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Abstract :

In 2023, the IPCC published its 6th synthesis report describing and assessing the current and future
consequences of global warming. Like its predecessors, this report also raises the issue of greenhouse
gases, which are one of the main causes of the problem. The sources of greenhouse gas emissions are
many and varied. However, 45% of these emissions come from the combustion of fuels for electricity
and heat. Combustion for schools, shops, public buildings and family homes accounts for 10.3% of
these emissions. The study of shallow geothermal energy can offer an alternative to the 10.3% that
comes from current methods of producing heating, cooling and domestic hot water. Energy
geostructures are technologies that use the principle of shallow geothermal energy in a closed circuit.
These structures, which are in contact with the ground, are equipped with heat exchangers to make
use of the natural heat available on the soil. The particularity of these structures is that they have a
dual role to play, both structurally and in terms of energy supply, which means that each project has to
be studied in depth. This technology is expanding rapidly around the world, and the Cleunay metro
station studied in this report is an example of this type of structure. Completed in 2020, the station is
fully equipped with heat exchangers in both the slurry walls and the slab. The aim of the study of this
station is to use a 3D digital model to determine the amount of heat that can be extracted from the soil
through this structure. To do this, a thermal response test, carried out in the field in November 2019,
will be used to calibrate the model. The type of building that has been studied with the model is a
primary school building. The results obtained indicate a maximum energy that can be extracted from
the ground using this structure. This value is equal to 100 MWh. This is enough to cover the heating
needs of a school of approximately 9 300 m? under different hypothesis.



