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Project description:
The construction sector is widely recognised for producing significant carbon
emissions, significantly impacting its environmental and economic viability and the
substantial expenses incurred throughout a building's lifespan (Y. Zhang et al.,
2022). As a significant industry, the construction industry is responsible for
approximately 30% to 40% of the total carbon emissions generated by all sectors
collectively (Lu et al., 2019). As a result, to achieve energy-saving goals and meet
emission reduction targets, the building industry worldwide has prioritised reducing



CO, emissions from buildings, recognising the crucial need to minimise energy
consumption (Yuan et al., 2020).

Carbon emissions can be categorised into two primary groups which are,
embodied carbon emissions and operational carbon emissions. Embodied carbon
emissions result from activities like extraction and manufacturing, product
assembly, and transportation of raw materials (Chau et al., 2015). Conducting an
assessment for embodied carbon is more complex than evaluating operational
carbon, which can be relatively straightforward. While embodied carbon comprises
10 to 20% of a building's overall life cycle carbon, the potential for its reduction
should not be overlooked (Dixit et al., 2013). The embodied carbon emissions in
the production stage mainly come from the embodied energy used in
manufacturing building products. Utilising building materials with lower carbon
demands during manufacturing can decrease embodied carbon emissions
(Yohanis & Norton, 2006). Reducing the need for carbon-intensive materials
through the optimisation of building structures is a key strategy to decarbonise the
production stage (Liang, et al, 2023). Accordingly, building morphology parameters
have a role in reducing buildings' carbon footprint. Building morphology parameters
are building orientation, plan shape, building size, story height and total height of
the building, wall: floor ratio and circulation space etc. Optimising the parameters
of building morphology stands as a fundamental principle in mitigating the use of
carbon-intensive materials during the construction phase. Thus, the study seeks to
investigate how building morphology parameters affect embodied carbon of
buildings and aims to identify the optimal design solution through Multi-objective
Optimisation to reduce embodied carbon.
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Candidate characteristics

Education:
A first-class honours degree, or a distinction at master level, or equivalent
achievements in Built Environment

Subject knowledge:

The carbon footprint of the building

Essential attributes:

Experience in fundamental academic writing and critical analysis

Competent in carbon footprint calculations

Knowledge of IT, computer-based modelling techniques, analytical skills and
research methods

Good written and oral communication skills

Strong motivation, with evidence of independent research skills relevant to the
project

Good time management



