) HEBUR (kgCO2e/m2-a)
feiv R Vg 2919.20 181.29 3.63
ey Zpent i} 1048.93 65.14 1.30
i 283.92 17.63 0.35
A7 3934.02 244.32 4.89
Prbr 46.87 291 0.06
il -307.50 -19.10 0.38
At 7925.45 492.20 9.84
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5. &ig
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