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Context of the
research
activity

The research focuses on developing an integrated model combining digital
twins, adaptive design and Life Cycle Assessment (LCA) to assess and
mitigate CO2 emissions across the building lifecycle. It aims to link BIM-based
tools with predictive environmental modelling, enabling early-stage decision
support and whole-life carbon assessment, with particular attention to
embodied emissions and the definition of comparable sustainability
indicators.
The Company Ai Engineering has planned for the winner of this position a
collaboration within a contract of high apprenticeship according to the Italian
Legislative Decree 81/2015, art. 45.

The research aims to develop an integrated model combining digital twins,
adaptive design, and Life Cycle Assessment to measure and reduce CO2
emissions across a building's life cycle.

Specifically, the objectives of the research are:
• define a methodological framework for integrating BIM/digital twin tools and
LCA analysis;
• develop predictive models capable of simulating the environmental impact
of design alternatives in the preliminary and final phases;



Objectives

• extend the environmental assessment beyond the operational phase;
• identify synthetic and comparable indicators, with a particular focus on
embodied carbon;
• test the application of the model on one or more case studies.

The expected results are:
• development of an integrated operational model combining digital twins and
LCA applicable to design processes;
• definition of guidelines for design aimed at reducing CO2 emissions
throughout the life cycle;
• consolidation of corporate know-how on adaptive design and measurable
sustainability;
• production of replicable indicators and tools for future projects.

Skills and
competencies
for the
development of
the activity

The candidate shall be less than 30 years old at the moment of the hiring
from the company.
The research topic is aimed at graduates in Architecture or Engineering with
expertise and interest in:
• sustainable design and architectural technologies;
• energy and environmental analysis of buildings;
• life cycle assessment methodologies;

Interest or experience in data modelling and predictive simulation tools,
integrated environmental assessment, digital design, and carbon impact
reduction in the construction sector will also be considered a preferential
qualification for evaluation.


