Vol. 48 No.1
Feb. 2016

BARE F 1M VPR R (AARRAR)
2016 4£2 H J.Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

DOI: 10.15986/j.1006-7930.2016.01.017

Yo Yay A A N =
ETF SD P\ 2 25 B HARHER S M & Sk
—— U B R EEH X S SCiE
ARApE L Ak P ik k!
(1 R LR TRRFEE mad FEIT 361021, 2 #H2EB LA TR fFE W 351100)
WE: LRET2HGRABMNA, RAZRSZIH¥ESLT AR A 50 BRI R ; DI BEH X A, M E
TAFHES A A R B R BEBURRAE , B RSm/A SEE S IR HE R Y R BN E; M S R E, BT BN &5
FEEARRHEB SO, X T PR M X 4\ 8 S o HE A B R it

KR RGN % ASLES; KRN B KRENX
FESYES: TU201.5 XEkPREES: A XER/S: 1006-7930(2016)01-0101-08

thE

Research on life cycle carbon emission and its reduction sensitivity of public
building on the basal of system dynamics: a case study
in hot summer and warm winter area
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(1.College of Civil Engineering, Huagiao University, Xiamen 361021, China;
2.College of Civil Engineering, Putian University, 351100, Putian Fujian, China)

Abstract: On the bais of Life Cycle Assess, the model of life cycle carbon emission of public building with System Dynamics (SD)
is proposed for studying the character and reduction sensitivity. Take a public building in hot summer and warm winter area as an
example. The carbon emission characteristics is simulated and the most important factors are found, and then their reduction sensitiv-
ity was also simulated with the SD model. Accordingly the targeted countermeasures have proposed to reducte the carbon emission

of public building.
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Fig.1 The energy consumption system flow of building ma-
terials production and transportation of the initial embod-
ied and recurring embodied phase for public building
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Fig.2 The energy consumption system flow of abandoned

materials transportation after the public building renewal
and demolition
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Fig.3 The energy consumption system flow in the construc-
tion phase for public building
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Fig.4 The energy consumption system flow in the use pro-
cess for public building
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Fig.5 The energy consumption system flow of the final
demolition phase for public building
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Fig.6 The system flow of the life cycle carbon emissions and
the assessment of public building
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Tab.1 Building materials list, production scrap rate, transport attrition rate, energy consumption per unit production

A Rf R EEEHRE% A EE% iR g M R % B
KV t 9931.55 1.5 0.05 2303.32 60 20 -
B Ton  3361.12 2 0.1 16 387.00 95 20 -
i m 14 574.10 2.5 0.05 4.97 60 20 1.45
H m®  17423.13 2 0.05 5.78 60 20 1.55
1% B 1111275 1 0.05 11.18 60 20 0.003 43
At m 121.50 0 0.05 540.00 10 20 0.6
B Ton 84.06 2 0.05 8 651.00 80 20
£%  Ton 54.47 0 0.1 4948.92 90 20
Wk kg 81100.68 1 0.05 4.46 0 20
Wg¥% Ton  269.70 2 0.1 843.12 0 20

BeAh, ARTRFEEANEEH A, EiigiE
B 10km, PAAHSHAEEER 3.10 MI/tkm!', A T/
METHEEER 10 ol T, ARYE G TS
P A0 LA F AEFE PT A5 TAUMUEREFE, TR
BFEAA, A AN SRR K
SEIEHIHL(76.66 MI/m®)s il TAL(8.38 MJ/m?).
RAMI(43.56 MI/m)y + 7 J5 RSB HLIE(40.81
MI/m?)y FEH(28.13 MI/m?). T F0E M HLIK
(17.19 MJ/m?)s JR#E T R AP AM(16.63 MI/m>)

SRR (6.29 MJ/m?) ~ 3 F RN (0.39 MJ/m?)

