Embodied Carbon Analysis

The building and construction industry consumes a lot of energy Embodied Carbon Estimation
The estimation involves calculation of carbon by each element of * There exists a number of teChr”queS for
that Is aCCOmpar"ed by S|gn|flcant carbon emissions. the building which also depends on the type of material. . : : :
e The design and construction of zero-carbon bUIIdIngS aim at Embodied Carbon = material quantity x carbon factor estimating the resultant embodied carbon In
reducing emissions by reducing the embodied energy in * Production Stage Carbon Factors (A1) the building lite cycle. |
. . T . Each material has a carbon factor which depends on individual e Some teChnlqueS may NOt be eﬁeCtlve as
construction and operation of the buildings. Therefore developing components. The embodied carbon at production stage is given . _ _
a standard method of estimating the embodied carbon for a o SHHERE Ceman HEOE L REEE e they rely on estimations recorded in various
iInventories like ICE database and literature

project’s whole life cycle is vital. Carbon Sequestration in Timber (A13)

: : . The embodied carbon in timber is treated differently from other from material manufacturers.
e The developed estimation method can then be Integrated to the materials due to its sequestration nature of growth. The _ _
: A : embodied carbon in timber is normally taken as ° TherEfOre, Carry|ng out a fu” ||fe CyC|e
design of zero-carbon building for optimum results. 1,64 Kg CO2/kg . -
V- carbon analysis at each stage of a building
Transport Carbon Factors (A4) ] ] ] ]
Thits c_a’:ertsfor the carbor][ en;i_ssior_}s du_lr_irr:g tragsgpr(tjationbof _ prOjeCt with focus on materials and deS|gnS
. AIms and ODbjectives given as transport carbon factors x material quantty. remains the most accurate method of
vCutm-L?..trm::ﬁt::nn Installation Carbon Factors (AS5) eStI M at| on.

* This project

This accounts for émissions from waste materials in site (ASw)

aim S at and additional constructions in site like site office (ASa)
. bjectives A5w = WF x (A13 + Ad + C34)
developl Nng a J Where WF y waste :‘at;tnr a?d C3t4 - ’:he emisscijon fr%:r ;?.ek o
: processing disposal of waste material assumed as 1.77 kg
standardized - To develop standardized methods of estimating
estimation the embodied carbon emissions from: Use and End of life

The use Phase = Use (B1) + Maintenance (B2) + Repair (B3) +
Replacement (B4) + Refurbishment (B5)

End of Life Phase = Deconstruction (C1) + Transport (C2) + Waste

used in the estimation of embodied energy at

+ |dentification of empirical equations that are
different phases of building life cycle.

method for j> * Activities in construction material production.

whole life  Construction processes. U s S @ = .
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carbon for » At the end of the builing life. HITE CYCLE INFORMATION __orcE | .
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g . g . . e e B B O e S O Manufacture, transport and Building energy consumption
construction _ o i installation of construction materials
projects % % ;: g %g é g g g Figure 1: Carbon in Building (Skanska, 2019).
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7. Further Work

3. Literature Review Ea——

= c 5 33 = enbodes * Investigate how various factors influence the
Embodied Carbon Estimation T S [ oveons emission of embodied carbon including:
0o o ool L  Environment factors
: : : : : : 50 / 0 % | w 20% 23% 2% | oyt Socsos et e Economic factors

* Reddy et.al (2018) describes the various life circle stages in embodied e v ~ TrR— evaiacie o nte carbon psec) |

carbon assessmentwith reference to BS EN 15978 and BS EN 15804 * Social factors | |

standards, which remain important in projecting emissions at each stage of Table 1. Building Life Cycle Phases (Lee, 2015). * Investigate the methods available for reducing

building construction. embodied carbon in building life cycle especially in
* Investigation by Ca (2017) proposes the use of principles of ‘cradle-to-grave”, 5. Results material production and design process.

‘cradle-to-gate “and 'cradle-to-service techniques in embodied carbon
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