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Research on Modular School Buildings Carbon Emission based on LCA method in Shenzhen Area
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Abstract: A carbon emission model was developed to study the modular school buildings based on the theory of life cycle assessment
(LCA) . According to the characteristics of modular buildings, the whole life cycle of the building was divided into seven stages, and
the calculation method of carbon emissions in each stage were determined. Then the carbon emission index and annual carbon emission per
unit building area at each stage were determined by emission coefficient method. Meanwhile, the carbon emission of concrete structure
and fabricated steel structure school building were calculated to compared with modular structure school building, in order to discuss the
impact of modular technology on energy conservation and emission reduction. The results shows modular technology can reduce carbon
emissions effectively, and has unique advantages in reusing of buildings.
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Fig.1 Carbon emission activities of modular school buildings
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Table 2 Calculation of carbon emissions in modular schools
with different structural forms
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Table 3 Summary of carbon emissions throughout the entire lifecycle
of modular school buildings

B AR TRHERCR S 4% [y Bei
B g /kgCO,e Hefil it / [kgCO, HERL
27 /(kgCO,e/ a) Am?® - a) ] I /%
Ak
S~ 4054990 81 099.8 12. 40
e % %9
Flyr45# 608 100 12 162.0 1.86
ks FEHMERS 38 700 774.0 0.12 37.10
S N I . g . . .
TR B
LR 585420 11 708. 4 1.79
oAl 2 960 59.2 0.01
/Mt 5290 170 105 803. 4 16.18
T 4780 95.6 0.01
%‘Sgﬁi& g 220 4.4 0. 04
N 5 000 100 0. 02
BB ME 43372.4 867.448 0.13 0.30
ZH 16270 325.4 0.05
Pe 13016 260. 32 0. 04
ViR 0.22
TFEHEL B 22152 44.304 0.01
/Nt 315012 630.024 0.10
W mE 1400 28
HELA% HAl 17 660 353.2 0.05 0.13
B .
/JNME 19 060 381.2 0.06
Z5PH 4 054 000 81 080 12. 40
B 3854190 77 083.8 11.79
L % 1102470 22 049.4 3.37
Efme oW 87.90
BR 3543320 70 866. 4 10. 84
WL -19 610 -392.2 -0. 06
/N 12534370 250 687. 4 38.34
ki 5290 105. 8 0.02
Pilpml B8 12719.3  254.386 0.04 05 47
WCHTBE [l -3 649 491 —72 989. 82 -11.16 ’
/Nt -3 631 481.7-72 629. 634 -11. 11
A1t 14260 490. 7 285 209. 814 43.62 100. 00

SR 754685 Al 25 4 A XA A 0 4 A4 i A 00 ik HE
AT IR, BA1Z% CRFBANCTH AR E) , #
[ e B B f B VA 6 T b A B B, R B B
VAR B BE 14 22 2 Fas i By Be 3 01 it TR B, AR
FratEan R B o i — 2, ITRAR LK 4, 1
ARG B AR R S, B A 25 A A A S
HER S fre A%, X 2SRRI Z5 ( £ B A |



136 WK 254 FI

38 %

e =it TR [T R A e A G, B TR A
GU RIS L9 s, A= 7 B B A e HIE s D00 4 45 2R
FAY 7 11. 48% ., 3285 v B 10 s HE e 2 35 AR A [ 1) 155
BUF, BEEHRAL A SR 5 R, 7E B CHE R B R AR
PITTHE T, AR Ak 0 235 4 2 A 3 570t T i B %) i HE
FCELBIAT 0. 17%, PrBRFTBLAN 5 0.06%, & Lk
AR B A 5 A N ke TC A S5 A A s (e B AS
[ET1AR, AN ) 245 A 2H 700 5507 T R 53k 9 B ) i HE
IR IS 2 4 A A JRL 0T v B v Y YR 5 ) Y T
BB HER G b, HOA LRSS F = S. 8 i F
BRI B 2 100 £ 5 <A 25 44 it T [ B HE U2
PP LS I 2. 4 £, PRBRBYBEE 3.3 %,

F4 FRESHEREREASEGBRBHNER

Table 4 Carbon emissions throughout the entire life cycle of
school buildings with different structural modules
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