FTHERUAR(1.20 MI/m?) . /A L5018 P B BE A RE FE 4%
R T T S 4F, RFA DeST-c Mgk g7
REFER R HEAT 0 B0, 15 HH 4R B B ST L AR RE R
104.17 kW-h/ a-m®. HESEHRRR 5 7 LA [ kTR
BHIAERE, BB E AN 2 725.91 m A
R 2Um’s BEREH 1.5 m. M LEHIER A
10 km, PHpLBAALIBHAERERD 9 31 MI/t. SR FEEM
PRl 5 R A B 55 2K, W E g A2 B 10 km,
BATIZHTARFEA 31 MI/t; 7 A [ R A48 B S km,
PANHEHIAREE R 15.5 MI/t. HARELA B— YK ARJE Y

FE T A, B 2R 73.6%H1 26.4%,
WEETEFE | KJ BB BT A ik HE A 1.078
x10*kgx73.6%+0.895x10kgx26.4%=1.03x10""kg!"*1.
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Tab.2 The carbon emission of every phase in the public building life cycle

T A o R B ARt B /M BHBUS R AR IORB R kg e m” BB BT %
1 WAL B 111 545 791.80 11 489.22 9.01 19.25
1.1 YHEWALH B 109 967 680.00 11 326.67 8.88 18.98
1.1.1 Eeht de = 100 875 000.00 10 390.13 8.14 17.41
1.1.2 BAHi8 5 2074 910.00 213.72 0.17 0.36
113 BT 7017 770.00 722.83 0.57 1.21
1.2 44k BE 1578 111.80 162.55 0.13 0.27
1.2.1 ghr A 1565 210.00 161.22 0.13 0.27
1.2.2 EHIZH 12 901.80 1.33 0.00 0.00
2 {8 P B 460 013 000.00 47381.34 37.14 79.39
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percentage of carbon emissions
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Tab.3 The change of the main variables of the life cycle carbon emission of public building in the first case
AL A AR A R SEAEF T R HE B AR A P R
" B/ R/ /kg-al'm? W A%

BN A PR REREH10% 11 606.48 60 738.48 47.61 19.11
PIRAE 10 551.34 59 683.35 46.78 17.68

BN A PR REFRE-10% 9496.21 58 628.21 45.96 16.20
SEIRURE 0.45 0.18 0.18 0.82

*4 BN TA#ER2ESBRRHINEETETLIER

Tab.4 The change of the main variables of the life cycle carbon emission of public bulldmg in the second case

AL AR 2GR ek AEAFF U7 R HE R B IBHRRHE
HEA S B/t /kgam? A5/ %
BT EALABRE10% 236.55 59 704.85 46.80 0.40
PIRME 215.04 59 683.35 46.78 0.36
BN RERE-10% 193.54 59 661.84 46.77 0.32
PR 1.00 0 0 0.99

x5 B I TRARRAEFGEAMRAINEELTETUE

Tab.5 The change of the main variables of the life cycle carbon emission of public building in the third case

HEFUR TRHE 2 A

A5 Al iﬁ’@%ﬁi{éﬁkﬁlﬁﬁiﬁ U TR HERL
581 TS B/t /kg-am? A/ %
i AR AL AEFE+10% 783.29 59 790.80 46.87 131
PR E 722.83 59 675.91 46.78 121
s AU B BEFE-10% 662.37 59561.00 46.69 1.11
SRR i 0.84 0.02 0.02 0.83

*o BRIV TAREREEGARBHINEELEXLIER

Tab.6 The change of the main variables of the life cycle carbon emission of public bu11d1ng in the fourth case

N EFVBORHE  RARIAMBIE  ARETIDRTI MR B
) O8Nl i Oy NL: H/kga''m? LL A1/ %
PR SR T AR S T RERE10% 52 119.50 64 414.10 50.49 80.91
PIE1E 47 381.30 59 675.91 46.78 79.40
BAAV SO TH AR I AEHE-10% 42 643.00 54 937.60 43.06 77.62
SRR 1.00 0.79 0.79 0.21
=7 BHV TALRALESAYPRHMETETETLIER

Tab.7 The change of the main variables of the life cycle carbon emission of public building in the fifth case

AL R B BB B éﬁfﬁf zﬂﬁﬁkﬁk FTTT ﬂélwﬁjl&ﬁﬂcﬁ THER Y BERscHE R L
BB/t /kg'a'm /%
PATIEHIAEREE10% 826.40 59 696.96 46.79 1.38
PR ME 812.79 59 683.35 46.78 1.36
NIBHTAEEE-10% 799.18 59 669.73 46.77 1.34
SE PR BE 0.17 0 0 0.15

HIZ S WAL, i TAHUB AL REFERE (R AR 12
S BRLANE B A PR VR X 4 o D A kI T R A A
SEITRBRHEER B, AL EATT AU B A%
Ny AR 0.02, FJE RS A IS i B AL RE AR IR IR
ACHAAL, AU X1 5 AR L AUAR R FE X 2 75 i )
JBRHE B M B R
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