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ABSTRACT

With the architecture, Engineering and Construction (AEC) industry
representing a significant share of global energy consumption and
greenhouse gas (GHG) emissions, developing sustainable design and
reducing buildings environmental impacts has become a priority over the
past decades. Adopting building information modelling (BIM) tools and
implementing them into life cycle analysis (LCA) techniques at early
stages of design has proven to be one of the most effective methods for a
buildings sustainability evaluation. It’s quite often that some of these
attributes are overlooked due to their insignificance or in order to
facilitate the analysis. With our environment constantly going through
changes it is reasonable that the construction industry should also aim to
adapt to these changes and make use of them. However, the role of local
climate features and its effects on a buildings energy output is often so
neglected. This research aims to consider the role of climatic attributes
and local weather characteristics of a building by using BIM-LCA
integration techniques, and see how it affects that buildings energy
performance. It is witnessed that by using the proper equipment and
construction materials, that matches the respective climate, up to 28% of
the buildings energy consumption during the operational phase, can be
saved. Admitting changes to the model however, can cause up to 3%
increase in the models GHG emissions. Moreover, this work develops a
prototype to validate the results.
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Average Vertical Void Height Threshold  1.8288 m Building Type Single Family
Heorizontal Void/Chase Area Threshold ~ 0.093 m® Building Operating Schedule 24/7 Facility
|Advanced 2 HYAC System Central VAV, HW Heat, Chiller 5.96 COP, Bo
Other Options Edit... Qutdoor Air Information Edit...
Room/Space Data 2
Export Category Spaces
Material Thermal Properties t
Conceptual Types Edit...
Schematic Types <Building>
Detailed Elements M
v
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40 Windows to Wall Ratio (WWR)
41 Building Orientation
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[2] WEF, World Economic Forum, (2016), Can the circular economy transform the world’s number one consumer of raw
materials?
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