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Abstract

The construction industry is developing at the cost of large consumption of nataral
resources and negative environmental impacts. In china, building encrgy consumption
accounts for about 30.2% of total energy consumption of the whole society, According to
salistics, construction activities have consumed 40% of total human natural resources and
40% of the fotal human encrgy. In the meantirne, the amount of construction wasles has
reached o 40% of the total human activities wastes. Fnergy consumption and solid wastes
treiment will cause tremendous greenhouse gas emissions in construction, use and
demolition process. It is cstimated that the creenhouse gases generated by construstion
industry will be 25% of the total social cmissions. Therefore, it is extremely urecnt to
construct low carbon buildings.

The study was based on correlational researches home and abroad, especially the

researches in UK. LSA . Germany and Japan. Tn this dissertalion, a low-carbon

construction management mode was proposcd, which includes low-carbon consiruction
objeet program, low-cartbon organization gugranies, low-carbon technology guarantee and
Lirw-carbon energy-saving effect evaluation.

The carbon reduction goal of a building should be met baszed on the intcraction
ameng external conditions of the building, technical equipment and the bailding itself.
This dissertation analyzed the operation tmechanism of low-¢arbon construclion, built an
integrated model of low-carbon energy-saving techuologies. Besides, it summarized the
existing low-catbon energy-saving technolopies, and divided more than 140 technologies
intp 10 systems, all of which will benefit the efficiency of selecting low-carbon
technolozics, On this basis, the low-carbon technologies sclection mathods and the
optimization model were deeply studied so as 1o achoeve the oplimization of device
structure and energy use structure in the low-carbon technologies program.

Carbon emission of a building is the primary indicator of low-carbon construction.
‘This dissertation stadied the assessment methods for carbon emissions from the

poerspective of the whaole lifs cyvele of a building. Specifically, the carhoan sources were

1T
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firstly classified from the design stage. construction stage. maintenance sage 1w the
removal and clean-up stage; And then, carbon cmission calouation mothods and
calculation list a1 vardous stages were defined; Based on these steps, a carbon cmission
calowlation model was built and a complete set of carbon emission caleulation guide for
low-carbon buildings was created, Besides, BIM technology was also wsed o establish a
dynamic carbon emission calculation model at the operation stage of a building on the
basis of the construction schemc so as 1o realize rcal-time monitering over carbon
emissinns of the building.

Taking the Wuhan [nternational Expo Center project as an example, this dissertation
conducled cmpitical analysis and research, imcluding the sclection and optimization of
different low=carbon technelogy programs, the caleulation of carbon crmissions dunng a
hailding™s whole life cycle and the analysis of encrgy consumption for the low-carbon
planning scheme.

In this dissertation, a comprehensive technology system for low-cathon buildings
and g whole life-cyele carbon crmssions caleulation model woere establishied w aclueve the
objective of quantitafive, visual and intelligent los-carbon construction. This model
provides technical support for life-eyele low carbon construction in the project of Wuhan
International Expo Center. In addition, it alzo offers a strong theoretical basis and practical

guidance for healthy and quick development of low-carbon construetion in China.

Key words: Low-Carbon Building Low-Carbon Technigues Source of Carbon
Tmission {Carbon Emission (Calculation Life Cyele Assessment  DBuilding

Information Modelling
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AR N BRCT A N BT AN RHARE.
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R E T

G = Gyl 4 o AT (6-1)
AP B O
Croee BIAYEG &M ABRHRE &, A7 ke
Caer SEFHITERRI VB BB R, A kg
Cerecrt  BFUITERM L 3B BUHIBRHFIUR, 07 kg:
Cocp:  HUSAYTEE RS M ELOBHERCR . 90T kg5
Caip: FRBUHZEARERT BN BLAOBRHECRE, 224 kg,
(1) BRI B BRI Cue
H FRBTH AT T4, B, SR ERE T2 5 e el
Frifo#e ip L B AH R A RR R FE R . TR (6-2)

Co = Eg+ ), AKT(de)+ Y H(de) h (6-2)
i=]

i=]
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i e R, WRIBBIHEF L 63 ¢
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Apn RRFE § WG AT NRRIRITERAE, MO KIAE,
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Trdej: RAH { i pLIRNTENE T BB R [l AR 57
Hde): AR RAHETIE, 8 fMbGBMHER, SR
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i, Eoer @ ETERTERMELDLE, EEEMBLIRBEMAMERER,
PR, wiLE LEER SRS, TENSER (65)
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-1 1

il

HY Fompr LA RNEEIPUTE A . REHMETFH B EMHER, 1%
frARFE. Mot bR KEs iRl A, /B EHRR (68 .
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